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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-HRis a general-purpose multi-function position controller which

applies YASKAWA'slong-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 l - _'-=_

Never use voltage resistance or
ITlegger tester.

ServopackS(Rack.mountedType) _111

[ 1__ 589-264

• _ ,d 589 266_8995
|

AC Servomotors Servopacks Mli
(Base-mounted Type) I

390-37

General Precautions

• Some drawings in this manual are shown with the protective cover or shields I
'qgremoved, 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. •
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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."

WARNING[

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

P
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 ]_ CAUTION]may also result in
a serious accident. In either case, follow these important items.

/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 injury.

(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) 1

• Do not connect three-phase power supply to output terminals @ @ and @.
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)
,d

• To avoid inadvertent accidents, run the SERVOMOTOR only in test run ql
(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, il
Failure to observe this caution may result in burns.

• When Serve 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. 1
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OUTLINE [
1

Servopack types CACR-UR_2][2]BABand -HR[2][2]BBare 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 without dispersion.

This manual describes functions and use of Servopaek types CACR-HR[2][2]BABand
-HR[2][2]_BBand to realize their full performance. Read this manual to customize the

use of this drive and improve performance for the machines.

Table1.1 Input Method

I InputMethod Description

Serial Communication Positioning dataare input by serial commands.

Input Commandscan be sent to 16 Servopacks with one master controller by

connecting with multi-drop method.

Station No. Input Indexing positioning is performed.

Numbers provided to indexing points (station numbers) are input as

I positiondata.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

I (Thumbwheelswitch) or sequencers,Input • Range of positioning data
Speed: Up to 6 digits

Position: Sign + up to 8 digits

Note:

According to strobe signal, HRdrive reads DG-SWinput data in time

divisions of 2 digits. Therefore, YASKAWA'sexclusive 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.

D Positioning data selected in the formof and
are position speed

as a pair : Up to 64 patterns can be selected.
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Table 1.20perationModes

OperationMode 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 (up to 4OOkpps)

CW+ CCWpulse train (up to 400 kpps)
• Pulse multiplication: Xl, XlO, XlO0

Zero-point Used for zero-point return (homing) 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.

ISoftware Revised Version I

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 VersionAdjustable for Additional Functions

Software Version
Function

HR[_:]BAB HREJE]BB

Commandtable method and zone signal 3 and upper HRGO06and
upper

Positioning completion signal change

Positioning commanderror detection

Extension of station No. output, 4 and upper HRGO08and
upper

Addition of Servopack response axis addresses

--10--



Software Version Indication Position

Figs.!. 1 and 1.2 show the software yersion indications.

sorrwA_ VEaSIO'N

SERVOPACK

CACR-HR f_J i CN

0

I
Fig. 1.1 Software Version Indication of HR [_[_ BAB

• IC42 _ SOFTWARE

i
LED3

Fig. 1.2 Software Version Indication of HR [_[_ BB
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_.][ TYPE DESIGNATION AND CONFIGURATION I
1

2.1 TYPE DESIGNATION

(I) Servomotor

usAR E S -OS C S 2i_[;i

........
ACSERVO_TOR L OPPOSITEORIVEEND

SPECIFICATION
SERIES *B: S, R, P Series

• AM:MSeries With Holding Brake
• AF: F Series .E: M, F, G, D Series
• AG:GSeries WithHoldingBrake
•AD: D Series

• AS: S Series _ORIVE ENDSPECIFICATION
• AR: R Series * 0: Without Keywaywhen0pp. I
• AP: P Series Drive End Specification I

is Provided.

ENCLOSURE .K: With Keyway
• E: Totally-enclosed, Self- .S: With Oil Seal

cooled Type • T: With Keyway& Oil Seal
• K: Totally-enclosed,

Externally Fan-cooled SHAFTTYPE

Type •i: Taper
•2: Straight

I_.GI_-TTYPE (oD: Ferrite WITI-IENCODER
• M: Rare Earth

S: 8192 pulses/rev (Absolute)
MOTOROOTPUT W: 1024 pulses/rev (Absolute)

(Refer to Par. 2.2) 2:8192 pulses/rev (Incremental)

DESIGNREVISIONOR[_._ *1 3:2048 pulses/rev (Incremental)
(A, B, C "-) 4:2500 pulses/rev (Incremental)

(2) Servopack (CACR- HR 05 B A B 1 2

J -I ---I
ACSERVOPACKSERIES POWERSUPPLYVOLTAGE

(Provided only for Single-Phase)
CONTROLTYPE I: PowerSupplyVoltagelOOV
Multi-function, 2: Power SupplyVoltage 200V
Positioning Control

MOTOROUTPUT SINGLE-PHASEPOWERSUPPLY
A5:50W (O.OTHP) 01: lOOW(O.13HP) (Providedonlyfor Single-Phase)
02: 200W (0.27HP) 03: 300W (0.40HP) DESIGNREVISIONORDER

05: 500W (0.67HP) 10: 1.0kW(I.3HP) (Blank,B...)

15: 1.5kW(2.0HP) 20: 2.0kW(2.7HP) STRUCTURE

30: 3.0kW(4.1HP) 44: 4.4kW(5.9HP) A: Rack-MountedType
60: 6.0kW (8.2HP) B: Base-Mounted Type

SERIES (General Purpose,
Positioning Control
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*1

Encoder Specification Series Type Encoder Specification Series Type

Absolute USAMED-O3BS Incremental USAMED-03C3
M to -06C3

8192P/R -60BS 2048P/R M -09B3
to

USAFED-02CS -60B3
F to

-44CS USAFED-02D3
to

USAGEO-O2AS -09D3
G to F -13C3

-44AS to

USADED-05ES -44C3
D to USAGED-02C3

-37ES to
-0903

USASEM-O2AS G -t3A3
S to to

-30AS -44A3

USAREM-A5CS(2OOV) USADED-OSE3
R to D to

-07CS -37E3
. USAREM-A5DS(IOOV)

to USASEM-O2A3
-05DS S to

-30A3
Absolute USAMED-O3BW

M to Incremental USAMED-O3B2
1024P/R -60BW M to

8192P/R -60B2
USAFED-O2CW

F to USAFED-O2D2
-44CW -03D2

F -05C2
USAGED-O2AW to

G to -44C2
-44AW

USADED-O5EW USAGED-02C2-03C2
D i to G -05A2

! -37EW to

I i USASEM-O2AW -44A2

to USADED-O5E2
-30AW D to

. USAPEM-OICW -37E2
to Incremental USASEM-O2A4

-07CW 2500P/R ' S to-30A4
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2.2 COMBINATION OF AC SERVOPACK AND SERVOMOTOR

Table 2.1 Rack-mounted Type Servopack (200 VAC) 4

,figuration, Main Circuit Voltage Rack-mounted Type. Single-phase 200VAC Rack-mounted Type. 3-phase 200VAC

Type CACR-HR A5BABI2 OIBABI2 02BAB12 [ 03BABI2 05BABI2 IOBAB 15BAB

Type US,LMED.... I 03 _J_ l -- 06 _[_] l 09B _ 1 12B I!_ 1

Applicable Output kW 0.3 0.6 0.9 1.2Servomotor HP -- -- -- 0.4 -- 0.8 1,2 1,6

Speed r/min -- -- -- Rating lO00/Max.2000 -- Rating lO00/Max.2000

:ontinuous Output Current Arms -- -- -- 3.0 -- 5.8 7.6 11.7

Max Output Current Arms -- -- -- 7.3 -- 13.9 16.6 28.0

Allowable Load Inertia kg.cm = 67.5 _ 121.5 183.5 290
IL(=GD2J4) lb,.in.S =x 10-3 -- -- -- 60 107.5 162.5 256

Type USAFED.... 02 {_J{_1 03 [_]_] 1 05 {_];_] 1 09 ;_;{_] 1 I3C _] 2

Applicable kW 0.15 O.3 0.45 0.85 1.3
Servomotor Output 8P -- -- -- 0.2 0.4 0.6 1.1 1.7

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

_" Continuous Output Current Arms -- -- -- 3.0 3.0 3.8 6.2 9.7

Max Output :urrent Arms -- -- -- 8. 5 8. 5 11.0 17. 0 27. 6

Allowable kg- ca2 6.5 10,3 67.5 121.5 183.5
I:(=GD2d4) lb.in.S 2x 10-a 5. 75 9 60 107.5 162.5

Type USAGED.... 02 [_]{_]I 03 [;;{_]I 05{;]_.i 09 [_]{_;i 13A:{_]2

Applicable kW 0.15 0,3 0.45 0.85 1.3

Servomotor Output 8P -- -- -- 0.2 0.4 O,6 I.I 1.7 ,1_

I=" Speed r/min -- -- -- Rating 1500/Max.3000 Rating t500/Max.3000

_" Continuous Output Current Arms -- -- -- 3.0 3.0 3.8 7.6 11.7

Max Ontpnt Current Arms -- -- -- 8. 5 8, 5 11.0 IT. 0 28.0

Allowable Load Inertia kg-cm = 6.5 10.3 67.5 121.5 183.5
JL(=GD=,./4) Ib.in.S _x 10-_ 5. 75 0 60 107.5 162.5

Type USADED..... 05E_ _ IOE _]

Applicable kW 0.5 1.0
Servomotor Output HP .... 0,67 -- 1.3

Rating2000 Rating2000 4Speed r/min .... Max. 2500 -- Max. 2500

_. Continuous Output Current Arms .... 3.5 -- 7.9

MaxOutput Current Arms .... 10.6 -- 25.2

Allowable Load Inertia kg.cm = .... 105 _ 160
Jt(=GD=J4) lb.in.S =x I0-3 91 143

TypeUSAS_.- -- -- 02A_i2 03A_i2 05AZ_i2 o6A_i2 _5A_i2

Applicable Output kW 0.154 0.308 0.462 0.771 1.54Servomotor HP -- -- 0.2 0.4 0.6 1.0 2.1

_._ o_ Speed r/min -- -- Rsting 3000/Max.4000 Rating 3000/Max.4000

_" Continuous Output Current Arms -- -- 2. I 3.0 4,2 5. 3 10.4

MaxOutput Current Arms -- -- 6.0 8. 5 11.0 15.6 28.0

A]]owable Lead [nertia kg,c= = 0.65 2.55 3.75 14.25 16.5
JL(=GD_/4) tb-ln.S t x 10-_ -- -- O.55 2.25 3. 35 12.65 14.4

4
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Table 2._ Rack-mountedType Servopack (200VAC)(Cont'd)

)efiguration, Main Circuit Voltage Rack-mounted Type, Single-phase 200VAC Rack-mounted Type. 3-phase 200VAC

Type CACR-HR A6BABI2 OIBABI2 02RABI2 038AB12 06BABI2 IOBAB 16BAR

Type USAREM- A5CS ores 02CS 03CS 05CS 07CS --

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 --

_" Continuous Output Current Arms 0.71 1.0 2.0 2.7 3,6 5.7 --

Max Output Current Arms 2. 1 2. 8 5. 7 7. 8 10. 6 16. 3 --

Allowable Load Inertia kg.cm = 0.775 1.25 5, 075 7.65 27.2 37,2
JL(=GD_J4) oz.in.S 2 x 10-_ 10. 8 17, 8 71.8 109 386 528 --

m

Type USAPEM- -- OlCW 02CW 03CW 05CW 07CW --

Applicable Output W _ 100 200 300 500 700
Servomotor HP 0.13 0.27 0.40 0.67 0.94 --

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

Continuous Output Current Arms -- l.O 2.0 2.7 3.6 5.7 --

Max Output Current Arms -- 2.8 5.7 7.8 10.6 16.3 --

Allowable Load Inertia kR "cm 2 _ 1.95 3. 2 4.9 23. 9 32. 85

JL(=GD'L/4) OZ.in*S =x 10-_ 27. 75 45. 15 69. 5 339 465 --

Table 2.2 Rack-mountedTypeServopack(Single-phaseIOOVAC)

Configuration, Main Circuit Voltage Rack-mounted Type. Single-phase IOOVAC

Type CACR-HR A5BABII OIBABII 02BABII 03BABII 05BABI1

Type USAREM- A5DS OIDS 02DS 03DS 05DS

Applicable Output W 50 100 200 300 500
Servomotor HP 0.07 0.13 0.27 0.40 0.67

=,¢,

Speed r/min Rating 3000/Max. 4000

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 = O. 775 I. 25 5. 075 7. 65 27. 2

JL(=GD=J4) OZ.in.S = x 10-3 10. 8 17. 8 71.8 109 386

Note: Combinationof Servomotor and encoder is as shownbelow:

o. of Incremental Encoder Absolute Encoder @ Standard
s

2048 2500 8192 1024 8192 0 Semi-standard

M Series • 0 @ 0 @

F Series 0 @ 0 @

G Series @. @ @ @

D Series Q 0 @ ©

SSeries @ 0 @ @

RSeries @

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

Configuration. Main Circuit Voltage Base-mountedType. 3-phase 200VAC ,_

1Type CACR-HR 03BB 0588 IOBB 15BB 20BB 30BB 44BB 60BB

USAMKO
Type USAMED- 03B [:][:_ 1 -- 068 [:][:] 1 09B E:_2 12B [:] 2 20B [:] 2 30B E:] 2 448 _:] 2 -60B _:] 2

I Applicable Output kW 0.3 _ 0.6 0.9 1.2 2.0 3.0 4.4 6.0Servomotor HP 0.4 0.8 1.2 1.6 2.7 4.0 5.9 8.0

z= Rating

Speed r/min 1000/ -- Rating JO00/Max.2000 Rating lO00/Max.1500
2. Max.2000

Continuous Output Current Arms 3.0 -- 5.8 7.6 It.7 18.8 26.0 33.0 45.0

!Max Output Current Arms 7. 3 -- 13.9 16.6 28.0 42.0 56.5 70. 0 80. 6

Allowable Load Inertia kg. cm2 67.5 121,5 183.5 290 550 715 1200 t200
Jt(=GO2J4) Ib. ia, S=× 10-s 60 107.5 162. 5 256 486 633• 5 1063 1063

!Type USAFEO- 02 [_][;] 1 03 [_][_i 1 I 05 it]ill 1 09 [_][_i 1 13C E_]2 20C [_] 2 30C [:] 2 44C _] 2 --

Applicable Output kW 0.15 0.3 0.45 0,85 1,3 1.8 2.0 4.4 _Servomotor HP 0.2 0.4 0.6 1.1 1.7 2.4 3.0 5.9

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

_" ContinuousOutput Current Arms 3.0 3.0 3.8 6.2 0.7 15.0 20.0 30.0 --

Max Output iurrent Arms 8. 5 8. 5 11.0 17.0 27. 6 42. 0 56. 5 77.0 --

Allowable Load inertia kR- cm_ 6.5 10.3 87.5 121.5 183.5 290 550 715
JL(=GD=L/4) Ib.in.S =x 10.3 5. 75 9 60 107.5 162. 5 256 486 633.5

m

Type USAGED- 02 _][_ 1 03 [_]!_ 1 05 [_]_] 1 00 [_]!_] 1 13A _] 2 20A _:] 2 30A _ 2 44A _ 2 --

Applicable kW 0.15 0.3 0.45 0.85 1.3 1.8 2.9 4.4
Servomotor Output HP 0.2 0.4 0.6 1.1 t.7 2.4 3.9 5.9 --

Speed r/min Rating 1500/Max.3000 -- Am

II_" ContinuousOutput 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 11.0 17.0 28.0 42.0 56.5 70.0 --

Allowable Load Inertia kg.cm = 6.5 10.3 67.5 121.5 183.5 290 550 715
JL(=GD=_/4) Ib,in.S =x 10-3 5.75 9 60 107.5 162.5 256 486 633.5

Type USAOED- -- 0BE _ -- IOE _Z_ 15E _ 22E _:_ 37E _ --

Applicable Output kW _ 0.5 _ 1.0 1.5 2.2 3.7 _
Servomotor HP 0.67 1.3 2.0 2.9 5.0

'=' Speed r/min 'Rating2000
o_ -- Max. 2500 -- Rating 2000Alax.2500 -- _l

qlContinuous Output Current Arms -- 3.5 -- 7.9 12.6 16.6 23.3 --

MaxOutput Current Arms -- 10.6 -- 25.2 40. 6 54.0 76. 7 --

Allowable Load Inertia kg*cm 2 105 160 310 415 740
JL(=GO=J4) Ib'in.S _× tO-_ 91 143 274.5 367.5 655

TYpeUSASEM- 023. _] 2 03A [_] 2 05A [_] 2 08A _] 2 15A [_] 2 -- 30A [_] 2 -- --

Applicable kW 0.154 0.308 0•462 0.771 t,54 3.08
Servomotor Output HP 0.2 0.4 0.6 1.0 2.1 -- 4.1 -- --

:,, Speed r/min Rating 3000/Max.4000 _ Rating3000 _ _
Max.4000

_' ContinuousOutput Current Arms 2.1 3.0 4.2 5.3 10.4 -- 19.9 -- --

MaxOutput Current Arms 6. 0 8. 5 11.0 15.6 28.0 _ 56.5 -- --

Allowable LoadInertia kg.cm = 0.65 2.55 3.75 14.25 16.5 28.7
J:(=GD==/4) OZ.in.S =× 10-_ O.55 2.25 3. 35 12.65 14.4 25.45

1
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2.3 CONFIGURATION WITH PERIPHERAL DEVICES

Option

MAGNETIC'CONTACTOR FOR NOISE FILTER ..,
POWER SUPPLY ON/OFF

r v

A-99N 591-I

(See Par. 12. i.)

I Main BodyOption Attachment

ISERVOMOTOR _ ]
RECEPTACLES CON N ECTORS |

b, ii

-6 589 589-n5 7

I See Par. 3. 3.) AC SERVOMOTOR SERVOPACK (See Pars, 5. 3, to 5. 6.)
HR SERIES

Option Option
PARAMETER

I I EXTERNAL POSITION INDICATOR DIGITAL SWITCH UNIT

589-37

(See par. 12.8.)

J

CONTACT INPUT'UNIT MANUAL PULSE GENERATOR CONNECTION CABLE UNIT

588-327 591-I0

See Yaskawa Controls Co., Ltd. Catalog HSE-CO-16)
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RATINGS AND SPECIFICATIONS OF AC SERVOMOTOR I

3.1 RATINGS AND SPECIFICATIONS

3.1.1 M Series

(i) Ratings
Time Rating" Continuous Ambient Humidity" 20% to 80°A

Insulation" Class F (non-condensing)

Isolation Voltage: 1500 VAC, one minute Vibration: 15_m or below
Insulation Resistance: 500 VDC, IOMQ or more Finish in Munsell Notation: N1.5

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

USAM[_]D- [_][_]BS E_]: With absolute encoder (8192 pulses/rev)

OSAM_]D- _][_] B2 [7] : With incremental encoder (8192 pulses/rev)
• Semi-Standard

- :_::_J ,.: : With absolute encoder (1024 pulses/rev)

USAM[_]D- [_][_]B3 [7] : With incremental encoder (2048 pulses/rev) (09 to 60)
USAMED- _][_] C3 [7] : With incremental encoder (2048 pulses/rev) (03, 06)

Table 3.1 Ratings and Specifications of M Series AC Servomotors

_otor Type USAMED- OSAMKD-

Item _--.._ 03_:][_]lI06E]E] llOOB [:] 2 12BIll 2 20B [:] 21308 [_] 2 44B _:]2 60B [:] 2
kW 0.3 I 0.6 0.9 1.2 2.0 3.0 4.4 6.0

Rated Output* (RP) (0.4) I (0.8) (1.2) (1.6) (2.7) (4.0) (5.9) (8.0)

N-m 2. 84 { 5. 68 8. 62 11.5 19. 1 28. 4 41.9 57.2
RatedTorque" (lb.in) (25) [ (50) (76) (102) (169) (252) (372) (507)

N.m 8.82 11.8 21.6 62. 9
Continuous Max. Torque(_b.in ) 2. 94 I 5. 88 32.3 46. 1(26) I (52) (78) (104) (191) (286) (408) (557)

Instantaneous N.m 7.17 I 14.1 19.3 28.0 44.0 63.7 91.1 106
Peak Torque" (lb.in) (63) I (125) (171) (248) (390) (564) (807) (938)

Rated Current" A 3.0 I 5.8 7.6 11.7 i 18 8 [' 26 [ 33 45
, [

Rated Speed" r/min 1000

Instantaneous Max. Speed" r/min 2000 1500

N • m/A 1. O1 1.04 1.21 1.02 1.07 1.16 1.33 1.33
Torque Constant (Ib * in/A) (8.9) (9.2) (10.7) (9.0) (9.5) (10.2) (11.8) (11.8)

Momentof Motor Kg.mz x 10-' 13.5 24.3 36. 7 58 110 143 240 240
Inertia
J,(=GD=_/4) (Ib. in. S_x 10-a) (12. O) (21.5) (32.5) (51.2) (97.2) (126. 7) (212. 6) (212. 6)

PowerRate* 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 TimeConstant 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_, in combination with Servo)ack.
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(3) Speed-torque characteristics

Typical at 20°C (Armature Winding Temp.)

[]: Continuous Duty Zone

in]: Intermittent Duty Zone

USAMED-03[_] USAMED-06[:]

' I_ _ooo..._2ooc__._ _ -_1500

B SPEED \A\' , e
(r/min) 100(3 1 (rlmin) 100(3

t

s°cI _°° I i
2 4 6 8 N.m) 0 ' =(N.m)

i = J I I 9 121 15 I
20 40 60 80 (Ib.in) 0 3'0 60 9_0 120 150 (Ib.in)
RMSTORQUE RMSTORQUE

USAMED-09B USAMED-12B

I

-_I_ _ooo\_.._2ooo _,.
150c i \ \ 1500 \_ .SPEED

A \ _ B SPEED \
(r/min) 100C J (r/rain) A_ B1000

500 ' ' 500

' _" I _ 12 16 ) N.m) 0 10 20 I 30 N.'m)
_) 50 100 150 2()0(Ib.in) _ 1001 200 3(_0(Ib'in)

RMSTORQUE RMSTORQUE

USAMED-20B USAMED-30B

2°°° _ m_ _._. 2°°c _i_--_150 150c

SPEED A _ B SPEED _ "_(r/min) I OOI (r/min) A B

t ,oooI
(N.m) C iN-m)

, 20, 3°'0"°.'0('b'i")366100 200 C) 150 300 450 6_)0(Ib'in)
RMS TORQUE RMS TORQUE

USAMED-44B USAMKD-60B

2000 2000

SPEED "--" SPEED l
(r/min) looo _ (r/min) lOOO L_l

tt _ _ _//_ I50G / \

0 L 2_ 401 6 (N,m) (3 20 40 _60 80 100 (N-m)
0 200 400 600 800 1(_00(Ib'in) 0 200 400 600 800 1000_lb'in)

RMSToRQuE RMSTORQUE
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3.1.2 F Series

(1)Ratings 9Time Rating: Continuous Ambient Humidity: 20°/g to 80,%

Insulation: Class F (non-condensing)

Isolation Voltage: 1500 VAC, one minute Vibration: 15_m or below

Insulation Resistance: 500 VDC, IOM_ or more Finish in Munsell Notation: N1.5

Enclosure: Totally-enclosed, self-cooled; Excitation: Permanent magnet

IP65 (exclusive of shaft opening) Mounting: Flange mounted

Ambient Temperature: 0 to + 40°C Drive Method: Direct drive

(2) Combination with encoder

• Standard

USAFED-_;][i] CS £_] : With absolute encoder (8192 pulses/rev)

USAFED-E]!I] C2 _(i : With incremental encoder (8192 pulses/rev) (05 to 44)

USAFED-[;]£] D2 Ei : With incremental encoder (8192 pulses/rev) (02, 03)

* Semi-Standard

USAFED-{_][_]CW_;] : With absolute encoder (1024 pulses/rev)

USAFED-_][_] C3 E_] : With incremental eneoder (2048 pulses/rev) (13 to 44)

USAFED-{_][_]D3 E?] : With incremental encoder (2048 pulses/rev) (02 to 09)

Table 3.2 Ratings and Specifications of F Series AC Servomotors

Item 02 []£] 1 03_2][2]1 { 05{Jill] 1{09 _i]£1]1 113C [_52{20C [:] 2 30C 5_]2 44C [_]2

kW 0.15 0.3 0.45 { 0.85 1.3 1.8 2.9 4.4
Rated Output* (HP) (0.2) (0.4) (0.6) I (1.1) I (1.7) (2.4) (3.9) (5.9)

N.m 0.98 1.96 2. 84 I 5. 39 I 8. 34 11.5 18.6 28.4
RatedTorque* (lb.in) (8.7) (17) (25) I (48) I (74) (102) (165) (252)

Continuous Max. N*m 1.08 2.16 2.94 I 5.88 I 8.83 11.8 22.6 37.3
Torque* (lb. in) (10) (19) (26) I (52) [ (78) (104) (200) (330) m
Instantaneous N.m 2.91 5.82 8.92 I 15.2 I 24.7 34.0 54.1 76.2 I
PeakTorque* (lb. io) (26) (52) (79) I (135) [ (219) (301) (479) (675)

Rated Current* A 3.0 3.0 3.8 I 6.2 9.7 15 20 30

Rated Speed* r/min 1500

Instantaneous Max. Speed* r/min 2500

N• m/A 0.36 0.72 0.8 0.92 0.92 0.82 0.98 1.02
Torque Constant (lb. in/A) (3.2) (6.3) (7.1) (8.2) (8.2) (7.3) (8.7) (9.0)

Moment of Motor Kg.mz × 10-' 1.30 2. 06 13.5 24.3 36.7 58 110 143
Inertia
J.(=GOZ_/4) (Ib.in.S z× 10-3) (1.2) (1.8) (12. O) (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 a

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.
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(3) Speed-torque characteristics _-_3 _?-__,(""_-_

__._. 7,_ i:, !o . 7 ';h :i.:! _ T?q:: ";. Typical ai 200C.,(Armature[Windin'gT(_mp,):!.

:';; __,L:] _'_[_3 '_ "_' [] : ] Continu0u,s,Duty,Zone
• []:,j _ . "!]:] ,_;. 5I _/_ P,(/" : Intermittent Duty Zone
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3 . 1 . 3  G  S e r i e s
(11  R a t i n g s
Time Rating: Continuous Ambient Humidity: 20% to 80%
Insulation: Class F (non-condensing>
Isoiation Voltage: 1500 VAC, one minute Vibration: 15flm  or below
Insulation Resistance: 500 VDC, 10MQ  or more Finish in Munsell  Notation: N1.5
Enclosure: Totally-enclosed, self-cooled; Excitation: Permanent magnet

IP65 (exclusive of shaft opening) Mounting: Flange mounted
Ambient Temperature: 0 to + 40°C Drive Method: Direct drive

(21  Combination with encoder
l Starrdard

USAGED-  :X:1  A S  [:1: With absolute encoder (8192 pulses/rev)
USAGED-  X1 A 2  X1: With incremental encoder (8192 pulses/rev) (05  to 44)
USACED-  :X:1.  C 2  ::1: With incremental encoder (8192 pulses/rev) (02,  03)

l  Semi-Standard
USAGED-  X1  AW ;:1 : With absolute encoder (1024 pulses/rev)
USACED-  !:3::3 A 3  ;:1: With incremental encoder (2048 pulses/rev) (13  to 44)
USAGED-  :::I:3  C3 K1.  : With incremental encoder (2048  pulses/rev) (02  to 09)

Table 3:3  Ratings and Specifications of G Series AC Servomotors

Rated Torque*

Instantaneous
Peak Torque’

Rated Current*

Rated Speed’

N*m 2. 91 5. 83 8. 92 1 3 .  3 23.3 28.0 4 5 .  1 66.2
(Ib*in) (26) (52) (79) (118) (207) (248) (400) (587)

A 3.0 3.0 3. 8 7.6 11.7 19.0 26.0 33.0

r/min 1 5 0 0

Torque Constant

Inertia

Power Rate’

* Typical  value at  armature winding temperature of  20°C. in combination with Servopack.
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(3)  Speed-torque characteristics

Typical at 20%  (Armature Winding Temp.)

q : Continuous Duty Zone

q : Intermittent Duty Zone

USAG ED-02 :.-e-j USAGED-  [e-e-;

SPEED
(rlmin)

3000 ,

2000 7
%.

A, B
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ET

\
”

0 *
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(N 4
1 I I

0 10 20’ ’ io (lb-in) 0 20 4 0 60  ( lb - in )
RMS TORQUE RMS TORQUE
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r I I I I I I 1
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I I I I
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3.1.4 D Series

(1) Ratings ,din
!Time Rating: Continuous Vibration: 15_m or below

Insulation: Class F Finish in Munsell Notation: N1.5

Isolation Voltage: 1500 VAC, one minute Excitation: Permanent magnet
Insulation Resistance: 500 VDC, 10M_ or more Mounting: Flange mounted
Enclosure: Totally-enclosed, self-cooled; Drive Method: Direct drive

IP65 (exclusive of shaft opening) Holding Brake Provided

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

(2) Combination with encoder
• Standard

USADED-[72[S]gw : With absolute encoder (1024 pulses/rev) _ I
USADED-[7][7_E3 : With incremental encoder (2048 pulses/rev)

• Semi-Standard

USADED-E?_£?iES : With absolute encoder (8192 pulses/rev)
USAD£D-_;i_;] E2 : With incremental encoder (8192 pulses/rev)

Table 3.4 Ratings and Specifications of D Series AC Se_omotors

__ueu- 05E _ 10E_i 15_ _i 22E [7_ 37E [_Item

kW 0.5 1.0 1.5 2.2 3.7 9Rated Output* (BP) (0.67) (1.3) (2.0) (2.9) (5.0)

N.m 2.35 4.81 7.16 10.5 17.7
Rated Torque* (lb-in) (21) (43) (63) (93) (156)

N.m 3.43 6.37 8.83 13.7 21.6
Continuous Max. Torque* (lb-in) (30) (56) (78) (122) (191)

Instantaneous N.m 8.24 16.9 25.1 36.8 61.8

Peak Torque* (lb'in) (73) (149) (222) (326) (547) Jl

IIRated Current = A 3.5 7.9 12.6 16.6 23.3

Rated Speed" r/min 2000

Instantaneous Peak Speed* r/min 2500

N.m/A 0.83 0.69 0.64 0.71 0.82
Torque Constant

(lb, in/A) (7.38) (6.07) (5.64) (6.25) (7.29)

Moment of Motor kg.mZXlO -' 21,13 + 32,24 t 62,59 t 83,80t 148,145t
Inertia
JM(=GD2M/4) (lb-in,s_XlO -a) (18.2,11.3") (28.6,21.5 t) (54.7,52.1 t) (73.8,71.1 t) (131,128 t)

2.7 7.3 8.2 13 21
Power Rate* kW/s 4.4 t 9.7 t 8.6 t 14t 22 t

18 7.8 7.1 6.2 4.3
Inertia Time Constant ms ii t 5.9t 6.8t 6.0t 4.2t

Inductive Time Constant ms 4.4 6.9 9.4 11 15 g

* Typical value at armature winding temperature of 20_, in combinationwith Servopack.
t Values show those of D series without holding brake.
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(3) Speed-torque characteristics

Typical at 20°C (Armature Winding Temp.)

[]: Continuous Duty Zone

l_']: Intermittent Duty Zone

USADED-05E USADED-10E

25oo___y.__._ 25oc.. ,,
200o\, ._ 2ooc1_

SPEED1500 _ SPEED150(3(r/min) A \ B (r/rain) A B
1ooo \ 1ooo
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2's _o :_ Ib-i°) 6 _o i_o i_o (Ib.in)
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,,DO3 ,,oo,,2ooo 2oooI,
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(rlmin) A i B (rlmin) 1000 A ! I B

1oooi I 1500 I sol
13 8 16 124 32 N "m) iN-m) !
_) I_)0 200 3_)0(Ib'in) 0 100 200 300 400(Ib'in) I
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2 5OC

2ooc_,_', Jl
SPEED 15oc A
(r/min) 100C _ B

5oc

(N.m)

, 20,200 400 600(Ib'in)
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3.1.5 S Series

(1) Ratings ,m

TimeRating: Continuous AmbientHumidity: 20_ to 80_ I
Insulation: Class B (Types USASEM-O2A_:2 2, (non-condensing)

-03A E] 2, -05A [:_ 2) Vibration: 15 _m or below

Class F (Types USASEM-O8A[:]1, Finish in Munsell Notation: N1.5

-15A [:] 1, -30A [:2 1) Excitation: Permanent magnet

Isolation Voltage: 1500 VAC, one minute Mounting: Flange mounted

Insulation Resistance: 500 VDC, IOM_ or more Drive Method: Direct drive

Enclosure: Totally-enclosed, self-cooled;

IP44 (exclusive of shaft opening)

Ambient Temperature: 0 to + 40°C

(2) Combination with encoder

• Standard

USASEM-Z][:] AS : With absolute encoder (8192 pulses/rev)

USASEM-[:i[:] A3 : With incremental encoder (2048 pulses/rev)

• Semi-Standard

USASEM-Z]E] AW: With absolute encoder (1024 pulses/rev)

USASEM-EriE:]A4 : With incremental encoder (2500 pulses/rev)

Table 3.5 Ratings and Specifications orS Series AC Servomotors

_otor Type USASEM- 02A [;] 2]03A[;] 2 05A _;] 2 i OSA[;i 1 15A []1 30A [:]i
Item _ _ "I

W 154 I 308 462 771 1540 3080
Rated Output* (HP) (0.2) I (0.4) (0.6) (1.0) (2.1) (4.1)

i

N.m 0.49 I 0.98 1.47 2.45 4.90 9.81
Rated Torque* (lb,in) (4.3) J (8.7) (13) (22) (43) (87)

i

N.m 0.57 I 1.18 1.67 3.33 6.18 12.2
Continuous Max. Torque* (lb-in) (5.0) I (10) (15) (30) (55) (108)

i

N,m 1.47 J 2.94 4.02 7.35 13.7 29.0
Instantaneous Peak Torque* (lb.in) (13) I (26) (36) (65) (122) (257)

i

Rated Current* A 2. i : 3.0 4.2 5.3 10.4 19.9

Rated Speed* r/min 3000

Instantaneous Max Speed* r/min 4000

N'm/A O.25 O.35 O.37 O.51 O.50 O.53
Torque Constant (lh, in/A) (2.19) (3.10) (3.25) (4.49) (4.43) (4.64)

Moment of Motor Inertia kg,mz x 10-4 O.13 O.5t O.75 2. 85 3. 25 5. 74
j_(=6D2_/4) (lb.in.S 2x 10-3) (0. 11) (0. 45) (0. 67) (2. 53) (2. 88) (5. 09)

Power Rate* kW/s 18.5 18.9 28.9 21 74 167

Inertia Time Constant ms 1.8 2.2 1.8 1.9 0.7 0.4

1.5 2.7 3.1 6.2 13 26 I
Inductive Time Constant ms

Typical value at armature winding temperature of 100_, in combination with Servopack.
Other values at 20°C.

- 26 -

J



(3) Speed-torque characteristics

Typical at 100°C (Armature Winding Temp.)

[A-I: Continuous Duty Zone

_lJl: Intermittent Duty Zone

USASEM-02A USASEM-03A

,ooo__.. ,ooo_...•
3000

SPEEDI Bi SPEEDA!(r/Tin) A B(r/Tin) 2000 '
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B
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_ _oo,_
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3.1.6 R Series (For 20or)
(1) Ratings m

Time Rating: Continuous Ambient Humidity: 20°.960to 80°/6 I
Insulation: Class B (non-condensing)

Isolation Voltage: 1000 VAC, one minute Vibration: 15_m or below
Insulation Resistance: 500 VDC, 10MQ or more Finish in Munsell Notation: N1.5

Enclosure: Totally-enclosed, self-cooled; Excitation" Permanent magnet
IP44 (exclusive of shaft opening) Mounting: Flange mounted

Ambient Temperature: 0 to +40°C Drive Method: Direct drive

Storage Temperature: -20 to +60°(2

(2) Combination with encoder

• Standard
USAREM-ETiEI]CS2 : With absolute encoder (8192 pulses/rev)

Table 3.6 Ratings and Specifications of R Series
AC Servomotors (For 200 V)

MotorTypeUSAREM-
ASCE;i 21 01C _i2 02C [_} 2 03C _7]2 05C _i 2 07C _7i 2

Item _ ,
W 50 ! I00 200 300 500 700

Rated Output* (HP) (0.07) i (0.13) (0.27) (0.40) (0.67) (0.93)
I

N.m 0.159 [ 0.318 0.637 0.955 1.59 2.22

Rated Torque* (oz.in) (22.5) i (45) (90) (135) (225) (316) ,all
N.m 0.19 [ 0.382 0.765 1.15 1.90 2.67 l

Continuous Max. Torque* (oz.in) (26.9) (54.2) (108.3) (162.5) (269.4) (378)
l

N.m 0.476 I 0.955 1.91 2.86 4.76 6.68
Peak Torque* (oz-in) (67.5) ' (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

N._/A 0.235 0.353 0.346 0.378 0.466 0.426
Torque Constant (oz.in/A) (83.3) (50.0) (49.0) (53.6) (66.0) (60.4)

Momentof Motor kg.cm2 0.076 0.125 0.507 0.766 2.72 3.72
Inertia JM(=GD=M/4) (oz'in's2X 10-a) (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 ms 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.
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(3) Speed-torque characteristics

Typical at 20°C (Armature Winding Temp.)

r_: Continuous Duty Zone

_---]: 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 al|owab]e
variat ion range.

USAREM-ABC USAREM._01C

3000 3000 _

SPEED , e SPEED. A / B
(r/min) 2000 (r/min) •2000

0.2 o,4 o. 6 (N.m 0 0,2 0.4 0.6 0.8 1.0 IN'm)
I i i

25 _o 7'5 ,oo ioz-_°l _ _ ,_o 1_ooz._o
RMS TORQUE RMS TORQUE

USAREM-02C USAREM-03C

3000 3000

I 11A , B (r/min) A B
SPEED 2oo6 _ 20c()

(r/min) 1 / !
1000 ' 1000

0 0.4 0.8 1.2 1.6 2.0 (N.m) 0 0,6 1.2 1.8 2.4 3.0 IN*m)

1_o 2_ _ ioz.,,_ _, 11o 3_o 41oioz._°_
RMSTORQUE RMSTORQUE"
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300G 3OOO

SPEED _ SPEED
(r/min) A i B _ (r/rain) A B

2ooG ' | 2ooo
I

1000 : 1000

i
0 2 4 6 (N'm) 0 2.8 5,6 (N'm)

i I i
_' 2_)0 41_0 600 800 (oz'in) 0 2,_=0 500 710 1(_ (oz.in)

RMS TORQUE FIMS TORQUE
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3.1.7 R Series (For IOOV)
(1) Ratings ,Ira

Time Rating" Continuous Ambient Humidity: 20.% to 80N q
Insulation: Class B (non-condensing)

Isolation Voltage: 1000 VAC, one minute Vibration: 15_m or below

Insulation Resistance: 500 VDC, lOMf2 or more Finish in Munsell Notation: N1.5

Enclosure: Totally-enclosed, self-cooled; Excitation: Permanent magnet

IP44 (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

USAREM-E;if2JDS2 : With absolute encoder (8192 pulses/rev)

Table 3.7 Ratings and Specifications of R Series
AC Servomotom (ForlOOV)

_'__Type USAREM- I

Item _ A5Dr-: 2 OlD [_] 2 02D [[] 2 03D [[] 2 05D [_] 2

W 50 100 200 300 500
Rated Output" (HP) (0.07) (0.13) (0.27) (0.40) (0.67)

N-m 0.159 0.318 0.637 0.955 1.59
Rated Torque* (oz.in) (22.5) (45) (90) (135) (225) 41
Continuous Max. N,m 0.19 0.382 0.765 1.15 1.90 •
Torque* (oz,in) (26.9) (54.2) (108.3) (162.5) (269.4)

N,m 0.476 0.955 1.91 2.86 4.76
Peak Torque= (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 a

N,m/A 0.136 0.198 0.235 0.284 0.308
Torque Constant (oz-in/A) (19.3) (28.1) (33.3) (40.3) (43.6)

Momentof Motor kg-cm_ 0.076 0.125 0.507 0.766 2.72
Inertia J,
(=GD2J4) (oz. in.s 2x 10-3) (1.08) (1.78) (7. 18) (10. 9) (38.6)

PowerRate" 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

* Typicalvalueat armaturewindingtemperatureof75°C,incombinationwith Servopack.
Othervaluesat 20°C
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(3) Speed-torque characteristics

Typical at 20°C (Armature Winding Temp.)

[]: Continuous Duty.Zone

_'_J: 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-A5D ' USAREM-OID

At' B

SPEED SPEED2OOGA B i

(r/rain) , t (r/min) /

,pop 1 ,ooo /
0 0.2 0.4 0.6 (N*m) 0 0.2 0.4 06 0.8 1.0 (N'm)
I | | I
0 25 50 75 100(oz.in) _) 5_ 1_0 150 (oz'in)

RMS TORQUE RMS TORQUE

USAREM'02D USAREM-O3D

4000,i__ _ _ 4000

3o0o . • ,_ l 3ooo . .
AI B! _ !

SPEED2o00 _ _i _ SPEED A B

1 ' 1(r/min) I i (r/rain) 2000

looo ! looo

0 0.4 0.8 1.2 1.6 2.0 (N'm) 0 0,6 1.2 1.8 2.4 30 (N.m)

_) I_)0 200 3(S0(oz'in) _) I_0 ' 3_0 4_0 (oz.in)
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(r/rain) 2000

All B
1000

0 2 4 6 (N'm)
I I
0 250 5_0 7_0 10_)0 (oz-in)

RMS TORQUE
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3.1.8 P Series

(1) Ratings
Time Rating: Continuous Ambient Humidity: 20°/6 to 80_

Insulation: Class B (non-condensing)

Isolation Voltage: 1000 VAC, one minute Vibration: 15_m or below
Insulation Resistance: 500 VDC, IOM_ 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

_Type USAPEM-
01C [_] 2 02C [_] 2 03C [_] 2 05C [_] 2 07C [_] 2Item

W 100 200 300 500 750
Rated Output* (HP) (0.13) (0.27) (0.40) (0.67) (1.0)

N.m 0.32 0.64 0.95 1.59 2.39
Rated Torque* (oz.in) (45) (90) (135) (225) (339)

Continuous Max. N.m 0.32 0.64 0.95 1.59 2.39 ,_
Torque* (oz-in) (45) (90) (135) (225) (339) 1

N'm 0.96 1.91 2.86 4.76 7.06
Peak Torque= (oz -in) (136) (270) (405) (675) (1000)

Rated Current* Arms 1.0 2.0 2.7 3.3 5.7
I

Rated Speed= r/min 3000

Max. Speed* r/min 4500
,din

NqO/A 0.35 0.34 0.37 0.51 0.44 q
Torque Constant (oz=in/A) (49.6) (47,8) (52.8) (72.5) (62.6)

Momentof Motor kg.cm2 0.39 0.64 0.98 4.78 6.57
InertiaJM (5.55) (9.03) (13.9) (67.8) (93.0)
(=GD2J4) (oz.in.sZx 10-a)

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 5.8 6.4 10.0 14.0

* Typical value at armature winding temperature of 75°C, in combination with Sevopack.
Other values at 20°C.
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(3) Speed-torque characterist ics Typical at 20°C (Armature Winding.Temp.)

r-A]: Continuous Duty Zone

I __: 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 f the values are with in the allowable

variation range.

Type USAPEM-01C Type USAPEM-02C

4000 _--3 _ _ _ 4OOO _ _'_

3O0O

) sPEEDs i S EEDA B(rlmin) 20(X_ i (r/min) 2000

0 0.25 0,5 0.75 • (N.m) 0 0.5 1 1.5 2 (N'm)

RMSTORQUE .MSTO.DUE

Type USAPEM-03C Type USAPEM-05C

I I

SPEED A It B SPEED A
(r/rain) 2ooc I (r/min)

' /

"
I tl

0 0.75 1.5 2.25 3 (N.m) 0 1.5 3 4.5 6 (N'm)

RMSTORQUE .MSTO.QUE

Type USAPEM-07C

A Bl_
SPEED_ E,I!
(r/rain) |1 I

ml
lOOC r-z

0 2 4 6 8 _l.m)

RMS TORQUE
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3.2 MECHANICAL CHARACTERISTICS

3.2.1 Mechanical Strength

ACservomotorswithstand to 300_ (3o0,0only for D series) of the rated torque at
output shaft.

3.2.2 Allowable Radial Load and Thrust Load

Table 3.9 showsallowable loads according to AC servomotor types.

Table 3.9 Allowable Radial Load and Thrust Load

• M Series • 1) Series

AIlowable AIIowable Motor Type AIIowable AIIowable
Motor Type Radial Load* Thrust Load USADED- Radial Load* Thrust Load
US/_I_i D- N(Ih) N(lb) N(Ib) N(lb)

03!_]_] 1 05E[_i
490(110) 98(22)t 686(154) 343(77)

OBE]E]I IoE El

09B [;; 2 686(154) 343(77) 15E [;i

12B[_i2 22E[_] 1176(265) 490(110)

20B [_i 2 1470(330) 490(110) 37E [_i

308 [.'] 2 • S Series

44B _] 2 Motor Type Allowable Allowable
1764(397) 588(132) USASEM- Radial Load" Thrust Load

60B[-]2 NOb) NOb)

• F Series 02A [i] 78.4(18) 39.2(9)

AIlowable kl Iowable 03A [_]
Motor Type Ra;dial Load* Thrust Load 245(55) 98(22)
USAFED- N(lb) N(lb) 05A []

02[_][;]I 08A [;] 392(88)
147(33) 49(11) t 147(33)

03E_][_iI 15A [_] 490(110)

05_-];;]1 490(110) 98(22) t 30A [;] 686(154) 196(44)

09{_][_]1 • R Series

13C[] 2 686(154) 343(??) Allowable AIlowable
Motor Type Radial Load" Thrust Load

2OC"'•.;2 USAREM- N(lb) NOb)

30C [:] 2 1470(331) 490(110) A5 [_];[_]2 78. 4(18) 39. 2(9)
44C {_] 2 Ol f-_r-_:.;L.: 2

• G Series o2 [_],L]2
245(55) 98(22)

AI lowable kl Iowable 03 :.::. :2f_"_Motor Type
USAGED- Radial Load" Thrust Load

N(Ib) N(lb) 05 ,.:"_"':..:2
392(88) 147(33)

02!_]E]I O7El.El 2
,-,r-_ 147(33) 49(11) t

03:..,:.:I • P Series

05 [_[_]I 490(110) 98(22) f Allowable AIlowable
Motor Type Radial Load" Thrust Load

09[_][_]I USAPEM- NOb) NOb)

13A [_] 2 686(154) 343(77) OlC [_].2 88. 2(20) 39. 2(9)

20A [_] 2 02C "' 2 147(33)
58. 8(13)

3OA[_] 2 03C [_] 2 196(44)
1470(331) 490(110)

44A [_]2 05C[']2 343(77) 98(22)

O7C .',__2 441(99) 127.4(29)

• Maximumvalues of the load applying to the shaft
extension.

t Do not apply the exceeding load because motor can
not be rotated.

-- 34 --



I

3.2.3 Mechanical SpecificationsI

Table 3.10 Mechanical Specifications in mm

Accuracy(T.I.R.)*' Reference Diagram

Flange surface 0.04
perpendicular to shaft(_ (0.06) *=

Flangediameter _::J-_2
concentric to shaft(]_) 0.05

Shaft run out0 0.02
(0.04)*_

*! T.I.R. (Total Indicator, Reading)
.2 Accuracy for motor types USAOED-15E,-22E, and -37E.
*3 Accuracy for motor types USAMED-44B_2 2 and USAMKD-60B[_12.

3.2.4 Rotating Direction

AC Servomotor rotates CCWviewed from the load side when connection shown _n Par. 3.3.1

is performed and forward command is given to Servopack with parameter 14, bO setting

: 0 (Fig. 3. 11).

3.2.5 Shock Resistance

Whenmounted horizontally and exposed to vertical shock impulses, the motor can withstand

up to two incidents with shock acceleration of 490 m/s2(5OG) (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 damagethe detector.

3.2.6 Vibration Resistance

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

of 24.5m/sZ(2.5G) (Fig. 3.13).

3.2.7 Vibration Class

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

I VERTICAL

1

306-5

Fig. 3.12 Impact Resistance
Fig. 3.11 Forward Rotation Direction

POSITION FOR

t VERTICAL CHECKING VIBRATION

Fig. 3.13 Vibration Resistance Fig. 3.14 Vibration Checking
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3.3 RECEPTACLES

3.3.1 Connector Specifications
(1) Without brake (M, F, G, S, R series)

(a) Motor receptacle

• M, F, G, R series .S series

Type USASEM-02

@ i I PhaseU

B PhaseV Colorof Lead Applicable
PhaseW Red PhaseU

FrameGround White PhaseV
Blue PhaseW
Green Frame Ground

Fan terminal

connector specifications

Type USAMKD-6OBETi2 Type USASEM-O3Ato 30A

D,E Alarm terminal
F - PhaseW

Frame Ground

Fan motor connection

I 1 Power supply:single-phase

I___f__q__js Alarm contact:HADING OFF at fan rotation normal
COIL

ONat 1800+200r/min or less

ON for 3 seconds after starting

Contact capacity :

Resistance load max ll0V 0.3A

(b) Detector receptacle

• Incremental encoder

G
A ChannelAoutput K
B Channel--A-output L
C ChannelB output M
D Channel-B-output N
E ChannelCoutput P
F Channel_output R -
G OV S -
H +5VDC T -
J FrameGround
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• Absolute encoder-

(8192P/R) (1024P/R)

G O
A Channel A output J Frame Ground A Channel Aoutput J Frame Ground "
B Channel A output K - B Channel A output K ChannelS output
C Channel B output L - C Channel B output L Channel S output
O Channel B output M - O Channel Boutput M -
E Channel Z output N - E Channel Z,output N -
F Channel-Z-output P - F Channel Zoutput P Capacitor reset
G OV R Reset G OV R Reset
H +5VDC S Or(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
iUSER PIN TYPE PC2005-F) .,

• 350 ± 50 (13.78 ± 1.97) . \

_ 25 L

• • " " - _ Phase1J Red

PhaseV White

PhaseW Blue
Frame Ground Green

AWG 20 × 4 C

(b) Detector side (absolute encoder)

350 ± 50(13.78 ± 1.97)

__ , 35 "1 CAP TYPE172163-1

_ SOCKETTYPE170365-1
PLUG TYPEI72171-1

CABLE KQVV-SW PIN TYPE170363-1
AWG22x 3C " '
AWG26 x 6P

1 Channel A output Blue 9 Frame ground Green/Yellow
2 Channel.-Koutput White/Blue 10 Channel S output Purple
3 Channel B output Yellow 11 ChannelS output White/Purple
4 Channel-B-output White/Yellow 12 Capacitor reset Grey
5 Channel Z output Green 13 Reset White/Grey
6 Channel2-output White/Green 14 OV(battery) White/Orange
7 OV Black 15 3.6V(battery) Orange
8 5VDC Red - - -
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(3)With brake

• M,F (except models 02 and 03),G,D Series 1
"ql

A Phase U E Brake terminal Notes:

B Phase V F Brake terminal 1. D series is provided with brake as standard.
C Phase W G - 2. For D series motor without brake, pins E and
D FrameGround - - F are not used.

• F Series (models 02 and 03)

A Phase U E Brake terminal

B Phase V F Brake terminal
C PhaseW -
D FrameGround -

• S,R Series USASEM-03A, -05A

USASEM-O2A USAREM-02C, -02D, -03C, -03D q

Color of Lead Applicable
Red PhaseU _ A PhaseU

White Phase V _ B Phase V

Blue Phase W C Phase W
Black Brake D,E Braketerminal
Black Brake F FrameGround
Green Frame Ground

USAREM-A5C, -A5D, -OlC, -OID
,q

USASBM-08A to -30A

USAREM-05C, -05D, -07C _ A Phase U
B Phase V

h PhaseU C PhaseW

B PhaseV O,E Braketerminal
C Phase W F Frame Ground
D,B Brake terminal

F FrameGround _ 1

• P Series

6-PIN TYPE PC2OO5-M
350 -+50(13.78 -+1.97) (USER PIN TYPE 1:_22005-F)

"__ PhaseU Red
• Phase V White

|_ _ Phase W Blue

Frame Ground Green
CABLEKQVQV Brake terminal Black
AWG20× 6C Brake terminal Black

1
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3.3.2 List of Standard Combination

Table 3.11 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 Ptug Clamp Plug Plug Clamp

03 !:][:] 1
MS3102A MS31081} MS3106B MS3057

06 {:][_]1 18-10P 18-10S 18-10S -IOA

098 _:.',2

12B _-] 2
MS3102A MS3108B MS3106B MS3057 MS3102A MS3108B MS3106B MS3057

208 {:] 2 22-22P 22-22S 22-22S -12A 20-29P 20-295 20-29S -12A

30B _Z. 2

448 [:]2
.MS3102A MS3108B YS3106B MS3057

USAMKD- 32-17P 32-17S 32-17S -20A •

6oB;;32- , [ I

Table 3.12 F Series:CharacteristicsofACServomotor, Detector,

and Holding Brake (Option) for Standard Combination

AC ACServomotor Detector
Servomotor
Type Receptacle L-type Straight Cable Receptacle L-type Straight Cable
USAFED- Plug Plug Clamp Plug Plug Clamp

02[_][_]1 MS3102A MS3108B MS3IO6B MS3057 MS3102A •
14S-2P 14S-2S 14S-2S -6A 14S-29P

03[:][:]l

MS3IO2A MS3108B MS3106B MS3057 MS3102A
09 [_][_]I 18-10P 18-10S 18-IOS -IOA 20-29P MS3IO8B MS3106B MS3057

20-295 20-29S -12A
13C [:] 2

20C {:] 2
MS3102A MS3IO8B MS3106B MS3057 MS3102A

30C[:] 2 22-22P 22-22S 22-22S -12A 20-29P
.Jl

44C[:] 2 I

Table 3.13 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

02{:]{_]1 MS3102A MS3108A MS3106B MS3057
14S-2P 14S-2S 14S-2S -6A

05[:][:] 1
MS3102A MS31088 MS31068 MS3057

09 [:][:] 1 18-10P 18-10S 18-10S -IOA MS3102A MS31ODB MS3106B MS3057
20_29P 20-29P 20-29S -12A

13A {-] 2 ,dl

20A.::}2 1
MS3102A MS3108B MS3106B MS3057 'I

30A [:] 2 22-22P 22-22S 22-22S -12A

44A _:} 2 I I
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Holdin Brake

Receptacle L-type Plug Straight Cable Clamp
Ping

MS3102A MS3tO8B MS3106B MS3057
20-15P 20-15S 20-15S -12A

* Cooling fan'required:
Receptac[e type

MS3IO2A MS3108B MS3106B MS3057 MS3102AI4S-6B
24-IOP 24-10S 24-IOS -16A Plug type

MS3108B14S-6S
Cableclamptype
MS3057-6A

Note: Theseconnectors

b .... are madeby
DAI-ICHIDENSHI
KOGYOCo.,Ltd.

Holding Brake

Receptacle L-type Plug Straight Cable Clamp
Plug

p 'MS3102A MS3108B MS3106B Msa057
14S-6P 14S-6S 14S-6S -6A

MS3102A MS3108B MS3106B MS3057
20-15P 20-t5S 20-15S -12A

MS3102A MS3108B MS3106B MS3057 Note: Theseconnectors
24-IOP 24-IOS 24-t0S -t6A aremade by

DAI-ICHIDENSHIKOGYOCo.,Ltd.

Holding Brake

Receptacle L-type Plug Straight Cable Clamp
Plug

MS3102A , MS3IO8B MS3106B MS3057
14S-6P 14S-6S 14S-6S -6A

MS3102A MS3108B MS3106B MS3057
20-15P 20-15S 20-15S -12A

Notes:

D I. For connection parts(p}ugs, clasps, otc)
contact your Yaskawa representative.

_{S31O2A MS31OBB MS3106B MS3057 For connectingmethod,thereare two
24-10P 24-10S 24-10S -16A types: so lder i ng(MS type)and

caulking(JA type).
2. Theseconnectorsaremade by DAI-ICHI

DENSHIKOGYOCo.,Ltd.
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/
Table 3.14 D Series: Characteristics of AC Servomotor, Detector, |

Iand Holding Brake for Standard Combination

AC Holding Brake Detector
Servomotor
Type Receptacle L-type Straight Cable Receptacle L-type Straight CaMe
USADED- Plug Plug Clamp Plug Plug Clamp

05E [[] MS3IO2A MS3108B _1S3106B ._lS3057
20-15P 20-15S 20-15S -12A

fOE [[]
MS3102A MS3108B MS3106B MS3057

15E []] 20-29P 20-29S 20-29S -12A
MS3102A MS3108R MS31068 MS3057

22F. []] 24-10P 24-10S 24-10S -16A

37E .[]]

Table 3.15 S Series: Characteristics of AC Servomotor, DeteCtor

and Holding Brake (Option) for Standard Combination

AC AC Servomotor Detector ,dl
Servomotor
Type Receptacle L-type Straight Cable Receptacle L-type Straight Cable 1
USASEM- Plug Plug Clamp Plug Plug Clamp

02A [;] Since lead outlet method differs, refer to the data separately.

03A [_] MS3102A MS3108B MS3106B MS3057
18-lOP 18-IOS 18-10S -IOA

OSA _]
MS3IO2A MS3108B MS3106B MS3057

08A [_] 20-29P 20-29S 20-29S -12A
MS3102A MS3108B MS3106B MS3057

15A[[] 20-4P 20-4S 20-4S -12A

30A [] {_

Note: There connectors madeby DAI-ICHI DENSHIKOGYOCO.. LTD.

Table 3.16 R Series: Characteristics of AC Servomotor, Detector, and

Holding Brake (Option) for Standard Combination

AC AC Servomotor Detector i HoldingBrakeServomotor
Type Receptacle L-type Cable Receptacle L-type Cable Receptacle L-type Cable
USAREM- Type Plug Clamp Type Plug Clamp Type Plug Clamp ,_I

A5C![] 2 MS31OIA MS3106B" MS3057 MS31OIA MS3106B MS31OIA MS3106B MS3057

01C []] 2 14S-2P 14S-2S -6A 20-29A 20-29S" 14S-6P 14S-6S* -6A

02C [;] 2 MS3102A MS3IORB MS3057 MS3057 MS3102A MS3108B MS3057
03C [;] 2 18-IOP 18-IOS -IOA MS3102A MS3108B -12A 18-12P 18-12S -IOA

20-29P 20-29S
05C _[] 2 MS3102A MS3108B _153057 MS3102A MS3108B MS3057

07C []]2 20-4P 20-4S -12A 20-17P 20-17S -12A

A5D[[] 2 MS31OIA MS3106B MS3057 MS31OIA MS3106B MS31OIA MS3106B MS3057
OlD [[] 2 14S-2P 14S-2S" -6A 20-29A 20-29S" 14S-6P 14S-6S" -6A

02D _i] 2 MS3102A MS3108B MS3057 ME3057 MS3102A MS3108B MS3057
-12A 18-12P 18-12S -IOA

03D [_] 2 18-10P 18-10S -IOA MS3102A MS3108B
20-29P 20-29S !

MS3102A MS3108B MS3057 ] MS3102A MS3108B MS305705D[:]2 20-4P 20-4S -12A _ 20-17P 20-17S -12A

* Straight Plug •
Note: Theseconnectorsaremade by DAI-ICHIDENSBIKOGYOCo..Ltd.
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Notes:
1.For connectionparts(plugs,clamps,etc.), contact your

Yaskawarepresentative For connectingmethod,there are
twotypes:soldering(MStype) canlking(JA type).

2.Theseconnectorsare madeby DAI-ICHIDENSHIKOGYOCo., Ltd.

HoldingBrake

Receptacle l L-type PlOelplugStraight IICableClamp

MS3LO2A. MS3108B MS3057
18-12P 18-12S -- -IOA

MS3102A MS3108B MS3057 Note: Theseconnectors
20-17P 20-17S -- -12A aremadeby

DA[-ICHIOENSHI

KOGYOCo., Ltd.

Table 3.17 P Series:Characteristics of ACServo_tor, Detector,
andHolding Brake for StandardCombination

AC Servomotor Detector HoldingBrake
AC Servomotor

Type Connector (MATE-N-LOCK
USAPEM- Pin Terminal Conversal) Pin Terminal

Plug Pin

O1C [] 2 PC2OO5-M 172171-I 170363-I PC2OO5-M

02C[] 2 PC2OO5-M 172171-I 170363-I PC2OO5-M

03C[] 2 PC2OO5-M 172171-I 170363-I PC2OO5-M

O5C [] 2 PC2OO5-M 172171-I 170363-I PC2OO5-M
Note:The typeof connectors

O7C[] 2 PC2OO5-M . 172171-1 170363-1 PC2OO5-M prepared by users are
- shown in the table belo_

AC user pin terminal (common for types with brake and without brake) NICHIFU
Servomotor PC 2005F TERMINAL

appropriatetoolNA-3 INDUSTRIAL
head N3-5 CO.,LTD.
manual tool NH-5

Detector user cap 172163-1 AMP(Japan)
socket 170365-1 Ltd.
manual tool 724649-I
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RATINGS AND SPECIFICATIONS OF AC SERVOPACK I l
4.1 RATINGS AND SPECIFICATIONS

Table 4.1 AC Servopack Ratings and Specifications

• lServopackType CACR-HR[........ i A5BABI½ I OIBAB12 02BABI2 03BABI2 O5BARI2 IOBAB 15BAB I
Max. Applicable Motor Capacity kW 0. 05 0.! 0.2 0.3 0.5 t.0 1.5

(HP) (O.07) (0.13) (0.27) (0.40_ (0.67_ (1.3) (2. 0)
.., -

Basic InputPower Main}No.of Phases Single-phaseAC 3-phaseAO
Specifi- Supply Ications Voltage 200 to 230V t10 to -15_ 50/60Hz

Control Single-phase 200 to 230VkC t10 to -15X 50/60Hz

Control Method Full-wave rectifying, transistorized P_t_control, sine-wavedrives

Feedback Absoluteencoder(8t92or t024 poises/roy),
incremental encoder (8192. 2500. or 2048 polses/rev)

Environmental AmbientTemp. 0 to +55"(]
Conditions

Storage Temp. -20 to +85"C

Ambient/Storagu Humidity 90_ or less (goB-condensing)

Vibration-/Shock Resistance 4.Om/s=(O.SG)/t9.6m/s2(2G)

qConfiguration. Dimensionsin mm (in.) Rack-mountedA5 to 05: ]OOWx 250H x 250B
(3.94W x 9.84H x 9.84D)

10 and 15: 150Wx 250H x 250D
(5.9tW x 9.84H x 9.84D_

Position- Station No. Operation Spec. Constant point positioning by station No. command(contact data)
ing CommandMethod .....
Control CommandInput Position command:ROD(up to 3-digit O00to 999) or BIN (up to 12-bit 0 to 4095)
Specifi-
cations System Both absolute and incremental commandsavailable

MethodDG-SWCommand Operation Spec. Positioning by DG-SWcommanddataPosition command:Sign + up to 8 digits (-90999999 to 1u9999999;

Commandnput Speedcommand:Up to 6 digits (O00OO0to 240000), to be less thanmotor max. speed
System Both absolute and incremental commandsavailable

Serial Operation Spec. Positioning by serial communication ,_Communication
CommandMethod CommandInput RS422. asynchronous,communicationspeed9,6/4. 8/2. 4/f. 2 kBaud •

System Bothahso_nte and incremental commandsavailable

CommandTable Operation Spec. Positioning by position No, and speed No. command(coo act data)

Method CommandInput Position command:Sign t up 1o 8 digits. (-99999999 to 190999999)

Speedcommand: Up to 6 digits (OOO000to 240000). to be less
than motor max. speed

Position/speed No. command:BIN (up to 6 bits 1 to 641)

System Only absolute value commandavailaMe

Others Operation Spec. Positioning by pulse train (line PGor pulse train input)

CommandInput Position command: Number of pulses -- A + B or UP + DNor P I SIGN
SPeed command:Up to 400 kpps (A ÷ B : 1.8 Mpps)

System Only incremental commandavailable I

- 1_mmou DynamicBrake (DB) Operatedat maio power OFF, serve alarm, serve OFF I
Built-in

Output signal for turniog brake powersupply ON/OFF
Function Holding Drake Interface (brake timing is set by parameter.)

_m_ratis_ _5, Or: m_t p_ovid_d, 02 t_ iS: h_ilt-i_ (regenerating resistor t_elnded)

Overtravel Protection. By soft limit and hard LS: internal commandstop at operation
External Current Limit Current limit value switching by contact input

Current limit value: Commonin FWD/BEV,FWDonly. REVonly (parameter setting)

Protective Functions OV, OC. OL OS,MCCB.PG.UV. CPU,ADS,POS.O-PH. RWY,RG, HARD.OF. PRM
(See Tabt_ ¢.2)

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

Monitor Serial communication(position. speed, torque, etc. 3
Speedcommand,torque commandor speedoutput in analogvalue

Positioning Control Linear accel/decel, exponential accel/decel. A/B function, pulse multiplication.
Function soft OT, backlash compensation,COINNEAR.motor.line PGswitching

(incremental operation), etc.

Control Interface I/O Input Serial 1 port and digital 24V system× 20 (Max.)

Output Serial 1 port and digital 24V system× 18 (Max.). 5V system 2 circuits*
(PG output) mm

Gain and Parameter Settings Serial communication (RS422, asynchronous, communication speed '_
_.O.0/4. B/2.411.2 kSand)

ItBy persona computer)

Absolute EncoderBattery Provided on the S_rvopaekpanel

Applicable ]nertia J_ 5 times or less of rotor inertia J,, _motorGDZ_for _t. F. _. D. S or P series:
10 t mesor ess for R set es
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ASBABltOtBABtt02BABtt103BABII OSBABtt103BBt 05BBi tOBBLI58B20.i 30. 44. OOBB
0.05 O.t 0.2 I 0.3 0.5 0.3 0.5 t,O 1.5 2.0 3.0 4.4 " 6.0

(0.07) (0.13) (0.27) I (0.401 (0.87) • (0.40) (0.67). (1.3) (2.0) (2.7) (4.1) (5.9) (8.2)

Single-phaseAC 3-phaseAC

tO0 to ll5V 110 to -151 50/60Hz 200 to 230V t10 to -15X 50/60Hz

Single-phase tO0 to ll5VAO 110 to -15_ 50/60Hz Single-phase 200 to 230VACtl0 to-15X 50/60Hz

Full-wave rectifying, transistorized P_I control, sine-wave drives

rdAbsolute encoder (8192 or [024pulses/roy)
incremental encoder (8t92. 2500. or 2048pulses/rev)

0 to 155°C

-20 to 185°C

90X or less (non-condensing)

4.9m/s'(O. 5G)/19.6m/s2(2G)

Back-mountedA5 to 03: lOOWx 250Hx 2509 Base-mounted03 to 15 : 150Wx 350H x 220D (5.91W x I3.78H x 8.66D)
(3.94W x 9.84H x 9.84D) 20 and 30: 150Wx 450H x 220D (5:91W x 17.72H × 8.66D)

05: 150Wx 250Hx 2509 44:1509 × 450H x 3000(5.919x 17.72H× 11.819)
(5.919x 9.84Hx 9.84D) 60: 180Wx 450H x 325D (7.09W× 17.72Hx 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 0 to 4095)

Both absolute and incremental conm_ndsavailable

Positioning by DG-SWcommanddata

Position command:Sign + up to 8 digits (-99009999 to 109999009)
Speedco_and: Up to 6 digits (000000 to 240000), to be less thanmotor max. speed

Both absolute and incrementa] commandsavailable

D Positioning by serial comlunication
RS422, asynchronous,communicationspeed9. 6/4.8/2. 4/1.2 kBaud

Both absolute and incremental commandsavailable

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

Position command:Sign ÷ up to 8 digits. (-99999999 to 199099999)

"Speedco.rid : Up to 6 digits (000000 to 240000). to be less
than motormax, speed

Position/speed No. command:BIN (up to 6 bits ! to 64)

Only absolute value commandavailable

Positioning by pulse train (line PGor pulse train input) - -

Position command:Numberof pulses-- A t B or UP+ DNor P t SIGN
Speedcommand:Up to 400 kpps (A + B : 1.6 Mpps)

Only incremental commandavailable

Operated at main powerOFF. servo alarm, servo OFF

Output signal for turning brake powersuppty ON/OFF
(brake timing is set by parameter.)

01 to 05: built-in (regene- Built-in (regenerating resistor included). Note that regenerating resistor
A5: not provided rating resistor included) provided separately for 60BB.

By soft limit and hard LS: internal commandstop at operation

Current limit value switching by constant input

Current limit value: Commonin FWD/REV,FWDonly. REVonly (parameter setting)

OV, OC, OL. OS, MCOB,PG. UV,CPU,ABS,POS. OV, OC, OL. OS,MCCB.PG, UV, CPU.ABS,POS,O-PH,RWY,PG. HARD,OF, Pl_q,OH
RWY,RG. HARD,OF. PRM (SeeTable4.2) (SeeTable4.2)

Main circuit powersupply: yellow LED. control Main circuit powersupply: green LED, control powersupply: green LED,
powersupply: greenLED, alarm: red LED alarm: red LED Alarm contents: code output in 7-se_ent, fault contents
Alarm contents: 7-segment display in data display section

Serial communication(position. speed, torque, etc.)
Speedcommand,torque commandor speed output in analog value

Linear accel/deeel, exponential accel/decel. A/B function, pulse multiplication. ,
soft OT, backlashcompensation,COINNEAR,motoc, line PGswitching
(incremental operation), etc.

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

Serial 1 port and digital 24V systemx ]8 (Max.). 5V system2 circuits
(PGoutput)

Serial communication(RS422. asynchronous. 1 Serial convnunicalion(RS422. asynchronous, communicationspeed
communication speed (9. 6/4. 8/2.4/1.2 kBaod) 9. 0,4. 8, 2. 4/1.2 kBaud) or seleciion by ACServopack switch
(By personal computer)

Provided on the Servopackpanel | Provided on Servopackboard
5 times or less of rotor inertia J,, (motor GD=) for M. F. G. D. S or P series;
tO times or ess for R series
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4.2 INTERNAL BLOCK DIAGRAM

• Servopack Type CACR-HRA5BAB[2[-]to -05BABE]L]
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• Servopack Type CACR-HRIOBAB,-15BAB
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4.3 PROTECTIVE CIRCUIT

Servopack provides functions to protect the Servopack and motor from malfunctions.

(1) Dynamic brake function

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

• Alarm (fault detection) occurs.

• Servo ON command is turned OFF.

• Main power supply is turned OFF.

(2) Fault detecting functions

Table 4.2 Trouble Detecting Functions

Fault Detection

Overcurrent (OC) Overcurrent'fiow in the main circuit(at 1.2 times or more of inst. max. current)

Circuit Protector Trip (MCCB)Circuit p!otector tripped

Regeneration Trouble (RG) Regenerative circuit not activated in Servopack.

Overvoltage (OV) Excessively high DC voltage in the main circuit (approx 420V.)

Overspeed (OS) Excessively large speed feedback detected

Under Voltage (or) LowDCvoltage 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.) (only for type HR_] BB)

PG Disconnection (PG) Encoder signa.1 disconnection

Overflow Deviation (OF) Excessive following error

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

Overrun Prevention (RWY) Wrongwiring of motor circuit or PGsignal line.

CPU Error (CPU)
Errors related to CPU

HardwareError (HARD)

AbsoError (ABS)
Errors related to absolute encoder

Position Error (POS)

Parameter Error (PRM) Data set value error of parameter

Battery Voltage Low Battery voltage drop or battery disconnection
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(3) Overload Detection (OL) Level

Overload detection level is set as shown in Fig. 4.4 when motor rated current =

100%. (Whenallowable current applying time at motor locking is at the maximum,
operating time at higher rotating speed is shorter for the same overload.)

NOTE

Overload detection level is determined with hot start conditions of ambient

temperature 55° C. The set value cannot be changed.

I000

I00

OPERATING N = 0r/rain
TIME (S) (AT MOTOR

N= /

3000r/min _

(AT RATED 1
SPEED)

1 \
0.7

100 2O0 3O0

MOTOR RATED CURRENT (°.4)

Fig. 4.4 Overload Characterisitics
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(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 themain circuit

((_), (_) , (_)), as shown in Figs. 5.17 and 5.18. This allows rapid reaction ill the
event of a malfunction.

If the power to the control circuit ((_,(_)) is simultaneously turned off, this
also turns off the LED in the Servopack indicating the cause of the alarm signal.

CAUTION

When an alarm signal cuts off only the main circdit, 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 _ ).

If _,. is on (e.g., ServopaEk is overloaded), it takes a few minutes • to reset
the alarm'condition.
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4.4 PRECAUTIONS FOR APPLICATION

4.4.1 Overhanging Load 9
The motor is rotated by the load; Additional regenerative resistor may be required

against this rotation and achieve continuous running.

Example: Vertical axis without counterweight

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

representative.

4.4.2 Load In e_ia (JL)
The allowable load inertia JL 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 overvottage alarm maybe given

during deceleration. If this occurs, take the following actions:

• Reduce the current limit.
• Slowdownthe deceleration curve.

• Decreasethe maximumspeed.

For details, contact your Yaskawarepresentative. 9

4.4.3 Allowable Cyclic Operating Frequency

Start/Stop cyclic operating frequency is limited separately by Servopackand
Servomotor. it is necessary to satisfy both conditions.

(1) Allowable cyclic operating frequency limited by Servopack.

Servopack limitation is due to Servopack built-in regenerative resistor generating dl
power. Allowable frequency differs depending on combined motor types, capacities,
load inertia

J¢,, accel/decel current values and motor speed.
For the following cases, contact your Yaskawa representative.

• Whenstart/stop cyclic operating frequency up to rated speed exceeds 60 times/min at

loadinertiaJL= O. 60

• Whenstart/stop cyclic operating frequency up to rated speed sxceeds m+----_times/min
at load inertia JL = motor inertia JM × m times.

(2) Allowable cyclic operating frequency limited bY Servomotor

WhenAC Servomotor rms torque in an operation cycle is within the continuous duty zone

of motor performance (Par. 3.1),the operation can be repeated in the operation cycle. ,_s

II
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4.4.4 High Voltage Line

If the supply voltage is400/440 V, the voltage must be dropped from 400/440Vto

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 primary side

of the transformer.

IOOV for Servopack type HR E;iE;! BABll.
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4.5 POWER LOSS

The power loss of Servopack is shownin Table 4.2.

Table 4.2 Power Loss atRated Output

PowerLoss
Servopack Type Output

Current Main Regenerative Control Total
CACR- Circuit Resistor * Circuit

A W W W W

HRA5BAB12 0.7 20 - 50

BROIBAB12 1.0 25 - 55

HRO2BAB12 2.0 30 6 66

HRO3BAB12 2.7 35 6 30 71

HRO5BAB12 3.6 55 6 91

HRIOBAB 7.6 70 20 120

HRI5BAB 11.7 80 20 130

BRO3BB 3.0 20 I0 90
,din

HRO5BB 4.2 40 10 110 I

HRIOBB 7.6 70 20 150

HR15BB 11.7 80 20 160
60

HR2OBB 18.8 100 40 200

BR3OBB 26.0 160 80 300

HR44BB 33.0 210 100 370

HR6OBB 45.0 300 120 480

HRA5BABI1 1.2" 20 - 50

HRO1BABll 1.7 25 6 61

HRO2BAB11 2.9 40 6 30 76

HRO3BABll 3.6 50 6 86

HRO5BABll 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.
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!,1 CONNECTION I

5.1 TYPICAL CONNECTION

• 5.1.1 Basic Connection

POWER SUPPLY 3-PHASE
+ .

T V I0% _ + 10%200 O 230 AC _15% . (FOR TYPE HR[7[7BABI2: SINGLE-PHASE 200TO 230 VAC_ 15_)

50/6i) Hz (FOR TYPE HRI[]DBABll: SINGLE-PHASE 100 TO 115 VAC +]_)

R' S! vl

1 MCCB( I- -
Note: To switch the brake

, _. EXT. NOISE PREVENTED BY NOISE FILTER. /MOTOR WITH'_ power supply circuit

\BRAKE USED ] ON/OFF at the DC

.__F- 40-'_g'_ r ................................. side, surge voltage_ILTEF

.--.

-- ' I 0",-0 r--BRAK-h'_-_ may damage thebrake coil. Therefore,

I I i l POWER ]i a surge suppressorI , I LSUP.PLY_J

I I must be mounted near

I I 2 RY 2 RZ SUP the brake coil.

I ' I o o |t'f_ r- SUP : surge suppressor,
I _ CR50500 BL (OKAYA

I I SUP
I L--. ELECTRIC INDUS-
I TRIES CO., Ltd.) or

I equivalent
I
I
I
I

I I Ry
I , _ _ SERVOTROUBLE INDICATION

I POWER ON._ L _ _ __ -------"POWER SUPPLY ON/OFF

,- o, FRO  ESUR ESUPR R
I 1 MC SUP TO MAGNETIC CONTACTOR OR RELAY.

I FI

1I *2

I MOTOR! I tMC,

LJ ,MC_ZZ,R) S *, SERVOPACK

,PROVIDED YUSER" If",--" _ l Ry _ DO NOT FAIL . FAN ALARM

2,v I __!-,, ^LM TOCROUND

: 02(V ENCODE

1 SUPPLY j I " "_'-12 g_ ', :

}'-19 24v

SERVOON _ -13 02, V DO NOT FAIL TO PROCESS CONNECTINGCABLES: USEYASKAWADWG.

; SHIELDED CABLE ENDS, DP8409123,DE8400(FJ3OR B9400_.

----O O $ - 8 SVON • REGENERATIVE

STOP COMMAND -----___ 5 -15 __STOP Y; RESISTOR "2

AUTO. ----O O---- _ -16 AST I J * l ' Terminal S is not provided
OPERATION

for Type HR L'.,'f.-.:BAB 1,7_:.

I START _ * 2" AddedonlytoTypeHR60BB.

OPERATION ' _ - I +24V

MODESELECT _ -10
MANUAL
REVEI_SECOMMANL _ -11 MCW

mNI)AL _ -,2 MCCW
[FORWARDCOMMAN]

I ALARM RESET' -15 RST SERIAL

COMMUNICATION

,_,_ i I [CONTROLLER l

-18 02(V _ TXD

I --14 _ I = RXD ]

POSITIONING _, * TXDI 5 POS1 --8 --" * RXD
COMPLETE

--15 _ RXD - TXD

ERROR ? ERR -9 % *RXD

, 2 02(V -I _ 0V [ - 0V

I 33 02( V

Fig. 5.1 Basic Connection
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5.1.2 Typical Connection at Positioning by Station No.

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

SERVOPACK

TYPE CACR-HR

(SOP)

+ 24 V _ _ AL---'0 19 (20 P)'
19

I _ AL---_ _0 I 2---_ __J _ _ +24V

-- I (ZERO) STP

ALARM CODE __AL2 21 "_ (ZERO) DEC ZERO-POINT STOP LS*_

AL3 T SVON _o-_ ZERO-POINT DECEL STOP LS*'

BATTERY ALARM _ BATALM "-_ f _ O_.t__O._SERVO ON

AUTO. OPERATION MODE _ AUT- LT __1"-'-_I STOP _ TEMPORARySTARTSIGNALsTopINAUTOcoMMAND(ZERGPOINTRETURN) MODE*_

MANUALOPERATIONMODE _ MAN-LT __ f P CON O'--O_ P_0PERATIONcoMMAND

0v ]
P(_ITIONINGCOMPLETE(C01N) POSI 5 = 0 V

POS2
POSITIONINGNEAR(NEAR)

INPUT ERROR ERR

+24V
11 _ SERVOALAF,M

ZR_ "I 9 12BK -' BRAKE RELEASE

O, __ *vt.,tgA_ " ;i : --'_ +24VIMODE SELECT) _ MAN

_ [_N_]_ EXT.PULSE TRAIN REF.SETTER

Ot PUL__S 47 (20Pi [ .. (SV DIFFERENTIAL OUTPUT TYPE)

MCW _ 17J¢ CA /"_X ( PA
MANUAL OPERATION (_ w _ MCCW 12 <'LII_*CA ; IP; • _ DC AVR

ALARM RESET -o'-_ RST 5

FEEDSPF_SEt.ECr .._----_ SP3RD ,46 1 c. , FA _ '_

{ _ DR--"Oov ,'132 3...--{._ 1_ .*FA _[P,_ 9

I_rATING DIItECn0N SELECT _ DR---T /14 11 FB _ ', PG PULSE OUTPUT

ov= '
F ,_3___a ', . 0v: l

r

,, ,
,i18 20 , FG x I

-o---o CDO , ;16 - - Note : The wiring length of the external pulse train

-o--_ Co-"T- '17 reference setter must be 5m or less.

-o o CD2 24

cm ,ias

STATION NO.REF.DATA _ C--_'- '27

_BCDOR BINARY) _ Cm ¢ 2 S

-o O CD7 29

--o-'O CD8 30 (4CN) USED AT PARAMETER SETTING •

-o'_ c-_- _3_ ..............................

-O_ CDI 0 3 _. [" Rs422 PORT -1, M. TxD:'",
-O'-O CDI1 :40 '"_ 8! %*TXD: P: ' [I

STATIONN0. -O--"'O PS_ _3 ', _ lS_ RXDI : ( _EPdALCOMMUNICA_ON) I "

PSI 44 [ --</[ 9 _, *RXD', [P_ 4 .ASYNCHRONOUS
-- -- _'¢ 3 i _¢ OV ', I t • COMMUNICATIONSPEED

REABIN SELECt t -o o , 9.6/4.8/2.4/1.2
_- '2s , "_

+24V_ k BAUD

t'36 (SP) i
I 3 , BAT

,3 7 _L FOR ABSOLUTE ENCODER

0BAT T 3.6 TO 4.5V

• ,S 0 (MOUNTED TO TYPE HR,EBAB ON FRONT PANEL

AND TO TYPE HR'=_BB bN 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.
1
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5.1.3 Typical Connection at Positioning by DG-SW Data

Note: For powersupplyandmotorconnection,
refer to Fig.5.1.

SERVOPACK
TYPE CACR-HR

f 1
-- I(50P) (20PiAL0 19

+24V _ __ AL3 ' 22 19

AL---_so 21'_ - +24V
--AL2 _ 21 _I !J J(ZERO)STP

ALARM CODE J 17 (ZERO)DEC [_ ZERO-POINTSTOP LS*'

-- i_¢ _ _ ZERO-POINTDECELSTOPLS*_
8,.j, _vor _'-o- SERVOON

BATTERY ALARM BATALM !38

.._ . 16 .(¢AST O-'L-o" STARTSIGNALINAUTO(ZER0-P01NTRETURN)MODE
AUTO.OPERATIONMODE AUT-LT 3 151 f STOP a..D- TEMPORARYSTOPCOMMAND

185f PCON _'-'o- P-OPERATIONCOMMAND

MAN-LT 4 9!,f N-OT _ REVERSESTOP LS

MANUALOPERATIONMODE,_._ POS--"_ 5 10 j_, P-OT
POF_ITION1NGCOMPLETE(COIN), _ POS2 .6 13 0V _ FORWARDSTOP LS

POSITIONINGNEAR(NEAR) _ ER--R 7 ALM t.N,=M_

_=_ SERVO ALARM

INPUT ERROR _ +24V ,I 12_ B-'K [¢v_, BRAKERELEASE

Z--'_"* 9 20¢_ ..- .= +24V
o,

{MODE SELECT) v, MAN I0

AUT (20P) ' (LINEPG)OR(PULSETRAININPUT)

O'-/ PULS ,9-;:--L- i/ - (5VDIFFEEENTIALOUTPUTTYPE)

MCW II 1 CA [

_NUA_OP_T'O_(_W_o-- .C_W " --<_,,;_*_A: IP', *_-_-. 1=0o-

ALARMRESET -0 C_ RST 15 * ' * P
-- SP2ND ,45 ll_ 0V ', 0V

FEEDSPEEDSELECT _ SP3 RD " . _t___6 1 A

MOTOR.LINEPGSWITCHING-o----_ MPG/LPq _'_'8 -L_> 13 *FA ', |P', =

0V _ 0V ,2 18 FB ', ' -J - ' PG PULSEOUTPUT

.i8 2t 0V ', , __t

DSO_._._4 _ _I '_ _ (EXTERNALPOSITIONINDICATOR: TYPEMCIF-LS)

3, 0v', : _ _,I,I.I.I_I.I_VI.IN., %1, ; , IDSO0 _ 20 , J_f I'_
"[ i Note : The wiring length of

18 1 DSII0 ,16....._L' the line PG or pulse

DSlll i__.L.7 train input and exter- 5VDC---

mustbe 5mor less.
DSI13 ,_'5 (4CN)USEDATPARAMETERSETTING

DSIIS ,27 t 14 , TXD it
l I

_l_ ' £> _,:.,XD:Ie: ,_COMM0_,_..0_I[i(POSITIONREF.DATA) 8 DSII7 ;_ tj _ 15 ' . RXD ! _, 'ASYNCHRONOUS

1I __ _ t __ 9 I*RXD', IP', ' COMMUNICATIONSPEEDIIII ,, 3 ,OV:, ' 9.6/4.8/2.4/1.2
1 2 3 4 5 6 9 DSI20 }0 : 20 _ FG _. ) k BAUD

10 DSI21 ,31 J

I (PARAMETERSETTINGPERSONALCOMPUTER}J(FEED SPEEDREF.DATA) 11 DS122 32 L ............................
12 DSI2---"_ ' 40

2SETS(POSITIONING,SPEED):
TYPEMCIF-D_ 13 DS124 41 ,

I SET(POSITIONINGONLY): 14 DS125 42 (s;)l j.t_ BATTYPEMCIF-D_) 15 DS126 ' 3 ..L FOR ABSOLUTEENCODER

16 DS127 r44 1.5_ 0BAT T 3.6TO 4.5V

r 50 JJ (MOUNTEDONTYPE HRKiBABON FRONT PANELNote " For internal circuitry __ '; AND ON TYPE HR [:] BBON BOARD)
refer to Fig. 5.4.
Additionally, the wir-
ing length of the DG, _. "

• 1 b_gnatsSW unit must be 5m 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
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5.1.3 Typical Connection at Positioning by DG-SW Data (Cont'd)

1

21

20

19

! [Ill [[1 II[I IlL- Illl Ill I =',

iJJl 1- IJll [- I ,; •

I 'IPOSITION REF ' " .1 8 ,(

IIII I1- IIII I1[- _o
III1 i- IIII II n'

II
(FEED SPEED REFERENCE DATA) I

Fig. 5.4 Details in DG-SW Unit

q
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5.1.4 Typical Connection at Positioning by Serial Communication

D
Note: For power supply and motor connection,

refer to Fig. 5.1.

SERVOPACK

TYPE CACR-HR

(USER CONTROLLER)
(20 P)' |

19_ a +24V
• _ RXD d'''_ TXD ,14

2 L]+j_(l + "_P.IALC0MMUMCATION)--<_4tRXD [ ]PI *TXD ,+ '_ 1 ZiltO) STP "

i

; 1P I tl'RXD _ 9 _ N-OT a_ ZERO-POINTDECELSTOP LS °'9.6/4.8/2.4/1.2 _+ 0V I , I 0V ,3

k BAUD " ',=,' FG ,20 I0[ _ _"cm:++.__REVERSEOVERTRAVELLS

RS422 PORT 131 , .0v _ _ FORWARD0VERTRAVEL__0vLS
I

1 1 ALM

__ _ SERVOALARM

1'_ f BK _ _r_ BRAKERELEASE
(TYPICAL SERIAL COMMANDS) 2£ . -, - -- +24 V

SVON ERVO ON

SVOFF SERVOOFF
SPD x • • x SPEED SETTING

MOV x • • x POSITION SETTING
ST AUTO, OPERATION START

JOGP MANUALOPERATION(FWD)ON
(EXT. PULSE GENERATOR)SKIP MANUALOPERATIONSTOP

ZRN ZER0-POINTRETURNSTART (20P (5VDIFFERENTIALOUTPUTTYPEI

PON EXT. PULSE TRAIN 1_ . CA ' "" _'t _. PA

OPERATION MODE -_ i] .*CA ! tP: ' _ __ DC AVR

) 1"_ _' '*CB ' IP' '3
• AUTO.TRANSMISSIONDATAFROMSERVOPACE ' '

COIN POSITIONINGCOMPLETE . 0V ,'f ,l!
ALMx • • × ALARM (ALARM NAME} I I t.

19 , FA , ,

(TYPICAL MONITOR DATA) 1_ , FB ', 1 _ PGPULSEOLITPT
PUN=x.. • x CURRENT POSITION _P' -
PER= x • • x POSITION DEVIATION i •

; t
NFB= x • • x CURRENT SPEED I t

2( FG I - J
' _---'" Note : The wiring length of the external pulse

r_ train reference setter must be .5m or less:
(sP;

3 BAT -].. FOR ABSOLUTE ENCODER

1.,J OBAT T 3.6 TO 4.5V

/MOUNTED ON TYPE HR[Z]BAB ON FRONT PANEL_
• \AND ON TYPE HRDBB ON BOARD J

• 1 Signals relate d to zero-point return are needed when incremental encoder is used.

Fig. 5.5 Typical Connection at Positioning by Serial Communication Input
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5.1.5 Typical Connection at Positioning by Command Table

Note: For powersupplyandmotorconnection,
refer to Fig.5.1.

SERVOPACK
TYPE CACR-HR

(soP)
AL-"'-0 , :I 9 (20P)

+24V = __ I§ _ +24V
ALl 2 J

ALARM CODE AL--_ _21 I ' . (ZERO) STP
-- 1 7 (ZERO)DEC _ ZERO-POINTSTOP LS'IAL3 22 I ZERO-POINT DECEL STOP LS'I

BATTERY ALARM BATALM 8! i _ --SVON O_O-

J.6 J_, AST _'-O- SERVOONAUT-LT STARTSIGNALINAUTO(ZER0-P01NTRETURN)MODE

AUTO.OPERATIONMODE ,3 15 J_"STOP O...D- TEMPORARYSTOPCOMMAND

MANUALOPERATIONMODE MAN-LT 1fl j _. PCON O--'O- P-OPERATIONCOMMAND

F_:,ITIONINGCOMPLETE(C01N) POSI 9 1I f N-OT REVERSE OVERI'RAVEL LS

10 I P'OT

P(_ITIONINGNEAR(NEAR) POS2 131 0V _ FORWARDOVERTRAVELLS
ER'"R I = 0V

INPUT ERROR

+24 V II ALM SERVOALARM

ZR'"N" 12 BRAKERELEASE

O, [0 20 = +24V

...L o" PULS EXT.PULSEGENERATOR-- (20P (SVDIFFERENTIALOUTPUTTYPE)

/CW -O O MCW [l _ 7( CA ts_'_ PA
MANUAL OPERATIONIccw _ MCCW 12 _ I, *CA ; |PI I _PA--_--XN,,.._ De AVR

CURRENTLIMITCOMMAND '=O==_-- --CU'--=R _ 0"$: CB ; l ' PRpFBn_._=___[[_--_
, v (ALARMRESET --oo RST _.CB;|P: (

_ SP2ND 0V , ', (
',

FEEDSPEEDSELECT _ SPaRD l! FA ', ',

FB _ ', PG PULSEOUTPUT
*VB : ]P_

ov '_ _: ov [OV --- _ i33

_- ,, ,
f 1 -O--O C_ ,tl6 21 FG •.:,J

2 -0-'8 CD---i- ,!iT

POSITIONNO. 4 _--O"o C-'_" , !24
SPEEDNO. ' -- C--'_-- r i25REFERENCEDATA 8 _ o

16 _-o--o C--_--- 126

32-o_ C_ !27

(4CN)USED ATPARAMETERSETTING
I-.............................. 7I . _ RS422PORT

I _ 14)_ TXD " • I

I t,'O4"_ 8_I_*TXD, IP, ( !
• ASYNCHRONOUS

t -_1 9:'r.*RXD ]P_ t ' COMMUNICATIONSPEED
t "-* : ;_? , , (
) _ OV , , . 9.6/4.8/2.4/1.2

+24V_ PO 23 , 20_ FG '._./ " k BAUD

I L .............

R- 3s IT_
ZONE SIGNA E .36 (5P)i3 BAT

P'-('- 37 '

.J- FOR ABSOLUTEENCODER0BAT T 3.6TO 4.5v

, S0 (MOUNTEDTO TYPEHRV!BABON FRONT PANEL
AND TO TYPEHR[:IBB 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
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5.2 MAIN CIRCUIT TERMINAL NAMES AND OUTLINE

Table 5.1 Main Circuit Terminal Names and Outline

Symbol Name Outline

*' Main curcuit power .z
(_)(_)(_ supply input terminal 3-phase 200 to 230VAC+10% 50/60Hz-15% '

(_)(_)(_) Motor connection (_and motor terminal A; (_) and motor terminal
terminal B; (W) and motor terminal C connected

*'* +10_ 50/60Hz
C)'2 (_ ConDOlinputterminalP°wersupply Single-phase 200 to 230VAC_ 15O/6o,

Grounding terminal Connected with motor terminal D to ground.

*3

6;_). _ Regenerative resistor Regenerative resistor connecting terminal
connecting terminal (Normally, no connection is necessary)

.6 Motor cooling fan Conection needed only when Type USAMKD-60Bis
rE3)r_£6)qL_Jconnecting terminal used.

*1 :(_),(_)for Type HR r........,.;_.; BABI_.;
.2 : Single-phase 100 to ll5VAC +1096 , 50/60Hz for Type HR [:![7! BABll.

-15%
+10%/6o

, ,.;z.; BABI2.Single-phase 200 to 230MAC-15% 50/60Hz for Type HR : .....
*3 :C),(_,(_)only for Type HR6OBB

+10,°/o 50/60Hz for Type HR [:i[:i BABll.*4 : Single-phase 100 to II5VAC -15% '
.5 : External resistor must be connected for Type HR6OBB.
*6 : Provided only for Type HR6OBB.

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-2ORFA MR-2OM* MRP-2OMO1 MR-2OL* HONDATsushin
Rightangle20P Co.,Ltd.

* Standard attachment of Servopack
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5.3.2 Connector 2CN Layout and Connection

Table 5.3 shows the terminal layout 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 I 7

STP +24V (BAT+) I (BAT-)

(At Zero-Point
Return) STP 24V (Battery Input for Absolute

Zero-Point Encoder)
Stop LS Input

8 10 11 12 13

SVON N-OT P-OT ALM BK OV

Overtravel LS Input
Servo ON Input Servo Alarm Brake Release OVfor ALM.

Reverse Side Forward Side Output CommandOutput BKSignal

STOP AS---T PCON 24V FG

Temporary Stop Start Command (At Zero-Point Proportional 24V for Input
CommandInput Input Return) Decel Operation Signal (Shielding

LS Input CommandInput Process)
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+24V OV
SERVOPACK

I I
2-19

--d!0 SVON r._ _ SERVOON

• _ AST !_...
I

_._ O -- I _ START

SToP '.=_ II _ TEMPORARY
- -- ..I STOP

I O

" '"_ SIDE _

P-OT _ FORWARD m_ '

7 'ZERO_POINTRETURt
DEC _ _ (HOMING)

_ __ j DrCELCS

_O O PEON 'l _ PROPORTIONALOPERATION

2-2 .....

4.TkQ _IHOMINGISTP _-1
, _ _ , I DECELLSt. ..... _j

1 RY
ALM 2°11 r- - "1 "

2 RY B-'-K .2-12 r - • I "

2-13 " .._--L__ ''_-'-- BRAKE •-- RELEASE

2-20

Fig.5.7 Wiring Diagramfor 2CN
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5.3.3 Description and Usage of I/0 Signals of Connector 2CN

(1) Input Signals 9
L level when contact closed, H level when opened.

Signal Pin Name Effective Function
Name No. Logic

-- Base block on main circuit transistors
8 Servo ON ] is released. Motor becomesin current

conduction when this signal is ON.

AST 16 Operation 5ms or more Operation start signal in automatic
start -,,--' _- operation mode or zero-point return

El mode.

Starts by
rising edge.

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

r-- (homing]) mode. Whenthis signal is OFFoperation stops at specified acceI/
decel speed (parameter setting.).

N-OT 9 Forward side Com)ects overtravel limit switch signal

overtravel LS r according to forward or reverse side.This signal is turned on at normal
P-OT i0 Reverse side operation and off when limit switch

overtravel LS is active,

DEC 17 Zero-point Used in zero-point return (homing) mode Ireturn(homing) r_ i (refer to Par. 6.2.3 (I) d). After
decel LS 2-step deceleration by DECsignal and

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

STP 1 Zero-point Used in zero-point return (homing) mode
return(homing) F_ _ (refer to Par. 6.2.3 (1) d). After
stop LS deceleration by STP signal, zero-point

return is performed.

PEON 18 Proportional Speedloopcontrolmode isswitched Ioperation [-- from PI (proportional-integer) to F
command (proportional) operation.

(BAT+) 6 Absolute --] 3.6V Not used normally. (Battery providedencoder for NR[I]BABon the panel and for
(BAT-) 7 battery input _ HR[I_[S];BBon theboard.)

I
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(2) Output Signals

Signal Pin Name Effective Function
Name No. Logic

ALM 11 Servo alarm [-- Output transistor is torned off whenan alarm occurs. (Normally ON)

BK 12 Brake release -- Output transistor is turned on by brake
signal I control circuit when servo ON status.

5.4 CONNECTOR TERMINAL (3CN) FOR ENCODER

5.4.1 Applicable Receptacle and Cable Specifications

D Table 5.4 Applicable Receptacle and Cable Specifications

Specifications Applicable Receptacle Type Connecting Cable
of ConnectorUsed Specifications
in Servopack .SolderedType CaulkingType Case Maker

MR-2ORIL_ HONDA DP8409123,
Right angle 20P MR-2OF* MRP-2OF01 MR-20L* Tsushin B9400064 or

D Co.,Ltd. DE8400093
• Standard attachment Of Servopack
Note: For connecting cables, YASKAWAsupply the cables with the following specifications.
However, they are not attached to Servopaek oz motor. They can be purchased at prepared
length on request. (Table 5.5)
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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 YASKAWADWG.No. 0P8409123 YASKAWABWG.No. B9400064 YAS/AWAOWG.No. DE8400093

Maker Fujikura Cable Co.

Finished Dimension _ 8.0mm _ 7.5mm _ lO. Olm

(Recommended (For soldered type) (For soldered type) (For caulking type)
Receptacle Type)

A, Red _,lRed l lBlue-white
[ I

As Black _21B]ack 21Yellow-white
[ f

A3 Green/yellow %lGreen/yellow 31Green-white
L i

B, Blue-white/ F, IBlue-white/ 41Red-white
Internal blue blue ,
Configuration and I 5lPurple-white Twisted
Lead Colors B2 Yellow-white/ ?_ ]Yellow-white/ , cable

DP8409123 / yellow yellow Twisted 6lBlue-brown

and , cable ,
B9400064 Bs Green-white/ F_lPale green- 71Yellow-brown

are standard, green Twisted white/pale ,
cable green 8[Green-brown

B4 Orange-white/ , ,
orange F, [Orange-white/ 91Red-brown

orange
B5 Purple-white/ lOJPurple-brown

purple

B8 Gray-white/
gray

YASKAWA Standardlength: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. Whenwiring distance between Servopack and motor (PG) exceeds 20m, cable which can be used for up to

50m(YASKAWADWGNo. DP8409179) is available. Contact your YASKAWArepresentative.
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5.4.2 Connector 3CN Layout and Connection

The terminal layout 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. i0 and 5.11.

Table 5.6 Connector 3CN Layout

I IPcv PGOVPCOVPG_VPc_v P_V

-- -- -- --. BAT_ BAT0t

Requiredonly whenabsolute encoderisused.

0.2nun =
ABSOLUTE ENCODER 3 CN SERVOPACK

BLUE ,"" -
PA

D *PA
3-17

PB

*PB

3-19
PC
• PC

',-15 "

+5VP

,VP

I1
3-3

;-10

t-12

;-13

-= .-20
(

CABLE

DP8409123 ,1_33 lifif_c/__0_9,P (Receptacle)__. -

Accessory (not attached) :
Note: "_ shows twisted shielded cable. Type MS3108B20-29S(Angle plug)

Type MS3057-12A (Cable clamp)
• s

Fig. 5.8 Connection between 3CN and Absolute Encoder

(When soldered type cable DP8409123 is used)
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ABSOLUTE

ENCODER 0.2mm'FOR ALL 3 CN SERVOPACK

"16 *PA
A Ir';,' ].3-17

c _ : ;3-18 *P_B
O l P "[,3-19

1 _3-14 PC-15 *PC
'1

OVP
P

. 3-3

P

_-13
P _

, I "

I .20
CABLE

Note: _ showstwistedshieldedcable. Accessory(notattached):

,,., 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 0.2ram'

ENCODER / 3 CN SERVOPACK

BLUE [z _(l_" I / I

WHITE/BLUE _ ', 3-16 ea, *PA

YELLOW ;1' ', 3"17
.wam/mmw l , 3-18 PB*PB

i 3-19GREEN I P I

WHIrE/C_ t , -14 PC* PC

3-15

I-4 +svP
0VP

Pl

0.Smm' _'5

_-2 l i
_-3

--_K

i

CABLE

eceptacle)._.. -
Accesory (not attached) :

Note: T shows twisted shielded cable. Type MS3108B20-29S(Angle plug)
'. ," Type MS3057-12A (Cable clamp)

Fig. 5.10 Connection between 3CN and Incremental Encoder
(When soldered type cable B9400064 is used)
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INCREMENTAL 0.2mm' FOR ALL

ENCODER 3 CN SERVOPAC K

,
A ' PA

B , p * PA

C ' _ PB

D _ P _,-*u *PB

_3-19 PC
: _ , "3_._ .a c
i i, 73-15
I I

i
i

P',
i

P

,3-3 [

_K

--I L

P

J i _?_ k

i _-20
CABLE "'_

•"_?_ DE8400093 <Incrementalencoder sp,,.-_(;l[|catlons)

Note: _ shows twistedpair shieldedcable. Connector: Type MS3102A20-29P(Receptacle)
,, Accessory(not attached):

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)
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5.5 CONNECTORTERMINAL (4CN) FOR I/O SIGNAL

5.5.1 Applicable Receptacle

Table 5.7 Applicable Receptacle

Specifications of Applicable Receptacle Type
L, UIIIIUL, t U 1 U_U 111

Servopack Soldered Type Caulking Type Case Maker

MR-2ORMA HONDATsushin
MR-2OF* MRP-2OFO1 MR-2OL*

Right angle 20P Co., Ltd.

I
* Standard attachment of Servopack

5.5.2 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

0V 0V 0V -- (÷5V) -- --

0V for (Serial communication) ÷5V output
(.Pulse train command) (Pull-up
(P6 division output) signal -- resistor -- --

connection)

8 9 10 II 12 13

*TXD *RXD *CB *CA *FB *FA

For serial communication Line receiver negative PG division output
(RS 422) side input for pulse train line driver negative side

command output

Line driver Line recei-
negative ver negative Be Input A¢ Input Be Output A¢ Output
side output side input

14 15 16 17 18 19 20

TXD RXD CB CA FB FA FG

For serial communication Line receiver positive PCdivision output line FrameGround
(RS 422) side input for pulse train driver positive side (Shielding

command output process)

Line driver Line receiver [

positive positive Be Input A¢ Input Be Output ] A¢ Output
side output side nput I

I
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(MASTER CONTROLLER)

v 3
I SERVOPACK

R: RESISTANCE R II (-',
lk°- 10k° i TXD _-14

* RXD

_SlhL I_/,M_TION R _ I SERIAL
.00MMUNICATION

•ASYNCHRONOUS / . t J CONTROL

'COMMUN_CAT10NSP£E3j T X D _ ' I 'I R X D/4"2 'I "- L..,,_* TXD iP t * RXD
9.6/4.8/2.4/1.2 i Ik
kBAUD I

J

I i 0 V 4-1
OV .I I l

I

.................... .3 i II
I i

(REF. PULSE GENERATOR OR LINE FG) [ I

- -- "1 I I CAi

DIFFERENCE l I,f'_ I t I I * CA

2-PHASE PULSE "_ (I fl jl CB [ (_ OPERATIONMODI• or
Xl x2 x4) [ f_"_t l i_ FEEDPACKPULSE

' ' J_ATt-m SELrC_0N)"SIGN+PULSE TRAIN['_ I P I I II I *CB

" I I I OV '
.CW+CCW PULSE TRAIN 0 V I I [

t
_.j ! I

i i
{PG DIVISION PULSE PROCESSING CIRCUIT} I [

[ _PIDINGPAT/0: PARAME'/ERSETFIN

1/ I [ FA

f p I I * FA

PHASE I I

DIFFERENCE I I FB

! zP I I *FB
I II

I 0V

ov ' I _'_I

L
L l I

,
- G•

(SHIELD END)

( " SERVOMOTOR
When external position indicator (Type MCIF-LS) is used, connect to TXD ENCODER

( * TXD) signal.

t2o nat mo the external position ind(mt0r at the mine time as serial ccmmuni_on

SERVOPACK

[ [ [[EXTERNALPOSITION INDICATOR(Type MCIF-LS) TTiD F[---'-___

2_ Note : The wiring length of the external pulse genera-- ,+,,i_i_,,l_i_i_l_i _I • _or.ne_ orexte_]_o_.iooindicatorm_t

+St, ' 0V
j

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

i4CN )1 RS-232C PORT
OV - 5 r'-------_

["-_ 0 V I I _._ O,Vo (SERIALCOMMUNICATION)

RXD i t .....
I )SR

*TXD..... I I o_L_J_xS_ The --S_ecification

*"_" ; ', ,%'r_ a_comm_ca_o_

Ill : _-O RT S
• I I J tCONNECToRICTS

1_ , , CASF_ FG
-- 'Id PARAMETER sETTING

PERSONAL COMPUTER

Note: This connection is applied only for short

distance wiring (2m or less). In other case_,
connection must be performed according to

RS-422 specifications.

Fig. 5.12 Wiring Diagram for 4CN
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5.5.3 Description and Usage of I/0 Signals of Connector 4CN

Signal Pin Circuit
Name No. Name Configuration Function

TXD 14 Data Positive <Line driver) Data transmit signal from Servopack
trans- side output by serial communication with RS422

mit _ TXD specifications. Whenexternal
signal - *TXD position indicator (MCIF-L8) is

*TXD 8 Negative used. current position data are
side output sent. When data are not sent, signal

line becomes high impedance.

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

'---""]_ RXD'RS422 specifications.*RXD 9 ing Negative "x.P--_*RXD
signal side input

OV 1 OV for signal TXD(*TXD), RXD(*RXD), OV for sfgnal

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 A_ _*CA pulse forms, refer to Par. 8.2

"PARAMETER19".)
2. When line PG (refer to Par.

CB 16 Be (Line 6. 2. 5 (5)), feedback pulse is
receiver) input.

*CB 10 ' B--_ '_
CB

*CB 9

OV 2 OV for signal CA(*CA), CB(tCB), OV for signal

FA 19 PG A_ (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 A_ _ "Parameter64".
signal I. *PA

Note: Even if motor rotating

FB 18 B¢ (Line driver) direction setting (bO of parameter
14) is changed to 1 (rotating

____. PB direction is reversed), phase
relation between phases A and B is

*FB 12 B¢ *FB not changed.

OV 3 OV for signal OVfor signal FA(*FA), FB(*FB)

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

r--_-5_, ....

] ]] i"' OR-- _>--v HOSTCONTROLLER

No.1 Servo--_
',. R: tolok--" Z

N02 ! 1J ....
_ J ,,
[ i ,

', ', : Fig. 5.13

WhenCACRrttR[_-2[-]BB is used on one axis and shorting pills _ and
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--and _ to 1-2 side and connect
pull-up and pull-down resistors in the host controller side.
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5.6 CONNECTORTERMINAL (5CN) FOR I/O SIGNAL

5.6.1 Applicable Receptacle Specifications

Table 5.9 Applicable Receptacle Specifications

Specifications of Applicable Receptacle Type
Connector Used in

ServoPack SolderedType CaulkingType Case Maker

MR-5ORMA ttONDATsushin
Right angle 50P MR-5OF* MRP-5OF01 MR-5OL* 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. CommandMethod",

Table 5.11 shows "DG-SWCommand" and Table 5.12 shows "CommandTable Method". "Common

I/0 signal" described in Par. 5.6.3(1) can be used for serial commandmethod.

Figs. 5.14, 5.15 and 5.16 show the wiring diagram for 5CN.
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• Wiring Diagram for 5CN (Station No. CommandMethod)

l Parameter 15 set value = 0J +24v 0z, SERVOPACK

, +24VAuto ,:.0IF:*-;O MANUAL MANt
o zE_o-PoXnT

OPERATIONMODESETTING oi• " -- O RE'tURNZRN

OPULSEZNPUTPUL S q a

{cw _ MCW ,MANUALOPERATION
O'-C Mccw c

ROTATING DIRECTIONSELECTt,_ ) _ DR1 _ b
ALARM RESET_ , _ RST

CURRENTLIMIT COMMAND , O"'O CUR _ c

SPEEDSELECT/(2NDSPEED) , o o SP2 ND d
_,(3RDSPEED) , O--O S P3

F(ISTSPEED)TO(4THSPEED)]
[ISSELECTEDBY [
[SIGNALCOMBINATION J

I I (I) - O-'_ CDO

2 (2) 0--'0 CD'

4 (4) . O'===_ CD2
_' 8 (8) "---'--O---_ CD3

Z 16 (10) o O CD4

< 32 (20) 0-'_ CD5

64 (40) O o

i -- _:D6128 (80) -----o'--_ CD7

O 256 (I00 _ CD8 5-30

_< . 512 (200 _ CD9 5-31
_n 1024 (400 _"0" CDIO S-32

• d

(COM)02( [ -18
STAT[0NNO, [P0TOP4DIGITS X

IARECHANGEDBY | _ PS0 j_,5-43 ] IREADINGSELECT

- 'P0

2 (2) PI

_'Z --
ZO__ 4 (4) P2

_-< 8 (8) _ P3t_.)u3Cm

16 (10) -- -----'T'_,_ 1 P4

BATTERY VOLTAGE _ BATALM
LOWALARM i ie" I

(COM)0 2(

AUT-LT

AUTO OPERATIONMODE
MAN-LT

MANUAL OPERATIONMODE LL_J
POSITIONINGCOMPLETE PO S 1 '

(COIN)•
POSITIONINGNEAR POS2

(N_AP0 i _ i

: INPUTERROR L._ ERR

m ALl

. . __ _______ AL2
" AL3

Fig. 5.14 Wiring Diagram for 5CN (COM)O2,
(Station No. Command Method)
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, Wiring Diagram for 5CN (DG-SW Command Method)

I Parameter 15 set value = 11
+24V 024 SERVOPACK

+24V 5-1.I I

'AUTO

jo MANUAL _ S ;H0 i 14.7kf _o
OPERATIONMODESETTING I¢..:ROP01NT ZRN

o%JL_ INPUTp-EE'g, a

M_'_UALOPERAT'ON(_W _-__-a M_w __

ALARMRESET o--o nsT _
o"'_ CUR ,_

CURRENTLIMITCOMMAND __ _ c___

SnVVn e'c, L'r"r/(2ND SPEED) _ _ SP2ND d [_._._....... \(3RD SPEED) o'_ SP3RD
t_L] "-,-

[tlST SPEED)TO (4THSPEED)ISSEI2JYfEDBYSIGNALCOMBINATION. LPG
L-PGSELECT _ o o

DG-SWUNIT

MCIF-D86__

POSITION I
Nora: The wiringlengthof theDG-SWunitmustbe5m or less. REFERENCE 2

(REF.UNIT) 7 q
8_

,SPEED 10 _ _ '_RENCE _, _ ,i_-3

II ,_ $-32 i_ l

I.__ _ _-,o
6 DIGITS 1".'_ D"-D--_T_"_ _-,1

, 1137 DSI2"------_$-42
x 1000REF. 14 -- [

(UNIT/MINLrlE)15_ DS126 , _-43 I2120191817 16t_ _ _-44

"'¢ _"¢_] [ 'x (COM)024_ $-18[-23 :'-]

DSO 3 $-36

Dso4i-37

BATTERYVOLTAGE
LOW ALARM 1"_ _ BATALM -38

MANUALOPERATIONMODE _ _,. "_ MAN-LT $ -4 I I_POS1 $-5

POSITIONINGCOMPLETE ,__ ,_ ' "
(COIN) POS2 I-6 i_

(NEAR) '" ERR

AL0

N ALl -20 '_

8 "2" f ,":'__

'" AL2 -21 [ '-22
"8"

F,.77f ALS 9'" (COM) 02_ -2

Fig. 5.15 Wiring DiagramcommandfOr5CNMethod) i_-SOSr

(DG-SW - FG
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• Wiring Diagram for 5CN (Command Table Method)

set value.= 4]Parameter 15

+24v0,, SERVOPACK
+24V

AUTO
MANUAL

OPERATION MODE SETTING

CW
MANUAL OPERATION (CCW ---'_

ROTATING DIRECTION SELECTS+

A

\- -- O*

ALARM RESET o--- CUR
CURRENT LIMIT COMMAND o-

-- SP2ND

SELECT/(2ND_L.,_SPEED) -- O"SPEED (3 t_ L, SPEED) ---_

fiST SPEED) TO (4TH SPEED)
IS SELECTED BY

SIGNAL COMBINATION

-- 3-16

____o colPOSTION NO. 4 -- CD_ 15-24

SPEED NO. _ 8 --

REFERENCE DATA[ 16 -- __-- 15-25
• _32

(COM)Oz, 5-18

t5-23f

ZONE SIGNAL [ -- [5-36

15-37

BATTERY VOLTAGE BATALM 15-38
LOW ALARM

(COM)0z,

AUT-LT
AUTO OPERATION MODE

MAN-LT
MANUAL OPERATION MODE

POSITIONING COMPLETE POSI

(COIN)
POS2

POSITIONING NEAR

(NEAR)
ERR

INPUT ERROR

"1" AL0

"2" AL---I
ALARM CODE

"4" AL2

"8" A_

(COM)O,, }5-2

5-50

Fig.5.16 WiringDiagramfor 5CN _ FG

(Command Table Method)
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5.6.3 Description and Usage of I/OSignals of Connector 5CN

(1) Common I/0 Signals" Can be used regardless of position reference method (set by

parameter 15), including serial command method.

• Output Signals

Signal Pin Name Effective logic Function
Name No.

ALO 19 Servo Alarm Outputs the contents in binary when an alarm
Code Output* occurs (ALMsignal = H level) or an error occurs

-_ (ER--Rsignal = L level). (Refer to Par. 6. 3. 2 (9).)AL--] 20 (1, 2, 4, 8)

AL2 21 Signal Name ALO ALl AL2 AL3

AL--3 22 Binary 1 2 4 8

ER---R 7 Error Output Outputsif contact reference data error or mal-

l motor applied with current. Doesfunction during
not operate when ER--Rsignal is operating (L level).

POS1 5 Positioning , Outputs with[ current position - aimed position J

Complete Output I _ parameter 6 set value.

(COIN) (Refer to Par. 8. 2. "Parameter 6".)

POS2 6 Positioning , Outputs with[curl'ent position - aimed position[
[ __ parameter 45 set value.Near Output

(NEAR) i (Refer to Par. 8.2, "Parameter 45".)

AUT-LT 3 Opera- IAuto Outputs when "auto operation mode" is set during

tion _ servo ONstatus.Mode {

MAN-LT 4 IDisplay IManual Outputswhen "manualoperationmode"is set during
Output _ servoON status.

i
I

BATALM 38 BatteryVoltage --7 Detectsandoutputswhenbatteryvoltageprovided

Low Alarm | on theboardis low(onlyat powersupplyturned
ON).

, In the station No. commnd method (parameter 15 set value = 0), by setting parameter 20 b6=1 and
parameter 66 b4=1, current data (station No.) output signals (P5 to P8] are enabled.
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• Input Signals

Signal
Name Name Effective Logic Function

ZRN Opera- Zero-Point Operation mode
tion Return is determined ZffNJ_-ANIPL,_LSI Operation Mode
Mode (Homing) by combination

Setting of three types H H I H Auto
MAN Input Auto/ of signals H or

Manual L level setting H L n Manual
described on the

left. L H H Zero-point return (homing)
PULS Pulse I

Operation N H L Pulse

MCW Manual Motor Signal becomes effective in Motor reverse
Opera- Reverse manual operation mode setting, direction
tion Direction ---7 Operation can be performed only command

Command [ while this signal is turned on.
MCCW Motor Motor forward

Forward direction
Direction command

RST Alarm Reset Resets alarm status, Check the alarm contents

"---1 before turning on this signal.

SP2ND Speed 2nd Speed Selects para-
Select mete) setting Mto/Manual Pulse
Signal (lst speed) to Operation Mode Operation

(4thspeed) Mode
reference speed. SP2ND SP3RD

Parameter No. Input pulse
(Contents) maltiplica-

tion

H H 4 (lst speed) × 1
SP3RD 3rd Speed

L H 31(2ndspeed) × 10
H L 32 (3rd speed) ×100

L L 33 (4th speed) x 1

C'gOff Current Limit I Motor current is limited with current value

Command I set by parameter by turni))g on this signal.

LPG Line PGSelect,Input Signal used for line PG. Feedback system is

switched to line PGby turning on this signal.
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(2) Reference data signal for [Station No. reference method]

(Parameter 15 Set Value : O)

_ignal Pin Name Effective Logic Function
_ame No.

ORO 13 Rotating ÷ Rotating DRO DR1 AbsoluteMode 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

14 - H L Station No.decrease Station No.
direction decrease direction

L L (Error) • (Error)

Absolute/incremental modes are set by parameter 14 b3.

CDO 16 StationNo. i i
Reference

CDI 17 Data 2 2

CO2 24 4 4

CD3 25 8 8

CO4 26 i0 16
BCD Binary • BCD/binary are
setting 20 setting 32 selected by

CD5 27 _] (0 to 999) (0 to 4095) parameter

CD6 28 40 64 setting(14b4).

29 80 128

CD8 30 100 256

CD9 31 200 512

32 400 1024

CDll 40 800 2048

Reads out
PSO 43 Station No. currentstation H L H L

Read-out No. dataoutput
Select Input (PO to P-_)by.

PSI 44 signa] H H L L
combination.

PO 23 Current (BCD)i(BINARY)_(BCD)i(BINARY)(BCD)i(BINARY)(BCD)'(BINARY)
Station No. i ! i i } i i0 i 16 I00 i 256

Data Output
P1 34 2 ! 2 2 i 2 20! 32 200! 512

"_ 35 ---7 4 i 4 4 i 4 40 i 64 400 i 1024
i

P3 36 8 i 8 8 i 8 80 i 128 800 i 2048 I
'IE

P4 37 10 } 16 Parity Parity Parity
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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, PS--_= H, parameter 14 b4 = 0

I I I I I i 1'PO I I I , I , ,
! I l I I

i I i i j I t
I I i

I I I I I I
I I I I

, , I , i i l i I I
P] ' I ' '

I i I I .I
. I I

I I I I
I I I i

-- I l ' I i
P2 , , I III I I

I I I

I , i I ,I,

P3 ' ' '
I ! I

i I I

I I I
I...... I

P4 ' I ' ,
i I I I
I i i I
l I I l

I
-- I I I

POSITIONSTATIONNo. _ I I I I
0 1 2 3 4 5 6 7

i
3. If motor stops at a position between two stations, the nearer station No. is

, output.
4. During motor rotation, current station No. data output is unstable.
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(3) Reference data signal for DG-SW reference method

(Parameter 15 Set Value = 1)

Signal Pin Name Effective Logic Function
Name No.

DSIIO 16 Position 1 BCDSelected
Ref.Data bydatastrobe

DSIll 17 Input 2 10° 10z 10' 106 + output des-
cribed below

DS[12 24 4 digit digit digit digit - is input by
2 digits.

DSI1325 _ 8
/

DSI1426 1

DSI15 27 2 101 103 105 107

DSI16 28 4 digit digit digit digit

DSII7 29 8

DSI20 30 Speed 1
Ref. Data

DSI21 31 Input 2 10° 102 104

DSI22 32 4 digit digit digit

DS12340 --1 8

t
DSI2441 1 q

DSI25 42 2 10L 103 105

DSI26 43 4 digit digit digit

DS12744 8

! : i DatastrobeDSO0 23 Data Read-in time : : " :
Strobe for onedigit : : : : : i is output in

-- l : :orderbyany
Output can be set by ] J : : : i pulse width.parameter77.

DSO1 34 (Normally,it is : : : : : :
set to 24ms. ) : : : : : fit takes 5

i times of l)tllse

24msto 2000ms : l--[ : : i width to read-
DS02 35 : : : : : !in all digits.

-" i"- 1 I; i i :

/

DS0336 : : : : : :

DS0437 ] i-

ll
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(4) Reference data signal for command table method

(Parameter 15 set Value = 4)

Signal P,in
Name Effective Logic Function%me No.

cob 16 Position 1 Specifies position No. and speed No. in gBOto CD5
No., codes.

CD1 17 SpeedNo., 2] Specifies 64 whenall CDOto CD5codesare OFF(H).
__ . Reference --t Set parameter14 b4=Osince CDOto CD5are effective
CD2 24 Data Input [ 41 only in binary setting.

t
CD3 25 8

CD4 26 16

CD5 27 32

, PO 23 Zone 1 Output only whenparameter20 b5=l and parameter65
p Signal bO=l are set.

P1 34 Output 2

P-2 ' 35 L 4

P3 36 8
i

P4 37 16[

) Notes

1. Zone signals are coded output as shownbelow. (It is safe to read in the data during

stop because of coded output.)

r-n cn r---L
P1

II

P4 _/

-I I I I I I-
BT0! BT02 BT03 BT04 BT27 BT28BT29 BT30 BT31

Motor Position

21Boundary positions of BT1 to BT31 are set by serial command. Positions mustbe arranged

in the order as shown above.

3. It takes 40ms maximum from boundary position passing to zone signal change.

4. Even 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.)
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5.7 POWER SUPPLY CONNECTION

5.7.1 Power Supply ON/OFF

For main circuit power supply (R, S, T) *' or control power supply (r, t) to turn on

in sequence, they are turned on simultaneously or the control power supply is turned

on before the main circuit power supply. (see Figs. 5.17 and 5.18.)

*1 (R, T) for Servopack Type HR r-:r-_ BAB1r-:• L-J L-J L-J •

POWER POWER ] Ry 1MCOFF ONJ._ 1Ry 1MC [

-°
1 c"-I1 MCCB

200TO2_0vAcg-"o---_ ] '_1 " _ u(>
(50/60Hz) O"_O-'-'M : • :1 S* V()

2ML.._C[' SERVOPACKW I
II

+ __-.-@ 2.11

24VDC__-"-'_D _ 2-13

Fig. 5.17 Typical Connection when Both Control Power Supply

and Main Power Supply are Turned ON/OFF Simultaneously 9

POWER POWER 1 r_., - - ]

OFF ONI I I__r  -EF
1MCCB i l MC 1MC3-PHASE*' O_'_'O""_ ',l ()R U()

200To230VAC o"o....Nk ] :1 ()s *, v(,
(50/60Hz) Of'_O--'_ [ ',1 '()T SERVOPACK W( )<)r

+_)t r2-11

24VDC7 _ _ r2-13

Fig. 5.18 Typical Connection when only Main Circuit
Power Supply is Turned ON/OFF

• 2 HR E_]BAB12-- Single-phase 200 to 230VAC(50/60Hz)

HR [_] BABll -- Single-phase 100 to ll5VAC (50/60Hz)

Note: 1SUP, 2SUP: Surge suppressor

CR50500BA (made by 0KAYA ELECTRIC INDUSTRIES Co., Ltd.) or equivalent

ID: Flywheel diode (to prevent Ry spikes) ,do

q
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For power supply to turn off in sequence, boih power supplies are turned off
simultaneously, (including momentary power loss) (Fig. 5.17) or the main circuit power

D 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, SBRVOALARMsignal.
(If the control supply is also turned off, LED which indicates the servo alarms

also goes out)
• In power supply ON-OFFsequence in Fig. 5.17, it tal_es approx. [ second at maximumto

establish a normal signal in the control circuit (1Ry is turned on).
Note • Because of initializing the Servopack, SERVOALARMsignal is output for approx.

1 second at maximum (typical 200 to 300ms) when the control power supply is
turned on.

Therefore, hold POWERON signal for more than 1 second.

D in the in it is sincethecontrol
However, sequence Fig. 5. 18, not necessary 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.

D Do not use the power supply ON-OFF.)• Turn on or off Servopack power supply in SERVOOFF state to prevent trouble at
transition.
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5.7.2 Power Supply Line Protection

Servopack is of line operated type using commercial power supply (20Or) *.

Circuit breakers (MCCB) or fuses must be used to protect the power-supply lines

to the Servopack. Select the breakers or fuses based on the number of Servopacks and

their ratings. (Refer to Table 5.13.)

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

* : lOOV for Servopack Type HR [_2172 BABll.

Table5.13 Power Supply Capacity and MCCBor Fuse Capacity

Servopack Type Power Supply *' Power Supply *_
Capacity per Capacity per

CACR- Servopack (kVA) MCCBor Fuse (A)

HRA5BAB12 O.3 5

HRO1BAB12 O.5 5

HRO2BAB12 O.75 5

HRO3BAB12 1.0 7

HRO5BAB12 1.4 11

HRIOBAB 2.I 8

HR15BAB 3.1 10

HRO3BB O.65 5

HRO5BB 1.1 5

HRIOBB 2.1 8

HR15BB 3. 1 10

HR2OBB 4. 1 12

ttR3OBB 6.0 18

HR44BB 8.0 24

HR6OBB 11 32

HRA5BABII O.3 5

HRO1BABll O.5 5

HRO2BABII O.75 8

HRO3BAB11 1.0 11

HRO5BAB11 1.4 15 1_
1

,1 : Values at rated load
*2 : Breaking characteristic (25°C) : 200_ 2s or more, 700_ O. 01s or more
Note : Use a high-speed type of earth leakage circuit breaker. (Time-delay

type is not adjustable.)
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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: rrns)

Terminal Type CACR-[ i
External Terminal Name

Symbol HRA5BABI2 HROIBABI2 HRO2BABI2 HRO3BABI2 HRO5BABI2 HRIOBAB HRI5BAB

l_ain circuit power
R, T* 1.3 2.5 4.4 6.5 10.4 8 10

supply input terminal

On- _otor connection
U,V,W 0.7 l.O 2.0 2.7 3.6 7.6 11.7

line terminal

Control power,supply
r,t 0.5

input terminal

Control 1/0 signal 2CN,4CN, 10_Av,,,DC Max.
connectors 5CN

orf-
PG signalconnector 3CN lOOmhDC Max. 500mAforpowersupplyline

line

Grounding terminal FG

* R, S, T rot Servopack tlRIOBAB and HRI5BAB.

Terminal TypeCACR-i ]
External Terminal Name

Symbol ItRO3BB ItROSBB IIRIOBB ItRI5BB HR2OBB HR3OBB HR44BB HR6OBB

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 SUpply
r,t 0.5

input terminal

Control I/0 signal 2CN,4CN, 100mADCMax.
connectors 5CN

Off-
PG signalconnector 3CN 100mA DC Max. 500mA for power supply line

line

Groundingterminal FG
I "-

Terminal Type CACR-i i
External Terminal Name

Symbol IIRA5BABII IIROIBABII ERO2BABll HRO3BABll HRO5BABII

Main circuit power
R, T 2.6 4.5 8.0 l].O 15.0

supply input terminal

On- Motor connection
U,V,W 1.2 1.7 2.9 3.6 5.5

line terminal

Control power supply
r,t 0.5

input terminal

Control I/0 signal 2CN, 4CN, lOOmADCMax.
connectors 5CN

err- /
PGsignal connector 3CN lOOmADCMax. 500mAfor powersupply line

line

Grounding terminal FG
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Table 5.15 Typical Applicable Cable Size (mm 2)

Terminal Type CACR-! !

External Terminal Name Symbol ttRA5BABI2I HROIBABI2[HRO2BABI2 flRO3BABI2[HRO5BAB12I HRIOBAB HRISBAB

Main circuit power
R, T* 1.25 2.0 3.5

supply input terminal

On- Motor connection
U,V,W 1.25 3.5

line terminal

Control power supply
r,t 1.25

input terminal

Control I/0 signal 2CN, 4CN, Twisted pair cable or twisted pair totally shielded cable

connectors 5CN Core cable 0.2mmor more. plated soft steel twisted cable

Off- Finished dimensions : 5CN _16 or less
PG signal connector 3CN

line 2CN, 3CN, 4CN ¢11 or less

Groundingterminal FG 1.25 2.0

Terminal Type CACR-i i
External Terminal Na_e

Symbol HRO3BBI HRO5BB HRIOBB HRI5BB [ HR2OBB tlR3OBB[ HR44BB HR6OBB
Main circuit power

R,S,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

Control power supply
r,t 1.25

input terminal

Control I/0 signal 2CN, 4CN, Twisted pair cable or twisted pair totally shielded cable

connectors 5CN Core cable 0.2mmor more, plated sort steel twisted cable

Off- Finished dimensions : 5CN _16 or less
PG signal connector 3CN

line 2CN, 3CN, 4CN _ll or less

Groundi ng ferminaI FG 2. 0

Terminal Type CACR-i i
External Terminal Name

SymboI ItRA5BABI1 ItRO1BAB11 HRO2BABtI HRO3BABI1 HRO5BABIl

Main circuit power
R, T 1.25 2.0

supply input terminal

On- Motor connection
U.V,_l 1.25 2.0

line terminal

Control power supply
r,t 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 : 5C1__16 or less
PGsignal connector 3CN

line 2C_. 3CN. 4_ _11 or less

Grounding terminal FG 1.25

*: R,S,T for Srvopack Type HARIOBAI],HARI5BAI].

Notes: I. All sizes are for tIIVE_-]or more.

2. Applicable cable size selecting conditions :

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

I
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Table 5.16 Applicable Cable

Cable Type Conduit

Allowable

Symbol Name Temperature (°C)

PVC General vinyl cable

IV 600V vinyl cable 60

HIV Special heat2resistant
vinyl cable 75

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) mat' 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

SERVOMOTOR
Note 2 t--

, SERVOPACK

200VAC" _ [ 1' CACR-HR V i

I 41 w
r

CASE . t I

2,4,5CN

[ ,,,
I "OPERATING RELAY 3.5mm'

SEQUENCE OR
•USERSIGNALS MORE
CONTROL
CIRCUIT

I
I

[_--i [ Note 2 2ram OR MORE

P

3.5mm'
OR

MORE

R MORE

LEAD OF CASE
#)-r .\3.5mm*OR MORE

• 100V For Servopack Type HR[_BAB'll -- PANEL GROUNDING

P: Twisted cable --_ ONE POINT GROtJNDING
_3._

Notes :

1 Use wires of 3,5rnm 2or more for grounding to the case (preferably fiat-woven
copper wire).

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

Fig. 5.19 Grounding Method
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5.9 NOISE CONTROL (Cont'd)

• Motor frame grounding
When the motor is at the machine side and grounded through the frame, Cf dv/dt current

flows from the PWMpower through the stray capacity of the motor. To prevent this

effect of current, motor ground terminalQ(motor frame) should be connected to

terminal Q of Servopack.
(Terminal Q of Servopack should be directly grounded.)

• Metallic Conduit Grounding
Whenmotor 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 recommendednoise filter is shown in Table 5. 17. The power supply

to peripherals also needs noise filters.
Note

\

If the noise filter connection is wrong, the effect decreases greatly. Observing

the precautions, carefully connect them as shown in Pigs. 5.20 to 5.23,

Table 5.17 Recommended Noise Filter

RecommendedNoise Filter RecommendedNoise Filter
Servopack Type Applicable Servopack Type Applicable

CACR- Noise Filter CACR- Noise FilterType Specifications Type I Specifications
I

Three-phase
HffA5BAB12 HR44BB LF-340 ]200VACclass, 40AHRO1BAB12 LF-205A Single-phase HR6OBB200VAC class, 5A
HRO2BAB12

Three-phase
HRA5BABII LF-350 {200VACclass, 50ASingle-phase

HRO3BAB12 LF-210 200VACclass, IOA (CORRECT) LF-2OSA Single-phase(CORRECT) HRO1BABI1
Single-phase _ 200VACclass, 5AHRO5BAB12 LF-215 4. i

200VACclass, 15A HRO2BABll LF-210 [Single-phase
HRIOBAB LF-315 Three-phase 200MACclass, IOA
HR15BAB 200VACclass, 15A (WRONG) ,

(WRONG) HRO3BABtl LF-215 [Single-phase
BRO3BB LF-305 Three-phase _ 200VACclass, 15A
HRO5BB _ 200VACclass, 5A Single-phase

IIRO5BABll LF-220
Three-phase 200MACclass, 20AHRIOBB LF-315

HRI5BB 200VACclass, 15A '
Note: Noise filter madeby Tokin Corp.

BR2OBB LF-320 Three-phase200VACclass, 20A

Three-phase
BR3OBB ! LF-330 200VACclass, 30A

,9
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(a) Separate the input leads from the (b) Do not bund,le the ground lead with the

output. Do not bundle or run them filter output line or other signal lines

I in the same duct. or run them in the same duct.

t
• Box Box I _>

POOR GOOD

X_ / Fig. 5._

SEPARATE CIRCUITS

POOR GOOD

I 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.

SHIELDEO AND
GROUND SHORT

D 8ox POOR Box GOOD j_ , ,,-BASEBoxt__

Fig. 5.22

Fig. 5.23
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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

(ESD-RB series by Tokin Corp. or equivalent) in the input section as a noise preventive

action.

Take some noise preventive action (such as insertion of a line filter) in the power

supply lines.

LOOP SIGNAL WIRE

THROUGH TROIDAL CORE

IMES

FROM SERVOPACK

Fig. 5.24
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IL

Ihll I/O SIGNAL OPERATION AND FUNCTIONS I

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 _,

SAMPLING l- _ ,, , I i. I ', [ ,-t
i ', i J ' IAST ; ' " I ] I I
; I ' I , II+ . ,I I ;

READ-IN ,: I 'll : "l' I I :
F

(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.)

[ APPROX. 5mA 4.7k£2o O _ - =
4.7kE2
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6.1.3 Signal Operation and Functions

(1) Servo on (SVON3

By turning on this signal, Servopack main circuit power drive circuit operates

according to the following conditions and the motor is applied with current.

I f = CIRCUIT OPERATES.

SUPPLY NORMAL
(LED [] LIGHTS.)

BUILT-IN DYNAMIC BRAKE
ALARM OCCURS. = I,,,,/ CIRCUr[ OPERATES.

(-7 RST ) ALARM RESE T SIGNAL -"=TURNED ON.

(2) Operation start (AS-g_

@ Operation start signal in automatic operation mode or zero-point return (homing)
mode. 5ms or more pulse width required.

@ AsT signal becomes effective when the following conditions are satisfied and
operation is started by signal rising edge.

(AST _ ) OPERATION START-'- I
" TURNEDON. |

!
CURRENTCONDUCTION --- ["'_

AUTOOPERATION(ZER0_P01NTRETURN)MODE _-_--f _/) OPERATION START*STOPSIGNAL = I I ,

Not [POSITIONREF. NORMALe [SPEEDREF. 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 46").

• The STOPsignal is active when contact is open.
In the above cases, an error occurs by turning AST signal on and operation does not
start. Instead, ERRsignal (refer to Par. 6.3.2 (3)) is output.
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® WhenAST signal is not accepted (disregarded):
• Motor is moving.

D •Motor is not under current conduction.

• Automatic operation mode or zero-point return (homing) mode is not selected.
4Q Timing chart

svoN [

OPERATIONMODE SETTING _ AUTO.

POSITIONREF.DATASETTING )< S

SPEEDREF.DATASETTING X v

STOP (L LEVEL)

AST I [

5ms OR MORE

SPEED

V

0 -" t

Max. lOres

(a is accel/decel rate and set by parameter.)
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6.1.3 Signal Operation and Functions (Cont'd)

(3) Temporary stop _STOP]

@ Temporary stop reference in automatic operatioo mode or zero-point return (homing)
mode. 5ms more than pulse width is required.

@ If STOP signal is turned on during operation, it is detected by the signal

rising edge and deceleration to a stop is performed at parameter set speed.

5ms OR MORE

STOP -_

I
SPEED [

i
0 L ---t

Q 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 AS---Tsignal is turned on, aimed position and feeding speed will be processed

with the former data. (Remaining positioning)

POSITIONREF.DATA p 1 _ p 2

SPEEDREF.DATA v 1 X v 2

AST L-] L_]

STOP f"i

t

SPEED

o \ i .,
(pl'+pl"=pl)
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@ Feed hold functions when ASTsignal is turned on with STOPsignal turned on.

SETTINGDATA(POSITION,SPEED) A _ B

AST l..l

,,
STOP L 1

I
t POSITIONING

WITH DATA-A"
!

.0 _'-

1,  EED.O'D--I

0 Typical operation with sToPsignal

D
SETTING DATA (POSITION, SPEED) x X " Y

AST --I.I _
I I I

STOP .i_ J l i' !'
I I I

I I I I

0 _. _ [REMAINING_ / --k,, FEEIyHOLD \AMOUNTj /

POSITIONING ' POSITIONING
BYDATA-x BYDATA-y

D ® 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.)

Q WhenSTOP signal input remains open, stop status continues. Therefore, when STOP
signal s not used, set parameter 19 bl = 1.
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6.1.3 Signal Operation and Functions (Cont'd)
(4) Overtravel LS (P-OT, N-OT)

0 When P or N-OT signal operates, speed reference in the moving direction is forced

to be O. (Motor stops at maximumdeceleration rate during operation.)

Relation between reference direction, motor rotating direction and P-ONor N-OT

Signal.

Parameter Reference Direction Motor Rotating Effective
14bO (Ref Data Polarity) Direction OTSignal

0 + Forward(CCW) P-OT
(Standard)

- Reverse(CW) N-OT

1 + Reverse(CW) P-OT
(Reverse
Connection) - Forward(CCW) N-OT

® When P-ON and N-OT signal are not used, set parameter 19 bO : 1.

Q 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.

1
(P-OT OR_

OT SIGNAL \N-OT ! ] OT DETECTION
1_ _! LAG TIME (MAX, 4ms)

!

SPEED [
l
!

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

Refer to the zero-point return (homing) mode described in Par. 6.2.3 (l)(d).
(6) Proportional operation reference [PCON]

Speed loop control mode is changed from PI operation to P operation by turning on this

signal, and servo rigidity is reduced.
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6.2 OPERATION AND FUNCTIONS OF 5CN INPUT SIGNAL

i 6.2.1 Signal Timing
Input signals are divided into four groups (CH0 to CH3: refer to Figs: 5. 14, 5. 15 and

5. ]6).
Each group is sampled every 8ms with 2ms width pulse.

When the same level continues three times or more, each signal is read-in (24 to

32ms filter).

Signal must be hold more than 30ms to be effecti_ie,

GROUP 3 J 0 1 I 2 I 3 J 0 J 1 J 2 J 3 J 0 J 1 ] 2NUMBER
8ms

D .._11 I I I ISAMPLINGFOR [-"'-7 _

EACHGROUP l 1 I 1 1--

--1 i---1 _

• EXAMPLE OF
f MAN SIGNAL

SAMPLING ....J'l , FI__FI rl rl. FI_D. rl rl, rl

(APPROX. 32ms LAG TIME)

6.2.2 Input Circuit (Refer to Figs. 5,14, 5.15 and 5.16 for Typical Connection.)

24V

APPROX.,m !
_-_ _ _-, _ . _

.--L---_,.
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6.2.3 Signal Operation and Functions

(1) Operation mode setting [MAN, ZRN, PULS3

Automatic, manual, external pulse train or zero-point return (homing) operation mode

is selected by operation mode signal setting, as shown below:

Operation Mode
Operation Mode Setting Signal Description

MAN PULS ZRN

Automatic H H H Sets position data and performs positioning
by turning on AST signal.

Manual L H H Performs constant speed operation by manual
signal (g_, M--_).

External pulse H L 1t Performs positioning by pulse train reference.
train

Zero-point H H L Zero-point return method is selected by
return(homing) parameter setting.

H L L Setting status described on the left is
considered as an error 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)

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

50ms OR MORE

(OPERAT,ONMODE ---

S TT,NOS,GNAL,A

AST
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(a) Automatic operation mode

Position Parameter
Position Reference

Reference 15 Set Data Direction Opei'at ionMethod Value

Station No. 0 Station No. By rotati.ng By turning on AsT-signal, the axis
Reference Reference direction is positioned at station No. set at
Method contact data selection constant data.

CDOto CDll. signal DRO (Absolute value or incremental
or DR1. reference)

DG-SW 1 DG-SW DG-SW By turning on ASTsignal, the axis
Reference Reference reference is movedto the position set by DG-SW
Method date value data l-eference data.

polarity (Absolute or incremental reference)
(+/ -)

DSIIO to DSI17
DSO0 to DS04

Command 4 Position No., speed No. By turning ONthe AST signal,
Table selection signals positioning is performed at the
Method COOto CD5 position specified by position No.

selection signals.

Notes:
1. There are four speed setting methods by parameter setting.

Q (lst speed) to (4th speed) by selected SP2ND and SP3RD (speed setting signal)
@ DG-SW
® serialcommand

® speedtable .
2. TimingwithAST signal

DR 0, DR I 130msOR MORE 130msOR MORE

CD0toCD11 -- DG-SWDATA

SP2 ND. SP3RD

AST AST

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 manual operation signal (MCWor

MCCW)is turned on. Operation method is set on parameter 15.

(Positon reference method: Station No., DG-SW or command table)

Items Contents

Accel/Decel speed SPEED I / _,--SPEED: FOUR TYPES OF SETTING

METHODS AVAILABLE

speed 1 __a ] a(_ - t
0 t OPERATION [ -

SIGNAL ON ._],

a: ACCELERATION RATE (PARAMETER SETTING)

Bondi t ions MOTORCURRENT (SERVOON.)

CONDUCTION I I

MANUAL OPERATION

MODE MOTOR FORWARD RUNNING
MCCW ON

MCW ON i -- MOTOR REVERSE RUNNING

Station No. Performs positioning at the nearest station in the operating direction after
Re(. Method operation signal is turned OFF.

MCW (OR MCCW) I [

_Parameter [ (STOPPING TARGET POINT_

15] = 0 SPEED I / _\ \IS INDICATED BY NO. 2. }, \/ / \
\

0" (STATION NO.) No.1 No.2 POSITION

Due to accel/decel rate, the second, nearest station may be selected.

t..

_. DG-SW Stops at a deceleration rate set to parameter after operation signal is
¢_ Re(. Method turned OFF.

_Parameter
153 = 1

CommandTable
Method

_Parameter
153 = 4
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Notes:

l. Timing with operation• setting signal

50msOR MORE

__ MAN [ "1

MCCW(MCW) I

2. When speed select signaI(SP2ND,,SP3RD) is used and speed is changed during operation,

corresponding parameter speed is set.

SEP[EDT (1.ST SPEED),_' i2NDSPEED)_ (3RDSPEED)_((4THSPEED)
MCCW (MCW) 7 [

l _ l (3RI_ SPEED) i(4THSPEED)_

SPEED (2ND SPEED)

Ot _ = t

3. In DG-SWspeed 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 50ms OR MORE

i i- I

PULS -7 [-
(PULSEOPERATION MODE)

PULSETRAININPUT_ Ill[HI] 11[[[[11[
(4CN) I

01 = t
a: ACCELERATION RATE (PARAMETER SETTING)

Notes:
1. One-pulse input moves one reference unit.
2. Frequency-'-reference speed (f (pps) _ f×60(reference unit) /min. 3

Number of pulses --* Positioning value (P(pulse) _ P(reference unit)3
3. For pulse train signal form to be input to 4CN, refer to Par. 8.2 "Parameter 19 b3",
4. Speed select signals (SP2ND, SP3RD) at pulse operation mode determines input pulse

multiplier.

SP2ND SP3RD Purse Multiplier

H H × 1

L H × 10

H L × 100

L L × 1

PULSE TRAIN INPUT -- IUlUlUll IIIIIllllll

SPEED I , 10N 10N _0/ .,
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(d) Zero-point return (homing) mode (positioning using gS)

When zero-point return mode is used, set parameter 18 b4 : 1.

Zero-point Return
(Homing)Method Operation Pattern

a-step deceleration
method using DECsignal
(decelerat ion LS) and (PARAMETERS0= 0)

P6 C_ pulse signal ZRN----]. _. I "

. FEED 4:ACCELERATIONRATE
SPEED (51) (PARAMETER SETTING)

"_ (FOWARD _ CREEPSPEED(53)

' a ('_ APPROACH SPEED (5

l

° i l I
[FINAL TRAVELING t

DISTANCE (M)

] l IDEC ] [

o PC _lLJ._[].__ fl [1

= } " I
/FIRST C ¢ PULSE AFTER L)' _,DEC SIGNAL CHANGES FROM H TO I

t Ii

POS1 I [(COIN)

2-step deceleration
method using STP signal

,_., (stop LS) (PARAMETER 50 = 0)

ZRN ] I

u AST

(FORWARD

RUN) ,
I APPROACHSPEED(521.

ff _]L CREEP SPEED (53)

._ / FINAL TRAVELING
o DISTANCE(M)

_= , [

POS1
(COIN) [ I
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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 b4 = O.

Parameter SettingName Unit
No. Range

50 Zero-point return (homing) O:FWD,1: REVdirection
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

travelingdistance ] 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 _I

AST U

DEC I

PC _ R

APPROACH SPEED [SPEED

0 ' [ -- t

Note 3: When STP signal is at H level in mode I and AST signal is activated, an

error occurs (ERR signal is output.)

ZRN [

AST U i!

STP I.

ERR (ERROR)

I SPEED /
(MOTOR DOES NOT OPERATE.) ,din

0 -_ t I
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(2) Speed selection ESP2ND, SP3RD_

• In automatic or manual operation mode, reference speed can be selected from (lst

D speed) to (4th speed) by combination of speed selection signals and speed reference
selection (Refer to Par. 8.2 "Parameter 18 b2, b3").

SpeedSelect Signal Parameter

SP2ND SP3RD No. Name Setting Range/Unit

H H 4 1st feed speed

L H 31 2nd feed speed 1 to 240000

H L 32 3rd feed speed (×1000 • reference
unit/min.)I

L ] L 33 4th feed speed
I

D
• In pulse operation mode, SP2ND and SP3RDare used to select input pulse multiplier.

(Refer to 6. 2. 3(1) (c) Note 4. )

(3) Alarm reset [RST3

• S!gnal to reset servo alarm status. This becomes effective with pulse width of 30ms

or more.

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

output signal ALM becomes H.

RST [ ]
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 bO = 1

bo = 0 CURsignal = H CURSignal = L
Name No.

(Current Limit Value) (Plus limit (Minus limit
value) value)

(Motor special
currentlimit (7) 0 0 0 ©
value)

Currentlimit 34 × 0 0 0
value

Pluslimit 35 × x 0 x
value

Minuslimit" 36 × x × 0
value

Notes:
1. Parameters with 0 are effective. When more than one parameter has O, 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/mill / III

MOTOR FWD RUN --- t

'i REV. i iRUN i iI i
TOR(UEREF. I i

% i i _ i i

CURRENTLIMIT ............................................
CURRENTLIMITvAu_ . F:_il
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(5) Line PG (external PG) switching FLPG3

i Servopack

LINE PG

(REF.) . (EXTERNAL PG)

(FB)
, " [ (SPEED}..=_._"..... 3CN) _, (ENCODER)MOTOR PG

LPG [ f__....... 4CN)

(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 (homing) cannot be performed. Entering
zero-point return mode causes an error.

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

(a) Rotating direction selection I-DRO,DR1]

By combining DROand DR1 signals, the rotating direction at the motor shaft

(viewed from the load side) in automatic operation mode is selected as shown
below:

p_na I DR0 H L H L

ter 14-b3N',_ 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)

0 0

Incremental (This setting _"_-' _"_-'
1 mode causesan . , 3 ',

error.) k
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6.2.3 Signal Operation and Functions (Cont'd)

(b) Station No. reference data [CDO to CDll]

Contact data input signal to specify the positioning station No.

By parameter (14 b4) setting, BCDor binary code is selected.

•Absolute mode: Move to data (CDO to COl1) station No. position. (Parameter 14 b4

= O)

• Incremental mode: Data (CDO to CD11) indicates station No. to move to. (Parameter

14 b4 = 1)

(Example)

When data (CDO to CDll) value is "3" with current station No.@, (DRO = L,

DR1 = H) is input after start command is turned on.

/ 1 xx

<Absolute mode> : Move to station No. ® position. ( ........ >) _2,,,f_-'_s_
x

<Incremental mode> : Move to station No. ® position. ( ,) i"

• Station No. reference data codes

Parameter DataCode CDO CDI CD2 CD3 CD4 CD5 CD6 CD7 CD8 CD9 CDIO CDII
14-b4

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 64 128 256 512 1024 2048

(c) Station No. read-out selection (PSO, PSI]

Current station No. value is read-out by current data (station No.) output signal

(P--Oto P4) PO to P--4have only 5 bits. Therefore, by selecting PSO and PS1, data

must be read-out successively.

Output signals _ to P--4")change the codes as shown in the table below by

combining PSO or PS1 H and L.

_Input Signal " PS---O H L H L

Output Signa_ _ H H L L
1 1 10 100

2 2 20 200
BCD setting
parameter P-2 4 4 40 400
14 b4 = 1

P-<J- 8 8 80 800

l_ 10 Oddparity Oddparity Oddparity

PO i 1 16 256

2 2 32 512
Binary parameter
14b4=0 P2 4 4 64 1024

8 8 128 2048

P4 16 Oddparity Odd parity Oddparity
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Notes:

1. In a case other than PS0 = PSI = H, P4 becomes parity bit.

) For example, in BCDsetting, when PS0"= L and PSI = 14, and (P'O to P-3) is 7, data
are output as P4 = H so-that the figure below becomes an odd number (3) completely
at low level with PO= L, P1 : L, P2 : L and P3 : 1t.

PS0 ___]

PSl ---[

P-'-O ---l "1"

P1 ____ ..... "2"

P2 i "4" LOW LEVEL NUMBER BECOMES--- AN ODD NUMBER (3).

PS ___ ,.'

p-'_ "_--[ j

2. Timing with _vhich current value data (station No. is read-out several times must

be as follows.

COIN I
I- ' lOms.(Max.)

STATION NO. DATA (UNST/_BLE)_ (STABLE)
(P0 _P4)

SELECT SIGNALS (P---SO, "P--_)

DATAREAD-IN __1

t 1 :>40ms, t 2 >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.)

o- ; !;ooco_.lVo

FLYWHEEL DIODE (MAKE SURE OF THE POLARXTY.I

• Applied voltage: V,, < 30V

• Applied current: I,, N 50mA
• Flywheel diode" Use diode having repetitive peak reverse voltage 5 times more than

the voltage.

6.3.2 Signal Operation and Functions
(1) Alarm [ALM]

• 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.

• Alarm signal timing

CONTROL
VOLTAG__[

ALM-.... -_ I
ALARM OCCURS

Max. Is

AT CONTROLPOWER)SUPPLY ON
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(2) Brake release signal [BK] '_

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

I Conduction or motor speed and brake release.
By setting parameter 19_b2 : 1, the brake release signal becomes effective. In

this case, interlocking constant set by parameter 43 or 44 becomes effective.

Timing with SERV0ON Signal Timing with Main Circuit Power Supply

ON

-_--4 TO 6ms MAIN CIRCUIT I OFFSERVO OFF POWER SUPPLY

SVON L SERVO ON J I 25 TO 35ms
c_

2TO4ms - -j 'BK SIGNAL _' --, B--KSIGNAL
:_ t [ NON-CURRENT

._ (CURRENTCONDUCTION ] !_tB =,,CONDUCTION
TO MOTOR} CURRENT ='" ' tB ., CURRENT CURRENT [NON-CURRENT CONDUCTION - -_ CONDUCTION - CONDUCTION

CONDUCTION TO MOTOR

tB: Brake time (set by parameter 43:8 to lOOms)

TIMINGATSERV0OFF,MAINCIRCUITPOWERSUPPLYOFFORALARMOCCURRENCE

SERVO OFF

• AT SERVO OFF SVON SERVO ON I"

• AT ALARM ALM
OCCURRENCE NORMAL ], ALARM

ON
t

• AT MAIN CIRCUI;F I OFF
•_ POWER SUPPLYOFF I

-,-* NON-CURRENT
o

MOTOR CURRENT CURRENT CONDUCTION

CONDUCTION APPLIED
Q i

If this time exceeds
BKsIGNAL -.[

200ms,I
' _ BK signal is turned

I off regardless oft
r/min I NB setting value.

I 'MOTOR SPEEDN I
I
!

N8 __ (DYNAMIC BRAKE)

0 = t

Whenmotor speed N is lower than NBBKsignal is output at the Sametime as motor
non-current condition.
NB: SPEEDat which BKsignal 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 EERR]

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 ERROutputTiming

Reference At station CommandsA to F ERR is released by correcting reference or
Error No. Reference at BCDsetting switching operation mode once.

Commands station (REF. ERROR) (CORRECT REF.)

0 at setting A _•
"station No. 0 AST ]-.J L..r

not provided" ERR I [
in absolute
refernce mode.

At DG-SW -Commandsposition
reference data exceeding

software over- SPEED
travel set value. I

Commandsdata /exceeding speed
limitvalue, o

Operation At station Operation mode ERRsignal is output ERRis not output at
Error, No. Reference improper setting in the conditions as baseblock.
etc. (refer to Par. 6. describedon the

2.3 (1).) left. Recoveryfrom
error immediately

At DG-SW Operation mode releases ERR. At baseblock, ERRis
Reference improper setting output only when:

• out of software
LPGsignal is overtravel range
turned on in pulse • external over-
operationmode. travel is detected

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

External over-
travel (P-OT, N-
OT)is applied.
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(4) Alarm code [ALO to AL3)

i .When an alarm occurs (ALMsignal = H) or an, error occurs (ERR signal = L), thecontents are output in 4-bit code.

For details of alarm or error contents and corresponding alarm code signals, refer

to (9) "Servopack status output signal"

• 0utput timing

APPROX.
10ms

0ms
I

ALM [ [

ERR' 1

ALARM CODE ALARM CODE

AL0 TO AL3 ) _, __

(ALARM CONTENTS) (ERROR CONTENTS)

(5) Operation mode display [AUT-LT, MAN-LT]

Output conditions of each signal are as follows:

CURRENTCONDUCTIONTO MOTOR __ __

AUTO OPERATION MODE I _ , _- AUT.LT
= MAN-LT

MANUAL OPERATION MODE

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

If Servopack built-in batters, (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 BATALMsignal is output. At this time, a 7-SEG LED blinks[_.

(7) Positioning complete, positioning near [COIN (NEAR)]
COIN NE("N-E-_)signal is output with the conditions according to positioning complete

(near) width set by parameter and operation mode.

Parameter (Refer to Par. 8.2.)
VULVUL O l_/ld 1

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)

(a) Output specifications in automatic operation mode
@ At mode switching and relation with AST signal

4 TO 6ms

OPERATION. MODE (OTHERMODD__ AUTO MODE _

AST [

COIN (NEAR) .......

(_) COINsignal becomes as shown belo{_ if and error occurs when ASTsignal is turned
on.

COl N

(ERROR OCCURING) (NORMAL)

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

(REF. DATAOUTPUT COMPLETED) _ COIN

( CURRENT TARGET _ t'ARAMETER_ _ ""--_ - (NEAR)POSITION-POSITION-SET VALUE }

AST [-..J

COIN .._.j )

MOTOR

r/rain ...... : REFERENCEDATA

--: MOTOROPERATION CURRENT TARGET

POSITION - POSITIONII-_

PARAMETER SET VALUE

0" _ t
REF. DATA OUTPUT COMPLETED

@ When AST signal is turned on during automatic operation
4 TO 6ms

OK IMMEDIATELY AFTER
COIN OUTPUT.

AST_ t 1 I

COIN-'-'] ] [--

/ /\ \ II
At

COIN IS NOT OUTPUT.

-- 118 -



@ C01N signal is not output in feed hold• status.

D AST _ _ ..

STOP ' _-_
!

COIN [ tI

MOTOR FEED HOLD

r/min 'l I
I I

I I
I I

_ t

• (TEMPORARY STOP) (REMAINING AMOUNT)

AsY _ L2
STOP [ [

1

COIN If t
I

0 t

(b) 0utput specifications in manual operation mode

In manual operation mode, COIN is output during Stop. When operation signal (MC_
MCCW)is turned off, COrNbecomes high.

MCCW(MCW_ I 1

COIN I I

MOTOR SPEED
r/rain

t/ , .

0 _. /..._._ ---t
SETTING WIDTH REACH

r

(8) Station No. Output (P0 to P4)

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

• Positioning station No. is indicated in BeD or binary code(5 bits).

(BCD/binary setting depends on parameter 14 b4.)

• By combining H and L levels of read-out input signal (PS0, PS1), 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 bO = 1, P-Oto P_ become zone signals.

-- 119--



6.3.2 Signal Operation and Functions (Cont'd)

(9) Servopackstatus output signals I

Servopack Status Status Output Signal

Alarm Code
7SEG.LED Contents ALM ERR

AL3 AL2 ALl ALO

Motor = Normal 0 1 1 1 1 I• 0

current ~
Conduction _ Mode Error 0 0 0 1 0 1

• _.
o Position Error 0 0 0 1 0 0

SpeedError 0 0 0 0 1 1

-. Base-blocking 0 1 1 1 1 1

P-SideOvertravel 0 0 1 1 0 1
P.

P-Side Software Overtravel 0 0 1 0 1 1

N-Sideovertravel 0 0 1 1 0 0

N-Side SoftwareOvertravel 0 0 1 0 1 0

d. Battery Voltage Low ....

u. AbsoError 1 1 0 1 1 1

I. Overcurrent 1 1 1 1 1 0
I

2. MCBTrip 1 1 1 1 0 1

3. RegenerativeError 1 1 1 1 0 0

g. Overvoltage 1 1 1 0 1 1

S. Overspeed 1 1 1 0 1 0

_. Main Circuit PowerSupplyError 1 1 1 0 0 1

< q. Overload 1 1 1 0 0 0

B. Position Error 1 1 0 1 1 1

R Heat Sink Overheat 1 1 0 1 0 1

E PG Disconnection 1 1 0 0 1 i

F. OpenPhase 1 1 0 0 0 0

H. Hardware Error 1 1 1 1 1 1

d. Overflow 1 1 1 1 0 0

L. Overrun 1 1 0 0 1 1

ft. Parameter Error 1 1 0 0 0 1

CPUError 1 1 1 -1 1 1

Notes: 91. At battery voltage low-level detection, LED indicator _-] blinks.
2. At CPUerror, LED indicator is uncertain.
3. Status output signal

O: Relay ON, 1: Relay OFF, -: Not defined
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D sER A,COMMU. CAT ON' J
7.1 SPECIFICATIONS

Items Specifications ,

Standard in complying with RS422

Communication method Asynchronous (ASYNC)

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

Start bit 1 bit

Data 7-bit ASCIIcode (JIS X 0201,former C6220)

Parity 1 bit even

Stop bit 1 bit

Start/stop XON/XOFFcontrol :

1-CHARACTER CONFIGURATION

DATATRAIN!!.,11111111

!

I _---_'"
0 0 1 0 1 0 1. 1 O1-_. STOP BIT

START BIT _ DATA _'- EVEN PARITY

7.2 CONTROL CONFIGURATION

1-axis Control Multi-axis Control

1 I I
MOTOR(_ MOTOR{_) (_

CuP TO 16 AXF_ AVAILABLE.)

Initial oBaud 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

ICOMMANDCHAR_i _ •Whenaxis is specified:
ACTERLINE AXISNO. ACTERLINE

Command •When all axes are specified:

I COMMAND CHAR-ACTERLINE I (-_-I

(Commandbecomes effective for all axes.)

• svoN_ •_svoN
• SPD12345_ • 2SVON

• MOV1234_ •1SPD123

ExampIe • ST _ • 2SPD456

• IMOVI23

•2MOV456_-_

•STr-_
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7.3.2 How tO Use Axis Address

- (1) How to set axis address and axis designation

Axis Address Setting Axis Designation Method
Control

Configuration lO-digit 1-digit Not de- Axis No. Ax_s No. Axis No. Axis No.
signated = m = Om = nO = ffm

One:axis - Not 0 Possible Not used Not used Not used Not used
control required

Multi-axis
control;2 to Not

9 axes group required M Possible Possible Not used Not used Not used
designation
notprovided "

Multi-axis
control;2to Pro-
9 axes group N M Possible hibited Possible Possible Possible
designation
provided

Multi=axis Pro-
control;lO N M Possible hibited" Possible Possible Possible
to 16 axes

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

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

Axis Designation Axis with Effec- Use of Commandto. Response for C_mmandtive Command Require Response (ERR[Ei3_S3,OK)

Notprovided Possible Provided

* Response OKto commandis given only when parameter 72 b4=l is set.

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

' Axsis Designation Axis with Effec- Use of Commandto Response for Command
tire Command Require Response (ERR!53E_3,OK*)

Not provided All axes Not possible Not Provided

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

* Response OKto commandis given only when parameter 72 b4=l is set.
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(c) Multi-axis (2 to 9 axes) control with group designation and multi-axis control for l

10 axes or more (up to 16 axes)

Axis Designation Axis with Effec- Use of Commandto Response for Command
tive Command Require Response (ERR [:3[:3, OK*)

Not provided All axes Not possible Not provided

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

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

Axis No. = nm Axeswith N = n Possible provided
and M = m (group)

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

(3) Precautions on multi-axis control

If no axis is designated on serial command, a command is effective for all axes.

Do not forget to designate axis number when one axis operation is required.

(Pay attention especially to IRES I or command.)

7.4 TRANSMISSION DATA (SERVOPACK HOST CONTROLLER)

(1) Data

[DATA CHARACTERLINE ] _

(2) Example

• ALMa.. RUN [?/] Monitor data

•PUN =+I 2 3 4 5 6 7 8 [_]

[-_ _ ......Automatic transmissiondataCOIN

(One-axis control only)
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7.5 SERIAL COMMUNICATION AND TYPICAL SERVOPACK

} RESPONSE s wt_ '

(COMMAND.)...... _ .................................... i..............................................................
• ST U_W .

DATA)I C 0 ! N[_][-_]

(AUTO TRANSMIS.S.!O.N.. ........................................................................... _ ! _ _! _COIN _ U _ U _' "....

STARTUP l

LAG TIME

[15_+5]ms --_ [15_+5]msSPEED

/ \

x\

j-
D 0 ,_t

7.6 SERIAL COMMUNICATION CONTROL CODE

Control Code Contents

D DC3(Ctrl-S, 13H) Stops transmission. (X-OFF)
nCl(Ctrl-O, llH) Restart transmission.(X-ON)

'ETX(Ctrl-C, 03H) Monitor data transmission from Servopack is canceled.
(For restart, send monitor command to Servopack again.)

ENQ(CtrI-E, 05H) Switches echo-back "provided/not provided" from Servopack for command.
(At initialization, echo-back is set to "not provided.")

[ Example ]

D _ (INITIAL)
(!) (COMMAND) MON1
(_) (MONITORDATA) PUN= +123
® Ctrl-E
@ (COMMAND) MON3

(ECHOBACK) MON3
® (MONITORDATA) NFE= 0
0 Ctrl-E
® (COMMAND) MON4
® (MONITORDATA) NREF = 0

Note: Echo-back functions only for one-axis control.
Echo-back is not provided for multi-axis control.

D
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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 PositioningCompletion COIN

AtPositioningNear NEAR

At Alarm Occurrence ALMn_:_ nnnnn
t t

Alarm Alarm
code abbreviation

AtParityError ERRPE

At CommandError (Undefined commandis sent.) ERRSN
Command
Error No. (p. pp) Error (ALMp,MONp,P_pp, etc.) ERRPN

Data (n...... n ) Error (Exceeding specified ERROV
digits)

• In multi-axis control, ERR SN(PN, OV) data are automatically sent only when axis

designation command (1MON1, 2MON1, etc.) error occurs. (Automatic transmission

is not performed.)
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• Communication Error Cause

× : No error occurs © : Only ERROVoccurs at excessive number of digits.

D Command ERRPN ERROV ERRSN

SVON × × RSTON, OL status

SVOFF x x

ARES × ×

o ZEROSET(±) nnnnnnnn × 0

-RES x x

POS(±) nnnnnnnn × Software overtravel *
exceeded

POSI (±) nnnnnnnn × Software overtravel *
exceeded

JOG(±) nnnnnn x speed limit exceeded *

MOV(±) nnnnnnnn × O

D MOVI(±) nnnnnnnn x O
SPD nnnnnn × speed limit exceeded

"g ST x x *

o_ JOGP × speed limit exceeded *

JOGN x speed limit exceeded *
O.

ZRN x speed"l_imitexceeded *
I

D PCON × xPCOFF x x

SKIP × x

HOLD x x

PON x x Motornotundercurrent
conduction

POFF x × Not in pulsemode

D SET (±) nnnnnnnn × OPRM x x

PRMpp Otherthan x
0to99

PRMpp=(±) nnnnnnnn Other than Exceeding number of
_- 0 to 99 bytes determinedper

parameter No.

MU=n x Otherthan 1 or 2

MONp Other than x
1 to 6

INp Otherthan x
= lt08.

OUTp Otherthan x
1 to 3

ALM(p) Otherthan x
0 to 9

* Refer to the next page.
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Cause of ERRSN marked with *

_au Motor is Currently Command OT condition STOPsignal Speed limitse not under moving exceeds in the is turned is exceeded. I

Move_ current software commanded OFF (STOP is
Command_ conduction overtravel direction OFF.)

Pos 0 O x 0 •x 0

POSI 0 0 × 0 x 0

JOG 0 0 0 0 × ×

ST 0 0 0 0 0 0

JOGP 0 0 0 0 × x

JOGN 0 O 0 O x x

ZRN* 0 O 0 O 0 x

O: An error occurs.

x : An error does not occur, q

• ERRSN is displayed when ZRNis commandedand STP signal is OFF:in the zero-point return

(homing) mode H (PRM49-1).
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7.8 SERIAL COMMAND

7.8.1 Serial Command List

Command Contents ,

SVON Performs current conduction to motor.

SVOFF Stops current conduction to motor.
,g
-- ARES Resets alarm.

ZEROSET(±) nnnnnnnn Re-writes machine zero-point so that current
_: position will be (±) nnnnnnnn.o_

RES Performs the same operation as control power
supply OFF/ON.

POS (±) nnnnnnnn Performs po,sitioning at linear accel/decel
speed in <_) nnnnnnnn. (Absolute value)

POSI (±) nnnnnnnn Performs _o,s_tioning at linear accel/decel
speed in (_) nnnnnnnn. (Incremental value)

JOG(±) nnnnnn Performs constant speed operation at (±)
nnnnnnnn speed.

MOV(±) nnnnnnnn Sets position reference. (Absolute value)

MOVI(±) nnnnnnnn Sets position reference. (Incremental value)

SPD nnnnnn Sets speed reference.

ST Starts automatic operation.
JOGP. Starts manual operation: plus direction

._ JOGN Starts manual operation: minus direction

ZRN Starts zero-point return (homing).

PCON Performs P(proportional) operation in speed
loop.

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 (±) nnnnnnnn.

PRM Sends all pavometers. (Unused parameters
are not sent.)

PRMpp Sends parameters with pp (parameter number).
PRMpp=(±) nnnnnnnn Re-writes parameters with pp (parameter

number) to (±) nnnnnnnn.

MU=n Selects monitor signal.
n=l:torque reference, n=2: speed reference

MONp Sends monitor data.

INp Sendsinput signal status.

OUTp Sendsoutput 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 commandtable positions/speeds/
boundary positions.

_ PTpp/VTpp/BTpp Sends position/speed/boundary position
_ numberpp.
o_.-,co

PTpp=(+)nnnnnnnn Re-writes position/speed/boundary position
VTpp=(+)nnnnnnnn number pp.
BTpp=(÷)nnnnnnnn
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7.8.2 Command Functions

(1) Parameter operation commands

Monitoror re-write parametercontents, q
(Since parameters are stored in E_PROM, the contents are not erased even if the

control power supply is turned off.)

For details, refer to. Par. 8.1 "PARAMETERLIST".

Command Function/Contents

PP_ All parametersare sent from Servopackby this co.and. (For parameter
21 and beyond, unused parameters are not sent.) Used for parameter
contents check.
(Example) --

PP,M1 =× × ...... ×
COMMAND PRM2 =× × ...... ×

......................... (Sent from Servopack.)
PRM49=x x ...... x
.............. _.... ..... ° ° •
....... . ......... , ......

PRffpp Contentsof parameterswith pp are sent from Servopack. Usedfor
(pp: parameter number) specified parameter contents check.

(Example)
COMMAND_ _ PRM30 =x x ...... x

(Sent from Servopack.)

PRMpp= ± n.'-n Re-writes parameter with parameter No. pp to (+n ...... n). Youcan q
omit the +.

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

8 digits _ after this command.

pp: parameter ]
number,

n: 0 to 9 Unless _ co[mand is executed, the parameter contents will not be
re-written.

(Example) -- ,m

• t PRmO: 123l q

• I PRM12= 4561COMMAND
• I PRM20: 789 I

For off-line parameters, execute
• _ _ _ commandwithout fail.

(COnt'd)

I
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(Cont'd)

D Command Function/Contents
TRMpp: ± n...n For applications where the online parameter (refer to the note below)

is re-written frequently during operation, use this commandinstead
within 8

of [PRMpp : ± n...... n ]digits
pp Parameter No. Functions are the same. (Number of write-in times is limited on

(n 0 to 9 ) Ee PROMphysical characteristic).
Contents set by this commandare returned to the contents set by
[PRMpp = ± n.... -.n [command at the beginfiing by turning on/off the

control power supply or executing [-_ command.

Note: Examples Of Parameter Contents Renewal Command

OnlineParameter" OfflineParameter"2
• * 1 Online parameter: Parameter is renewed

D only by parameter
PRM1= 50 PRM17= 11111 write-in command.
PRM2= i00 PRM18: 10100 *2 0ffline parameter: Parameter is renewed

PRM5= 30 PRM19= 11111 after [-_ command
RES is sent after command.

(2) Basic operation commafid

D 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.
I ZEROSET± n...n I commandcannot 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 [± n...... n 3 is a position with reference of machine zero point
8 digits (homeposition). (Unit: reference unit)

(+ can be omitted.) • [ZEROSET ± n...... n ]

By execution of the above commands, current position is set to
(± n..-n 3 .

Note: Current position is a value indicated by monitor data
<PUN: ±x× ...... x> (refer to (4) "Monitor Command").

SV0N Servopack main circuit power drive circuit operates by _ command
SVOFF and the motor becomes in current conduction.

The current conduction to motor is released by _ commandl
(These two commandsperform the same operation as SERV0ONsignal SVON.

NON CURRENT,

MOTOR STATUS CONDUCTION J CURRENT CONDUCTION 1 NONcoNDUCTIoNCURRENT
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7.8.2 Command Functions (Cont'd)
(3) Move command

Command Function/Contents

SPD n...n Setting command for speed reference. (nn ......... n) unit is
[×1000 reference unit/mini . Speed reference value is the set

value of parameter 4 when the power supply is turned ONor
command is executed.

Max.6-digit ] Examplet

Reference unit = 0.01mm: When15m/min;
15000mm /min = 1500000 reference units/min.

0.01mm
- 1500 [×1000 reference units/mini

.. I sPD 15oo I

MOV± n...n Setting command for position reference. ( +n ......... n) unit is
[reference unit] .

Max. 8-digit
( + n...... n) :Motor FWDrun, (- n...... n ) :Motor REVrun

(+ can be omitted) Position reference value becomes0 when the power supply is turned
ON and [--Rffg-] command is executed.
Operation differs depending on parameter 14 b3 [position reference
mode] setting.

Parameter Position Reference Mode
No. Set Value

14 b3 0 Absolute value1 Incremental value

Absolute Mode Incremental Mode

(Data are in absolute value.) (Data are in incremental value.)

SPEED SPEED SPDx
• SPDx (INEFF °

• MOVy ECTIVE) * MOVz ° MOVy

• ST -ST ,ST -ST "ST °ST

I ' I I
I I I : I [
I I I I I
I I I I I
I I I I I

I

i
i I
f, :
f I

' ) Zj';: [ I I !b b+y b+2y b+3y
a y POSITION POSITION

COORDINATE COORDINATE

(Cont'd)
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(Cont'd)

Command Function/Contents
MOVI± n ......... n Position reference setting command which is effective when position

• " reference mode is absolute mode (14 b3 : 0), Bata are in incremental
Max. 8-digit value.

+ can be omitted) .SPDx _FFFL'TI_)*MOVIy .MOVlz
SP_D * MOVIy * ST * ST • ST

-ST

' I I
I !

I
!
I

! Bt

' 1 1: iI ,
• _ ; , _ _smoN

C C+y C+2y C+2y+z C_RDINATE

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

ST Commandto start automatic operation after speed or position data
setting command. ST command is disregarded during positioning.

(Example)

O[--_SPD n.'.n ] ...... Speed data setting

± n..-n I ...... Position data setting...... Automatic operation start

IL Q I MOV± n',n } --] Operates at speed which was

II _l set before.

® _ --] In this case, returns to zero point (home
_ position) at speed set in parameter 4,

Notes:
1. When _ commandis 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 ISTI command is sent without axis designation after

D command is sent to all axes or the control power supply is turned OFFand then ON, all axes will operate as described in (Example) ®.
2. If STOPsignal input (2CN-15) remains open, _ (command error)

occurs even if _ co,and is sent at move command execution.
When STOP signal is not used, set parameter 19 bl =

JOGP Manual jog operation Start command. The speed is set by command
JOGN _ : _ : Motor FWDrun, _ : Motor REVrun.

["SffF_command is used for stop.

SPEED • SPDx •SKIP • SPDy •SKIP|

•JOGP _ °JOGN
!

X ....... |

0 / _--t

y ........................... _-_ /

(Cent' d)
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(3) Move command (Cont' d)

Command Function/Contents

SKIP Commandto stop operation after deceleration set by a parameter.

(Example1)

• SPD_ -MOVl_
• JOGP "SKIP • ST • SKIP

SPEED _ _ (Feed hold functionl
I I / tnot provided

"1tt--
I i I

--,,-%
%

I I
%

%
0 _ -"_t

(Example2)

When_ commandis input during positioning by [MOV_command
in absolute mode, the remaining positioning is executed only by
[-_ command after stopping.

• SPDx. - SKIP - ST

• MOVy
SPEED • ST I

[ / i
• --'| I

' I'1

0 _ -t

I IN =a b / I POSITION
Y

(Cont' d)
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(Cont'd)

Command Function/Contents

ZRN Commandto start zero-point return (homing) operation as shown below:

Zero-point Return Method Operation Pattern

Mode I 3-step deceleration method
(Parameter using DECsignal (decel
49 = 0) LS),C¢ pulse signal (in '(PAILA-METER50=0)

Servopack) _ ,
_r: AOCELSPEJSD

FEEDING (PARAMETERSETTING)

SPEED(51) CREEPI, (F _ APPROACH SPEED(53)
W_UN ) SPEED (52) l

L - t

i ] F,N,DISTANCE (54)

PC ._a.__. . .
!

FIRSTC PULSE AFTER DEC _ I
SIGNALCI-L_.NGESFROM H "IX)L/ [

J I
POS1 r I

(COIN)

Mode 11 2-step deceleration method
(Parameter using STP signal (decel
49 = 1) LS) •(PARAMETER50= 0)

APPROACH

(FWD RUN) ; SPEED (52) CREEP

I L FIN&L TRAVEL
i DISTANCE (S4)

STp I-I, [

pos_ ; l(COIN)--

Note 1: Relatedparameters

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

Parameter
Name UnitNo.

50 Zero-point return 0: FWDdirection
direction 1: REVdirection

51 Zero-point return 0 to 240000
feeding speed

52 ZeroTpoint return 0 to 240000 Xl000 reference
approach speed unit/min

53 Zero-point return 0 to 240000
creep speed

54 Zero-point return PWD:0to +99999999 Reference

final • traveling REV:0 to -99999999 Unit
distance

(Cont'd)
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(3) Move command (Cont' d)

Command Funct ion/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

O
!

FEED HOLD

(2) When_ commandis sent during manual operation (_,

_, I JOG+-n...... n I command)or during operation by _,

[-_ command,the same operation is performed as _ cor_and.

POS (±) n-.-n Commandto perform positioning by linear accel/decel. Data (±)
n...... n moves to position [ (±) n...... n ] in absolute value for

Max. 8-digit POS; moves by distance [ (+) n...... n 3 in incremental value for POS1.
[Speed is a set value of parameter (4). ]

POSI (±) n.-.n
• (Example) SPEED * POSIO00 * POSIS00

Max.8-digit [ ! !.

i INCREMENTAL
! I VALUE
, ABSOLUTE !
I VALUE l (500)

t \V\I l
I

0 _ t

: I i _ POSITION1

I00 I000 1500

JOG (-+) n...n Commandto perform manual jog operation at speed
[ (-+) n.......n ]

Max. 6-digit
SPEED• "J_" .SKIP

t t
J

V 1
i

o \
(Cont'd)
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(Cont'd)

Command Function/Contents
PON Commandto turn on/off pulse operation mode (positioning operation
POFF by external pulse train command).

enters pulse operation modeand _releases it.

• PON PULSE OPERATION MODE •POFF

I t
PULSE,TRAIN 11IIIIII IIIIIIIII
INPUT (4CN) i

• [
I

SPEED i
I

I
I

0

PCON Commandto change Servopack speed loop control modefrom PI

D PCOFF (proportion - integer) operation to P (proportion) operation.enters P operation and _ returns to PI operation.

SET (---) n.-n Commandto re-write the current position to [(+) n...... n ] .
After execution of this command,a new coordinate becomeseffective.

Max. 8-digit
(Example)

, 0 100

COORDINATEDETERMINEDBY [ [ POSITION

D [[_ EXECUTED ] [']

COMMAND WHEN

[ CURRENTPOSIIION IS l°°J_k _

COORDINATEAFTER [ [ [ POSITION

COMMANDEXECUTION - 100 0 100

(CURRENT POSITION BECOMES 0.)

Note:

Coordinate which has been changed by _ command is

returned to the former by _ commandor turning on/off

the control power supply.

(Cont' d)
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(3) Move command (Cont' d)

Command Function/Contents

PT All position tables are sent from the Servopack by this command.
(Example)

PTOl=±n...n
Command I PT02= in... n

..---).

[
(Sent from Servopack)

PTpp Position No. pp reference position is sent from the Servopack.
(pp: Position No. (Example)

pp=l to 64) Command_ ----*PT25 = +00050000

(Sent from Servopack)

PTpp -- ±n... n A.command to change position No. pp reference position to (±n... n).
(Max. 8 digits) + can be omitted.

Becomes effective by execution of _ commandor ON/OFFof control

pp : Position No. I power supply.
-+n.. : Reference (Example) • [PT25--50050 I

position Command
pp= 1 to 64 •

• Reference position (-+nn...n) unit is [reference unit] .
Note: Data cannot be changed frequently because of characteristics of

E2PROM.

VT All speed tables are sent from Servopack by this command.
(Example)

VTO1--n... n

Command _ [ VTO2=n... n

[  iii
(Sent from Servopack)

VTpp Speed No. pp reference speed is sent from the Servopack.
(pp: SpeedNo. (Example)

pp=l to 64) Command_ _ VT25= 001200

(Sent from Servopack)

VTpp = n...n A command to change speed No. pp reference speed to (n...n).

(Max. 6 digits) Becomes effective by execution of _ commandor ON/OFFof control

pp : Speed No. 1 power supply.
n.. : Reference (Example)

speed • [VT25--1250]

pp = 1 to 64 Command. [--_S-_

•Referencespeed (n...n) unit is [×1000 reference unit/minute] .

[ Example t

When reference unit = O.Olmmand at 15m/min;

15000mm/min. _-_1500000 reference unit/min.O. Olmm
= 1500 [×1000 reference unit/min.]

Therefore, I VT25 = 1500 I is obtained.

Note: Data cannot be changed frequently because of characteristics of
E2PROM.
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(Cont'd)

Command Function/Contents
BT. All boundary tables for zone signals are sent from the Servopack

by this command.

(Example) Command f BTO1--+n... n

.... l BTO2--+n'"n

(Sent from Servopack)

BTpp •Boundary No. pp boundary position is sent from the Servopack.
(pp: Boundary No. (Example)
pp=l to 31) Command _ _ BT25 -- +00050000

(Sent from Servopack)

BTpp = -n ....n. A commandto changeboundaryNo. pp boundarypositionto (+n...n).
(Max. 8 digits) ÷ can be omitted.

) |[±n"fPP:Boundary No.]:Boundaryposition Becomes effective by execution of [R_ commandor ON/OFFofcontrOlpower(Example)SUpply.
_pp = I to 31 - * [BT25--50050 [

Command.

• Boundary position unit is [reference unit] .
,o For boundary position, write in the data so as to be

BTOI£BTO2_BT03£.. _BT31

Example

: WhenonlyBTOIto BTIO used,set follows:
are as

|BTn=+99999999|
[BT31= + 99999999 ]

Note: Data cannot be changed frequently because of characteristics of
E2PROM.

)
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(4) Monitor commands

By executing monitor commands, monitor data are sent continuously and repeatedly

from the Servopack* (excluding ALMand ALMp commands). Data are indicated by

CHARACTERSTRING [_]without _. By sending some characters to the
Servopack, monitor data transmission is stopped after sending [_-_.

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

(a) MONcommands

Data Sent from Servopack (Unit)
Comraand Others

Name Display

(Reference unit)
MON1 Current Position PUN = + 8 digits

p

MON2 Position following PER = +- i m-n i x4 multiplier of
error _ 8 digits encoder pulse

MON3 Current speed NFB = ± I m-n i ( r/min)
(motor speed) _ 5 digits

MON4 Reference speed NREF= +-- i m-n i (×1000) reference
6 digits unit/min

MON5 Torque reference TREF= ± innn I (°/do)
3 digits

MON6 Servopack status STS .= n n n

/T\
(PRDY) (SLIM) (TLIM)

Status n Value

PRDY Main circuit Normal 1
DC power supply

Low 0

SLIM Speed limit Speed limiting (active) 1
function

Inactive 0

TLIM Current limit Current limiting(active) 1
function

Inactive 0
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(b) Input signal status

Data Sent from Servopack
Command Remarks

Contents Display

IN1 Connector 2CN input INp = n7 n6 n5 n4 n3 n= n, no Refer to the Note
described below:

IN2 Connector 5CN input - (p corresponds to command
number.)

IN3 no to n_ is " 0 " or " 1 "

IN4

IN5

IN6 Input pulse signal

IN7 DG-SW Position reference DS1 = ±nnnnnnnn Data are in
setting decimal.

1N8 Speedreference DS2 = ±nnnnnnnn

Note: I INp =m, n6 ns n4 n3 n2 n, no l

Monitor data indicate'input signal status.
• Contact <closed: O, open: 1>
• Pulse <H level: 1, L level: O>

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

,,_ nv n_.... n5 n4 pa nz n, no
1 15 16 17 18 8 9 10

IN1 2CN PIN NO.
STP STOP AST DEC PCON SVON N-OT P-OT
15 14 13 12 11 10 9 8IN2
RST DR1 "_0 _ _ _ g_
29 28 27 26 25 24 17 16

IN3
5CN PIN NO. 44 43 42 41 40 32 31 30

IN4

IN5 49 48 47 46 45

PG PULSE REF.PULSE

IN6 INPUTPULSE PA[ PB I PC CA l CB
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(4) Monitor commands (Cont' d)

(c) Output signal status

Data Sent from Servopack Remarks
Command Contents Display

OUT1 Connector 2CNoutput OUT1= n, no Refer to the Note
OUT2 Connector 5CNoutput OUT2= nr no ns n4 n3 n_ n, no below:
OUT3 OUT3= n7 no ns n4 na nz n, no

Note: [OUTp = n_ no ns n, n3 n2 n, no]

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 n_ no n, no n2 n, no
12 11

OUTI 2CNPIN NO. BK ALM

21 20 19 7 6 5 4 3
OUT2 _ _ A_ _ POS2 POS1 MAN-LTAUT-LT

5CN PIN NO. 39 38 37 36 35 34 23 22
OUT3 DS04 DS03 DS02 DSO1 DSO0 AL3
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(d) ALM (ALMp) command

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

Data Sent from Servopack
Command

-, ServopackStatus Data Di'splay

ALM Operation Motor non-current conduction ALl,j-. BB_tL.J
Status (baseblock status) i

Motor current conduction ALl,Lj, ,:. ___,___,._

Feedholding ALMuL_.2.HOLDt_.j

Motor running ALMt._.jt__2.RUNL_JL_j

Positioning completed AL$__.Lj. COIN_

) Positioning near ALM_.. NEAR,,

At alarm occurrence ALMn. nnnnn

l'Alarm abbreviation

Alarm Code

(For alarm code and abbreviation
refer to (e) "Status and automatic
transmission data")

AL_Ip Alarm which occurred p times before ALMp= n. nnnnn(p=1to9) _ [

/ Alarm abbreviation

Alarm code

Servopack stores up to nine alarms which have occurred. By commandsALM1to
ALM9, the past alarm contents can be given. For example, ALM3is a command
to give the contents of the alarm which occurred three times before.

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

TIME

,19 8 7 6 5 4 3 z 1 i[_- _, ,
I

STORED ALARMS

(X: ALARM OCCURRENCE)
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(4) Monitor commands(Cont'd)
(e) Servopack Status and automatic transmission data

Servopack Status Automatic Transmission Data Note

7SEG.LED Contents Alarm Error

Motor _ Normal
Current
Conduc- Command ERR SN
tion

No.Error -- ERRPN

= Data Error -- ERROV 1

- Baseblocking

P-Side Overtravel ALMP. P-OT
P.

P-Side Software Overtravel ALMP. P-LS 1

N-Side Overtravel ALMN. N-OT

N-Side Software Overtravel ALMN. N-LS 1

d. Battery Voltage Low ALMD. BAT -- 2

nu. Abso Error ALMO. ABS

_. Overcurrent ALM1. OC. --

2. MCBtrip ALM2. MCB --

3. Regenerative Error ALM3. RG

_. Overvoltage ALM4. OV --

S. Overspeed ALM5. OS

S. Main Circuit Power Supply Error ALM6. UV

q. Overload ALM7. OL

E B. Position Error ALM8. POS

R. Heat Sink Overheat ALMA. OH

r PG Disconnection ALMC. PG

F. Open Phase ALMF. O-PH

H. Hardware Error ALMH. HARD

d. Overflow ALMJ. OF

L. Overrun ALML. R_

ft. Parameter Error ALMY. 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 (ERRor) occurs.
Whenthe current position is out of Per N side software overtravel range, (ALMP.P-LS or
ALMN.N-LS) occurs.

2. Battery voltage low-level detection LED indicator [_ blinks.
3. pp indicates a parameter number. (00 means Position / Speed / Boundary table error.)

For answer to ALMpcommand, ?? is not output.
Answer data are "ALM Y. PRM'.

4. In case of CPUerror, LED indication is uncertain.
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PARAMETERS

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 CACff-HR_ZEZB8, data can be set in Servopack setting and displaying
section. Refer to Par. 9.1.3)

8.1 GENERAL PROCEDURE FOR DEFINING PARAMETERS

Start ]
i

D 'Detemine the motor and enco_er
type and encoder resolution,

PRM7, PRM8and P_9.

Page 160

2

Determine the gear ratio in '
PRM12and P_13.

D Page162 ,

3

Determine the desired
programming resolution

Reference Units e.g. 0.00[").

Calculate and set the value for Revise the prograning
PRMll. _ resolution (Reference Units) to a

Page161 suitable value.

• No

7 8

• Determiffe speeds, PRM4; Determine and set other

optionally P_31, PRM32, _ parameters, necessary for your
PRM33, PRM46, PPd_48. application.

PRM51, PRM52and PRM53. Pages 150 through 181
Page 158
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8.1 GENERAL PROCEDURE FOR DEFINING PARAMETERS (Cont'd)

The flow chart on the previous page shows the steps necessary to determine parameters

for HR-Servo applications.

• Step 1

Determine the motor type and motor-parameter number (PRM7) from the table on page 160.

if the motor is equipped with an incremental encoder set parameter PRM9 to 1. Set

this parameter to O, in case of a motor with absolute encoder. Parameter PRM8 holds

the encoder resolution. The standard absolute encoder has 8,192 lines per revolution,

providing 32,768 (8, 192 ×4) pulses per motor revolution (PRM8 : 32,768).

• Step 2

Parameters PRM12 and PRM13 define the gear ratio as a ratio of 2 integer numbers. Set

parameter PRM12to the motor speed, and set parameter PRM13to the gearbox-output

speed.

• Step 3

Determine the desired programming resolution, also referred to as Reference Unit.

Typical values are 0.001", O. O01mm, 0.01 degrees. This is minimum position increment

that can be programmed and is different from the encoder resolution. The programming

resolution is determined by parameters, the encoder resolution is determined by the

number of encoder pulses and the machine configuration (gear ratio, screw pitch, etc.)

• Step 4

Determine the amount of linear or rotary motion for one revolution of the gearbox-

output shaft (one motor revolution, in case of direct drive); also referred to as Feed

Constant (FC) in this document. The illustration below shows three common application

examples.

FC FC FC

I , r I
I L._J ) i

Ball.screw eltDrive
Rotary Table

FC=Leadof Screw FC=OneRotation FC==D
(360 Degrees, 1 Rev.., etc)

There are no restrictions for choosing the units of FC (inches, mm, degrees, furlongs,

or anything else). Divide the value of FC by the programming resolution determined

in step 3. Omit any remaining digits after the decimal point. The result is the

value for parameter PRMll.

PRMll = FC/Reference Unit.

- 146 --



• 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 may be quickly checked, evaluating the formula below.

PRM8 x PRM12
0.01_ _ 100

PRMll × PRM13

If the calculated value is smaller than one, the programming resolution is smaller

than the encoder resolution. This means that the positioning accuracx' is notas good

asthe programming resolution (less than one encoder pulse per Reference Unit).

• Step 6
If the result of the calculation in step 5 is outside the limits,-revise the selected

D programming resolution (Reference Unit) and back to 4.
go step

• Step 7

Determine the feed speed expressed in terms of Reference Units per minute. Set

parameter PRM4 to the speed in Reference Units per minute divided by 1,000.

PRM4= Speed [.Reference Unit per minute ] /1,000

l'he other parameters related to speed, PRM31,PRM32,PRM33,PRM46,PRM48,PRM51,PRM52

D and PRM53 are optional. They have to set onlY, if the associated optional functionsare enabled. The procedure for setting the optional, speed related parameters is the

same as the procedure for parameter PRM4.

• Step 8

Set all other parameters required for your application. Refer to pages 150 through

181 for details.

D Example:

7.5" -
Belt Drive

Speed 1,750 ipm

Gear Ratio=20.3 :

Motor part number: USAGED-13A22K(incremental encoder, 8, 19E lines per rev.)
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8.1 GENERAL PROCEDURE FOR DEFINING PARAMETERS (Cont'd)

• Step l

Motor and encoder parameters

A. Motor type: PRM7= 54

B. Encoder type: PRM9--1

C. Eneoder pulses per revolution: PRM8 : 32,768

• 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 = z×D = 3.14159×7.5 inches = 23.562 inches

B. PRMll = FC/Reference Unit : 23.562/0.01 = 2356

• Step 5

Programming resolution (Reference Unit) within limits?

A. PRMg×PRM12/(PRMll×PRM13) = 32, 768×203/(2356× 10) = 282

B. This value is outside the limits

C. Next step is step 6

0. 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

(FC)
A. FC = _×D = 3. 14159×7.5 inches = 23. 562 inches

B. PRMll = Fe/Reference Unit = 23.562/0.001 = 23,562

• Step 5

Programming resolution (Reference Unit) within limits?

A. PRM8xPRM12/(PRMll×PRM13) = 32,768×203/(23, 562× 10) : 28

B. This value is within the limits

C. Next step is step 7

-- 148---



• Step 7

Feed speed parameter value

A. 1,750ipm : 1,750,000 Reference Units per minute (programming resolution = 0.001")
B. PRM4: Speed CReference Unit per minute] /1000 : 1,750,000/1,000 : 1,750

• Step 8

Other parameters, pages 150 through 181

• Results

PRM4 :1,750

PRM7 =54

PRM8 :32,768

PRM9 =1
PRM11. =23,562

D PRM12 .=203
PRM13 =10

8.2 PARAMETER LIST

D Changing process: ON (on-line parameters), OFF (off-line parameters: effective with

command <RES> or by turning the power off and then on once.)

0: 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

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

Unit Change Preset Position Reference Method

No_ Name Range <--*Related ON OFF at the
Parameter No.> Factory Station DG-SW Serial Command• No. command table

1 Positionloopgain:Kp 0 to 200 S-' © 30 • • • •

2 Speedloopgain: Kv 1 to 200 © 15 • • • •

3 Integral time constant : 1 to 255 ×2(ms) © 10 • • • •
Ti

4 1st feeding speed 1 to 240000 (× lO00) • © 60 • • • •
reference
unit/miu

5 Linear accel/ decel time 8 to 60000 ms © 100 • • • •
l

6 Positioningcomplete 1 to 250 Referenceunit © 1 • • • •
rauge

7 Motor selection 0 to 79 0 (Note) • • • •

8 Encoder pulse 4096 to 32768 Pulse (x4) 0 32768 • • • •

9 Encoder selection O: absolute © O • • • •
1: incremental

0 32768 • • • •10 Absolute encoder allow- 0 to 99999999 Pulse
able error amount

i1 Reference unit/machine 1 to 1500000 Reference unit C) 32768 • • • •
one rotation

12 Gear ratio setting 1 to lO00OO00 Rotation © 1 • • • •
_motorside speed)

13 Gear ratio setting 1 to 10000000 Rotation C) 1 • • • •
(machinesidespeed) I

14 Modesetting O to 11111 Bit (5-bit) 00000

bO: Motor rotating O: FWDrun 0 • • • •
direction . 1: REVrun

(REVrun connection)

bl: Finite positioning/ O: Finite posi- 0 • • • •
infinite positioning tioning
mode setting 1: Infinite posi-

tioning
0

b2: Linear/rotation type O: Linear type 0 • • • 0
mode setting 1: Rotation type

b3: Position reference O: Absolute 0 • • • •
mode 1: Incremental

b4iPositiondatacode O:Binary 0 • • •
1: BCD

15 Position reference O: Station No. <_16.20/b2>
method (contact)

O 2 • • • •
1: DG-SW <--,20/hi>

2: Serial command

Commandtable [4:

(Cont' d)
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(Cont' d)

Unit Change [Preset Position Reference Method

No. Name Range <_Related ON OFF ] at the Station I)G-SW Serial Commanc
ParameterNo.> Factory No. command table

16 Station No. 1 to 4096 <_20/b2> 0 1 •

17 Function selection 1 0 to 11111 Bit (5-bit) 00000

bO: Current limit 1: Set ' <--*34 to 36> 0 • •

bl: Feed forward 1: Provided <_37> 0 • •

b2: 2-step accel/decel i: 2-step <-,38,39> 0 0 • • • •
(0: 1-step)

............ ,
<-.68to

18 Function selection 2 0 to 11111 Bit (5-bit) 00000

bO: Software overtravel 1: Set <---)40,41> 0 • •
(Posit ion reference
fault detection)

bl:Backlashcompensa- I:Provided <--*42> 0 • • • •
1. tion

set <-<1> o o

__ : <---)49to 54> :_

19 Function selection 3 0 to 11111111 Bit (8-bit) 000000

bO: OTsignal 1: Mask <--,-19/b6> 0 • • • •

bl:STOPsignal 1: Mask <---,-72/b1> 0 • • A •

b2: Brake release signal 1: Used <----43,44> 0 • • • •

b3: Pulse input 1: Used <_63> 0 • '] •
(reference)

b4: Pulse output (with- 1: Used <--*64> 0 0 • •
out FB zero point)

b5: Positioning (sta- 1: Used <--,45> 0 • • • •
tion) near signal

(Cont' d)
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8.2 PARAMETER LIST (Cont'd)

Unit Change Preset Position Reference Method

No. Name Range <--*Related ONOFF at the ]Parameter No.> Factory Station DO-SW Serial Command
• No. Icommand table

20 Function selection 4 0 to 1111111 Bit (7-bit) 0000000

bO 0 0

bl: External position l: Used <---,-67> 0 •
indicator O: Not used

b2: Station No. 0 O: Provided C) 0 •
1: Not provided

b3: SimplifiedS-curve 1: Used <---,76> 0 • • • •

accel/decel O: Not used j

b4: Function 7 setting O: Not set <-*72> 0 • • • [ •
I: Set I

b5: Function 5 setting 0: Not set <465> 0 • • • •

t: Set [b6: Function6 setting O: Notset <--,-66> 0 • •
t: Set

21
to For future use 0
3O

31 2ridfeedspeed 1 to 240000 (xlO00) • © 1 • •
reference
unit/min

32 3rd feed speed 1 to 240000 (×1000) • 0 1 • •
reference
unit/min

33 4th feedspeed I to 240000 (×10003• 0 1 • •
reference
unit/min

34 Current limit value 0 to 400 % © 400 • •

35 Plus side current limit 0 to 400 #g © 400 • •

value (current limiting) J
I

36 Minus side current limit 0 to 400 2K I© 400 • •
value (current limiting) I

37 Feedforward 0 to 200 _g © o • •
compensation value

38 Linear accet/decel time 8 to 60000 ms ©1 100

39 Linear aceel/decel accel 0 to 240000 (×1000) • C) 240000 • •
switching speed reference

unit/min

40 Plus side software +__99999999 Reference unit 0 I ÷999999991 •
overtravel (plus side /
position reference fault
detection value)

41 Minusside software +99999999 Reference unit © -99999999 •
overtravel (minus side
position reference fault
detection value)

42 : Backlash compensated 0 to +30000 Pulse C) 0 • • • 1 •
amount ir
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(Cont'd)

I Unit ChangePreset PositionReferenceMethodNo. Name Range <---,-Related ON OFF at the Station DG-SW Serial Command
Parameter No.> Factory No. command table

43 Braking time 8 to tO00 ms © 8 • • • I •
I

44 Brake ON.motor speed i to 10000 r/min © 1 • • • } •

45 Positioning near range 0 to 30000 Reference 0 1 • • • •
(.station near range) unit

48 Speedlimit value I to 240000 (x1000) • O' 240000 •
reference

' l . I

47 0 I i00 -• . ,I_

,. , _ I _ .

48 o o : • E l'
' I

49 Ze_o=Poi_t,eeturn' , . O: O_C+C, _:SrP . O, '1 i. ' •
(h6mi:ng)merle_ . . i , "

50 Zero_Poini return direc- 0:' eihs direction 0 _ &

:(:ion.i _ . ' °-_ :" ! l:Mi_direction ' . ' _I.-_ '

51 Zero_Pointretnrnfee_ i'0t°240000 (×1000) " ©,;_"_$peed'_._" ' :---/_: ': _iJ_']'- -' , ',unit/minreference, . 1 ,' .I • •i., :
52 0 -

reference _:uni t/rain : r

reference _- _i
unit/min _ _

54 Zero-p_in( return final 0 to ±99999999 Reference 0 t 0 • •

tra_e.l dist'ance _ : unit i i,, [

60t° , ,' E
I ' - n ........

61 Feed speed set[i g O: Select by 0 2 •method(automaticmode) parameter' at contacts
1: _igital s_itch , .
2: Serialcommand '

• .4: Speed table
62 Feedspeedsett3ng ' O: Select by 0 " 2 _ ....

method (manual mede) parameter

, at contacts

: 1: Digital switch , , ,2 Serial" command
• 4: Speedtable

(Cont'd)

I
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8.2 PARAMETER LIST (Cont'd)

Unit Change Preset Position Reference Method
No. Name Range <-,-Related ON OFF at the Station DG-SW Serial Corranand

Parameter No.> Factory No. comand table

63 Pulse signal status O: 90° phase dif-
ference 2-phase
pulse x4

1:90 ° phase dif-
ference 2-phase

pulse x2
2:90 ° phase dif- 0 0 • •

ference 2-phase
pulse x 1

3: Sign + pulse
train

4: CCWpulse +
CWpulse

64 Output pulse dividing 2 to 64 I/2 0 2 •
ratio

65 Function selection 5 0 to 1111111 Bit (7-bit) 0000000

bO:Zonesignal i: Used 0 •
O: Not used

bl: Station near signal 1: Used <_19/b5,45> 0 0 •
0: Not used

b2: DG-SWread-in time 1: Change <477> 0 •
change O: Not change

b3: DG-_ digit number 1: Used <-->67> 0 •
shift O: Notused

b4: 0 0

b5: 0 0

b6: Positioning comple- 1: Changed 0 • • • •
tion signal O: Net changed

66 Function selection 6 0 to 11111111 Bit (8-bit) 00000000

bO: 0 0

bl: 0 0

b2: 0 0

b3: 0 0
©

b4: Extensionof station 1: Used O" •
No.output O:Notused

b5: 0 0

b6: 0 0

b7: Servopackresponse 1: Provided 0
axis address O: Not provided •

67 Decimal point position 0 to 7 0 0 •
and digit number shift

68 Accel/decet type setting O: Linear, simpli- 0 0 • •
(automatic mode) fled S curve

1: Exponent

69 Accel/decel type setting O: Linear. simpli- 0 0 •
(manual mode) fled S curve

1: Exponent

70 hccel/decel type setting O: Linear, simpli- © 0 • •
(pulse mode) fled S curve

1: Exponent

71 Accel/decel type setting O: Linear. simpli- 0 0 • •
(zero-point return mode) fled S curve

1: Exponent

(Cont' d)"
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(Cent' d)

Unit Change Preset Position ReferenceMethod
No. Name Range <--,Related at the

Parameter No.> ON OFF Station DG-SWSerial ComancFactory No. comand table

F'72 FuncHonselection 7 0 to 111111., Bit (6-bit) ' .' ' O00000 "
bO.:Overrundetection O: Check . _ 0 I t '"

alarm check 1: Notcheck

• b3: Ee'hobackat ini- ' O: Not provided '
t'ializat!on . :_, 1: Provided t _ _ ,_ t ,

b4:OK,r_es_o_,ef,o• l0:Nore,oo,,e t O : / * o

• rtm:imi .i ::.-.. / _: y e - l I l I .... [ : i

) Specif.icatioa Change} - t l t t " • t

73 , t _" _ , ', ,
to FOr,,fut:_ureuse ....... _ ., . O _ _ ,

76 Simplified S-curve accel 0 to 124 (+2)ms 0 0 • • • •

/decel time
77 I}I]-;S_read,in scanning'- 24 to 2000 ' ms 0 J -24 _ • !

I ',.e". ....... '.. i "t : :
to _'or_u'!ur__u's:e"-":,_.5-"• _

90 ['TOftiue:_re.f_ehce'fitt_e_-_O_tolO0 -_ (x32 5),us • 0 . 15 . I
Time._6o_•s'ta_n:f;_ "3 :__- ' . ' , .: " • ' • • •

to For future ',use :_ ' [ : 6. j -i '"

Note: Refer to Table 8.1 for parameterNo. 7 (motor selection) preset at the factory.
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Servopack parameter No. 7 setting prior to shipping is as shown below. Change the

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

Servopack Parameter Applicable Motor Servopack Parameter Applicable _otor
Type- No.7 Value Servomotor Code Type No.7 Value Servomotor Code

.: ..... _ Set Prior Type Set Prior ' Type- I........ I "
to Shipping to Shipping

HRA5BAB12i 32 USAREM-A5C[-] 2 32 USAMED-03i_][]]1 1

tlRO1BAB12 33 IJSAREM-OIC[]] 2 33 USAFED-02[:][]]1 I0

IJSAPEM-OIC[]]2 73 OSAPED-03[-.][-]1 11

USASEM-O2A[:] 20 HRO3BB 11 USAGED-02!:][]]1 50

HROEBABI2 34 USAREM-02C[]] 2 34 IJSAGED-03!?{:]I 51

USAPEM-02C[]] 2 74 USASEM-O2A[]i 20

USAMED-03[_]!]]I I USASEM-O3A[]] 21

USAFED-O2[;Z]]1 10 USAFED-05!_-[]]1 12

USAFED-03_]]i-] 1 11 USAGED-O5_3_:}I 52
HRO5BB 12

USAGED-02[:._[]3i 50 USADED-O5E[;] 42
HRO3BAB12 1

OSAGED-03'.':]_:_1 51 USASEM-OSA[:] 22

USASEM-O3A[.] 21 USAMED-06[.]_[]I 2

USAREM-03C[.'] 2 35 USAMED-O9B[]] 2 3

USAPEM-03C[.-] 2 75 ItRIOBB 13 USAFED-09i}-i-]1 13

USAFED-05[]]-.-i1 12 USA6ED-09[]]!]]1 53 I
'I

USA6EB-05".]]!]]1 52 USASEM-O8A[:] 23

USADED-051_[]i 42 USAMED-12B[]] 2 4
HRO5BAB12 36

USASEM-O5A[:] 22 USAFED-13C[]] 2 14

USAREM-05C[]] 2 36 HR15BB 14 USAGED-13A[-] 2 54

USAP_M-05C[:2 2 76 USAD_D-IOI_[:] 43

USAMED-06[_][]]1 2 USASEM-15A[]] 24

USAMED-OgB--_ 2 3 USAMED-20BL.:2 5

USAFED-O9[]][]]1 13 USAFED-20C[-_i2 15
HR2OBB 15

HRIOBAB 2 USAGED-09[:][]]I 53 USA(;ED-20A[-]2 55

USASEM-O8AF_]] 23 USADED-15E[]] 44

USAREM-07C[_]2 37 USAMED-30B[;]2 6

USAPEM-07C'[]] 2 77 USAFED-30C[-] 2 16

USAMED-12B'[]] 2 4. HR3OBB 16 USAGED-30A[.-! 2 56

USAFED-13C[]] 2 14 IJSADED-22E[:] 45

HRI5BAB 43 USAGED-13A[.-] 2 54 USASEM-30A[_] 26

USADED-IOE,[-} 43 USAMED-44B[]] 2 7

USASEM-15A[]] 24 USAFED-44C[_i2 17
HR44BB 17

HRA5BABll 62 USAREM-A5D[]i 2 62 USAGED-44A[-] 2 57

HROIBABll 63 USAREM-OID(-] 2 63 USADED-37E[]i 46

HRO2BAB11 64 USAREM-O2D[]]2 64 HR6OBB 8 USAMKD-60B[]] 2 8

HRO3BABll 65 USAREM-O3D[]] 2 65

BRO5BAB11 66 USAREM-O5D[]i 2 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: IS -'3 , 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 inertia)

3 Integral Time Constant • Ti: Speed loop integral time constant sei value.
(Abbreviation: Ti) Unit: (x2ms _ , setting range: (l 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:

D Kv (ev ÷_ evTi 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, Excessively 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.

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

No. Name Contents

4 (lst) Feeding Speed Acceleration speed value set value for reference speed and linear
accel/decel.

Unit : (× 1000 reference unit/min), setting
range: (1 to 240000).

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

(150× 103 ) = 15000000reference unit/min
0.01

= 15000 ×1000 unit/min

(1) For reference speed, this parameter set value is selected when
speed select signals (5CN) both SP2ND and SP3RD are at N level.

Speed selected by this parameter at contact >

Parameter Speed Select Signanl

Setting SP2ND SP3RD
No Name Range/Unit

4 (lst) 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) FeedingSpeed L L

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

Parameter No. 4 5

Set Value V T

--- t

Accel speed a is determined by V/T and becomes constant if feeding
speed cMnges. (Accel speed constant control)

(Cont'd)
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(Cont'd)

No. Name Contents

5 Linear Accel/Decel Time For linear" accel/decel speed control, accel/decel speed is set
1 withparameter4.

Unit: (ms), setting range: (8 to 60000)

(i) For 1-step accel/decel, refer" to the description of parameter 4.
(2) For 2-step accel/deeel, (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.

(PARAMETER 41 s/_:7 '_a, a, _ '
SET VALUE

/
TI

"_'"_ (PARAMETER
SET VALUE

al: lst-step accel/decel speed (by V1/T1)
a2: 2nd-step accel/decel speed (Refer to the description of

parameter17.)

6 Positioning Complete If distance difference (in reference units) between current posi-
Range (Abbreviation: tion and target position provided by reference data becomes lower
C01NWidth) than the value set by parameter 6, C01Nsignal is output.

(In serial co_unication, _ is automatically sent.)
Setting range: 1 to 250 (reference unit).

CURRENT TARGET
POSITION POSITION

l l POSITION_._=.. (REF. UNIT)
'. (1) I • I =

! -- --1

P: Positioning complete range
×:[Current position - target position l
C0IN signal is output when x _ p.

(Cont' d)
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No. Name Contents

7 Motor Selection Code In Servopack type CACR-HR,each constant required for control with
matching motors 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 (20or) R Series (lOOV) P Series
i

Motor TypelCode Motor Type Code Motor TypelCode Motor TypelCode Motor TypelCode Motor TypelCode Motor TyPelCode Motor Type, Code

IJSAMED-I No. USAFED- No. USAGED-I No. USADE[- I No. IJSASEM- No. IJSAREM- I No. USAREM-I No. USAPEM- No.

-- I 0 02,_;Ei;r I lO 02;.-_;l 150 -- 140 , 02A _._; i 20 -- I 30 -- I 60 -- 70
i

03!_;,[_1 I 1 03[_!_1 [ 11 03!_(']1 I 51 -- I 41 03A [_i 21 -- I 31 -- I 61 -- 71

o@.'?{i_t I 2 05";;{:]t I t2 05[-3-'.,t _ 52 05EKi I 42 I 05AKi : 22 ASCKi2 I a2 A5D,;.[i2 I 62 -- ;2

091][r_ 2 I 3 0911f£;_t I t3 OSKEI] I I 53 ]OE[2 I 43 ! 08A [_] 23 OIC [;_ 2 [ 33 OlDK] 2 I 63 OIC [[_ 2 73

12B[Zi2 ] 4 13C[[} 2 I 14 13A_}2 I 54 15£ [[i I 44 15A[[i

i

24 02C K_ 2 I 34 02D K; 2 I 64 02C [2 2

. 20A [[12 I 55 228 [[i [ 45 -- 25 038 [[i2 [ 35 030 [[i2 .I 65 03C ['i2 75208[-12I 5 20C[22] 15

308 Ki 2 I 6 [ 30c [2 2 1 16 no^ _:_ 2 56 37E [r] 46 30AK; 26 05c Ki 2 1 36 05D [;} 2 1 66 : 058 _;_ 2 76I i
I

44B [_i 2 I 7 44C _] 2 J 17 44A _- 2 57 -- 47 27 07C_ 2 ] 37 -- I 67 07C ;_;i 2 77

t J 59 -- 49

US_KD- I 8 -- J t8 -- 58 -- 48 -- 28 -- t 38 -- I 68 i -- 78

' ' i I -- I 69 -- 79- _9 - 1,91 - 29I - I;_

8 Encoder Pulse Encoder pulse resolution mounted at motor shaft opposite load side
is set. Prior to shipping, value _ (8192 ×4) is set.

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 Effective 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) exceedsparameter
10 set value, an alarm (ABSO error) occurs.

Set value prior to shipping is _.

(Cont'd)
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11 Load Moving Amount at (1) Reference unit is the minimum unit of position data to move the
.Load Side One Rotation '_ load.
(Reference unit) (Example: O.Olmm, lum, 0.1 ° or 0.01 inch)

For example, when reference unit is.l _m, and position data
value is 50000, actual moving amount will be:

50000 ×0. i = 5000am = 5mm.

• Determine referenceunit, considering machine specifications,
positioning accuracy, etc.

• Position data unit for DG-SW, serial communication, etc. is the
reference unit.

• Speed data unit in DG-SW, serial communication or parameter
setting is [XlO00 reference unit/min] .

i {2)(Parameter11) 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

t ....

P
Ball ONE _

ROTATION L J

P Screw
P; BALL SCREW

PITCH

360"

Round "__ONE
360° Tab1e

ROTATION

lrD
zrD Be[t ONE

ROTATIO---3ID......

Parameter 11 setting range: 1 to 1500000

(Exmapie)When load moving mount per load shaft rotation is 12mm
and reference unit is 0.01mm, the following value is
set:

12
(Parameter 11) - -- - 12000.01

(Cont'd)
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No. Name Contents

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

• (Parameter 12) = m
13 Gear Ratio Setting g .(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 (PARAMETER8) × (PARAMETER12)
A (PARAMETER11) × (PARAMETER13)

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

) °0.01 _ T _ 100

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

B
(4) Precautions when T < 1

Since the reference unit becomes smaller than the encoder pulse
B

resolution, positioning accuracy becomes lower as _ value
becomes smaller.

14 Mode Setting By setting b4, b3, b2, bl or bO to "0" or "1", mode is set (bO
is LSB).

bO Motor Rotating Used when motor rotating direction for reference direction (+) is
Direction Setting changed.

Set Reference Motor Shaft
Value Direction Rotating Direction

+ Forward direction
0

- Reverse direction

+ Reversedirection1

I - Forward direction
(Cont'd)
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No. Name Conten ts

14 Finite Positioning/ Set according to machine specification.
Infinite Positioning

Mode Set[ing
Finite P,osition- Used for configuration with a moving limit.

" ing Mode (Software overtravel function provided. )
(Set Value = O)

Infinite Posi- Used for configuration without moving limit
tioning Mode (such as round table or press feeder one-
(Set Value = 1) direction feeding).

(Position reference fault detection provided. )

Linear Type/Rotation Set according to the machine specifications (Load is of linear type
Type Mode Setting. or rotati!_g type). Positioning rangeis as shown below by mode.

Linear -99999999 _ +99999999
(b2=O)

Rotation Positioning range is 0 to (parameter (11) set value
(b2=1) - 13 regardless of rotating amount.

(Range for one rotation)

i Position Reference Determines whether position data is of absolute value or incremen-
Mode tal value. Whenreference data value is x, the aimed position

after start command(AS-"-Tsignal or serial command _ ) will be
as shown below:

Position Reference Method (by Parameter 15 Setting)
Position I

: Reference Serial CormunicationI Co.and

Mode Station No. DG-SW tableMOVx MOVlx

Absolute x = Target Absolute _bsolute Incremental Absolute
value station No. value value value value
(b3 = O)

Incremental x = Number Incremental. Incremental (Donot use) (% not
value of stations value value ., use)
(03= i) tobemoved

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

No. Name Contents I"I
14 b4 Position Reference Position data code (BCD or binary) is selected.

Code (1) Station No. reference method

Input COO C01 C02 C03 C04 C05 C06 IC07 COg C09 COlO COll
Signat

B C O 1 2 4 8 10 20 40 80 100 200 400 800

(b4=1)

Binary 1 2 4 8 16 32 64 128 256 512 1024 2048

(b4=O)

(2) Set BCD (b4 = 1) for DG-SWreference method
(3) Set binary setting (b4 = 0) for command table method.

15 Position Reference Applicable position data reference method is set. •
Method 1

Set Value Position Data Reference Method

0 Station No.

I DG-SW

2 Serial Communication

4 CommandTable

, II
Reference Method and Outline Reference Input Remarks

Station Positioning to a station No. STAT_O_NO. STATJO_O.
No. provided by parallel contact -6--o- t "rYee m (ol

" J _ CACR- 2 I (N-I)data (12-bit). Rotating ---d_o--- HR ,]_"_"_x_direction is determined by /D,PSCnON_ N-2

direct ion select signal. \SELECTSIGNALI (2)33_, ' N-1( ._._.

DG-SW Position reference by DG-SW oa-sw
(up to 8 digits) setting ITITTllTI]t:::C>'TYPE

CACR-
data. (POSITION)HR

Serial Position reference command. _ TYpE I

Communi- Data are set by MOV or MOVI. [_-i,_ua_-----_ CACR-
! HR I

ca t ion (COMMUNICATION)I i

Command Positioning at position No, POS|TIONNO.

Table specified by parallel con- =:>CACR _ Zr_._SITIONNOp_ p_tact data (6-bit). HR .... "-;.--'-.:,--.-^ ,

(Cont' d) 1
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16 Number of Stations Parametertoset thenumberof stationswhen thestationNo.
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 0 or 1 is set by parameter
20 b2.

17 Function Selection 1 By setting (b4, b3, b2, bl, bO) to "0" or "1", each function Call
'be selected•

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

bO = 0 when ineffective.

The table below shows effective current limit values marked with
C) when b0 = 1.

J

Parameter CURSignal CUR Signal ON (CUR-L)
NotTurned

No. Name ON +Side Limit -Side Limit
(CUR-H) Value (CLP) Value (CLN)

34 Current Limit 0 0 0
Value

35 PlusSide Cur- × Q ×
rent Limit Value

36 MinusSide Cur- x × G
rentLimitValue

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

o REV.RUN. t

+%¢ :i i
TORQUE, _] ' ='---

i t

REF. 0 _CLP CLP

Note: Motor's maximum,current limit value is effective when
parameter set value is larger than motor's maximumcurrent
limit value.

Motor's maximum current limit value is determined by parameter
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 = O, the feedforward compensation is ineffective.
(Parameter 37 set value is ineffective.)

(Cont'd)
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17 b212-step Accel/Decel 1-step or 2-step accel/decel is selected.I

b2 Set Accel/ Accel/Decel Setting Parameters
Value Decel

Type 4 5 38 39

0 1-step V T

1 2-step V1 TI V2 T2

• 2-step accel/decel type speed setting

......Vl V2 2 V1

_ T2 _ T2

T1 = T1 _---

Accel/decel speed a 1 or a2 is determined by V1/T1 or (VI-V2)/T2.
It is constant even if feeding speed changes.

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

b3 Set
Speed Limit ValueValue

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

G Series 3000r/min

D Series 2500r/min

*J 1500r/min for types _ Series 4000r/min
USAMED 44B [_] 2 and
US_IKD-60B!_ 2. R Series 4500r/min .2

*= 4000r/min for IOOV
(USAREM-[r_[:i.D [_ 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 Accel/decel type (linear or exponent) is specified by b4 setting.

Setting

( Setting Method >

t

I b4 Set Accel/decel Type
Value

i

0 1-step or 2-step linear accel/decel and simplified S-curve
accel/decel. (Always linear type regardless of operation
mode.)

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

D LinearAccel/Oecel or
Parame- Operation Mode Simplified Exponential
ter No. S-Curve Accel/Decel

Accel/Decel

68 Automatic 1 0

69 Manual 1 0

D 70 Pulsecommand 1 l 0
71 Zero-point retuH_ l I 0

(homing) I
._ t

Note: Refer to parameters47 and 48 for exponential accel/
decel setting.

(Cont'd)
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No. Name Contents

q18 Function Selection 2 By setting (b4, b3, bZ. bl, bO) to "0" or "1", each function can be selected.

bO Software overtravel (1) Software overtravel function is effective in finite positioning mode while
(Position Reference position reference fault detection function is effective in infinite
Fault Detection) positioning mode.

Parameter No. Set Value Remarks Effective Function

14 bl = 0 Finite positioning Softwaremode overtravel

Infinite positioning Position reference
bl = 1 mode fantt detection

(2)
bO Software Overtravel Set Position
Set
Value Plus Side (+LS) Minus Side (-LS) Note: When incremental encoder

isused (Parameter 9 =
O +99999999 -99999999 13, software overtrave!

becomes effective after

1 (Parameter 40) (Parameter 41) zero-point returnset value set value (homing).

-LS +LS I
0 x7 v

, _ _ POSITIONI
[ i
I I

(PROHIBIT)I MOVINGAREA / I (PROHIBIT)

bO Position Reference Range (Limit Value)
Set

Value Plus Side Minus Side •

I0 +99999999 -99999999

1 (Parameter 403 set value EParameter 413 set value

(4) Finite positioning mode
By software overtravel detection, operation is prohibited and

• E_nal _ is output.
rERRor] is automatically sent from Servopack in serial commmication.
(For only one-axis)

Detecting operation differs as follows depending on operation mode.

Operation Mode Detecting Operation

11Automatic When position data exceed software overtravel
set value, detection is performed at turning
on start signal _'S"T'or command_ .

Manual Whensoftware overtravel set position is
passed during operation, the operation stops

Pulse at the position at a specified deceleration.

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

(5) Infinite post toning mode
Whenposition reference value is out of the following range in the automatic

ration mode. position reference fault error (alarm code output ALO= O,
= O, _ = 1, "_ = O) occurs.

EParameter 41) set value _ position reference value
_Parameter 40_ set value

(Example) Parameter 14 bl = 1 Infinite positioni_g mode
b3 = 1 Incremental reference

Parameter 15 _ 1 O6-SWreference method
Parameter 18 bO = 1 Parameters 40 and 41 are effective.
Parameter 49 = 5000
Parameter 41 = 0

When the parameters are set as shown above, by setting the digital switch to Jl
the following values and iuputting the starl signal: I

Set value
+48000 : Move to the plus side by 48000.
+52000
- 2000 } :Ooes not start because of position reference fault.

iCout'd)
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18 b1!Backlash Compensa- Sets whether backlash compensation function is provided or not.

i tion

bl Set
• Backlash CompensationValue

0 _ot provided
i

1 Compensated amount is (parameter 42)
set value.

b2, Speed Reference in Selects speed reference setter in automatic operation mode.

Auto Operation Mode
{

D Parameter15 Setting (Pos tionReferenceMethod)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 (SPD× x ×) tab e
contact.

D 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 DGrSW

D 2 Serialcommand

4 Speed table

Note: "Selected by parameter at contact" means to select parameter

seiting (lst speed) to (4th speed) by speed select signals
SP2ND and SP3RD. Refer to the description of parameter 4.

(Con t" d)
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18 Speed Reference in Selects speed reference setter in manual operation mode.
ManualOperation i
Mode Parameter 15 setting (Pos tion Reference Method) |

1 0 1 2

Station No. bG-SW Serial Communication I Command

I table

Selected by DG-SW Serial command Speed
parameterat (SPD×× ×) table
contact.

Speed reference setter can be selected regardless of position
reference method.

Parameter No. Set Value Speed Reference Setter.

I 0 Selected by parameter
at contact

62
1 DG-SW

2 Serial command

4 Speed table

i
I

Note: "Selected 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.

Zero-point Return Set b4 = i so that parameters 49 to 54 required for operation in
(Homing) zero-point return mode (refer to Par. 6. 2.3 (l)(d) ) will be

effective.

b4 Set
Operation in Zero-point Return ModeValue

I 0 got : 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, hi, b0) to "0" or "1". each
function can be selected.

bOOT Signal Enables or disables overtravel LS input signals P-OT and N-OT.

b0 Set P-OT and N-OTSignalsValue

0 Used (Closed input at normal operation)

1 Not used (Input can be opened.)

(Cont'd)
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19 bl STOPSignal ' Enables or disables STOPsignal operation. To perform automatic

operation in serial communication, set bl = 1. If STOP signal

input (2CN-15) remains open, _ commandbecomes _-S_-N]

bl Set
STOP SignalValue

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 be

effective.

b2 Set
BR S i gna 1Value

Not used (Parameters 43, and 44 setting are0
ineffective)

Used (Parameters 43, and 44 setting are effective)

} b3 Pulse Reference Set togetherwith parameter 63 according to input pulse signal

Input formin pulse train operationmode.

Parameter No. Signal Pulse Waveform
SignalForm Name

] 63 19 b3 Plus Side Reference Minus Side Reference

90* phase ×4 0 0
0.625 .us MIN 0.625 ,us MIN

difference CA :,: . ,,=
2-phase x2 i _
puIse CB _ .__:r--L__r-_
train ×1 2

Sign + pulse 3
2.5.as MIN 2.5"`us MIN 2.5,us MIN 2.5,us MIN

train CA =;:-::

1 '
C 8 -=.-[ H , _0.625_s _ L ,,

,, 0.625,us.

": '= MIN _I I" MIN

CCW4 CWpulse 4
_ 2.5,us MIN 2.5,us MIN 2.5,us MINtrain CA 2.5,us-n, L, ' ' '

MINI , ,

I rl_.JL.l-_ ---i L "
CB ,,,,0.625`u, !,,0.625.,• , MIN = , MIN

**

(Cont' d)
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19 b4 Pulse Output PG dividing output signal (FA, FB) dividing ratio.
(Refer to Fig. 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 NEARoperation will be effective.

b5 Set Value Positioning Near Signal

0 Does not operate.
(Parameter 45 setting is ineffective.)

1 Whendistance difference (reference unit) bet-
ween current position and aimed position is less
than the value set by parameter 45, NEARsignal
is output. (In serial communication, _ is
automatically sent.)

b60T Signal Switching Function can be inverted without switching P-OT and N-OT signals.

e _ o 1 •

! I t = POSmON,
!

-la-R-
1LS 2LS

b6 Set Value 1LS 2LS

0 N-0T P-OT (Standard)

1 P-0T N-OT

P-OT: 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 ce filter time constant to prevent shaft oscillation is to be
Change effective; b7 = 0 when ineffective.

b7 Set Value Torque Reference Filter Time Constant

0 0.45ms

1 Value set by parameter 90

(Cont'd)

-- 172 --



(Cent' d)

No. Name Contents

20 Function-Selection 4 By setting (b6, bS, b4, b3, b2, bl, bO) to "0" or "1", each fnnctiou can be
selected.

_0 -- (Always set to 0.3

,1 External Position Whenused by connecting to external position indicator (MCIF-L8 type), set
Indicator to bl = 1.

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

,2 Station No. 0 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. 0 Station No. 0
Take Provided Not Provided
Station

No. _ o _-a 2 _

"i

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

b3 Set
Value Simplified S-curve Accel/Decel

0 Not used: Parameter 76 setting
ineffective

1 Used : Parameter 76 setting
effective

Function Selection Set to 1 when parameter 72 function is to be effective. (Normally set to 0.)
7 Setting (Related
to Parameter 72) h4 Set

Value Parameter 72 Setting Contents

1 Effective

0 Same function as parameter 72 bO = O,bl = O,
b2 = O, b3 = O, h4 = 0 or b5 = 0 setting.

Function Selection Set to I when parameter 65 function is to be effective. (Normally set to 0.)
5 Setting (Related
to Parameter 65) b5 Set

Value Parameter 65 Setting Contents

1 Effective

0 Same function as parameter 65 60 = O, bl = O. b2
= O, b3 = O, b4 = O, b5 = 0 or b6 = 0 setting.

Function Selection Set to 1 when parameter 66 function is to be effective. (Normally set to 0.)
6 Setting (Related
to Parameter 66) b5 Set

Value Parameter 66 Setting Contents

1 Effective

0 Same function as parameter 66 bO = O, bl = O,
b2 = O, h3 = O, b4 = O. b5 = O, b6 = 0 or b7 = 0
setting.
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31 2nd Feeding Speed Speed reference value selected by speed select signal
SP2NDor SP3RD. (selected by parameter at contact.)

32 3rd Feeding Speed Effective 4 (lst 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: ×1000 reference units/min

34 Current Limit Value Current limit value in plus/minus
direction. Current limit works Setting.range:
regardless 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 FWDrun) value between
17 bO = 1 by parameter set

turning ON value and motor
CURsignal Limit minus side current maximumcurrent

36 Minus Side Current Limit (activation current at limit value
Value motor REVrun) 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/Becel 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/ R_Oecel hccel Speed PARAMETE

Switching Speed SPEEi 4 1. _'I

O_ --------------_ t

PARAMETER 5 4.-

Parameter Range Unit

38 8 to 60000 ms

39 0 to 240000 ×1000 reference units/min
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40 Plus Side Software (11 Parameter 14 bl = O' (11 Parameter 14 bt = 0

Overtravel (finite positioning mode) (finite positioning mode)
(Plus Side Position Ref- Effective by parameter 18 bO= 1 Prohibits moving in + direction
erence Faultgetection setting. .by set value.
Value) -LS +LS "

-- V V + (2) Parameter 14 bl = 1
,' (infinite positioning mode)

! ! POSITION A position reference value ex-

i i ceeding the set value results in
(PROHIBIT) (PROHIBIT)MOVING a position reference fault error.

AREA

41 Minus Side Software Range: _+99999999 (1) Parameter 14 bl = 0
Overtravel Unit. : Reference unit (finite positioning mode)
(Minus Side Position Note :'When incremental eneoder Prohibits moving in - direction
Reference Fault Detec- is used (Parameter9 = by set value.
tion Value) 1), software overtravel

D becomes effective after (21Parameterl4 bl = 1zero-point retur_g (infinite positioning mode)
(homing). A position reference value ex-

(2) Parameter 14 bl = 1 ceeding the set value results in
(infinite positioning mode) a position reference fault error.

Effective by parameter 18 bO = i
setting. When the position ref-
erence value is out of the fol-
lowing range in the automatic
operation, a position reference
fault error occurs.

D (Parameter415set valueposition reference value

g [Parameter405set value

42 Backlash Compensation Effective by parameter 18 b2 = 1 setting.
Amount

Setting range: 1 to _+30000
Unit: P5lse (feedback pulse from encoder) "

[Relation between reference unit and pulse is indicated by B/A
(refer to parameter 13.) )

D 43 Brake Time . Effective by parameter 19 Setting.range: 8 to 1000
b2= 1. Unit: ms
Refer to par. 6.3.2 (2) for ....

44 Brake ONMotor Speed operation. Setting range: 1 to 10000
Unit: r/min (motor speed)

45 Positioning Near Range Effective by parameter 19 b5 = 1.
and Station Near Range

Setting range: 0 to 30000
' Unit: Reference unit

(Station near range when parameter 20 b5 = 1 or parameter 65
bl = 1)

46 Speed Limit Value Effective.by parameter 17 b3 = 1. Set value becomes load maximum
speed.

Set value: 1 to 240000
Unit: ×1000 reference unit/min

(Cont'd)
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47 Exponential Accel/Decel Accel/d_elspe_variesde_ndingon _ts_.
Time Constant SPEED

V3

/I j f

V2 //
/i /J f

t //

V1 __
0 -t

= PARAMETER 47
(EXPONENTIAL ACCEL/DECEL TIME CONSTANT)

Exponential accel/decel becomes effective in a specified operation
modewhen exponential accel/decel type is set by parameter 17
b4 = 1 and parameters 68 to 71.

48 Exponential Accel/Decel SETSPEED

Bias Speed C------_0 t

l-T ,--EXPONENTIALACCEL/DECEL TIME CONSTANT
(RANGE: 8 TO 1000, UNIT: ms):

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 H (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: ×1000 reference unit/min

53 Zero-point Return
Creep Speed

54 Zero-point Return
Final Traveling Distance Setting Range Unit

Plus direction: 0 to 99999999
Reference unit

Minus direction: -99999999 to 0
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(Cont'd)

Conditioning

D ParameterNo. Name Contents

61 Feed Speed Selected by parameter at contact
Setting Method
in Auto DG-SW
Operation Mode

Serial command

Speed table

62 Feed Speed Selected by parameter at contact
Setting. Method
in Manual DG-SW

Operation Mode
Serial "command

Speed table ,

D 63 PulseSignal x4
Form

90° phase difference 2-phase pulse x2

Xl

Sign + pulse train

CCW+ CWpulse train

64 Output Pulse Dividing ratio is 2/N when parameter set value is N

D DividingRatio (2 to 64)65 Function By setting (b3, b2, bl, bO)to "0" or "1", each function /
Selection 5 can be selected.

bO Zone Signal Set bO = 1 when outputs of PO to P4 are used as zone
signals.

bOSet Value Zone Signal

0 NotUsed

D 1 Used
bl Station Near Set to bl = 1 so that NEARsignal can function as station

Signal near signal. (NEARsignal does not operate unless setting
to parameter 19 b5 = 1. )

bl Set NEARSignalValue

0 Operates as positioning neat signal.

' 1 In the station No. reference method(parau_eter
15 setting = 0), if distance difference
(reference unit) between the current position
and the nearest station position to the
current position becomes less than the value

set by parameter ;15, NEARs_is output.
(In serial communication, It_A_l _s
automatically sent. )

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

................. I

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

No. Name Contents
Set

No. Value

65 b2 DG-SWRead-in 20 I Set to b2 = 1 when DG-SWread-in time (data strobe output pulse
Time Change b5 width) is required to change in DG-SWreference method (parameter

15 setting = 1),

b2 Set DG-SWRead-in Time (Data Strobe Output Pulse Width)Value

0 24ms

I Parameter77 setvalue

WhenYASKAWAdigitalunit is used.it isnot necessaryto change
DG-SWread-intime.

b3 DG-SWShift Set tob3 = I when positionor speedinputismultipliedby I0. i00,
DigitNumber etc. inDG-SWreferencemethod(parameter15 setting= I).

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 (COINSignal)

ONwhen reference is not being discharged and position
error is smaller than parameter 6. OFF while start

0 command input signal (_'T) is ONand 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.)

1 Also OFFin the following cases:
• Starting again in automatic operation mode
• In baseblock status
•Changing mode
• At overtravel -
• While start commandinput signal is ON

(Cont' d)
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(Cont'd)

Conditioning I

D No. Name NO Set Contents

Parameter [

• Value

"66 Function 20 1 By setting (b7. b6. bS, b4. b3. b2. 51. b0) to "0" or 'T'. each

Selection 6 b6 , function can be selected.

b0[ (Normally set to 0.)

I

bl[
I

b21 I
' I

b3 [
t

b4[Station No. Set to b4 = 1 when alar_m code outputs (AL0 to AL3) are used as
Output station No. outputs (PS'to-P-8).
Extension

b4 Set 5CN-19. 20. 21. 22 output at parameter 15 = 0Value

0 Alarm code output (AL0 to AL3)

1 Station No. output (P5 to P8)

.... I

b51 (Normallyset to 0.)
q

b6J
q

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= × × .... ×
(Sent from Servopack)

Command_ ---- 5ALM . COIN
(Sent from Servopack)

67 External-Position 20 1 When external position indicator is used (set to parameter 20 hi = l),
Indicator Decimal bl decimal point which is indicated by value set by parameter 67 lights.
Point Position and 7 6 5 4 3 2 1 0
DG-SWShift Digit _ $ $ _ $ $ $
Number

External position indicator (Unit: Reference unit)

Whensetting to parameter 65 b3 = 1, DG-SWposition or speed input
is shifted to the left by the number of digits of the value set in
parameter 67.

(Digital switch reference) .
× 10(PARAMETER 67 SET VALUE)

Example: When parameter 67 = 2 and DG-SWreference = 123;
123x 102 = £2300 is referenced.

68 A :el/ Automatic 17 l 0 I Linear or simplified S-curve accel/decel
D :el Operation b4
,T)e Mode 1 I Exponent
St-

69 i t _g Manual 0 I Linear or simplified S-curve accel/decelOperation
Mode 1 IExponent

70 I Pulse 0 I Linear or simplified S-curve accel/decel

i Operation [Mode 1 Exponent
"- II

71 I I Zero-Point ' O I Linear or simplified S-curve accel/decel
Return .,

[ (Homing) 1 IExponentOperation

.,, i. Mode i

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

Conditioning ]

No. Name Contents
,, Ibe[ _

72 Function By setting (bO, bl, b2, b3, b4, b5) to "0" or "1", the following function
Selection 6 can be selected:

--- Set Value and Function Provided/Not Provided]

20b4 1 / 0 1
i

bO Overrun Alarm Process Set Not set

bl Remaining Data Process after STOPsignal Hold Abandon
is input (Feedhold) (Nofeedhold)

b2 PG (L-PG/M-PG) Selecting Method at Selected by L-PG Motor PG selected
Positioning Completion when Line PG Osed signal by force

b3 Echo-backat Initialization Not set set

b4 OKResponse 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.

Positioning 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.

/// X _
l/Ill _2 I

f4 / ",.%..
!

TI T2 Tl _ _ T2J

VL : Parameter 4 set value
T_ : parameter 5 set value
T2 : parameter 76 set value + 2 (ms)
a_: lst-step accel/decel speed(a2/2)
a 2:. 2nd-step accel/decel speed(V_/T_)
a3: 3rd-step accel/decel speed

(Same as al)

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

D . ConditioningParameter
No. Name Contents

No. Set
Value

77 DG-SWRead-in 65 b2 1 When positio_ or speed reference is provided other than in
Scanning Time ,, exclusive-use digital switch unit in DG-SWreference

method (set to parameter 15 : 1), DG-SWread-in scanning
I time (data strobe output pu'lse 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 Pal. 5.6.3 (3).)

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

90 Torque Reference 19 b7 1 Set torque reference filter time constant.
Filter Time Used to prevent oscillation.
Constant

Setting range: 0 to 100 (×32.5 (_s)]

(Parameter setting becomes effective by conditioning parameter setting.)
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DISPLAY/SETTING / MONITOR FUNCTIONS

9.1 DISPLAY AND SETTING FUNCTIONS

9.1.1 Display

Status of drive is displayed by LED indicators or 7-segment indicator. For Servopack

type HR [2;;27 BB, fault contents are displayed in the data display section.

Table 9.1 LED Indicators

Display HR[i][_] BAB IJR[_][_] BB Conditions at Lighting
Specifications

Power Supply MAIN(red) - Voltage remaining in Servopack DC
Display maincircuit (fail-safe lamp)

- /

MP (yellow) IMP (green) Servopack DC main circuit voltage
normal

RUN(green) P (green) Servopack control power supply (÷5V)
normal

I
Alarm Display ALARM(red) ALM(red) At alarm occurrence
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Table 92 7-segment LED (Red) Display Specifications and Fault Contents DisplaySpecifications
of Servopack Type HRi i BB

Fault C6n'tents Display 7-segment
in Data Display Section LEDDisplay Display Contents

• ? ? .9 ?*, 8aseblock is released.
(Indicates current conduction to motor.)

-- b b --: Baseblocking (Stops 'current conduct ion. )

P.P - _ _. P. P-side overtravel

n._- 0 _: ,.,. N-side overtravel

PP-t.S P. P-side software overtravel

_ _- 1.5 _ N-side software overtravel

D d.b _1:. d. Battery voltage low-level detect on• Blinks

O.FIb 5 ,-,.n ABSOerror

t. 0 _" t. Overcurrent

d.,"tCb 2. Circuit protector trip '

3. ¢"_ 3. Regenerative error

D -
_. n ,, q. Overvo1tageg.g "

5. OS 5. Overspeed

S.uu I_. l_lain circuit power supply error • Servopack power
- circuit is base- t_

q. DL q. Overload b locked.

8.P_S 8. Position error .Self-holding until
reset ling

R.G{'¢ R. Heat sink overheat
...... Servo alarm output

r. P 5 ,..e PG di sconnec t i on

F. ,.q-p H F. Open phase

H.HR ,- d K Hardwareerror

d. _: d. Overflow

t.. ¢-u _ l.. Overrun

b'.Pr ? ? *'_ _. Parameter error

• t ???? varies as follows dependillg on the status:
At positioning completion: rnI,g If'l,

At positioning near: hERr,
At positioning: ," Un ,
At feed holding: n,HuLd

• 2, ?? indicates parameter No. (00 means Position / Speed / Boundary table error.)
(In alarm record display mode, ?9. is not indicated.)
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9.1.2 Display and Setting Functions for Servopack Type CACR-HRilIIIIilIIIIiBABilIIIIilIIIIi

(1) I/O signa! check

[/0 signals can be checked by LED block on the panel. Table 9.3 shows the signals

indicated by LED blocks according to SWsetting. The table below shows ]/0 signal

status:

At LEDLighting At LEDExtinguishing

Contact input Open Close

Pulse Input H level L level

Output Signal Output relay OFF Output relay ON

CIRCUIT PROTECTOR BATTERY

v: 131171\
w*.l_ll Illc" \
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Table 9.3 ConnectorPin N0s. and Namesof Signalslndicated by LED Blocks

SW1 D7 D6 D5 D4 D3 D2 D1 DO

SignalName 1 15 16 17 18 8 • 9 10 ,
0 and 2CN Pin

No. STP STOP AST DEC PCON SVON N-OT P-OT

SignalName 15 14 13 12 11 10 9 8
1 and 5CN Pin

No. RST DR1 DRO MCCW MCW MAN ZRN CUR

29 28 27 26 25 24 17 16
2 '1

44 43 42 41 40 32 31 30

3 "1

49 48 47 46 45

-LPG PULS SP3RD SP2ND

SignalName PGPulse ReferencePulse
5 andInput ,

PuIse PA PB PC CA CB

SignalName i 2 1 1
t 6 and 2CNPin

No. BK ALM

SignalName 21 20 19 7 6 5 4 3
7 and 5CN Pin

.No. AL2 ALl ALO ERR POS2 POS1 MAN-LT AUT-LT

39 38 37 36 35 34 2,3 22 _1
8

DS04 "DS03 DS02 DSOI DSO0 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).

_ " ,'_; SWITCH)/ (TOGGLE

/

SW]

----n - --11

\
k,x f ALM --7

LED RUN ---]
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Proce- Operation Method : (7-SEG.LED)

dures ' ' ALAN Lightig

0 Turn on only Servopak control power supply.(L_D _ lights.)

® Set toggle switch (MO-neutral-WR) in neutral status.

[_ blinks.
® Set SWl to SW3 as shown below:

SW1 Sff2 Sff3
6 .0 0

(g) Lower toggle switch to WR side. (Return to neutral.)

blinks.® (1) Baudrate setting ..

Baud Rate 9600 4800 2400 i200 ,
SW2Set Value 0 1 2 .... 3

D (2) Axisaddress (Refer for how
setting to Par. 7.3 to

use axis a_dress.)

SW3 Set Value SWl Set Value I
Control (Axis address (Axis address

Configuration lO-digit set- l=digit set-.
ring) ring)

1-axis control Setting not 0

D needed.Multi-axis control Setting not Any number of
(2 to 9 axes) needed, i to 9
group designation
not performed

Multi-axis control Any number of Any number of
(2 to 9 axes) 1 to 9 1 to 9
group designation

D performed ....
Multi-axis control Any number of Any number of
(10 to 16 axes) 1 to 9 1 to 9

@ Lower toggle switch to fiR side. (Return to neutral.) _ blinks.

(_9 Set SW1 to SW3as follows and keep toggle switch inMO.

SWlIsw2Isw3I
L.O o o

(_) 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 [_][:] BAB, machine zero-point can be set by switches on the panel in
addition to serial communication.

Operation section (Servopack panel face)
SW1to SW3are digital switches (rotated by a small-size screwdriver.)

_ _ (TOGGLESWITCH)

_,) ALARM 8.

\ fALM_ ....• "_ LED_ RUN
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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 ALARMLighting

0 Set toggle switch (MO-neutral-WR) in neutral status. _ blinks.

Q Set SW1to SW3as shown below:

SWl SW2 SW3]
7 0 -0

® Lower toggle switch to WRside. (Return to neutral.) _ blinks.

@ Set SW1to SW3as shown below:

SWl SW2 SW3
7 7 7

Q Lower toggle switch to WRside. (Return to neutral.) _ blinks.

® Set SW1to SW3as follows and keep toggle switch in
MO. [-_-_,

SW1 SW2 SW3
0 0 0

0 Turn off Servopack control power supply. (Extinguished)

® Turn on only Servopack control power supply again.

Machine zero-point setting is now cmpleted. (These procedures correspond to serial

command "ZEROSET 0".)
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9.1.3 Display and Se_ing Functions for Servopack Type CACR-HR[[i[[iBB

The setting of parameter etc, can be performed using parameter display/setting

functions built into Servopack.

Fig. 9.1 Setting/Display Section

Table 9.4 Setting/Display Setting Mode Selection

No. Switch Display Contents
Depressed

0 Initial Status -.bb Alarm/status display

1 NO/DATA RL-O0 Alarm record display (See Table 9.5.)

2 MODE/[:> Co-_ I Parameter display/setting (See Table 9.6.)

3 MODE/_ OS-uu"" Machine zero-point setting (See Table 9.7.)

4 MODE/_ S S - n nuu Serial communication Setting (See Table 9. 8.)

5 MODE/_> b',',-,.q " Monitor data display (SeeTable 9.9.)

6 MODE/D '_-0 ; Input signal status display (See Table 9. 10.)

7 MODE/D O'_-Ot Output signal status display (See Table 9. 11.)

8 MODE/[:> RL _ #)-uu Alarm record display (Return to No.1)

Depressing HOME/SETin the above 1 to 8, returns to initial status
(alarm/status display).

Depressing I HOME/SETI in the above 0 status, resets an alarm when it occurs

(same as serial command ARES) or performs Servopack initial reset when an alarm does

not occur (same as serial command RES).
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Table9.5 AlarmRecord Display Mode

_ [ NO/DATA I [ MODE/D J I HOME/SETI
oAlarmNo, display Exchange alarm No. .Alarm No. dis- .Alarm No. display

.... with alarm content play
display. Alarm/status (initial1

n n / 1.(MOSTRECENTt -uu ) For alarm content Parameter display/ status) is displayed.
ALARM) display, refer to setting mode is

R,-oI° n [ 2. (ALARM1 TIME Table 9.2. entered.
! BEFORE)

.Rt-C.g [ 3. (ALARM9TIMES
I BEFORE)

Table 9.6 ParameterDisplay/Se_ingMode

_ [ NO/OATAI [ MODE/_>I I IHOME/SET

° Parameter No. display Exchange parameter • Whenparameter No. • Whenparameter

No. with parameter is displayed. No. is dis-

C_ 0 t [ (PARAMETERNo.l), data display, played.- Machine zero-point Alarm/status
$ setting modeis enter- (initial status)

[___ [ (PARAMETERNo.2) ed. is displayed.

: • When parameter data ° Whenparameter
,_-gg ] (PARAMETER is displayed, played.datais dis-

) No.99) Blinking digit (to he

• Parameter data display changed) is moved. Displayed data
0 ® ® (!:) are set. (Reset

Change the value which I I q I lie I t. I is required
is hlinking. (LOWER4 DIGITS) for offline

® ® ® ® ® parametersl)

I=:l s I _ I s Is [
•(UPPER 4 DIGITS)

In the above figure,
the blinking digit
changes as shown
below:

Note: For parameters, refer to Par. 8 "PARAMETER".

-- 191 -



Table 9.7 Machine Zero-point Se_ing Mode

[ NODATA ] [ MODE/[;>[ [ HOME/SET}

• Zero-point No. display Exchange zero- -When zero-point No. .When zero-point No.
ineffective point No. display is displayed, is displayed.

_n(only'_5 - oo)
and zer0-p0int
data display. Serial communication Alarm/status (initial

setting mode is status) is displayed.
entered.

• Zero-point data display .When zero-point data .When zero-point
change the value which is displayed, data is displayed.

is blinking. Blinking digit (to be Motor current position
changed) is moved, is set to displayed

0 ® ® (J) machine position.*

I I _ } 31e It I (Reset is required
(LOWER4 DIGITS) after the setting.)

®®®@@
I-.Isl lSlSl

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

..... ®-®7
* Same as serial command ZEROSET ±nnnnnnnn.

Table 9.8 Serial Communication Se_ingMode.

[ NO/DATA ] [ MODE/[> [ [ HOME/SET[

• Set No. display Exchange set •When set No. is .When set No. is
No. display displayed, displayed.

i (BAUDRATE with set dataSS-gg *--- SETTING) display Monitor data dis- Alarm/status
(AXISADDRESS play modeis en- (initial status) isI

5 S-g t J 1-DIGITSETTING) tered, displayed.

(AXIS ADDRESS)
SS-g ?

[ IO-DIGIT .When set data is
I SETTING) displayed.

• Set data display
Changeset data as follows: Displayed data are
In baudrate setting set. (Resetis
9600---,4800---2400_1200 required after the

[ setting.)

In axis address setting
0---,t---,2_3--,4---,5---,6_7---,8--,9

t I

Note: For how to use axis address (setting range), refer to Par. 7.3.2.
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Table 9.9 Monitor Data Display Mode

) f NO/DATA1 [ MODE/L'] I
• _lonitor data No. display. Exchange monitor •When monitor No. is .When monitor

data No. with displayed. No. is dis-
$ monitordatadis- played.

U,_-OI ] (MONITORDATA1) play. Input signal status dis- Alalm.'status
,_ ' play n_odeis entered. (initial status)

U,_-02 ,] (MONITORDATA2) •When monitor data is is displaye(
!
: displayed.

$

B_-O[; ] (MONITORDATA6) Exchange monitor data
!

upper 4 digits with II
I lowel ,1 digits

Monitor data Nos. are $the same as serial •

communication monitor I (lUp/pEIR_I 3 I '.1 I

4DIGITS),cormandsMONIto NON6.

[ I s[6[_,lB.I
(LOWER4 DIGITS)

I

Table 9.10 Input Signal Status Display Mode

I NO/DATA ] L MODE/_" I [ HOME/SE_I

signal display. Exchaugeinput input signal ,Wheninput
Input No. ,When No.

signal with input is displayed, signal No. is
datadisplay displayed.

[ in-Or ] (INPUTSIGNAL1) Output signal status
/

i display mode is entered. Alarm/'status

[ ] (initialstatus)In-02 (INPUT SIGNAL2) .When input signal data is displayed.
! is displayed.

[ 1
In- 08 (INPUTSIGNAL8) Exchange input signalI ' data upper4 digits withI lower 4 digits.

Inputsignal Nos.are 1
) _ e I n

the same as serial I .I, I_ 1,1_ I
.co_unication monitor (UPPER4 DIGITS)
commandsIN1to IN8. .

n w N oI 1.1.1_1,-I
(LOWER 4 DIGITS)

[.

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

[_ i NO/DATA I I MODE/_ I [ ,OMB/SET] II

• Output signal No. display
Exchange output •When output signal No. .When output
signal with output is displayed, signal No. is
datadisplay, displayed.

n hi [ (OUTPUT Alarm record display

/_ J SIGNAL1) mode is entered. Alarm/status(intial status)

] (OUTPUT • When output signal is displayed.

SIGNAL2) data is displayed.

/

[ gn-gj t ] (OUTPUT Bxchangeoutput signal.... [_ SIGNAL3) data upper 4 digits withlower 4 digits.

OutputsignalNos.are $ !
the sameas serial [ .1 I" I _[ ! I _1
communicationmonitor (UPPER4 DIGITS) I
commandsOUT1to OUT3. 1

l__k l
(LOWER4 DIGITS)

I

Note: For serial commands, refer to Par. 7.8 "SERIALCOMMANDS."

q
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9.2 MONITOR FUNCTION

D 9.2.1 Servopack Type CACR-HRi]]]]]ii]]]]]iBABi]]]]]i[]]]]i

_cSe_opock
200V

• B4 A4

R .........

f ro I II Itl£,=
t QI II IIt_--.

,,3 _:._

=c",ldlN
YASKAW,

Pin Signal Name Output VoltageNo. Name

..... i
B5 VTC. Motor speed -T2..0V/ +1000r/min

A5 T.,4ox Torque or speed Torque reference: _3.0V/ +100g
reference Speed reference : __+2.0V/ _lO00r/min

D TypeHR[]][]]BABII(IOOV) A5 Ol 02,03,05 -B4 IU Phase U ........

Current HR[]]'_]]BAB12
monitor [tR[]_]iBAB (200V) AS, O1 02 03, 05 10, 15

A4 IV 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 g signal)

A2 PC Phase C for lucre- (Phase C signal of incremental encoder,
mental encoder Phase Z signal of absolute encoder)
Phase Z for abso-
lute eneoder

Notes:
1. Check terminals can be observed by oscilloscope.

If the pin is inserted 7_ or more, it may be shorted the other signal.
Insert to the short-side pin of connector type PS-IOPE-DdR1-AI(made by
Japan Aviation Electronics Industry, Ltd.).

2. At observation, do not contact adjacent check terminals.
3. Torque reference or speed reference Command %,ox Output

selection is performed by serial command

Torque reference is selected when MU: 1 Torque reference

power supply is turned on. MU= 2 Speed reference
4. Accuracy: +_10)_
5. 8-bit D/A converter is used. Ripple for 1-bit generates at output.
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9.2.2 Servopack Type CACR-HRilIIIIiilIIIIIBB

It_9.

Pin Signal I
No. Name Name OutputVoltage

............. p*
TMI-1 Vrc Motor speed _2.0 × ' V/±lOOOr/min8192

TM1-2 T_o_ Torque or speed Torque reference: _3.0V/±lO0_
reference Speed reference : ±2. OV/±lOOOr/min

TMI-3 GND OV for signal OV

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

Notes: 1l. Torque reference or speed reference selection is performed by
Command %_ON Output

serial command. Torque reference is selected when power

Supplyis turned on. MU= i Torquereference

MU = 2 Speed reference

2. Accuracy;±lO_
3. S-bit 9/A converter is used. Output may have 1-bit ripple.

•
Pin Signal Name OutputVoltageNo. Name

TM2-1 Check terminals used only for shipping
to -- (Donot observe.)

TM2-3

TM2-4 UREF Phase U Current
reference Monitor of current reference

TM2-5 VREF Phase V monitor

TM2-6 IU Phase U Current Type 03 05 10 15 20 30 44 60
Monitor

TM2-7 IV Phase V Output Voltage 0.4 0.24 0.16 0.08 0.04
(V/A)

TM2-8 SG OVfor signal 1

Notes:

1. Check terminals can be observed by oscilloscope.
2. At observation, do not contact adjacent check terminals.
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Illl INSTALLATION AND WIRING I
I

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 your requirements.

• It has sustained no damage while in transit.

• The outpu[ 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

I before connecting the motor to the driven machine. See Fig. lO. 1.
ANTICORROSIVE
PAINT

i 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.

D
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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.

®.

(!) 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.

(_) Measure 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 nol, 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

The Servopack type CACR-HR r-Jr-; BAB t-'r-: is rack-mounted type, and type CACR-HRL-JIL_J L._ L-J

[_][]] BB is base-mounted type.

(2) Location

• When installed in a panel"

Keep the temperature around Servopack at 55°C or below.
• 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

D 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

® Type HR:-¢:-: BAB:-:r-:L-JL-J L-JLoJ

D Mount the Servopack unit vertically on the wall with main terminals being at thebottom to take advantage of natural air convection (Fig. 10.3). Install it with

setscrews tightened at four mounting holes in the Unit base.

WALL l

i Fig. 10.3 Mounting Direction
VENTILATION

@ Type HR r-::-: BBL_JL_J

Mount the unit vertically on the wall using the mounting holes (4) on the baseplate,

with main terminals at the bottom (Fig. 10.4). .HORIZONTAL
MOUNTING

• VERTICAL MOUNTING TOP HEAT SINK

/TERMINA_
-- 2CN to 5CN

.EATSIN.--  ALL .,E2
z/J///////////'////

2CN to 5CN _//_'a" TERMINAL/

TERMINAL BOTTOM

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 PC feedback lines, use twisted cables or multi-core shielded
twisted-pair cables (Yaskawa Drawing No.DP8409123, 0E8400093or 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 PC feedback lines. Use the
shortest possible length. Contact your YASKAWArepresentative for longer PG feedback
lines.

(2) For ground line, cable should be as heavy as possible to provide class 3 ground

(ground resistance 100_ or less). Make sure to ground at a central point. If 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 I/0 reference as near as possible to each

other.

• Make sure to mount a surge absorbing circuit with relays, 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.

• When 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 P_ 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 mmZ). Avoid

using excessive force which may damage these cables.
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1 IIII TEST RUN, MAINTENANCE, AND INSPECTION

SAFETY PRECAUTIONS

• Power supply must be in conformance with the product ratings.

For HRI--II--IBABI--][Btype, check _ or _ described on the panel surface and use
200 to 230VAC (+lOg, -15_) 50/60Hz or 100 to ll5VAC (+lOg, -15_) 50/60Hz.

For HRDC]BB type, be sure to use 200 to 230VAC(+10%, -15_) 50/60Hz.

Power supplies other than descr{bed above may cause a fau_lt.

• Do not touch the current-conducting sections of the SERVOPACKwithout taking proper

safety precautions. A high voltage (250 to 300 VDC) is applied, and contact is
dangerous.

• 0perate 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.

• 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 SEffVOPACK is grounded under class 3 grounding. (ground
resistance 100_ or less)

• The motor should be operated at an ambient temperature between 0 and 40°(2 with relative
humidity of 20 to 80_. For the SERVOPACKbetween 0 and 55°(2 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.

11.1 CHECK ITEMS BEFORE TEST RUN

11.1.1 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 damagedand are properly lubricated.

11.i.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. If 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 [-71[_-]BAB[-][_-]

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)

SW1 to SW3are digital switches (rotated by a small-size screwdriver).

, ( TOGGLE SWITCH )

/

---]

\
k,, f ALM --7
1 LED/RUN--7
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Proce- (7-SEO.LED)
dures OperationMethod ALARM Lighting

Turn on only .Servopack control power supply.
( LEO _ff-O-ff--_Lights.)

® .Set toggle switch (MO-neutral WR) in neuiral status.

blinks.
® Set SW1 to SW3as shown below:

FswiI I;waI .
/61 Ol Ol

: (_ Lower toggle switch to WRside.(Return to neutral.)
['_ blinks.

(_) (1) Baud rate setting

Baud Rate 9600 4800 2400{1200
SW2Set Value 0 "'i 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 lO-digit set- 1-digit set-
ting) ring)

1-axis control Setting not 0
needed.

Multi-axis control Setting not Any number of
(2 to 9 axes) needed. 1 to 9
group designation
not performed

Multi-axis control Any number of Any number of

(2 to 9 axes) 1 to9 1 to 9group designation
performed

Multi-axis control Any number of Any number of
(10 to 16 axes) 1 to 9 1 to 9

Lo_er toggIe switch to WRside. (Return to neutral.) _ blinks.

0 Set SWl to SW3 as follows and keep toggle switch in
MO.

swi sw2 sw3I
9 ,o o

® Turn off Servopack control powersupply. (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 any reason other than

setting change once set at test run.

Operation section (Setting and display parts)

o

_-- e° °_'°o_,_oo,_o_,,°_

,r-------CZ_ ,,-
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First, set jumpers _ and _ to cover pins 2 and 3 for Single-axis
control or 1 and 2 for multi-axis control.

Proce-
dures Operat ion Method Display

0 Turn on only Servopack control power supply.
(LED _ lights.) -- bb

Q DepressSW3[ NO/DATAI " RL nn• --UU

®
Depress SW5 [MODE/[:>Jthree times. S_--nn
until the display shownon the right is obtained• uu

@ Depress SW3 I NO/DATAI _c nn• 2iOuu

® Baud rate setting
By depressing ir_-l, display changes as 9600_4800_
2400--*1200_9600 (cyc 1ic).
Depress SW4 _ until desired value is displayed.

®
Depress SW6]HOME/SET].

(Baud rate setting completed.)

®
DepressSW3]NO/DATAI. 55--uunr_

® DepressSW4_--_. S_-- _{u

® DepressSW3I NO/DATA] r_• e_P

Axis address (1-digit) setting
By depressing SW4 r--_, the display changes from 0
to 9 (cyclic).
• 0 is displayed for single-axis control.
• Desired value from 1 to 9 isdisplayed to multi-

axis control.

®
Depress SW6 [ HOME/SET].

(Axis address 1-digit setting completed)

@
Depress SW3 [NO/DATA]. _S--L_ [

The procedures from @ to @)-are not necessary for single-axis control and control

of 9 axes or less without group designation.

Refer to Par. 7.3 for group designation.
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Proce- OperationMethod Displaydures

@
Depress SW4 _ __rl _-,• u_:

@ Depress SW6 [HOME/SET[.

@ Axis address (lO-digit) setting

By depressing SW4 _, the display changes form 0
to 9 (cyclic).
Desired value from 1 to 9 is displayed•

®
Depress SW6[HOME/SET]. --.

@
DepressSW3 [NO/DATA] S C-- e'_"_• -,uC

®
Depress SW6 [HOME/SET]• --" _b

@
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 commandsare sent from the master

controller. For Servopack Type HR[_,[_2BB, setting can be performed by using
Servopack setting/display section. Refer to Par. 9.1.3.)

0 All parameters required are written-in by using command I PRMpp= -----n... HI.

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 _ or [PRMpp l"
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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M Series F Series G Series D Series S Series R Series S Series
(20Or) (IOOV) 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 No. USAREM No. USAREM No. USAPEM No.

-- 0 02[_][_] 1 10 02[T.]!-]1 50 -- 40 02A [:] 20 -- 30 -- 60 -- 70

03[.]!_] i 1 03'[_}[_]I II 03[_][_] 1 51 -- 41 03A [-] 21 -- 31 -- 61 -- 71

06[_[_] I 2 05i_._; 1 12 [ 05[V._[[]1 52 05E [-i 42 OSA[_-_ 22 A5C[.'._2 32 ASD[-_ 2 62 -- 72

09g [_} 2 3 09_]_] 1 13 09[_E_-_1 53 IOE [-j 43 08A [-j 23 ()IC [;] 2 33 019 _-j 2 63 01C [-j 2 73

128 [;] 2 4 13C [_i 2 14 13A [;i 2 54 .15E [-j 44 15A [-i 24 02C [.'i 2 34 02D [-] 2 • 64 02C [_] 2 74

20B [-i 2 5 20C [_] 2 ! 15 20A [-i 2 55 22E []! 45 -- 25 03C [_] 2 35 03D []! 2 65 03C [Z] 2 75

30B [-J 2 6 30C [_i 2 16 SOA[_] 2 56 37E [_] 46 30A []] 26 05C [_i 2 36 05D [-] 2 66 05C [_i 2 76

) 44B[-!2 7 44C [.']2_ 17 44A [-]2 57 -- 47 -- 27 07C [_]2 I 37 -- 67 07C [[_2 77USk_D- s -- 18 -- 58 -- 48 -- 2s -- 38 - 68 -- _8
60B "':._,2

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

Eucoder Purse Bacoder Selection
) Bncoder Type (Paramenter 8) . (Parameter 9)

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 1

m

(3) Absolute Encoder Setup _i_

The absolute encoder set-up procedure has to be performed before test-run,and whe_

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.)

0 For 1024pulses/rev, turn on the control power supply with normal wiring for 3 min
or more.

Turn off Servopackcontrol power supply.

(_ Absolute encoder setup.
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At Servopack AtEncoder

(1) Remove encoder cables from 3CN. 11) Remove cables from encoder con-
(2) Short eneoder cable pins @-@. hector.

(2) Short connector pins ®-(_) at en-
coderside. (ForP series, short
@-@.)

Servopack n Encoder Cab]e.-i"'-'-11 Motor

. / ! ....

Encoder Side I

Connector,,,'*' I P Series --

.'Lkc°-nn° °r ,
" "'"
,o,=oo []

II _ e 0 o • 0 081 mer -

_ Jumper

Jumper

(3)Wait for 1 to 2 secondsfor 1024pulses/rev or 2 minutesor morefor 8192
pulses/rev before removingthe jumper.
Neverturn on Servopackcontrol powerwhi'leshorting.

(4)Removejumperand 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-SEfi.LEDdisplay is[-_, setup is completed.

@ If ABSOerror alarm ([-_, serial communication ALMO. ABS), perform the following

steps:

lProcess at ABSOError occurrence J

Temporary machine zero-point is set in serial communication.

@ Send command I ZEROSET0 1" _Can be performed in Servopack operation

@ Send command _. _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 encoder
connection.
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(4) Input Signal Check

Check input signals are input normally to Servopaek by using monitor commands

Checkcanbe performedbyServopackLEDdisplay.(RefertoTable9.3or9.4 for

ServopackType HR[;][_] BAB[;][r] or HR_;][;] BB.)

11.2.2 Operation Check

(1) Main Circuit Power Supply ON

(9 When the main circuit power supply ONcircuit is composed according to Fig. 5.16,
the power supply is turned on by depressing the power supply push-button switch.

@ Whenthe main power is applied normally, in Type BRr-:r-_ BAB:-_r-_L.J_L.J L-JL-J_

(above the circuit breaker) and [_ light; in Type HR _:][:] BB, LEDLED

(green) lights.

D ,
(2) Motor Operation Check
(9 power circuit operates by sending serial command_ to enable theServopack

Servopack. (7-SE6. LgDIALARM] indicatorchanges from [] to [_..)

* _ for Type HR[i][_] BB

(_) Rotate the motor at a low speedby using commandIJOG(_+)n...o land check that

D operation is normal.

(3) Machine Zero-point Setting (WhenusingAbsoluteEncoder)
(a) DG-SW,serial communicationcommand,or commandtable method

(9 Move to machine zero-point by manual operation command.

(_) Command [ZEROSET(+)n---n ] ((_)n---n: Machine zero-point)

® Then send _ .
The machine zero-point setting is now completed.

(b) Station No. reference method ,_
(9 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[ ZEROSET 0 ], then send [_-1.
(_) Station No. is set as follows :

Station No. 0 Provided Station No. 0 not Provided

_ °k- N-, ____g___

(Parameter 11 set value)
a=

N

N indicates the number of stations (parameter 16 set value) and the values in the

inner circle indicate current values. I
"IE

Notes :

Current position is [ PUN--x x x [value indicated by _.1.

2. Reference equivalent to serial command I ZEROSET0 ]can be performed from the
Servopack's operation panel. (Refer to the next pages.)

(4) Machine Zero-point Setting (When Using Incremental Encoder)

O Set parameter 54 (Zero-point return final traveling distance) to 0, for zero-point _l
return.

_) Set the distance between zero-point return complete position and machine zero-
point or reference station number at parameter 54.

Q Move the machine to internal zero-point return LS (DEC or STP) by manual
operation command ; send control power ON/OFF or RES command.

Q 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 Q.

Note : 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.

q
e
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Typ .... -"• Servopack e HR BABr-'r-_'k-Jk-J L-J.L.J

Operation section (Servopack panel face)

D swl to SW3are digital switches (rotated by a small-size screwdriver.)

_ (.TOGGLE swITCH)

] LEDJRUN ----I j_1 -- -

kx f ALM

Setting is performed for the following procedures after moving to the machine

zero-point in manual operation mode. '

Proce- (7-SEB.LED)

D dures Operation Method ALARMLighting
(J) Set toggle switch (M0-neutral-WR)in neutral status.

blinkS.
Set SWIto SW3as shownbelow:

SW_ ,.SW2. SW3
7 0 0

® Lower toggle switch to WRside. (Return to neutral.)

D _-].blinks.Set SWl to SW3as shownbelow:

SW1 :SW2 SW3
- 7 " 7- I 7'

® Lower toggle switch to WRside. (Return to neutral.) _ blinks.

Q Set SWtto SW3as follows and keep toggle switch in _-_MO.

SWI SW2 SW3
o o 9 ''

0 Turn off Servopack control power supply. (Extinguished)

® Turn on only Servopack control power supply again.

Machine zero-point setting is now completed.
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• Servopack Type I-1R[-)[-i BB [-i[-_

Operation section (on Servopack PC board)

" I DUIO DUll DU12 DUI3 " DUI4

Iou pou Ioo I IP_ i r_n__u__=_ r__n__n__=_ r__Ja____u___ __Zl___ _

Setting is performed for the following procedures after moving to the machine

zero-point in manual operation mode.

Proce-
dures OperationMethod Display

Q DepressSW3[NODATA,1. ,qL-nn UU

®
Depress SW5 ]MODE/D[ twice until the display shown _S--nn UU
on the right is obtained.

® Depress SW3 [ NO/DATA] • uou,_,r_n n n

®
Depress SW6I HOME/SETI.

(Set current position to machine zero-point)

®
Depress SW3]NO/DATA] _S nn" --UU

®
Depress SW6]HOME/SET[. --. bb

(Baudrate setting completed.)

®
DepressSW6I BOME/SETI.

(Operation is reset. This procedure --"
makesthe abovesetting effective.)

Machine zero-point setting is now completed.
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11.3 SERVO PERFORMANCE ADJUSTMENT

) 11.3.1 Parameter SeRing

(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 × 2.5 (Hz) I
Inertia variation for the same parameter value changes the cutoff frequency fc.

GAIN
LARGE _ (INERTIA) --, SMALL

\

""
I FREQUENCY

--- f(_z)
0 fe

J_,: Motor inertia, J,.: Reflected load inertia ]f
J,./J_,=x J

5

Cutoff frequency fc : parameter 2 × (Hz)
O Parameter x +1

Set value is 20 (x +1)

(fc = 100Hz for equivalent inertia)

_) Whenmechanical 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

D instability.[Factory default fs 15 with x=O (no load). 3

(3) Integral time constant Ti is stored in parameter 3.
Default value is 10 (20ms). (Keep the default value.)

D
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11.3.2 Adjusting Method--Kp, Kv' Optimum Setting

• Servopack Type HR [_il[:] BAB[:][:]

*1

Check terminal to monitor analog speed output _--_--].

• Servopack Type HR [_i[:] BB
,,_

Check terminal to monitor analog speed output TMI-1 ].

Speed Monitor Adjusting Method Remarks
@aveform

F/V Optimum setting status with Because of mechanical system

STARTREF. good response follow-up per- rigidity, the waveform shown
formance without overshooting to the left may not be ob-

o 1 / or oscillation, tained.

_t

If overshooting or oscillation When considerable Kp value is
occurs; required and overshooting must

F/V be avoided, increase accel/

STARTREF. • Decrease Kp set value gradu- decel time (parameter 5)

t ? ally. value.

oi - 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
STARTREF. performance: causes vibration by _, it
] indicates that follow-up per-

0 -X' ; f _lncrease Kp set value gra- formance (including that of

, // dually, the mechanical system) rea-
', @When Kp cannot be increased ches the limit.

because of vibration, etc.,
increase Kv' set value

-- t gradually.

*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 inspectionschedule for the motor is shown in Table 11.1.

Do not disassemble the motor. If disassembly is necessary, contact your Yaskawa

representative.

Table 11.1Inspection 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 orcompressed air.
Cleaning

Insulation Yearly Make sure that it is more than IOM_ by measur-
Resistance ing with a 500Vmegger after disconnecting the

motor from Servopack.

Oil Seal Every 5000 hours Replace oil seal.

Overhaul Every 20,000 hours If worn or damaged, replace after disconnecting
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

hoard air. _
Loose screws Check for loose screws of terminals Retighten.

Every and connectors of 2CN to 5CN of
Servopack.

i 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 PaRsReplacementSchedule

Parts Name Interval Remarks

Smoothing capacitor 7 to 8 years Replace with new one.(Decided after inspection)

Circuit protector or Variable Upon inspection, decide whether they should
relays be replaced.

Aluminum electrolytic 10 years Replace with new board. (Decided after
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 Servopack batteries (ER6VC3provided with connector: made by Toshiba Battery
Co.,Ltd.) as follows. (Service life is about 10 years.)

q) Removethe screws mounted on the panel and remove the battery holder (only for
Servopack Type HR_22_2BAB!_2_;).

® 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_2_ BAB[_i[_).
@ Insert a new battery in the battery holder.
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11.5 TROUBLESHOOTING GUIDE

D 11.5.1 AC Servomotor

If mulfunctions occur during operation, provide appropriate corrective actions

according to Table 11.4. ]f any malfunction cannot be corrected, contact your

Yaskawa representative.

WARNING

Actions in should be implemented

after turning off the power.

Table11.4 TroubleshootingGuidefor AC Servomotor

D Trouble Cause CorrectiveAction
Motor does not Loose connection Tighten connection
start.*

'_Wtng ;_V_ifl%n q

D Motor overheats. Excessive ambient Reduce below 40 oC
temperature. '

Motor dirty Clean motor surface.

Overload Reduce load or use a larger motor.

Unusual noise Motor loosely mounted l_ighten foundation bolts.

Motor misal igned Real ign.

Coupling out of balance Balance coupling.

Noisy bearing Check alignment, loading of bearing,
lubrication.
Contact your YASKAWArepresentative if
it cannot be corrected.

IVibration of driven machine Contact the machine manufacturer.

• Whentl_emotor won't start check if speed commandhas 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

Table11.5Typical Troubleshootingby 7-segment LED Indications

Status whenan error Cause Corrective Action

Occurs

[-_ Occurs when con- I SERVOPACKor absolute encoder Cycle the control power supply.trol power is ap- mulfunction
ABSO plied.
ERROR _ 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 _ .)
controlpower loss.

Set machinezeropoint.

Sendcommand [ZEROSET0 }.
IlI SERVOPACKloss of home $

position Setmachine zeropoint.

IV Absolute encoder data fault 0 Perform absolute encoder
setup.

® Send command[ZEROSEZ0 I-

Set machine zero point.

When • Absolute encoder improper Correct wiring.
occurs wiring
fre- , Connector contact fault
quent-
ly Absolute encoder fault Replace motor.

SERVOPACKfault Replace SERVOPACK.

-_ Occurs when control power SERVOPACKmalfunction or fault Cycle the control power supply.is applied.
OVER- When occurs again, replace
CURRENT SERVOPACK.

Occurs when main power is SERVOPACKmalfunction or fault Cycle the control power supply.

applied. Whenoccursagain, replace
SERVOPACK.

Occurs when servo on. Motor improper wiring Correct wirirng.

When occurs again, replace
SERVOPACK.

Motor grounding Replacemotor.

SERVOPACKfault Replace SERVOPACK.

Occurs when motor is SERVOPACKmalfunction or fault Cycle the control power supply.
running.

When occurs again, replace
SERVOPACK.

Improper motor code setting Change parameter 7 to
suitable value for the motor.

(Cont'd)
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(Cont'd)

_ Status when an error Cause Corrective Action-..., Occurs

[-_ In case SERVOPACKMCCBis SERVOPACKmalfunction or fault Cycle the control power supply.nottripped $
CIRCUIT Whenoccurs again,(eplace
PROTECTOR SERVOPACK.
?RIP -

In case SERVOPACK MCCB is
tripped

Occurs when control SERVOPACKMCCBis manually Turn on MCCBand cycle the
power is applied, turned off. (type HR!_]i_] BB) control power.

Occurs when main power SERVOPACKMCCBis manually Turn on MCCBand cycle the
is applied, turned off.(type HR_ BAB) control power.

SERVOPACKmain circuit fault Replace SERVOPACK.

D Occurs when servo on. Motor improper wiring Correct wiring.$
Whenoccurs again, replace
SERVOPACK.

Motorgrounding Replacemotor.

SERVOPACKfault Replace SERVOPACK.

[_] Occurs when control power SERVOPACKmalfunction or fault Cycle the control power supply.isapplied. $
REGENERA- Whenoccurs again,replace

D TIVE SERVOPACK.ERROR
Occurs in apporox. 0.5 to SERVOPACKfault Replace SERVOPACK.
1 second after main power
is applied.

I--;71 Occurs when. control power SERVOPACKmalfunction or fault Cycle the control power supply.
L_. is applied. $

OVER- Whenoccursagain,replace
VOLTAGE SERVOPACE.

D Occurs when main power is SERVOPACKmalfunction or fault Cycle the control power supply.applied. $
When occurs again, replace
SERVOPACK.

Occurs during deceleration Excessive load inertia Check application and motor
sizing. (Reduce deceleration)

SERVOPACKfault Replace SERVOPACK.

[_ Occurs when motor runningl Improper gain setting Set gains as described in(Kp, fly, acceleration) parameter 1, 2, 4.
OVERSPEED ,

Falling load on vertical axis Use holding brake.

SERVOPACKfault Replace SERVOPACK.

[_] Occurs when control power SERVOPACKmalfunction or fault Cycle the control power supply.is applied. $

D UNDER- When Occurs again, replace
VOLTAGE Occurs when main power is SERVOPACK.

applied.

(Cont'd)
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(Cont'd)

Status whenan error Cause Corrective Action
Occurs

[-_ Occurs when control power SERVOPACKmalfunction or fault Cycle the control power supply.is applied. $
OVERLOAD Whenoccursagain,replace

SERVOPACK.

Occurs during operation. Improper motor code setting Changeparameter 7 to suitable
(Operation restarts when value for the motor.
control power supply is
turned off and then on.) Operation is performed at 105 • Check load (overload).

to 130%or more of rated load. • Verify motor sizing and
application data.

• Motor rotates but no Improper motor code setting ChangeParameter 7 to suitable
torque is obtained, valuefor the motor.

• Motor does not rotate. Improper motor wiring or Correct wiring.
single-phase connection

Improper encoder pulse/rev Change parameter 8 to suitable
setting value for the encoder.

[_ Occurs when control power Using an incremental encoder Change parameter 9 to 1.is turned on.
POSITION Improper encoder pulse/rev Change parameter 8 to suitable
ERROR setting value for the encoder.

Improper encoder wiring Correct wiring.

Absolute encoder mulfunction Set up absolute encoder.

SERVOPACKmulfunction or fault Cycle the control power supply.

When occurs again, replace
SERVOPACK.

Occurs during operation. Improper encoder pulse/rev Changeparameter 8 to suitable
setting value for the encoder.

Improper encoder wiring Correct wiring.

Noise to encoder wiring Perform noise treatment.

[] • Occurs during operation. Fan does not rotate. Check fan appl,ied SERVOPACK• Occurs when control type HR20,30, 44BB.
HEATSINK power is turned OFFand
OVERHEAT then ONagain. SERVOPACKambient temparature LowerSERVOPACKambient

• Operation restarts after exceeds 55°C. temperature to 55°C or less.
reset and after a while.

(Cont'd)
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(Cont'd)

Status whenan error Cause Corrective Action
Occurs

[] OccUrs when control power Improper encoder wiring Correct wiring.is applied.
PGDIS- Alarmof 12bit absolute Perform absolute encoder
CONNECTION encoder occured setup.

Mulfunction of absolute Perform absolute encoder'
encoder setup.

SERVOPACKfault Replace SERVOPACK.

Encoder fault Replace motor.

, _ Occurs when control power SERVOPACKmulfunction or fault Cycle the control power supply.
i,.t is applied. $

OPENPHASE Whenoccurs again, replace
DETECTION SERVOPACK.

Occurs whenmain power is 3Sphase power supply improper Check connection.
applied, connection

Improper motor code setting Change parameter 7 to suitable
(type HR iS!i?; BAB1i;i only) value for the motor.

SERVOPACKmulfuction or fault Cycle the control power supply,
$

When occurs again, replace
SERVOPACK.

Occurs when control power SERVOPACKmulfunction or fault Cycle the control power supply.is applied. $
HARDERROR Whenoccursagain, replace

Occurs when main power is SERVOPACK.
applied.

Occurs during operation.

[-d-_ Occurs when control power SERVOPACKmulfunction or fault Cycle the control power supply.is applied. $
OVERFLOW Whenoccurs again, replace

SERVOPACK.

Occurs Occurs during Excessive acceleration Change parameter set value.
during accel./decel.
motor Excessive feed speed Change parameter or reference
run- speed.
ning.

Excessive load Check load (torque, inertia)
and application data.

Vibration, etc. Speed loop gain is low. Set slightly larger
occurs, parameter2 set value.

Motor does not Improper motor wiring Correct wiring.
operate on
command. Encoder mulfunction or fault When absolute encoder is used,

perform absolute encoder setup.
$

When occurs again or incre-
mental encoder is used,
replace motor.

(Cont'd)
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Status whenan error Cause Corrective Action ,==
Occurs q

[_ Occurs when control power Absolute encoder is used. Change parameter 9 to O.is applied.
OVERRUN Improper incremental encoder Correct wiring.

wiring.

SERVOPACKmulfunction or fault Cycle the control power supply.

When occurs again, replace
SERVOPACK.

Occurs at starting after Improper motor code setting Change parameter 7 to suitable
operating for a while, value for the motor.

Improper encoder pulse/rev Changeparameter 8 to suitable
setting value for the encoder.

Improper motor wiring Correct wiring.

Improper encoder wiring Correct wiring.

[-_ Occurs when control power Parameter data fault Verify parameter value andis applied. (Whenerror parameter No._O0) rewrite it.
PARAMETER .....
ERROR Table (Position/Speed/Boundary Check table value and rewrite

datafault) it.
(Whenerror parameter Na=O0)

SERVOPACKfault Replace SERVOPACK.

Occurs when control power Battery is not connected Check battery connection. •
is applied. 1

(Blinks) Battery connector contact
BATTERY fault
VOLTAGE
LOW Battery voltage reduction Replace battery.

(If battery runs down in short
time, check encoder, connection
or set up absolute encoder.)

SERVOPACKfault Replace SERVOPACK.

I
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PERIPHERAL DEVICES

12.1 COMBINATION OF PERIPHERAL DEVICES

Table 12.1 Combinationof Servopack,ServomotorMSeries and PeripheralDevices

Servopack AC Power Current RecommendedCapacity Applicable Noise Filler .2 Power
Servomotor Capacity per Per MCCB Noise ON/OFF

Type Type Servopack*' of Fuse Filter 200VAC Magnetic
CACR- USAMED- kVA A Type Class Contactor

HRO3BAB12 03[_] 1 1.0 7 LF-215 15A YASKAWAType
HI-15E2 (30A)

HRIOBAB 06_:][:] 1 2.1 8 or equivalent
09B[:]2 LF-315 15A

HR15BAB 12B [_] 2 3.1 10

HRO3BB 03_:_2]1 0.65 5 LF-305 5A

06[:][:] 1 .1.5 8 Good LF-310 IOA

HRIOBB ]
09B[:] 2 2.1 8

Poor LF-315 15A
HRI5BB 12B[:! 2 3.1 I0

'HR2OBB 20B [_ 2 4.1 12 LF-320 20A- YASKAWAType
HI-18E (35A).

HR3OBB 30B [_] 2 6.0 18 LF-330 30A or equivalent

HR44BB 44Bi_ 2 810 24 LF-340 40A

HR6OBB (USAMKD-) 11 32 LF-350 .50A YASKAWAType
60B [:]2 HI-25E(50A)

or equivalent

*i Values at rated load
*2 Made by Tokin Corp.
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Table 12.2 CombinationofServopack, ServomotorF SeriesandPeripheralDevices

Current Recommended Power
Servopack AC Power Capacity Applicable Noise FilterServomotor Capacity per ON/OFF

per MCCB Noise Magnetic

Type Type Servopack of Fuse Filter Type 200VACclassContactorCACR- USAFED- kVA A

02i[_(] i YASKAWAType "
HRO3BAB12 1.0 7 LF-210 IOA HI-15E2(30A)

03[[][]]1 orequivalent

HROSBAB12 05[]][]] 1 1.4 i1 LF-215 15A

HRIOBAB 09[:_] 1 2.1 8
LF-315 15A

HR15BAB 13C[_] 2 3. I i0 Good

02[_;_] 1 ] YASKAWAType
HRO3BB 0.65 5 LF-305 5A HI-18E (35A)

03[_][i]1 or equivalent
Poor

HRO5BB 05[:_:] 1 1.1 5 LF-305 5A

HRIOBB 0_[_2] 1 2. 1 8
LF-315 15A

BR15BB 13C [_] 2 3.1 10

HR2OBB 20C [:] 2 4.1 12 LF-320 20A

HR3OBB 30C[_]2 6.0 18 LF-330 30A

HR44BB 44C [_] 2 8.0 24 LF-340 40A

Table 12.3 Combinationof Servopack,ServomotorG Seriesand PeripheralDevices

Current Recommended Power
At Power Capacity Applicable Noise Filter

Servopack Servomotor Capacity per ON/OFF
Type Type Servopack per MCCB Noise Magnet ic

200VAC Contactorof Fuse Filter Type classCACR- USAFED- kVA A

02[]'{_]1 YASKAWAType
HRO3BABI2 1.0 7 LF-210 IOA HI-15E2(30A)

03[-}:-] 1 or equivalent

HRO5BAB1205[-][[]t 1.4 11 LF-215 15A

HRIOBAB 09[-_-] 1 2. 1 8
LF-315 15A

HR15BAB 13A[[] 2 3. 1 10 Good

02[:][:]2 "-{--
IIROSBB O.65 5 LF-305 5A

o3r:i-] i
Poor

HRO5BB 05[[_] 1 1.1 5 LF-305 5A YASKAWAType
t{I-18E(35A)

HRIOBB 09!_][_] 1 2. 1 8 or equivalent
LF-315 15A

HR15BB 13A[:] 2 3.1 10

HR2OBB 20A [_] 2 4. 1 12 LF-320 20A

HR3OBB 30A ":] 2 6. 0 18 LF-330 30A

HR44BB 44A '[-_ 2 8. 0 24 LF-340 40A
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Table12.4 Combinationof Sewopack,SewomotorD Seriesand PeripheralDevices

AC Current Recommended PowerServopack Servomotor Power CapaCity Applicable Noise Filter ON/OFF
Type Type Capacity per per MCCB Noise

• 200VAC MagneticCACR- USADED- Servopack of Fuse Filter Type ContactorkVA A class

HRO5BAB12 05E[_] 1.4 II LF-215 15A YASKAWAType
- HI-15E2(30A)

HRI5BAB IOE[_] 3.1 10 LF-315 15A or equivalent
Good

HRO5BB 05E[_] 1.5 8 LF-310 IOA

_'" LF-315 15A
BR15BB IOE.Lj 3.1 10 1- Poor

BR2OBB 15E[_] 4.I 12 _ LF-320 '20A YASKAWAType_v_ HI-18 (35A)
HR3OBB 22E [_] 6.0 18 LF-330 30A or equivalent

HR44BB 37E [_1 8. 0 24 LF-340 40A

"

Table 12.5 Combinationof Sewopack,Se_omotorS Seriesand PeripheralDevices

AC Current Recommended Power.
Servopack Servomotor Power Capacity Applicable NoiseFilter
Type Type Capacityper ON/OFF
CACR- USASED- Servopack per MCCB Noise 200VAC Magnetic

of Fuse Filter Type ContactorkVA A class

D r-] '

HRO2BAB12 02A k_. O.75 5 LF-205A 5A YASKAWAType
HI-15E_ (30A)

r-]HRO3BAB12 03A L_. 1.0 7 LF-210 IOA or equivalent

HRO5BAB12 05A [_] 1.4 11 LF-215 15A

HRIOBAB 08A L__ 2.1 8
...... LF-315 15A

HR15BAB 15A[_] 3.I I0 Good

02A ES]

D HRO3BB 0.65 5
03Ar-3L_. Poor LF-305 5A

HRO5BB 05A ,,:_: I. I 5 -_

r-]HRIOBB 08A t. 2.1 8
" LF-315 15A

r-]HRI5BB 15A L_. 3.1 10

r-]HR3OBB 30A L_, 6.0 18 LF-330 30A YASKAWAType
HI-18E (35A)
or equivalent

IEt
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Table 12.6 CombinationofServopack, ServomotorR Seriesand PeripheralDevices

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 200VAC Contactor

kVA A Type class

HRA5BABI2 A5C[_] 2 O.3 YASKAWAType
HI-15E=(30A)

HROIBABI2 OICE_]2 0.5 5 LF-205A 5A or equivalent

HRO2BAB12 03C _] 2 0.75
Good

HRO3BAB12 03C[[] 2 1.0 7 LF-210 IOA

"-V
HRO5BAB12 05C _ 2 1.4 11 LF-215 15A

Poor

HRIOBAB 07C[_]2 2.1 8 LF-315 IOA

HRA5BAB11 A5D7-_ 2 0.3 -_
5 LF-205A 5A

HROIBABII OlDE_]2 0.5

HRO2BABII 02D_ 2 0.75 8 LF-210 IOA

HRO3BABII 03D_] 2 1.0 ii LF-215 15A

HRO5BAB11 05D_] 2 1.4 15 LF-220 20A

Table 12.7 CombinationofServopack, ServomotorP Seriesand PeripheralDevices

Power Current Recommended
Servopack AC Servomotor Capacity Capacity Applicable Noise Filter Power
Type Type per per MCCH Noise ON/OFF
CACR- USAPEN- Servopack of Fuse Filter 200VAC Magnetic

kVA A Type class Contactor

HROIBABI2USAPEM-OIC_] 2 0.5 YASKAWAType

"'" 5 Good LF-205A 5A HI-15E2 (30A)

HRO2BAB12USAPEM-02C_i_ 2 0.75 _ or equivalent
4"

HRO3BABI2USAPEM-03C[_]2 1.0 7 Poor LF-210 IOA

HRO5BABI2USAPEM-05CL_,2 1.4 ii LS-215 15A

HRIOBAB USAPEM-IOC_ 2 2.1 8 LF-315I IOA
l
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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.

(a) Power supply unit for S, P, R series (madeby YASKAWACONTROLCO., LTD.)
• Input IOOVAC,output 90VDC,Max. 1.OADC(B9400876-2) type LPDE-1HOI

• Input 200VAC,output 90VDC,Max. 1. OADC(B9400876-1) type LPSE-2HO1

Dimensions in mm (inches)

50(1.969) • Lead Length: 500ram for each (19.69inches.)

[ _30(!,18_ -[ • Lead Color Distinction

_ AC Input Side Brake

\ 2-3(0.118) , 100V 200V Side
MTG HOLES

2-5 (0.217) DIA FACING "Blue Yellow Red
4 (0.157) DEEP White White Black

2
10.9841 • Max Ambient Temperature 60" C

100VAC : Internal Circuit 200VAC : Internal Circuit

[ DmODE '
I BRIDGE [ 'DIODE- ]

BLUE_)SURGE ._. _T'-_' RED (+) YELLOW
SUPPRESORlIP 4x I I RED (+)

ACSIDE G (BRAKESIDE
i _ I-_ _r suPPRESoR I I=U""_°"l ISURGEi

lWHITE _ "X_ . BLACK (-) WHITE _ BLACK (-)

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

I_CRE0500BL(made by Okaya Electric Industries Co., Ltd.) or equiva]entJ near brake coil
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(b) Power supply unit for M, F, G, D series (made by 0gura Clutch Co., Ltd.)

• Input 100VAC, output 90VDC, Max. L. 0A (type 0PR 109F)

• Input 200VAC, output 90VDC, Max. 1. OA(type OPR 109A)

Dimensions in mm (inches)

74(2.913)

6(0.236)27(1.063) , 40(1.575) ,

2

6 E3,236)
54(2.126)
64(2.520) (0.787)

Type OPR109F Circuit Diagram Type OPR109A Circuit Diagram

SWITCH

6_ SWITCH

2-- ---3 _ I

(+) 2 6_ 5 4 (+)

INPUT I _" j-_'-=",2"_¢ .__4" I _BRAKE BRAKE
100VACI I I "Y" _ 5,,=,1

Recommended fuse : type MF60 NR2 (made by TOYO FUSE CO., LTD.)

CircuitDiagram

,POWER,-_

Notes : l. 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 iside 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 equivalent] near brake coil.
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12.3 BRAKING RESISTOR UNIT (TYPE JUSP-RA03)

For Sarvopack Type CACR-HR60BB

220(8.661) 37(1:457)

t I,o _-10 I 200(7.874) I

(°_11_ _ I1<o_>,

"ROTEOTIVEII _1 N

COVER
t

'! r4

" ,I F--

CEMENT RESISTOR
o,_ 140WX 3Q'TY(25_)

TERMINAL(6P) 4-7(0.28)DIAWITH ACRYLIC
COVER MTG HOLES
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12.4 EXTERNAL POSITION INDICATOR (TYPE MCIF-L8ilIIIIi)

(1) Specifications

item_ Type MCIF-L8 MCIF-L8-24* MCIF-L8-A1*
----..._.

Power supply 5VDC,IA 24VDC,0. SA IOOVAC,0.2A

Power supply variation 4.75 to 5.25V 18 to 27VDC 85 to 120VAC
range

Operating temperature 0 to ÷55°C

Storage temperature -20 to +80°C

0perating/storage 90_or less
humidity

Vibration or shock Vibration resistance: 4.9m/sX(0.5G)(10 to 55Hz)
resistance Shock resistance: 19.6m/sZ(2G)

Number of display digits - sign indication and 8-digit number

Connecting method Serial communication, connected to connector
4CNof CACR-HR.

Note: Types marked with * are manufactured on order.

(2) Circuit block diagram

I i --1
[__ 7-SEGMENT LEDs I

COMMUNICATION _

CONNECTOR ] 1( 1TB
DISPLAY CONTROLLER _---_2 c_

[ _I POWER SUPPLY

I__

Note: Do not connect anything to 1CN pin 7 or 8 since they are for test.
Other pins are not used.

Power Supply and Connection

1 2 3

MC1F-L8 +5V 0 FG

MC1F-L8 24 +24V 0 FG

MC1F-L8-A1 ACIOOV (ACIOOV) FG
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(3) Dimensions in nun (inches)

Type MCIF-L8

POWER SUPPLY TERMINAL
6-M3 SCREWS CONNECTOR

FOR CONTROLLER

4-4.5 (0.177) DIA
MTG HOLES

tP_
_ 127 (51

142(5.591)

Mounting Dimensions

A

I _ i I [ I t I
L....__ ' ..... 3 -4

1,57 (6.181) 125 (4.921) . _1
138 (5.433)

Surface processing :

Electrodeposition coating, N1.5 in Munsell notation (black)
Mass : 0.6kg (1.31b)

"Applicable receptacle'

soldred type : MR-16F

caulking type : MRP-16F01
case : MR-16L
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12.5 DIGITAL SWITCH UNIT (TYPE MCIF-D[II]IIIIIi)

(1) Specifications

Type MCIF- MCIF- MCIF- MCIF- MCIF- MCIF-
Item _ D86 D66 D44 O80 D60 D40

Data contents 2-step(position/speed l-step(only position
reference data) reference data)*

Position reference BCD.8- BCD6- BCD4- BeD 8- BCD6- BeD4-
data digit digit digit digit digit digit

Speed reference data BCD6- BCD6- BCD4- None
digit digit digit

Operating temperature 0 to +55%

Storage temperature -20 to +80°C

Vibration or shock Vibration resistance: 4.9m/s_(O. SO)(lO to 55Hz)
resistance Shock resistance: 19.6m/sZ(2G)

Connecting method Connect 5CN to CACR-HR.

(2) Circuit Diagram

1CN

O 21

O 20

O 190 18

II II II I.II- o 1
.... I I1 II I1- o 2

" I1- - 04
0 5

| o 6
0 7
0 8

<POSITION REF. DATA) I

O0 10
0 11
0 12
0 13

- O 14
O 15
O 16

<FEEDING SPEED REF.DATA)
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(3) Dimensions in mm (inches)

Type MCIF-D44, -D66, -D86

F"q CONNECTOR FOR , -_

........ , '2_'2°2°;°'2_"I°fillIf..# , J., _ 981388)r
U U U U U U u u O Mounting Dimensions

47 (1.85)

I 1

• "-- ...... ="=,_=='=" ......... _ Number of Digits
I...... _ _ Type Lmm(in)

_'_l_ii[i'- I_ _l_ _ 8 _. _ -.r -j Pos4t on Speed4 MCIF-D44 47.5(1.87)

.6 8 6 MCIF-D86 79.5(3A3)

110(4.33) Surfacetreatment:

: Electrodeposition N1.5 in Munsell notation (black)

Approx. Mass : 0.3kg (0.71b)

Type MCIF-D40, -D60, -D80
CONNECTOR FOR
CONTROLLER MR-25RMD2*

-- --)'I"F 4-3.6 (0.14)DIA
_ MTG HOLES

.........• '
98 (3.86) F

' u u u LI LJ I..I U L.IU ' Mounting Dimensions

47 (1.85)

I.£.- _--, i_ _ "

.... ,_, = = i,-_.

[ 60(2.36; -_" " NuDm_i_r°f Type L mm(in)
4 MCIF-D40 47.5 (1.87)

_ 110(4.33) 6 MCIF-D60 63.5 (2.5)

8 MCIF-D80 79.5(3.13) j_ll_

Surface treatment "

"Applicable receptacle Electrodeposition N1.5 in Munsell notation (black)

soldered type : MR-25F Approx. Mass : O.2kg (0.41b)
caulking type : MRP-25F01
case : MR-25L
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12.6 CONTACT INPUT UNIT (TYPE MCIF-R86)

(1) Specifications

_ Type ,
Item _ MCIF-R86

Data contents Position reference (sign signal and 8-digit BCDsignal)
Speed reference (6-digit BCDsignal)

Operating temperature 0 to +55%

Storage temperature -20 to +80°C

0perating/storage 99_0r less
humidity

Vibration or shock Vibration resistance: 4.9m/s2(0.5G)(t0 to 55Hz)
resistance Shock resistance: 19.6m/s"(2G)

Input conditions • Power supply 24VDC,photocoupler input (drive current
7N)

• Dry contact and transistor open collector input
• Position data: 1CNconnector [

+24 V,_, 3k_3.3k[3• Speeddata: 2CNconnector INPUT

TERMINAL___

C_.__

Connecting method Connect3CNto CACR-HR5CN

(2) Dimensions in _ (inches)

Type MCIF-R86

(ICN) MR-50RMA _ r_

, _'_

. n,J

(2CN) ICN II II r"22_

MR-34RMA L

-4- E." C
• II II2CN "

(3CN) ,_,

MR-25RMA _ --E" _° __

3CN II II _ r.:_

_TN----- -4" _- ._
J 4u I (MTG PITCH)

;7(].57f,{ Attachments
55

1CN connector for cableCase MR-50L (Made by Honda%
Receptacle MR-50F \Tsushin Co. ]

2-M4 SCREW

TERMINAL 2CN connector |or cable

Case MR-34L (Made by Honda'_
Receptacle MR-34F kTsushin Co. ]

3CN connector for cable

Case MR-25L (Made by Honda_
Receptacle MR-25F \Tsushin Co. ,/
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(3) Circuit block diagram

SERVOPACK

, I-- 1 )11 1CN TYPE CACR-HR

- ,_ 2 )12 " I

100 4
8 )13

)14
)15

__.._ )16 "i
)1 7 , / 1 DSO0 .L,

101 __.._ )18 3CN] 17 0 0123 15CN
)19 18 0 DSO1 OI34 I

)1 10 19 O DSO2 ol35 I
---o---o )111 20 O DSO3 O136 I

,-----o_ )1 12 21 O DSO4 OI 37 I

10z _..._-_ )1 13 DSI10 OI 16 [)1 14 10 DSIH OI17 I
)1 15 ,20 DSI12

-- o 24
---o1 - )1a6 3 0 _ 01251
,.--o o )117 4 0 _ O 28

lOa _.=.=_ )1 18 5 0 DSI15 o 27)l 19 6 0 DSI16

)120 7 o _ ol28 1
POSITION ,---o"-_ )1 21 8 o .Ol 29 I

DATA ____ ) 122

104 ____ )123 90 _ Ooii3031Ii)124 10 O DS122 OI32 I
)125 11 0

)126 12 o _ OI40 1

)127 13 O D"D-_25 o[ 41 I
--0142 ]

10s )128 14 O DSI26 OI43 I
)129 15 o DSI27
)130 16 0 0144 J

)I 32 7-
106 ) 133

" )l 34"

) 35

_ ) 36

) 37 I
10 r ) 38 I

• )391 t__

) 40 MCIF.R86

)141/+/-
)..J'45/I .:"

/

2 2CN MCIF-R86 Connector Terminals
100 3

4 Connectorand 0V Line 24V Line Unused Pins
5 Terminal

6 1CN 5,10,15,20,25,30 47 46,48

7 35,40,45,49,50
5,10,15,20,25,30

l0t 8 2CN 32 31,33
9 34

1 3CN -- -- 22,23,24,25

I 1TB Terminal N Terminal P --

SPEED ]
DATA l°Z 1

1
1

. 1 1TB

" ] +24V
,03 "l;'-I o(24v

104 _

10s
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12.7 MANUAL PULSE GENERATOR (TYPE PREH-2C3T/IOO-M1)

(1) Specifications

item____ ype PREH-2C3T/IOO-M1

Powel supply 5VDC ±i0%, 150n_

Output waveform, Rectangular wave, line driver output
output type

Numberof 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

0perating/storage 20 to 80%RH
humidity

Vibration or shock Vibration resistance: 4.9m/s2(O.5G)(lO to 55Hz)
resistance Shock resistance: 19.6m/s2(2G)

Connecting method ]Connect £ACR-HR 4CN

(2) Output terminal Arrangement

Symbol Function Note: When connecting to Servopack,reverse SIG.A and SIG. A on

1 +V (OC5V) Par 5. 1, as follows:

2 V (OV) _ <Ex,.,_,,_,,-,i,_._t>
(20P) (5V differmtial output type)

3 SIG. A r CA I _ _ DC AVR
_J:_.L_'_ .CA' IP )< 4XSIC.A\A 1

4 SIG. A _J@_II'O;;'CB' IP: '_
/

5 SIG. B
20 t" FG _,._/

6 SIG. g

t
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(3) Dimensions in mm(inches)

30 57 (2.24) , TERMINAL NP

_ PACKING

(_,)\ ,0.2,
3.M,MTC_:REWS.0,(0.03,LONe

Drilling Plan
(for)anel cut)

¢,62 (2.44)
Note : Receiver IC is AM26LS32C,

HOLES

_ "__'L_ 3-_5 (0.20)
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12.8 CONNECTING CABLE

SERVOPACK

TYF=_=_CACR-HR

r

3CN I _P8409123OR DI_09179)

(WIRE ROD ONLY; CONNI_FOR NOT
'1 ,._ _O__VIDE._DL.....
i

FORSTATION_rO.METHOD JZSP.CC008.!_] ([_ _] i
(OPERATIONSIGNALSTATIONNO.,ETC.)_ _ I 2Ct r ........

I ([_ JZSP-CC002-[_.', MACHINE

SIDE

FORI_G-SWMETHOD _ JZSP.CC012.[j](_)#,_ I 5CN _--._I [_ _ [/O(OPERATIONSIGN)_I.,POSITIONREFERENCE,_ [,,.._{ [

SPEEDREFERENC,_ETCJ JZSP CC009 _ -- L. ._:_
FORDG-SWMETHOD_ r_

(OPERATIONSIGNAL)_ (_,_J

CL)NTACrINPUTUNIT II ---
JZSP.CC010._:](_ _ I I

® @

r_C_D s-c _::_ LPUUSE_PEP,ENCE8_,_-_,_ ,c,, --"J'N ,zsP.ccoo,:==f(RA_D_,_rc.)I i

i _G,TALswU_T _ J'I '_SERIALI

I

L ............. -J ....
L. .J

Note: Cable length: 1,3 or 5meters (39.37, 118.11or 196.85inches)
For 4CN or 5CN, select one cable suitable for the system.
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12.9 PARAMETER SETTER (PF803)

12.9.1 Specifications

(1) Display

Display element TN type LCD

Display screen 20 columns × 4 lines

Display character composition 5 × 7 dots matrix

Display character size 4.75 × 2.95mm/character
(0.19 × 0.12 in./character)

Display character type Alphabets(capital, small), numeric, symbols
(Total 195 types)

Cursor display method Blinked block

Status display 4 LED lamps
• Alphabet small let.ters mode: red
• On-line mode: orange
• Edit mode: green
• Transmission mode: yellow

Backup battery check display i red LED lamp

(2) Control

CPU 8-bit CMOSmicro=processor
(Basic clock: 7.37MHz)

Buffer memory 2000 bytes for terminal,
100000 bytes for file data .

Built-in backup battery 1NiCd battery(3.6V, 40mAH,rechargeable)
Exclusive-use for buffet memory backup

Buzzer 1 piezoelectric buzzer
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(3) Keyboard

Key top Membrane shielded type -

Switch for keys Switch with click feedback

Data input keys 44 keys

Shift key 1 key for key top lower data input

Capital key 1 key for switching alphabet capital/small

Windowkey I key for windowup/down

Batterycheckkey I key for checkvoltageof batteryexclusive
use for buffermemorybackup

Resetkey Ikey

Key inputcodetype JIScodemode : 192 types
ASCII code mode: 128 types

Function keys For 5 keys
Max. 64=code train registration possible
per key

(4) Interface

Using codes JIS 7-bit, 8-bit or ASCII code

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

/JIS C6361)
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(5) Power Supply

Usingbattery Exclusive-use nickel-cadmiumset battery(Type: FA4/7OOAAF)
Nominal capacity: 700mAH

Powersupplyswitch 1.

Rechargingjack 1

Consumedpower At normal operation:
• Local mode

At standby: tt5raW
At data processing: 300mW

•Online mode
At data processing: 580mW

(6) External Dimensions and Mass

Main body 205D × llOW× 35Hmm
(8.07D × 4.33W x 1.38H inches)
Mass: 580 g (1.281b)

Interface cable, connector Shielded cable,
Host system side connector: D-sub(25pins)
Removablefrom the main body

Standard 2m(78.74in. ) long (type PEC893-02

(7) Operational Environment

Environment Shockproof, dustproof and noise resistant
specifications in standard interface cable
(PEC803-02type)

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)

Output 7.5VDC+_IV,2.25V_

Po_er supply IO0±IOVAC(50/60Hz)

External dimensions, mass • Main body: 60D × 50W× 40Hram
(2. 361)× 1.97Wx 1.57H inches)
210g (0. 461b)

• DC output cable: 1.9m (74.8 in.

Operating temperature. +10 to ÷40°C

Applicable type PF803-AStype, operation possible during
recharging
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12.9.2 External View

<FRONT VIEW>
EDIT MODE DISPLAY LED

<REAR VIEW>

DATATRANSMISSIONMODEDISPLAY ONLINEDISPLAYLED

DISPLAYSECTION .;MALLLETTER MODEDISPLAYLED RUBBER SUPPORT _/_

BATTERY CHECK RESETKEY /
DISPLAY LED

BATTERY $
CHECK KEY _

\
\

QDN@N@
mD@@DD

@s@s@@ _" I@@ND@@
@@@@@@ /
@@@@@@ NAMEPLATE
@@@9@@@

, $
r--3 r-nj

SHIFT KEY

MAIN BODY SIDE CONNECTOR

SCREW

LINE INTERFACECABLE,CONNECTOR

LINE INTERFACE CABLE

HOST SYSTEM SIDE CONNECTOR
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12.9.3 How to Use

I

_ ] INSERT ATTACHED BATTERY IN MAIN BODY

• CONNECTOR CONVERSION CABLE

AC ADAPTER

ATTACHED CABLE

Servopack

Power Supply:

• Can be used with AC adapter connected.

i -Can be recharged fully for 48 hours and used for 10 hours without AC adapter.
• [f 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 _:_ to Q _

I -After depressing N key (control key), release it, depress another key.

• When used connecting with Servopack, if wrong key input is made, 1._ and _.J

key cannot be used.

In this case, input any character to cause an error by ['_ and start key input

again from the beginning.
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Setup (For the first use, perform the following setup.)

< Operation> <Description>
1.

MENU Displayed when turning the power on.
FI=TELCOM F2=TEXT

F3=SETUP F4=TEST

<Display 1>

2. _ + _ SelectSETUP.

3" SETUP-MODE Displayed setup-mode.
Set by using the following keys.

FI:COM F2:DISPLAY

FD=KEY F4=RS232C [_ : selects an item to be set.
F5=MENU f"-73 sets data. See next

4. Set the setup data as the following I__
page.

procedure. [_ : ends the setting.

0 [-_ + _ COMis selected.
• Data to be set

COMMUNICATION SPEED

9600 bps COMMUNICATION9600 bps
SPEED

CODE PARITY STOP
CODE ASCIIASCII Even 1Bit
PARITY Even

_ _ STOP 1Bit
XON/XOFF Enable

XON/XOFF LOCALECHO
LOCALECHO Disable

Enable Disable
DELIMITERDELIMITER CHARACTER
CHARACTER Cr. Lf

Cr.Lf DISPLAYis selected.

• Data to be set
SET-H-TAB STOP 1

_ + ['_ CR OPERATION Cr
MEMORY RETENTION Yes

SETH-TAB STOP
1

CR OPERATION
Cr

YesMEMORY RETENTION I
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@ _ + _. KEYis selected.

KEY CLICK • Data to be set

Yes KEY CLICK Yes

AUTO REPEAT AUTO REPEAT Yes

Yes

D
@ _ + [_ RS-232Cis selected.

Control RS-232C Input Signals.] • Data'to be.set
I

CSDSRCO CS NoNoNoNo DSR No

CD " No

@ _ ÷ _ Returns to MENU..

MENU

FI=TELCOM F2=TEXT

F3=SET UP F4=TEST

<Display 1>

Using method when connecting with Servopack (Turn on the,Servopack control power

supply.)

< Operation > <Description>

MENU

FI:TELCOM F2:TEXT

F3=SET UP F4=TEST

<Display 1>

1. ['_ + [_ Select TELCOM.

TELCOM-MODE

FI=TERM F2:UPLOAD

F3=DOWNLOAD

F5=MENU

<Display 4>

Select TERM.,

2. _ + [_ Perform echo-back.

3. _ + [-_ 10 If strange characters are
4. Check that characters are displayed displayed, clear the screen

by key input, by depressing[_ and[-}-] keys.
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5. Set the parameter and the table.

(ex) 9• Enter 20 to parameter No. 1.

• Enter 11110 to parameter No. 14. i

(b4) (b3) (b2) (bl) (b0)

• Enter-123 to position table No. 1.

DD© @ DSDDD
° Enter 1000 to speed table No. 25.

• Enter 98765 to block table No. 31.

6. [i] El} @ _ Whensetting is completed, send
7. After approx. 3 seconds: reset command.

@D @;@@?B
8. Check by all parameter display. I_ 1. Unused parameters No. 21 and

D _ @ o above arenot displayed.
Check by all position table display. 2. The amount of over-operation

[-_ [_ _] can be checkedby using

Check by all speed table display.
[-_] [-_ [_] _ key. 9
Check by all block table display.

9. _ + @ Return to <Display4>.

TELCOM-MODE

FI=TERM F2=UPLOAD

F3--DOWNLOAD

F5=MENU 9
< Display 4 >

10. When entering parameter and table

to PF803 file.

(!) _ + _ Select DOWNLOAD.

File Name.'? *DNLOAD*

Free Memory {__ } CURRENTNUMBEROF FILES

Byte

REMAINING MEMORY

< Display 5 >

1
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"File Name" + _ Input file name (within 8 characters)

(8 max.) and depress _ key.

O Wrong key input is cleared by
• _ key.

(_) [-[] _ _-] F_ (for parameter)

[_ [-_ [_ (for position table) (No display provided.)

F-_ [-_ [_ (forspeedtable)

_ _ (forblocktable)

@ Ends when decreasing remaining

memory value stops.

11. Send parameter and table entered in

PF803 file to Servopack.

(_ _ + [-_ Select UPLOAD.

Use following keys.

File Name? *UPLOAD* [_]: enters to file namemode.

, Select File I ] _[_]: selects the file.

< Display 6 > _ : 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.

I (FG) 0 | 0 Frame (FG)
J.

• O 1 /CD),,
i •

?IRXDI O I 0 2 (RXD)
I

3 (TXD) O I I O 3 (TX_)
I
I

4 (CTS) O 4 (DTR)

5 (RTS) ,. ,! O 5 (_;}

6 (I)TR) O t tI O 6 (DSR)

? (_;) O 7 (RTS)

' II I
t 0 8 (CTS)

2OtDSR) 0

PF803 side Personal computer side

fl Lsuh 25p female) ID-sub 9 pin female)
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• Personal computer setting : Set COY1 by MODEcommand as follows.

MODECOM1:BAUD=12,PARITY=E,DATA=7,STOP=1[_

or MODE COMl'12, E, 7,1_-_

(baud rate : 1200 baud, even parity, character = 7 bit, stop bit : 1 bit)

• Parameter Setter Setting

< Operation> <Description>

1.
MENU Displayed whenturning the poweron.
FI=TELCOM F2=TEXT

F3=SETUP F4=TEST

<Display 1>

2. _ + _ SelectSETUP.

3. Displayedsetup-mode.
SETUP-MODE Set by using the following keys.
FI:COM F2:DISPLAY

F3:KEY F4:RS232C [_ • selects an item to be set.

F5=MENU [-_ : sets data. See below.

1_ : ends the setting.

4. Set the setup data as the following

procedure.

@ _ + [_] COYis selected.
• Data to be set

COMMUNICATION SPEED COMMUNICATION1200 bps1200 bps SPEED
CODEPARITY STOP

I CODE ASCIIASCIIEven iBit PARITY Even

['_ STOP 1Bit
XON/XOFF Disable

XON/XOFF LOCALECHO LOCALECHO Disable
Disable Disable DELIMITER
DELIMITER CHARACTER CHARACTER Cr. Lf

Cr.Lf DISPLAYis selected.

7q
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@ _ + _ •Datato beset
' SET-H-TABSTOP 1

SET H-TAB STOP
CR OPERATION Cr1

CROPERATION MEMORYRETENTION Yes
Cr

MEMORYYes RETENTION I

® _ + [_ KEYis selected.

KEY CLICK • Data to be set

Yes KEYCLICK YesAUTOREPEAT AUTO REPEAT Yes
Yes

N
@ _ + [_ RS-232Cis selected.

Control RS-232C Input Signals •Data to be set

CSDSRCD CS YesYes Yes No DSR Yes

[_ CD No

@ _ + _ Returns toMENU.

MENU

FI:TELCOM F2=TEXT

D F3:SETUP F4:TEST
<Display 1>

• PFS03 _ Personal computer

0 Personal computer side : COPY/ACOMl[personal computer side filename [
0 PF803 side : Sameas sending to Servopack. (Display 6)

After sending, send_ and [_ in TERh!mode.• Personal computer , PF803

PFS03 side : Same as receiving from Servopack.
Bu ,donot

Personal computer side : COPY/A[personal computer"side filename I COM1[-_.

¢ PF803side : After receiving, ["__.
Perform setup (See pages 240 and 241) again after file exchanging with personal

computers.
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II1 ! DIMENSIONS }

13.1 AC SERVOMOTOR WITH ABSOLUTE ENCODER

(1) M Series Dimensionsinmm(inches)

Drawing 1 USAMED-03Bf__]I, -06B_::jl (Taper Shaft), -09Bf:.-j2 (Straight Shaft)
Ot

-- 14(0551){ ,( I"_ _6"3(0,406) 6(02_
1_3", LM 6(0.2_)J_ ' (0984) 4 (01

OPTICAL 4 (0 '_1 /M10P1.25

"ENCODER MOTOR LG LE / _" 5

-
4. 5 SECT.X-X

KB'_
-- TAPER1/10

Notes : For -.03B!jt .-06Bfjjjl For -09Bf;fj2
I. 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. L-'..in the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/R)

Semi-standard : W (1024 P/RJ

Drawing 2 USAMED-12Bf--j2 to -44Bf;;j2 (Straight Shaft)

LT I.M

2-M8 SCREWS (FOR EYEBOLT)
LG LE LR

OPTICALENCODER MOTOR LC

_---_ *.S;81 _ 4-LZ Detail of Shaft Extension

Notes :

I. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.

3. L"-,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 3 USAMKD-60B!-fj2 (Straight Shaft)

L

\ MOTO    OREYE*L',
m Q m

COOLINGAIR

RECEPTAcLECOOLINGFAN" I J /_ _ -'_7_- T- Detail of Shaft Extension4-LZ OIA/ m._-/-
OPTICAL ENCOOER {./
CONNECTOR

/

MOTOR
CONNECTOR

Notes

1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.

3. L"..in the models are as follows according to types of the encoder (P/R).

Standard : S (8192 P/R)
Semi-standard : W (T024 P/R)
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I Flange Surface Shaft Extension ApproxAC Servomotor Dwg. I

L LL LM LR LT KBI KB2 IE KLIlKL2 Mass

D Type USAMED-* No. LA LB LC. LE LG LH LZ S Q kg ((b)
03B.--1 _ 277 219 150 56 1(69)Iz,z 127 177 _ 109 92 145 110 __ 130 6 (0.47)12 165 9 _ _(5.12)(0.24) 9 (19.8)

(10,91)(8,63)(5.91)(2,28) (50) (6.97) (4.29)(3,62)1(5.70(4.3307__4) (6.6) (0.35)
69 234 _ 92 145 -o_334 276 207 58 1184 109 116 130 6 12 165 906B,_-_,'1t 1 {13.15)(10.87)(0.15)(2.28)(2.72)(7.24){9.21) {4.29)(3.62){5.71)[4.3507_o_4}(5.12)(0.24)(0.47)(r_.5){0.35) -- -- 14 (30.9)

403 345 276 58 (69)_.._253 303 t09 (92).._145 110 __ 130 6 12 165 9 22 -_=3 40OgB'--:2t (15.87)(13,59)(10.87)(2.28) (9.93)(11.93)-- (4.29) (5.71)[4,3307-8_4)(5.12)(0,24)(0.47) (6.5) (0.35)(086614_) (1.576)20 (44.1)
344 265 211 79 54 171 237 }39 92 200 1143__ 180 3.2 18 ,230 13.5 35 -_ 76

12B'-'2t 03.54)(10.43)(8,30)(3.11)(2.13)(6.73)(9,33) (5.47)(3.62 (7.87)',4,5 i (7.08)(0.13)(0.71) (9.1) (0.53)(1.3779-__) (2.992)22 (48.5)401 322 268 79 54 229 294 123 139 92 200 114.3__ 180 3.2 18 230 13.5 35 -_ 76

20B--_:2 (15.79)(12,68)(10.55)(3.11)(2.13)(9.01)(11.57)(4.84)(5.47)(3.62 (7.87)_,4,5 -_0_)(7.08)(0.13)(0.71)(9.1) (0.53)(1.3779__) (2.992)29 (63.9)2 486 407 353 79 54 314 379 123 139 92 200 114.3-0o25180 3.2 18 230 13.5 35 -I{" 76

3OB-._;2 (19.13)16.0_)(13.93)(3.11)(2.13)(12,35)(14.93)(4.84)(5,47)(3,62 (7.87),14,5 i (7.08)(0.13).(0.71) (9.1) (0.53)(1.3779-_) (2.962),41 (90.4)44B-__;2 688 57B 524 110 54 476 _550 123 149 92 200 114.3_' 180 3.2 18 230 13.5 42 -_6 110
(27.09)(22.76)(20.63)(4.33)(2.13)(18.74)(21.65)(4,84)(5.87)(3,62 (7.87):4,5 -_i_i (7.08)(0,13)(0.71) (9.1) 0.53 (1.6535__)(4.33)66 (145.5)

800, 690 /tO 476 I 583 123 149 92 200 I14.3_i_ I 180 3.2 18 230 '13.5 42 -_0_s 110 I6OB--_2 3 (31.50)'(27,17)-- (4.33) (18.74)(22.95)(4.84)(5.87)(3.62)(7.87)r4,5 -0001)(7.08)(0.13)(0.71) (9.1) (0,53)(1.6535_8_)(4,33)71 (156,5)

_'For servomotor of 6kW, "K" is used instead of "E', because of externally fan-cooled type
t Not provided with an eyebolt.

CONNECTOR TYPES

D AC Servomotor Motor Connector Types Absolute Encoder Connector TypesType USAMED- Receptacle L-type Plug Straight Plug Cable Clamp Receptacle L-type Plug Straight Plug Cable Clamp

03B ;_;1 MS3102 MS3108 MS31 06 MS3057
06B :-; 1
098[_-'2 A18-10P B18-10S B18-10S -10A

12B;:;2 MS3102 MS3108 MS31 06 MS305720B'_-,2 MS3102 MS3108 MS3106 MS3057
3OB,_-;2 A22-22P B22-22S B22-22S - 12A A20-29P B20-29S B20-29S -12A

44B,::.:2 MS3102 MS3108 MS3106 MS3057
USAMKD- A32-1 7P B32_17S B32-1 7S -20A

60B F.'.:2" ?

_,Coofing fan receptacle : MS 3102 A 14 S-6P

D Cooh'ng fan plug : MS 3108 B 14S-6S I

Cooling fan clamp: MS 3057.6A t Servomotors with a brakeMECHANICAL SPECIFICATIONS are also available.

Accuracy (T. I. R)* Reference Diagram

Flange surface 0.04 FAN TERMINAL CONNECTION

perpendicular to shaft @ (0.0016) /__...[-_® _ (For only 60BS2)
Flange diameter 0.04

concentricto shaft(_) (0.0016) IA Fanmotor
0.02

D Shaft run out _) (o_._8) /z'_ A _'_ B Fan motor

(O.O016 _) _ C --

T. I. R (Total Indicator Reading) D Alarmterminal

t Accuracy for motor types USAMED-44BS2. USAMKD-6OBS2. E Alarm terminal

CONNECTOR SPECIFICATIONS F -
Motor Receptacle Absolute Encoder Receptacle

B Phase V B Output L -- - ['_SHAOING

C I Phase W C ChannelBoutput Y -- COILGround D Channel-B-output N --

ChannelCoutput P -- Alarm Contact :Channel-(_output R For reset OFF at normal fan rotationON at i800+-200 r/rain or less

GH 0V S 0V (battery) (ON during 3 seconds at start-up)+5VDC T 3.6V(battery) Contact Capacity :
J I Frameground - -- Max. resistive load 110V, 0.3A
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(2) F Series Dimensions in mm (inches)

Drawing 1 USAFED-O2Cf-jjl, -03C!:-jl (Taper Shaft)

k LR

LL t LRI (0SSI:LE --14-'-15 (059_)l 81(°315'

OPTICAL ENCOOER i MOTOR LG i P'° (o,s,5,

,

KB2

Notes : Detail of Shaft Extension

1. Plug and clamp are not attached for receptacle connection.

2. Key and keyway comply with JIS B 1301-1976
(Parallel key. keyway: common class.)

3 Motor should be mounted with connectors down.

4. L; 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-05Ci-jjl, -09Ci-jjl (Taper Shaft), -13C_jjj2 (Straight Shaft)

L LR

LL _ {B(07_) I1_ 12(0472) 6 (0236)_"]
LT LM j --_, 14(0_'TI I 153(0406)
" '} • I 6 lo_ _ (oz_l

OPTICAL ENCODER MOTO E. LC . /I_"0)P1.25

_. ,,_ .-SECTX X

Notes : For -05CSl, -09CSl 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.

(Parallel key, keyway: common class.)
3 Motor should De mounted with connectors down.

4. f.-.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)
J

Drawing 3 USAFED-2OC!:-j2 to --44C!:_j2 (Straight Shaft)

t

2-M8 SCREWS (FOR EYEBOLT)

OPTICALENCOOER , MOTOR LG -- LC LRg' \

4-LZ
I KB1

KB2 Detail of Shaft Extension

Notes :

1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.

3. L"..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)
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I Flange Surface ShaftExtensionApprox
AC Servomotor I)wg. L LL LM_ LR LT KB1 KB2 IE KL1 KL2 MassType USAFED- No.

LA LB LC LE LG LH LZ S Q kg (Ib)

020"."1" 234 197 137 37 60 90 172 76 87 100 80 -8=0 90 4 7 120 6.6
1 (9.21)(7.75)(5.39)(1.46)(2.36)(3.54)(6.77) -- (2.99)(3.43)(3.94)(3.1496_8_2)(3.54)(0.t57)(0.27{(4.72)(0.26) -- -- 5 (11.0)

280 243 183 37 60 136 218 76 87 100 B0 -8=0 90 4 7 120 6.6 _
O3C-__;1* (11.02(9.56)(7.2) (1.46)(2.36)(5.35)(8.56) -- (2.99)(3.43)(3.94)(3.1496__2)(3.54)(0.157)(0.27((4.72)(0.26) -- 7 (15.5)

,277 219 150 58 69 127 177 109 92 145 110 -_ 130 6 12 165 9
050"-_:1" (10._ (862) (5.91)(2.28}(2.72)(5,0) (6.97) -- (4.29)(3.62)(5.71)(4.3307_8_4)(5.12)(0.24)(0.47 (6.5) (0.35) - -- 9 (19.9)

334 276 207 58 69 184 234 1091 92 145 110 __ 130 6 12 165 9
09C,:.j1 * 2 (13.141(10.86(8.16)(2.28)(2.72)(7.24)(9.21) -- '(4.29) (3.62)(5.71/(4.3.._7__,)(5.12)(0.241(0.471(6.5/ (0.35) -- -- 14 (30.9)

403 345 276 58 69 253 303 109 92 145 110 __ 130 6 12 165 9 22 -_=3 40
130,:-'2" (15.87)(13.59)(10.87)(2.28)(2.72)(9.%)(11.93)-- (4.29)(3.62)(5.71)(4.3307_8m4)(5.12)(0.24)(0.47 (6.5) (0.35)(08661_) (1.57)20 (44.1)

344 265 211 79 54 172 237 139 92 200 114.3-_0_ 180 3.2 18 230 13.5 35 "8_ 76
20Ci-.:2" (13.54(10.43)(8.3) (3.11)(2.13)(6.77) (9.33) -- (5.47)(3.62)(7.88)(4.5 -_z_) (7.09)(0.13)(0.71)9.06 (0.53)(1.3379-__) (2.99)22 (48.5)

401 322 268 79 54 229 294 123 139 92 200 114.3-_ 180 3.2 18 230 13.5 35 -_01 76
30C'[;2 3 (15.79(12.68)(10.55)(3.11)(2.13)(902)(11.57)(4.85)(5.47)(3.62)(7.88)(4.5 -_0=) (7.09)(0.13)(0.71)(9.06)(0.53)(1.33798_) (2.99)29 (63.9)

486 407 353 79 54 314 379 123 139 92 200 114.3-_ 180 3.2 18 230 13.5 35 "8°1 76
44C--j2 (19.14(16.02)(13.90(3.11)(2.13)(12.36)(14.92)(4.85)(5.47)(3.62)(7.88)(4.5 -_0_) (7.09)(0.13)(0.71)(9.06)(0.53)(1.3379-8_) (2.99)41 (90.4)

,I,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

o2c-_j i MS3102 MS3108 MS3106 M53057
03c ,:__1 A14S-2P B14S-2S B14S-2S -6A

05C-.-'1 MS3102 MS3108 MS3106 MS3057
09C-'.: 1 MS3102 MS3108 MS3106 MS3057
130--_:2 A18-10P B18-10S B18-10S -IOA A20-29P B20-29S B20-29S -12A

2OC,:__2 MS3102 MS3108 MS3106 MS3057
300,;-.,'2
44C i._,'2 A22-22P B22-22S B22-22S -12A

MECHANICAL SPECIFICATIONS
Accuracy (T. I. R)* Reference Diagram I

Flange surface 0.04 Servomotors with a brake Iperpendicular to shaft (_) (0.0016) are also available.

Flange diameter 0.04 ( II[___.t-©]
concentric to shaft (_) (0.0016)

Shaft run out @ 0.02(0.0008)
,_ T. I. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS
Motor Receptacle Absolute Encoder Receptacle

0 @
A Phase U A. ChannelA output K --

B PhaseV B ChannelAoutput L --

C PhaseW C ChannelB ouiput M --

D Ground D ChannelBoutput N --

E ChannelC ou!put P --
F ChannelCoutput R For reset

G OV S OV (batteryJ

H +5VDC T 3.6V(battery)

J Frameground --
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(3) G Series Dimensionsinmm(inches)

Drawing 1 USAGED-02A_:;il, -03A!;-i1 (Taper Shaft)

L . LR j

. LT =1 LM _ LC t LE :: =55 : =
ENCODER_I , MOTOR LG _ (0216110 65(0226) 4

] (01575)oP,,CA1-, j \q to39,,M,,,o

J_._l,-_=J Ii 4-LZ .._

I. KB2 Detail of Shaft Extension

Notes :

I. Plug and clamp are not attached forreceptacleconnection.

2. Key and keyway comply with JIS B 1301-1976.

(Parallel key, keyway : common ctassJ
3 Motor should be mounted with connectors down•

4. f._ in the models are as follows according to types of the encoder (P/R).
Standard :S (8_92 P/R)

Semi-standard ; W (1024 P/R)

Drawing 2 USAGED-05A!-;_I, -09A_:-_1(Taper Shaft), -13A_;.-_2(Straight Shaft.)
LR

. 6(1"32361LRL 1810/(_) I_ 12[0472)

OP'FiCALENC MOTOR t.C, LE LC u__ (01968)

\ _ o _
• _] , m

._ SECT X.X

KB1 -- TAPER1/10
KB2

For -05AS1, -09AS1 For -13AS2

Detail of Shaft Extension
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. i."..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 3 USAGED-20A_::i2 to -44A_::i2 (Straight Shaft)

L

. 2-M8 SCREWS (FOR EYEBOLT)
OPTICALENCOOER MOTOR LG LC LR

4-1_
I KRI

Ke2 Detail of Shaft Extension

Notes :

1. Plug and clamp are not attached for receptacle connection•
2. MOtOr should Oe mounted with connectors down.

3. E"..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)
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AC Servomotor _ Flange Surface ShaftExtension Approx
Type USAGED-I-_._" L LL LM LR LT KB1 KB2 tE KL1 KL2 Mass

I LA LB LC' LE LG LH LZ S Q kg (Ib)
, '234 197 137 37"" 60 90 172 76 ST j100 80 -_e0 90 4 7 120 6.6

02A,_.,1;-' (9.21)(7.75)(5.39)(1.46)(2.36)(3.54):(6.77) -- (2.99)(3.43)I(3.94)(3.1496._2)(3.54)(0.157)(0.276)(4.72)(0.26) --
5 (11.0)

1

280 243 183 37 60 136 218 76 87 '100 80 -_0 90 4 7 120 6.6 -- 7 (15.5)03A!-.:1 * (11.02)(9.56) (7.2) (1.46)(2.36)(5.35)(858) -- (2.99)(3.43)1(3.94)(3.1496-_2)(3.54}(0.157)(0.276)(4.72)(0.26) --

,., , 277 219 150 58 69 127 177 109 92 145 1_0 __i130 6 12 165 9 -- 9(19.9)05A,__,I (10.Z)(8.62)(5.91)(2.281(2.72)(5.0)(6971-- (4.29)(3621(5.71)(4.3307__4)'(5.12)(0241(0.47)(6.5)(0.35) -

334 276 207 58 69 184 234 109 92 145 1;0 __ 13-0 6 12 165 9 -- 14(30.9)
09A:-'I * 2 (13.14)(10.86)(8.16){2.28)(2.72)!(7.24)(9.21) -- (4.29)(3.62)!{5.71)14.3307._4)I {5.12)(0.24)(0.47)(6.5) (0.35) -

403 345 276 58 69 253 303 109 92, 145 110 __ 130 6 12 165 9 22 -_m 40
13A,"-_:2" [15.B7)03.59)(10.B7)(2.28)(2.72)(9.96)(11.93)-- (4.29)(3.62)1{5.71)(4.3307__4)I (5.12)(0.24)(0.47) [6.5) (0.35)'(0.86614_) (1.57)20 (44.1)

344 265 211 79 54 172 237 139 92 200 114.3-_o_180 3.2 18 230 13.5 35 ,8o_ 76
2OA,"-_2" (13.54)(10.&3)(B.3) (3.11)(2.13)![6.77){9.33)-- {5.47){3.62)!(7.88){4.5 ._@) {7.ff3)(0.13)(0.71)(906) (0.53){L3379-_o°_) (2.99)22 (48.5)

401 322 268 79 54 229 294 123 139 92 200 114.3__ t80 3.2 18 230 13.5 35 -_m 76
3OA,;.;2 3 (15.79)(12.68)(10.55)(3.11)!(2.13):(9.02)(11.57)(4.85)(5.47)(3.62)'(7.88)(4.5 __ ) (7.09)(0.13)(0.71)(9.06)(0.53)(13379-__) (2.99)29 (63.9)

44A'_._2 486 4()7 353 79 [ 54 j 314 379 123 139 92 200 114.34m 180 3.2 18 230 13.5 35 -_m 76
(19.14)(16.02)(13.90}(3.It)_(2.13):(12.36)(14.92}(4.85)(5.47)(3.62)(7.88)(45 0 (7.09)-00_) (0.13)(0.tl) (9.06) (0.53)(L33/9-8_) (2.99)41 (90.4)

• Not provided wiih an eyebolt.

t CONNECTOR TYPES
AC Servomotor Motor Connector Types Absolute Encoder Connector Types

.Type USAGED- Receptacle L-type Plug Straight Plug Cable Clamp Receptacle L-type Plug Straight Plug Cable Clamp

O2A ,;..,'1 MS3102 MS3108 MS3106 MS3057
03A--.:1 A14S-2P A14S-2S B14S-2S -6A

05A '_.",'1 MS3102 MS31 08 MS31 06 MS3057
09A-','1 MS3102 MS3108 MS3106 MS3057
13Ai", 2 A1B-IOP B18-10S B18-10S -10A A20-29P B20-29S B20-29S -12A

. 20A-','2 MS3102 MS3108 MS31 06 MS3057
30A!-_2

t 44A i.'.:2 A22-22P B22-22S B22-22S - 12A
MECHANICALSPECIFICATIONS

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 -(.- ---[.[_Y l
concentric to shaft (_) (0.0016)

0.02
Shaft run out (_) (0.0008)

• T. I. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS ,
Motor Receptacle Absolute Encoder Receptacle

e @
A Phase U ' A ChannelA output K _ --

B Phase V B ChannelA output L --

C Phase W C ChannelB output M -- /
D Ground D ChanneIB output N -- elE ChannelCOutputP --

F Channeic output R For reset

G 0V S 0V(battery)

H +5VDC T 3.6V (battery)

J Frameground -- --
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(4) D Series Dimensions in mm (inches)

Drawing 1 USADED-O5E_;;_2 to -37E_-.-j2

i ,, L LC4 Lc

o _

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. _,.-'.,in 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 QK T U W

22 -o°.c,3 50 45 6 3.5 6
_- _ _ O5E--.,'2K-_-_,' (0.8661_o°cx_s)(1.97) (1.77) (0.236)(0.138)(0.2362)

10Ef:.,'2Kf_-.,' 22 -%3 50 45 6 3.5 6
__ (0.8661-°oo_)(1.97)(1.77)(0.236)(0.138)(0.2362)

28 -%3 50 45 7 4 8
15Ei_.:2Ki_-__ (1.1024-o°ooos)(1.97) (1.77) (0.275)(0.157)!(0.3149)

28 -%3 50 45 7 4 8
22E,:;J2K-__ (1.1024-o°_oo5)(1.97) (1.77) (0.275)(0.157)(0.3149)Detail of Shaft Extension

32 -o%6 60 50 8 5 10
37Ef;_2K,:__ (t.2598-°o_) (2.36) (1.97) (0.315)(0.197)(0.3937)Note: Key and keyway comply with JIS B 1301-1976

(parallel key, keyway: common class).
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AC Servomotor Flange Surface ShaftExtension Approx
Type USADED- L LL LM LR LT KB1 KB2 IE KL1 KL2 D Mass

LA LAI LB LC LEILG LH LZ Ill S Q kg(Ib)

237 182 137 55 45 82 158 143 92 130 200 t14.3__ 180 3.2 12 230 13.5 _ 22 -_3 50 17 (16)
O5E--.:2OE* (9.33)(7.17)(5.39)(2.18)(1.77)(3.23)(6.22)-- (5.63)(3.62)(5.12)(7.87)-- (4.5 _) (7.09)(0.126)(0.472(9.06)(0.53) (0.8661__)(1.97)[37.5(35.3)]

I OE--j2OE* ,257 202 157 55 45 82 178 _ 143 92 130 200 114.3__ 180 3.2 12 230 13.5 22 -_a3 50 19 (18)
(10.12)(7.96)(6.18)(2.16)(1.77(3.23) (7.0) (5.63 (3.62)(5.12)(7.87)-- (4.5 -_) (7.59)(0.126)(0.472(906)(0.53)-- (0.8661__)(1.97)[41.9(39.7)]

272 217 170 55 47 100 193 142 162 92 130 235 250 200-80_ 220 4 16 270 13.5 M8 28 _3 50 30 (27)
1 5E_-.:2OE (10.71)(8.47)(6.69)(2.16)(1.85)(3.94)(7.60)(5.59)(6.38'(3.62)(5.12)(9.25)(9.84)(7.874_B) (8.66)(0.157)(0.63)(10.63)(0.53} (1.1_4-_0s)(1.97)[66.2(59.5)]

287 232 185 55 47 100 208 142 162 92 130 235 250 200 __ 220 4 16 270 13.5 26 -_c,3 50 32 (29)
22E'_J20E (11.30(9.06)(7.28)(2.16)(1.85)(3.94)(8.19)(5.59)(6.38)(3.63)(5.12)(9.25)(9.84)(7.874__e)(8.66)(0.157)(0.63)(10.63)(0.53}M8 (1.1024._) (1.97)[70.6(63.9)]

37E_:'2OE (,_7) 282 235 65 47 100 251 142 162 392 130 235 250 _ _0_ 220 4 16 270 13.5 32 __,, 60 39 (38)(11.02)(9.25)I(2.56}(1.85)(3.94)(9.88)(5.59)(6.38)( ) (5.12)9.25 (9.84)(7.874°_8)(8.66)(0.157)(0.63)(1063}(053)M8 (1.25.___0006)(2.36)[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.

CONNECTOR TYPES
AC Servomotor Motor Connector Types Absolute Encoder Connector Types

Type USADED- Receptacle L-type Plug Straight Plug Cable Clamp Receptacle L-type Plug Straight Plug Cable Clamp
OSE,;_-_:2 -.",'!'.,' MS3102 MS31 08 MS31 06 MS3057

10E ,;..,'2 ,;;.:,;..,' A20-1 5P B20-155 B20-1 55 :12A MS3102 MS3108 MS31 06 MS3057

22E -.'.,'2 ,;._,;..: MS3102 MS31 08 MS31 06 MS3057 A20-29P B20-295 B20-295 -12A
37E -_'_,'2--" !-.: A24-10P B24-105 B24-105 -16A

MECHANICAL SPECIFICATIONS Servomotors with a brake
Accuracy (T. I. R)* " Reference Diagram are also available.

I iit_

Flange surface _ (o.oo16)

perpendicular to shaft (_) (0.0026')U'Ub' /_r_(_) _

Flange diameter j 0.04 .
concentric to shaft (_ i (0.0016)

Shaft run out Q 0.02
(0.0008)

T. I. R. (Total Indicator Reading)
"fAccuracy for motor types USADED-15EW, -22EW, and -37EW.

CONNECTOR SPECIFICATIONS
Motor Receptacle Absolute Encoder Receptacle

A PhaseU E Braketerm A ChannelA output K ChannelS output

B PhaseV F Braketerm. B ChannelA-output L ChannelS output

C PhaseW G -- C ChannelB output M --

D Ground D ChanneI-B'output N --

E ChannelC output P --

When not provided with holding F ChannelC output R For reset
brake, E and F are not used. G 0V S 0V (battery)

H + 5VDC T 3.6V(battery)

J Frameground -- --
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(5) S series Dimensions in mm (inches)

Drawing 1 USASEM-02A_--i 2 I
223.5

LL_ _,LR |

" IV

Notes:

I. _.."..in the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/RJ

Semi-standard : W (1024 P/R)
2. Vibration class : V15

3. Plug and clamp are not attached for receptacle connection. ,_
4. Motor should be mounted with connectors down. 1

Drawing 2 USASEM-03A_--j2, -05Ai.-:i2 (Straight Shaft)

105512 _1

• 25i
10 98_

Notes :
I. Plug and clamD are not attached for receptacle connection.
2. Motor should be mounted with connectors down.

3. t,-,.,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 3 USASEM-08Ai:;j1, -15Ai;.j1, -30Ai--jl (Taper Shaft) I

= " L

(UTMAH.B
': _O.A

I i

\ li
TAPEF_1.1_0 4 LZ DIA

251 i (098) KB _

Notes :

1. Plug and clamp are not attached/or receptacle connection.

.2 Key and keyway comply with JIS B 1301-1976
(Parallel key, keyway .'precise class.)

3l Motor should be mounted with connectors down.
4. _,_"-.in the models are as follows according to types of the encoder (P/R). I

Standard : S (8192 P/R)
Semi.standard : W (1024 P/R}
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; Flange Surface Approx
AC Servomotor Dwg. L LL LM LR KB KL ' MassType USASEM- No.

LA LB LC LE LG LH LZ kg (Ib)

201 171 83 30 72.5 80 50 °0_ 65 3 6 90 5 2.0 (4.4)02A,_:.:2 1 (7.91) (6.73) (3.27) (1.18) (2.85) - (3.15) (1_5o0z_) (2.56).[0.118)(023_) (3.54)(0.1968)

03A';:.:2 2 208 178 114 30 79 90 70 _°0z 80 3 8 105 8
(8.19)(7.01)(4,49)(1.18) (3.11) - (3.54) (275_r_) (3.15) (0.118)(0.31)(4,13)(0.236)3.2(7.1)

05A _-.;2 2 230 200 136 30 101 90 70 °_0 80 3 8 105 6
(9,01)(7.83) (5,31) (1.18)(3.98) - (3.54) (__T--_) (3.15)(0.118)(0.31) (4.13)(0238 3.8(8.4)

08A_-.;1 3 270.5 212.5 149 58 115 102 130 _t0 _ 120 3 10 155 9
(10.65)(8.37) (5.87)(2.28) (4.53) (4.(_) (5.12) (4.3_07o0m4)(4.72)(0.118)(0.39) (6.1) (0.35)6.3 (13.9)
325.5 267.5 204 58 166.5 109 145 tl0 o_ 130 6 12 9 9

15A,_-'1 3 (12,81)(10.53)(8,0_)(2.28) (6.56)(4.29) (5.71) (4.3307o._4)(5.12) (0,24)(0.47) (6.5) (0.35)11.5(25.4)

374 304 240 70 206 135 200 1143__ 180 6 18 230 13.5 24.5 (54)
30A_-_;1 3, (14.72)(11.96)1 9.44) (2.76) (8,11) (5.31) (7.87) (4_ °_6) (7.09)(0.24) (0.71) (9,1) (0.53)

Shaft Extension
AC Servomotor Dwg.
Type USASEM- No.

LW Q QK QA X S V P U W T

08A,:..:1 3' 18 28 25 12 10.3 16 21 MIO 4.3 _% 5 5
(0.71) (1.1) (0.98) (0.47) (0.41) (0.63) (0.83) (P125)(0.169_o) (0.1968)(0.1968)

19 21 M10 5.8 -°1 5 5
15A,_-_1 3 (01.78)(2.18)(0.25) (01.42)(1.041_(0.75)(0.63)(P125)(0.228_0004)(0.}968)(0.1968)

30A,_-.;1 3 20 36 32 14 12.5 22 24 M12 6.6 -o°_ 6 6
(0.79) (1.42) (1.26) (0.55)(0.49)(0.87)(0.94)(P1.25)(0.26 _0°_)(023_)(0.2362)

CONNECTOR TYPES
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 MS31 06 MS3057

05A_:.:2 A18-10P B18-10S B18-10S -10A MS3102 : MS3108 MS31 06 MS3057
08A -.'.,'1 MS31 02 MS3108 MS31 06 MS3057 A20-29P B20-29S "B20-29S -12A15A,_-:1
30A -._1 A20-4P B20-4S B20-4S -12A

MECHANICAL SPECIFICATIONS

Accuracy (T. I. R) ° Reference Diagram

t 'Flange surface 0.04 1 Servomotors with a brake

perpendicular to shaft I_) (0.0016) : _.._® are also available.

Range diameter 0.04 ( ' II[_._-©l
concentric to shaft (_ (0.0016)

Shaft run out (_) 0.02 .
(0.0008)

_, T. I. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS
Motor Receptacle Absolute Encoder Receptacle

©
A Phase U A ChannelA output K --

B Phase V B ChannelA output L --

C Phase W C ChannelB output M --
D Ground D ChanneI-Boutput N -- t.]l

E Channel C output P

F ChanneIC output R For reset

G 0V S 0V (battery)

H +5VDC T 3.6V (battery)
J Frameground --
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(6) R Series Dimensions in mm (inches)

USAREM-A5CS2K 50W, -O1CS2K 100W ...... (200V)
USAREM-A5DS2K 50W, -O1DS2K 100W ...... (100V)

L

ENCODER LEAD LENGTH LL 30 _ 1.18) _"

350_+50(13.78_+1.99) 65(3.35) LM _ 3 "_"

AWG20x4"CORE " • (0.24)6 _ -(0.12) (4-_0.20)

i

,ooo, tl  OO,,
,, -=t===,_- 3__+so'l!l(4

USAREM-O2CS2K 200W, -03CS2K 300W ...... (200V)
USAREM-02DS2K 200W, -03DS2K 300W ...... (100V)

L

t LL 3 (1.18)OPTICAL 64(2.52) LM(0.12 3 4-_6 (4-_0.24)'

ENC?DER._ i= (0.3,)

._ ._, _ _ ! "1-_ ,4(o.5sl

:L&JI

Drawing Servomotor L LL LM S LB Approx. Mass
No. Type USAREM- kg (tb)

A5 C S2K 169 139 54 8 _o°.oo9 50-o°.o25 1.5 (3.3)(6.66) (5.48) (2.13)1
186.5 156.5 71.5

01 CD S2K (7.34) (6.16) (2.81) (0.315 _000036 ) ( 1.9685 _000098 ) 1.8 (4.0)

181.5 151.5 87.5 14_0.m1 70_O.o30 2.5 (5.5)02 C S2K (7.15) (5.96) (3.44)2

CD 205.5 175.5 111.5 o )03 S2K (8.09) (6.91) (4.39) (0.551 -0.00043 (2.756_°om2) 3.1 (6.9)

3 05 C S2K See Drawing3. 16_°.011 110_°.o3s 4.9 (10.8)

4 07CDS2K SeeDrawing4. (0.631o ) o )-0.00o43 ( 4.331-o.ooo14 7.5 (16.5)

-- 260 --



Dimensions in mm (inches)'

USAREM-O5CS2K 500W...... (200V)USAREM-O5DS2K 500W ...... (100V)

223 (8.78)

183 (7.20) ., .40(1.57.1q

= 64 (2.52) 119 (4.69) _-] " 3(0,1_

[g : , _

, __ ! .

NAME_

202_ .... (0.20; (4"4_o'35)c_

D USAREM-07CS2K 700W...... (200V)

246 (9.69)

206 (8.11) _ 40 (1.5__1

(2.52). _42(5_9) _ ,3_1
2 __ 10(039)J • 120 (4.72) _1

gg

I ._-)__ L i.

10.981 ) d
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(6) R Series (Cont'd)

CONNECTOR TYPES
• Providedby customer

Servomotor Encoder Side Motor Side t[_i in typedesignationis C(200Vclass)o( D (t00V
Cable Oamp class).Cable Clamp Receptacle Plug* Type Note :Type Receptacle I Plug" Type TypeUSAREM- Type Type Type 1. Withmotorconnectionshownabove,byplusrefer-

A5[_] t S2K MS3101A20 MS3106B20 MS3101A MS3106B MS3057 encevoltage,the motorrotatescounterclockwise
01 [_] S2K -29P -29S 14S-2P 14-2S -6A (whenviewedfromthe driveend).2. Dimensionsof thekeywayarebasedon JISB 1301
02 ["i S2K MS3057 MS3102A MS31 08B MS3057 "Sunk keys andtheircorrespondingkeyways(close
03"_j S2K MS3102A20 MS3108B20 -12A 18-10P 18-10S -10A keys)."Parallelkey hasbeenattached. Tolerance

05 [_] S2K -29P -29S MS3102A MS3108B MS3057 of keywayis precision class.
07 [_! S2K 20-4P 20-4S -12A

MECHANICALSPECIFICATIONS
Accuracy (T. I. R)* ReferenceDiagram

F_angesudace I 0.04

perpendiculartoshaft® (0.0016) _®_

Flangediameter 0.04
concentricto shaft_) (0.0016)

O.02
Shaftrunout© (0.0008)

,I, T. I. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Encoder Receptacle

Motor Receptacle A ChannelA output K --

A PhaseU _ B Channe1"_output L --

_ B PhaseV _ C ChannelB°utput i_ --

C PhaseW D Channel'Boutput N --El ChannelCoutput I --
D Framegroundi F ChanneIC"oulput Forreset

0V S 0V (battery)
+5VOC T 3.6V{batter,/)

j -- _ _
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Straight Shaft

Servomotor proper is the same dimensions as standard servomotor. Details of shaft

extension are shown below:

LL LR Dimensionsinmm(inches)

_i_] Without With

LM BrakeType BrakeType [_R S LB
ISk,qE_ LJSAREM-

As.;_s2 Asi;_s2e 8 -_._ 50 -_.o20
o o

(0.31 -o.ooo35) (1.97 -o.ooo98)
01 [;.:$2 01 [-i S2B

30

02 {'? S2 02 [;_ S2B (1.18)- o
14 -o.oll 70 -0030

o o

[_! $2 03 [--i S2B (0. 551 -0.00043) (2. 756 -o.oozz )03

Detail of Shaft Extension 05[:_02 05!:_s2e
40 16 _o°.olz llO 9.035

o o
(1.57) (0.6299 -0.oo043 ) (4.331 -o.cooz4)

07CS2 O7CS2B

Straight Shaft with Oi Iseal

Servomotor proper is the samedimensions as standard servomotor. Details of shaft
extension are shown below.

Dimensionsin mm(i_hes)
i

LR Without With
Brake Type Brake Type LR LE LJ LK S LB Oilseal

3(0.1 18) USkREM- USAREM-
_'1(0.43)

--_s2s_._ s2ss 0 o
• 25 45 8 -0.009 50 -0.020

o (1.97 '_o°.ooo90) $808187'
-- 01[_! S2S 01.i_':$2S8 (0. 98) (1.77) (O.31 -0.ooo35)

30 4.5

(1,8,018, o o

36 60 14 -o.oH 70 -0.030

- o o ) 9814287
03{_] $2S 03 i_ S2SB (1.42) (2. 36) (0. 561 -0.00043) (2. 766 -o.oo12

05i:_s2s05i;! s2se
40 2.5 50 73 16 o 110 -_.o_o $816307

-- --0.011
0 0

(1.57) (O.10) (1.97) (2. 87) (0.6299 -0.00043 ) (4.331 -0.00014 )
Detail of Shaft Extension oTcszsoTcs2sa

J 1

Straight Shaft with Keywayand 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)

LL_ J

3 ._ 30 J 10.12) 30(1.18)

LL

7 11.46) LM ' (1.18£

(0.28) 7 q 3

Io....._ __

I -

M
TAPPED HOLE

_-_ .

ENCODER / _,a

LEAD 1"_
350 -+ 5o

(.13.78+_1.97) (0.51) MOTOR LEAD
350-+5o

(13.78 -+197)

9
Drawing 2 USAPEM-05CW2K, -07CW2K (Straight Shaft, With Key)

L
m|

, LL _,o_! ,,o1157)
i

_3(I._"9), L M [ 11.57) D150 15.91) j 0.12))_----------_
- _I 7 (°'31)8_LLL_ -- l (0.43_ I

, ,- _'aAppEgHOLE

?_: ,L.4_I _,_o._,_/ /
_31'1) 11.38) 40 CONNECTOR

(13 78+,97) ' 38)_ CONNECTOR/
MOTOR LEAD

350-+5o
(13.78-+1.97)
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Shaft Extension Approx. MassAC Servomotor Dwg. L LL LM
Type USAPEM- No. S QK U W T M kg (Ib)

133 103 52 11 o 6-o.otl 18 2.5 4 4
01CW2K 1 (5.24) (4.06). (2.05) (0.433_oOo0o43)(0.71) (0.10) (0.157) (0.157) M3, Deep_,.24) 1.7 (3.7)

136 106 55 14 o-o_ 18 3 5 5 10
02CW2K 1 (5.35) (4.17) (2.17) (0.551_0°ooo43)(0.71) (0.12) (0.197) (0.197) M4, DeeP(0.39) 2.0 (4.4)

140 110 59 14 _°o1_ 18 3 5 5 10
03CW2K 1 (5.51) (4.33) (2.32) (0.551_o°ooo43)(0.71) (0.12) (0.197) (0.197) M4, Deep(0.39) 2.3 (5.1)

160 120 69 16 o 10-o°°_ I 20 3 5 5 M4, Deep(v.,_ 4.6 (10.1)05CW2K 2 (6.30) (4.72) (2.72) (0.630_oooo43)=(0.79) (0.12) (0.197) (0.197) 9)
160 120 . 69 16 _°Oll 20 3 5 . 5 10

07CW2K 2 (6.30) (4.72) (2.72) (0.630_O0oo431(0.79) (0.12) (0.197) (0.197) M4, DeeP(0.39). 5 (11.0)

MECHANICAL SPECIFICATIONS
Accuracy (T. I. R)* Reference Diagram

Flange surface 0.04
perpendicular to shaft _) . (0.0016) .___FW_
Flange diameter 0.04 ( IIL.._-©]
concentric to shaft (_) (0.0016)

0.02
Shaft run out

(0.0008)

,I, T. I. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

• Motor Side PIN TYPEPC2005-M

/'USERPIN TYPE)350±5o 113.78±'_':') _PC 2005-F

• Encoder Side

350+-5o(1378_"97) I 1 Channel A output Blue

j_ _= 35 (1.36) 2 ChannelA OUtput White/Blue

I

3 Channel B output Yellow

- 4 Channel B output White/Yellow

5 Channel C output Green

_, Plug 172171-1 6 Channel Coutput White/Green
Pin 170363-1

AWG22x3C 7 0V (PowerSupply) Black

AWG26x6P 8 +5V (PowerSupply) Red(KQVV-SW)
9 FG frame ground Green/Yellow

10 Channel S output Purple

(UserSide) 11 Channel:S output White/Purple

_ Contact : Model 170365-1
Housing:Model 172163-1 12 Capacitor reset GrayConnector Caulker :

13 Reset White/Gray
]F_[_.]I.TI[T][-£lI Model724649-1
r£1FTIrrl i-__]1 14 ov (Battery) White/Orange

Fi'llS]f_ I_1[]I 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-03f--jf-:jl, -06f::jf--jl (Taper Shaft), -09Bi--j2 (Straight Shaft)

lJt

OPTICAL 6 (0236)'

L, ,,ENCOOER MOTOR LG LIE i 4 (0157) M10Pl.25

l {l_LJf.,,,o'_s_c'xx
Notes: For-03B21,-06B21 For-09B22
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. L"..in 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-1 2Bi-;j2 to -44B_;_j2 (Straight Shaft)

1

u_ LR
I ,LT I.M

OPTICALENCODER L_ __._4.

I KB2 i
Detail of Shaft Extension

Notes :

1, Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.

3. L-'_,in 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 USAMKD-60Bfjj]2 (Straight Shaft)

i. L

COOLING FA_ l LL L RMOTOR _ 2-M8 SCREWS LR
LG LE I i.._._____j_ (FOR EYEBOLT)

COOLING FAN/ / • Detailof ShaftExtension
RECEPTACLE/ 4-LZDIA

OPTICALENCODER
CONNECTOR

MOTOR
CONNECTOR

Notes :

I. Plug and clamp are not attached for receptacle connection.
2 Motor should be mounted with connectors down.

3. L-_:in 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 ShaftExtension Approx
AC Servomotor Dwg. L LL LM LR LT KB1 KB2 IE KL1 KI_2 Mass

i Type USAMED z No. LA LB LC LE LG LH LZ S Q kg (Ib)03_;_;-.:1t 26320515058'551127177 10992145110 __ 130 6 12 165 9
(2.28)1 -- -- -- 8.5 (18.7)(10.34)(8.C6)(5.9) (2,16)(5,0) (6.97) (4.29)(3,62)(5,71)(4.330"/__)(5J2) (0,24)(0.47)(6.5 (0.35)

320 262 207 (58) 55 184 234 109 92 145 110 -_z_ 130 6 12 166 9 -- 13 (28.7)06".:'_'_;1t 1 (12.59)(10.31(8.15) (2.16)(7.24)(9.21) -- (4.29)(3.62)(5.71)(4.3307°_4)(5.12)(0.24)(0.47)(6.5) (0.35) --

09B.;_-_:2t 389331276, 58 55253303 10992 145110 -_ 130 6 12 165 9 22 __ 40
(15.31)(13.83(10,87)(2.28 (2.16)(9.96)(11.95)-- (4.29)(3.62)(5.71)(4.3307__ra4)(5,12)(0.24)(0.47)(6.5) (0.35)(0.8661_) (1.575)20 (44.1)
•344 265 211 79 54 172237 139 92200114.3 __ 1803.2 18 23013.535 _ = 76

12B,_..,'2t [13.54)(10.43)(8.33J(3.11}(2.13)(6,77)(9.33) -- (5.47)(3.62)(7.87)(4.5 __) (7.(_) (0.13)(0.71) (9.1) (0.53)(1.3779-o_)2.992)22 (48.5)

401 322 268 I 79 54 229 294 123 139 92 200 114.3__ 180 3.2 18 230 13.5 35 "0Q°_ 76
20B'_--"2 (15,79)(12,68(t0,55)(3,11)(2.13)(9,01)(11,57)(4.84):(&47)(3.62)(787)(4.5 0 ) (7,68)(0.13){0.71)(9.1) (0.53)(;,3779"0°_) (2.992)29 (63.9), -0_r .-

486 407 353 79 54 314 379 123 139 92 200 114,3o 180 3.2 18 230 1315 35 "_= 76
3OBL_2 2 (19.13)(16.02(13.90)(3.11)2.13)(1236)(14.92)(4.84)(5.47)(3.62)(7.87)(4.5 __) (7.08)(0.13)(0.71)(9.1) (0.53)(1.3T/9"__) (2.9£'2)41 (90.4)

44BL.:2 688 578 524 110 54 476 550 123 149 92 200 114.3__ 180 3.2 18 230 13.5 42 -_=6 110 66 (145.5)(27.09)(22.76)(20.63}(4.53)(2.13)(18.74)(21.65)(4.84)(5.87)(3.62)(7.87)(4.5 o ):(7.08) (0.13)(0.71)(9.1) (0.53)(1.6535._) (4.33)
775 665 110 476 550 123 149 100 200 114.3__ 180 3.2 18 230 13.5 42 __a6 110

CoOB--'2 (30.51)(26.18)-- 4.33 -- 18.74)(21.65),(4.84)(5.87)(3.94)(7.87)(4.5 __) (7.68)(0.13)(0.71) (9.1) (0.53)(1.65,35__0_)(4.33)71 (156.9)

_,For servomotor of 6kW. "K" is used instead of "E', because of externally fan-cooled type.
"f Not provided with an eyebolt.

•CONNECTOR TYPES
t AC Servomotor Motor Cohnector Types Incremental Encoder Connector Types

Type USAMED- Receptacle L-type Plug Straight Plug Cable Clamp Receptacle L-type Plug Straight Plug Cable Clamp

o3i-'-:_1 MS3102 MS3108 MS3106 MS3057
06,:.":-"_1
_O9..B i.-12 A18-10P B18-10S B18-10S -10A
12BL-'2 MS3102 MS31 08 MS3106 MS3057
2OB-_-"2 MS3102 MS3108 MS3106 MS3057
3OB_.'_2 A22-22P B22-22S B22-22S.... -12A A20-29P B20-29S B20-29S -12A

44B!_'j2 MS3f02 MS3108 MS3106 MS3057
USAMKD- A32-17P B32-17S B32-17S -20A

6OB_'",2 • .

I _,Cooling fan receptacle : MS3102A14S-6P
Cooling fan plug : MS3108B14S-6P
Cooling fan cable clamp : MS3057-6A Servomotors with a brake are also available.

For detailed information, refer to related

MECHANICAL SPECIFICATIONS Bulletins (TSE-SaO0-11.1).

Accuracy (T. I. R)* Reference Diagram

Flange surface 0.04

perpendicular tO shaft _) (0,0016) __['_'® _ FAN TERMINAL CONNECTION

Flange diameter 0,04 _Jg.,_ (For only 60B22)
concentric to shaft _) (0.0016)

O.O2 A Fan motor
Shaft run out @ {OoO_,_8) _ B Fan motor

(O.OO16*) _ C --

"_7: I. R. (Total Indicator Reading)
t Accuracy f6r motor types USAMED-44B22, USAMKD-60B22. D Alarmterminal

E Alarm terminal

CONNECTOR SPECIFICATIONS F -
Motor Receptacle Incremental Encoder Receptacle

A Phase U A ChannelA output K --

B Phase V " B ChannelA'output L -- ' SHADING
COIL

C Phase W C ChannelB output M --

D Ground D ChannelB output N --

E ChannelC output P -- Alarm Contact :
F Channel_output R -- OFF at normal fan rotationON at 1800:t:200 r/rain or less
G 0V S -- (ONduring3 secondsat start-up)

IH +5VDC T -- ContactCapacity:
J Frameground -- -- Max. resistive load 110V,0.3A
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(2) F Series Dimensions in mm (inches)

Drawing 1 USAFED-02fj-J-jjl,-03fjjj_jjjl (TaperShaft)
L

I. _ LR
LR _ ,

LT LM 10551 14 , 15 1059'1 , 8 1103'5)

OPTICAL LE 0210)

ENCOOER MOTOR LG LE LC _ 10 65 (0.226)

I..J KB1 MTG.HOLES

I_ KB2
Notes : Detail of Shaft Extension

I. 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. _.._in the models are as follows according to types of the encoder (P/R).
Standard : 2 18192 P/R)

Semi-standard : 3 (2048 P/R)

Drawing 2 USAFED-05_fjjrjjjl,-09fjfjfjjjl (Taper Shaft),-13Cfjjj2 (StraightShaft)

18(07_) 1210472]
6 [0236)

1410551] 103 {0406),LT
6 (0236) 4(01

ER1/10

Notes : For -05C21, -09C21 For -13C22

1. Plug and clamp are not attached for receptacle connection. Detail of Shaft Extension
2. Key and keyway comply with JIS B 1301-1976

(Parallel key, keyway : common class.)
3, Motor should be mounted with connectors down.

4. L"_.in the models are as follows according to types of the encoder (P/R).
Standard : 2 18192 P/R)

Semi-standard : 3 (2048 P/R)

Drawing 3 USAFED-20C!::]2 to -44Cf:-i2 (Straight Shaft)

kM

2-M8 SCREWS (FOR EYEBOLT)

OPTICALENCOOER_S_ _''___/ '_ _'_MOTOR _ 4._L_ " --'__=,_ t
[ KB1

KS2 Detail of Shaft Extension
Notes ;

1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.

3. _._-'.,in the mode{s are as to_/ows according to types o/ the encoder (P/R).
Standard : 2 (8192 P/R)

Semi-standard : 3 (2048 P/R)
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Flange Surface ShaftExtension Approx
AC Servomotor Dwg. L LL LM LR LT KB1 KB2 IE KL1 KI..2 Mass

Type USAFED- No. LA LB LC LE LG LH LZ S O kg (Ib)

02i-.:i-..,'1" 190 153 113 37 40 90 132 _ 76 87 100 80 o 90 4 7 120 6.6 _ -- 4(8.8)
(7.48)(6,02)(4.45)(1.46)(1.57)(3.54 (5.19) (2.99)(3.43) (3.94)(31496-_2)(3.54)(0.157)(0.276(4.72)(0.26)

1
236 199 159 37 40 136 178 76 87 100 80 -_0 90 4 7 120 6.6 -- 6(13.2)

O3"-?."1 * , (9.29 (7.83)(6.26)(1.46)(1.57)(5.35) (7.0) -- (2.99)(3.43)(3.94)(3.1496__) (3.54)(0.157)(0.276)(4.72)(0.26) --

" 263 205 150 58 55 127 177 109 92 145 110 -_0_ 130 6 12 165 9
05,;.';'-_1* i(10.3_(8.07)(6.91)(2.28)(2.16)(5.0) (6.97) -- (4.29)(3.62)(5.71 (4.3307_°_1(5.12)(0.24)(0.47)(6.5) (0.35) -- -- 8.5 (18.7)

320 262 207 58 55 184 234 109 92 145 110 o 130 6 12 165 9
09"-.,',;:.,'1* 2 (12.6)I(10.32)(8.16)(2.28)(2.16)(724).(9.21) -- (4.29)(3.62):(5.71)(4.3307-_001,](5.12)(0.24)(0.47)(6.5) (0.35) -- -- 13 (28.7)

389 331 276 58 55 253 303 109 92 145 110 _0_ 130 6 12 165 9 22 _°=3 40
13C'_'_,'2" (15.31)(13.03)(10.87)(2.28)(2.16)(9.96 11.93)-- (4.29)(3.62)(5.71(4.3307_0,) (5.12)(0.24)(0.47) (6.5) (0.35)0.8661_0_i(1.57) 20 (44.1)

;-, . 344 265 211 79 54 171 237 139 92 200 114.3__m 180 3.2 18 230 13.5 35 +_ 76
20C,._,2 I13.541(10.43)(8.3) (3.11)(2.13)i(6.73 (9.33) -- (5.47)(3.62),(7.87)(4.5 °0_ I (7.fl9)(0.13)(0.71)(9.06)(0.53)1.3T/9+__ (2.99)22 (48.5)

401 322 268 79 54 229 _ 294 123 139 92 2001 114.3o 180 3.2 18 230 13.5 35 +_0_ 76
3OC'."2 3 (15.79)12.68)(10.55)(3.11)(2.13)(9.02)(11.57)(4.85)(5.47)(3.62)(7.87)(4.5 __1] (7.09)(0.13)(0.71)(9.06)(0.53)t3779+__ (2.99)29 (63.9)

486 407 353 79 54 314 379 123 139 92 200 114.3__ 180 3.2 18 230 13.5135 +_0_ 76
44C,;."2 (19.14)(16.62)(13.90)(3.11)(2.13)(12.36)(14.£'2)(4.85)(5.47)(3.62)(7.87)(4.5 -0_°] (7.09)(0.13)(0.71)(9.06)(0.53),1.3779+0°°_ (2.99)41 (90.4)

•_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

o2 ;__:-.:1 MS3102 MS31 08 MS3106 MS3057
o3,_--''-'1 A14S-2P B14S-2S B14S-2S -6A

05_.'j! ".:1 MS3102 MS3108 MS3106 MS3057
09 !_'_,"'_1 MS3102 MS3108 MS3106 MS3057
13C %'_2 A18-10P B18-10S B18-10S -IOA A20-29P B20-29S B20-29S -12A

2OC--_2 MS31 02 MS31 08 MS3106 MS3057
300,;-.:2

4,4Ci-" 2 A22-22P B22-22S B22-22S -12A

MECHANICAL SPECIFICATIONS
Accuracy (T. I. R)* Reference Diagram

' Servomotors with a brake are also available.
Flange surface 0.04 I
perpendicular to shaft@ (0.0016) 1 rw--_ For detailed information refer to related

' ("_ r____. Bulletins (TSE-S800-11.1).
Flange diameter 0.04 I
concentric to shaft (_) (0.0016) I

[

0.02 I
Shaft run out (_) (0.0008) I

T. I. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS
Motor Receptacle Incremental Encoder Receptacle

© G
A Phase U A ChannelA output K --

B Phase V B ChannelAoutput L --

C PhaseW C ChannelB output M --

D Ground D ChanneI-Boutput N --

E ChannetC output P --
F _ Channel_ output R
G 0V S --

H I + 5VDC T --
J ! Frame ground -- --
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(3) G Series Dimensions in mm (inches)

Drawing 1 USAGED-02_;-jf;:jl, -03i-:Ji--il (Taper Shaft)

L

LLLL L
- - (0551) 2 4_,15(05911 I 81(o3,5)

55

LE 10216)10 6.5 0226
MOTOR LG LE LC _

\_8(o,,) _ p,o _ ,(o,sTsi_'  o.i!
. J

Notes : Detail of Shaft Extension

I. Plug and clamp are not attached tor receptacle connection.
2. Key and keyway comply with JIS B 1301-1978.

(Parallel key. keyway : common class.)
3. Motor Should be mounted with connectors down.

4. _...'in 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 USAGED-05_::ji::jl, -09i::ji::jl (Taper Shaft), -1 3Ai:-j2 (Straight Shaft)

OPTICALENCODER MOTO_ I)ZDIA_ _i/_

For -05A21, -09A21 For -13A22

Notes : Detail of Shaft Extension
1. Plug and clamp are not attached for receptacle connection.
2. Key and keyway comply with JIS B 1301-1978.

(Parallel key. keyway : common class.)
3. Motor should be mounted with connectors down.

4. _.".,in 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_--j2 to -44Ai.-jj2 (Straight Shaft)

1
LL LR

LT kM

L K_m

_B2 Detail of Shaft Extension
Notes :

1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.

3. _._3in 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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AC Servomotor Dwg. L LL LM LR LT KB1 KB2 IE KL1 KI_2 Flange Surface S_Extension ApproxType USAGED- No. Mass
LA LB LC LE LG LH LZ S Q kg (Ib)

02.-,,.-,1. 190 153 113 37 40 90 132 76 87 100 80 4°000 90 4 7 120 6.6
(7.48)(6.02)(4.45)(1.46)(1.57)(3.54)(5.19) -- (2.99)(3.43 (3.94)(3.1496-_2)(3.54)(0.157)(0.276)(4.72(0.28) -- -- 4 (8.8)1

03;.-.,,,;.--1, 236 199 159 37 40 136 178 76 87 100! 80 400z 90 4 7 120 6.6
(9,29)(7.83 (6.29)(1.46)(1:57)(5.35)(7.0) -- (2.99)(3.43 i(394)i(3.1496400=2)(3.54)(0.157)(0.276)(4.72 (0.26) -- -- 6 (13.2)

263 205 150 58 55 127 177 109 92 145 I 110 °0_ 130 6 12 165t 9
05'_-':'-;1* :(10.35',(8.07 (5.91)(2.28)(2.16)(5.0)(6.97) -- (4.29)(3.62)(5.71)i(4.3307__z14)(5.12)(024)(0.47) (6.5)!(0.35) -- -- 8.5 (18.7)

320 262 207 58 55 184 234 109 92 145 110 __ 130 6 12 165 9
09"-.:'-.:1" 2 (12.6)(10.32)(8.16)(2.28)(2.16)(7.24)(9.21) -- (4.29)(3.62)(5.71)(4.3307o_4)(5.12)(0.24)(0.47)(6.5) (0.35) -- -- 13 (28.7)

13Ai_.:2" 389 331 276 58 55 253 303 109 92 145 110 40_ 130 6 12 165 9 22 _00=3 40
(15.31)(13.93)(10.87)(2.28)(2.16)(9.96)(11.93)-- (4.29)(3.62)(5.71(4.3307_o_4)(5.12)(0.24) (0.47) (6.5) (0.35 [0.866140_) (1.57)20 (44.1)

2OA'..,'2" 344 265 211 79. 54 172 237 139 92 200 114.3°0_ 180:312 18 230 13.5 35 +_=
(13.54)(10.43 (8.3) (3.11)(2.13)(6.771(9.33) -- (5.47)(3.62)(7.87)(4.5 40_ (7.09)[0.13)(0.71)(9.06)(0.53)(I.3779"o°°_) (2.99)7622 (48.5)

401 322 268 79 54 229 294 123 139 92 200 114.340_ i80 3.2 18 230 13.5 35 "_=
30A,r..,'2 3 (15.79)(12.6_(10.55)(3.11)(2.13)(9.02)(11.57)(4.85)(5.47)(3.62)(7.87 (4.5 .o (7.09)(0.13)(0.71)(9.06)(0.53)(1.3779'_) 76(299) 29 (63.9)

44A,r.-_,,2 486 407 353 79 54 314 379 123 139 92 200 114.3o 180 3.2 18 230 13.5 35 "o°=
(19.14)(16.(_[13.90)(3.11)(2.13)(12.36)(14.02)(4.85)(5.47)(3.62)(7.87 (4.5 _o (7.09)(0.13)(0.71)(9.06)(0.53)(1.3779+_) 76(2.99) 41 (90.4)

'_Not provided with an eyebolt.

CONNECTOR TYPES
AC Sen/omotor Motor Connector Types Incremental Encoder Connector Types

Type USAGED- Receptacle L-type Plug Straight Plug Cable Clamp Receptacle L-type Plug Straight Plug C_le Clamp
o2"-_,_;h MS3102 MS3108 MS3108 • MS3057
O3 ,:."L.,'1 A14S-2P B14S-2S B14S-2S -6A
O5 "-_'-.,'1

O9;;_r.-.,1 MS3102 MS31 08 MS3106 MS3057 MS3102 MS3108 MS3106 MS3057
13A,_-:2 A18-10P B18-10S B18-10S -10A A20-29P B20- 29S B20-29S -12A

20A--; 2

3OA-__:2 MS3102 MS3108 MS31 06 MS3057
44A ,:..,'2 A22-22P B22-22S B22-22S -12A

MECHANICAL SPECIFICATIONS
Accuracy (T. I. R)* Reference Diagram

i

Flange surface 0.04 I Servomotors with a brake are also available.

perpendicular to shaft(_)"(0.0016) I '_ For detailed information, refer to related

' _r_O L Bulletins TSE-S800-11.1).

Flange diameter 0.04 1
concentric to shaft (_) (0.0016) I

i

0.02 I
Shaft run out _) (0.0008) I

T. I. R. (Tota! Indicator Reading)

CONNECTOR SPECIFICATIONS
Motor Receptacle Incremental Encoder Receptacle

© 0
A Phase U A ChannelA output K --

B Phase V B Channel_out_out L

C Phase W C ChannelB output M --

D Ground D ChannelBoutput N --

E ChannelCoutput P --
F Channel-Coutput R

G OV S --
H + 5VDC T --

J Frameground -- --
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(4) D Series Dimensions in mm (inches)

Drawing 1 USADED-O5E[.jj2, -37E[-;i2

LL [ L
' LG-_'-- _LE .

- I -- -_ -

g--

, KB1 4-LZ DIA

OPTICAL ENCODER KB2 4-LZ1 DIA

Notes ."
1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.

3. L".,in the models are as follows according to types of the encoder (P/R).
Standard : 3 (2048 P/R)

Semi-standard : 2 (8192P/R)

Straight Shaft/With Key

AC Servomotor Shaft Extension

,,, _, Type USADED- S Q QK T U W22 -o%3 50 46 6 3.5 6
05E,:-_;2K[-.: (0.8661_o°o_)(1.97)(1.77) (0.236)(0,138)(0,2362)

22 o-oo_3 50 45 6 3.5 6

__ =l_..p/l!_sl IOE[:.:2K';j (0.8661_o°ooo5)(1.97)(1.77)(0.236)(0.138)(0.2362)15E[-.:2K[." 28 -o%3 50 45 7 4 8
(1:1024_°ooo6)(1.97)(1.77) (0.275)(0.157)(0.3149)

28 -o%3 50 45 7 4 8
22E'-.,'2K,:-.: (1.1024_o°ooo6)(1.97) (1.77) (0.275)(0.157)(0.3149)

Detail of Shaft Extension 32 o-o_6 60 50 8 5 10
37E[_;2K[.j (1.2598_°oooos)(2.36) (1.97) (0,315)(0.197)(0.3937)

Note: Key and keyway comply with JIS B 1301-1976
(parallel key, keyway: common class).
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AC Sewomotor Flange Surface ShaftExtensionApprox
L LL LM LR LT KB1 KB2 IE KL1 KL2 D MassType USADED-

i LA LA1 • LB LC LE LG LH LZ LZ1 S Q kg(Ib)
I

05E',;.,'2OE* 237 182 137 55 45 82 158 _ 143 92 130=200 _ 114.3o 180 3.2 12 230 13.5 22 oc_3 50 17 (18)
(9.33)(7.17){5.39)(2.16)'(1.77)3.23)(62'2) (5.63}(3.62)(5.12)(7.67) (4.5 o ) (7.09)(0.126)(0.472)(9.06)(0.53)-- (086614°0005)(1.97)[37.5(35.3)]

" E* 257 202 157 55 45 82 178 143 92 130 200 114.3o 180 3.2 12 230 13.5 22 °0_3 50 19 (18)10E .:20 -- -- --
(1042)(7.96)(6.18)(2.16)(1.77)(323) (7.0) (563)(3.62)(5.12)(787) (4.5 °ca) (7.0_)(0.t28)D.472)(9.06)(0.53) (0.8661Oco:_(1.97)[41.9(39.7)]

15E,:-.:2OE 272 2171170 55 I 47 100 193 142 162 92 130 235 250 200 o 220 4 16 270 13.5 M8 28 %3 50 30 (27}
1011 (8A7)(669) (2.16)_(1.85)(3.94)(7.60)(559J(8.38)(3.62)(5.12)(9.28}(9.84]_(7874_8) (8.66)(0.157)(0.631(I0.63)(0.63} (1.1024o¢_)(I.97}[63.2(59.5)]

22E!-.;2OE 287 232 185 55 47 t00 ,208 142 162 92 130 235 250 200 o 220 4 16 270 13.5 MS: 28 %3 50 32 (291
tl.30) (9.OB)(7.28}(2.1611(}.&5)(3.94)=(8.19)(5.59)(8.38)(3.62)(5./2)(9.25)(9.84)(7.874°oaal (8.66)'(0J571{0.63){_0.63)(0.63) ; (I.1(_4o0005}(i.97)i[70,6(63.9)]

347 282 235 65 47 100 258 142 162 92 130 235 250 200 0046 220 4 16 270 13.5 M8 32 °_6 60 39 (36)
37E_-.:2OE 13.66(11._){9.26)(2.56){1.85)(3.94)(10.16){5.59)(6.38)(3.62)(512)(9.25)(9.64)(7.87_°roT) IB66)(0.157){0.63){1063){053) (1.2,%6°m3r_{2.28),[86 (79.4)]

• Not provided with an eyebolt.
Note : Dimensions above are applied for servomotor w/wo holding brake as well

Approx massin ( ) is for servomotor withoutholding brake.

CONNECTOR TYPES

I AC Servomotor Motor Connector Types Incrementai Encoder Connector Types
Type USADED- Receptacle L-type Plug Straight Plug Cable Clamp R.eceptacle L-type Plug Straight Plug Cable Clamp

05E :'_'.:2 i-:"-j MS3102 MS31 08 MS3106 MS3057

_OE-;.:2--_:-_: A20-15P B20-15S_ B20-15S -12A MS3102 MS3108 MS310 6 MS3057
15E,r.'.:2--':_" MS3102 MS31 08 MS31 06 MS3057 A20-29P E,20-29S " B20-29S -12A

• 37E ,.'j2 ::.:,..: A24-10P B24-10S B24-10S -16A

MECHANICAL SPECIFICATIONS Servomotors with a brake are also available.

Accuracy (T.I.R)* Reference Diagram For detailed information, refer to related
0.04 Bulletins (TSE-SSO0-11.1),Flange surface (o.oo_6)

perpendicular to shaft (_) 0.06* ,,,_.j._® _(O.OO24t)

Flange diameter 0.04
concentric to shaft (_) (0.0016)

0.02
Shaft run out @ (0.0008)

* T.L R. (Total Indicator Reading)
t Accuracy for motor types USADED-15E3, -22E3, and -37E3. _ _

"

CONNECTOR SPECIFICATIONS
Motor Receptacle Incremental Encoder Receptacle

A PhaseU E I Braketerm. A ChannelA output i K --

B PhaseV F Braketerm. B Channel_output L --

C PhaseW G' -- C ChannelB output M --

D Ground D Channel]3output N --

E ChannelC output i P --
F Channel_output R

When not provided with holding

_1 brake, E and F are not used. G 0V S --H + 5VDC T --

J Frameground -- --
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(5) S Series Dimensions in mm (inches)

Drawing 1 USASEM-02A!-:i2, -03A!_:_2, -05A_-;j2 (Straight Shaft)

i LT _, LL LLM-- -i

_LR." J

19. .7_ , KB_ .

Notes :
1. Type USASEM-O2A32terminates in bare wires with a waterproof gland (seal] fitting.

Therefore, the MS-connector part differs from the figure above.
For details, contact your YASKAWArepresentative.

2. Plug and clamp are not attached for receptacle connection.
3. Motor should be mounted with connectors down.

4. f_-'_,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, -15A[;_-i1, -30A!;;11 (Taper Shaft)

L

- KB1 _ _- '_--

x'_ SECT.a-a

_ ; /10

4 LZ DIA

• For only -15A31.

2O (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.

5. f_"_,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)
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Drawing 1

AC Servomotor Flange Surface and Shaft Extension Approx
Type USASEM- L LL LM LT LR KB1 Mass

LA LB LC LE LG LH 17 S kg (Ib)

O2A--'2 164.5 134.5 95 39.5 30 76 80 50 _ 65 3 6 89 5 8 0
(6.48) (5.30) (3.74) (1.56) (1.18) (2.99) (3.15) (1.9685oc,) (2.559) (0.118) (0.24) (3.50) (0.197) (0.315-_oo03)1.4 (3.1)

179 149 110 39 30 78 90 70 °_o 80 3 8 105 6 14 o
03A--'2 (7.05) (5.87) (4.33) (1.54) (1.18) (3.07) (3.54) (2.7550o_2) (3.15) (0.118) (0.31) (4.13) (0.236 (0.5512_0_) 2.6 (5.7)

201 171 132 39 30 100 90 70 o 80 3 8 105 6 14 o
05A--.,'2 (7.91) (6.73) (5.20) (1.54) (1.18) (3.94) (3.54) (2.7559o_) (3.15) (0.118)(0.31) (4.13)(0.236)(0.5512 .0°.0004)3.3 (7.3)

Drawing 2

ACS_vomot_ Flange Surface Shaft Extension Approx
Type_ L LL LM LT LR KBt,KB2KL1 KL2 I Mass

LA LB LC LE LG LH LZ LW Q QK QA X S V P U W T kg(Ib)

08A--:1 257 199_.8 _.5 58 _6 _86 102 86 _3_I_0 o_ 120 3 _0 155 0 _8 28 26 _2 _3 16 21 M}O 4.3 -_r 5 5 6(13.2)t0.12)(7.84)(5.85)(1.99)(2.28)(4.53)(7.4)(4.02)(3.39](5.12)(4.3307_4)(4.72)(0.t2)(0.4)(6.1)(035)(0.71)(1.1)(0.66((0.47)(0.41)(0.63)(0.63)(1_25)(0.169_) [0.1968(01968)

15A'..:t 325.5207.5203.556 58 16652395 109 87 145110 _ 130 6 12 165 9 18 28 25 12 103 19 21 M10 5.8 ._ 5 5 ll (24.3)(12.81',10.53((8.(_)(2.2)(228)(6.56)(9.43)(4.29)(3.43)(5.71){4.3307_°0_4(5.12)(0.24)(0.47)(6.5)(0.35)(071)(1.1)(066)(047)(041)(0.75((0.86)(P125)(0228._) ',0.i9_(0.1968)

3OA_-.:1 374 304 240! 5G 70 2_6 276 135 87 2(i0 114.3°0_ 180 6 18 230 13.5I 20 66 32 t4 12.5 22 24 M126.6 o 6 6
(14.T2{11.97)(9,43)I(2.2),(2.76)(8.11)10.87)(5,_)(3.43)(7.87)[4.3_ms(7._)(024)(0.71)(9._)(0.86)(0.79)(1.42}(I._}[(0.55)(049)(0.07J(0.))(_.25J(0__)'0_J _)236_24 (52.9)

CONNECTOR TYPES
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
O5A,;-_,'2 A18-10P B18-10S B18-10S -10A
O8A-_"1 MS3102 MS3108 MS3106 MS3057
15A-':1 MS3102 • MS3108 MS3106 MS3057 A20-29P B20-29S B20-29S -12A
3OA--,'1 A20-4P B20-4p. B20-4P -12A

MECHANICAL SPECIFICATIONS
Accuracy (T. I. 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

Flange diameter 0.04 ('-'_ l_ -©] Bulletins (TSE-S800-11.1).
concentric to shaft (_) (0.0016)

Shaft run out (_) 0.02
(0.0OO8)

T. I. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS
Motor Receptacle Incremental Encoder Receptacle

©
A Phase U A ChannelA output K --

B Phase V B ChannelA output L --

C Phase W C ChannelB _)utput M ) --

D Ground D ChannelBoutput N --

E ChannelC output P

F ChannelCoutput R
G 0V S --

H +5VDC T --

J Frameground -- --
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13.3 SERVOPACK

13.3.1 Rack-mounted Type CACR-HRilIII]ilIII]BABIIIII]ilIIIIi
Dimensions in mm (inches)

CACR-HRA5BAB11 to -HR03BAB11, CACR-HRA5BAB12 to -HRO5BAB12

CIRCUIT

PROTECTOR BATTERY
4-6 (0.241DIA
MTG HOLES

\

_ _ c_N'_" I Type Appr°xMass

CACR-HR kg(Ib)

F _

' _ _cN_ _ , 00000 0000_ 00000 00000 00 _ 02BAB12

W! _,_ _, _ ["_- _ 03BAB12 3.7v @"111_ 05BAB12

,_; _ j /-'-- 00000000000000000# 00 AsBAB,, I"._,
/ _ _'_" ;'-]_ ' 1.6(0.06) ,/ N 028AB101BAB111

10-M4SCREW/[ [ MTG [ r'- 250 (9.84) NAME PLATETERMINALS PITCH 03BABll

12.5 I 75(2.95) ] (1.77)

(0'49) l 100 (3.94)

CACR-HRO5BAB11, CACR-HRIOBAB to -HR15BAB

CIRCUIT

PROTECTOR BATTERY

4d_o2,,_,A\
Approx__ Type Mass

ALARM
CACR-HR kg(Ib)

DISPLAY_ 0000000 0000000 0000000 10BAB 5.7(12.6)

0000000 0000000 0000000 15BAB 5.9(13.0)05BABll 5.7(12.0)

0000000 0000000
000#0 0000000

IIEMj_4ISCA_ I I PITC.I I o 2*(9.)"AMEPLATEI
F..... _o(s.9. j

Attachments

2CN connector for cable
Case : MR-20L
Receptacle : 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,)
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13.3.2 Base-mounted Type CACR-HR[]]i]I]]BB

Dimensions in mm (inches)

CACR-HR03BB to "HR15BB CACR-HR20BB, -HR30BB

2-7 (0.28) DIA _ AIR COOLING
2-7 (0.28)DIA .MTG HOLES
MTG HOLES _ FLOW ./FAN

I"1 D D D

°// i =' . E" _ 8' _l I ' _REGENERATIVE

_ /RESISTOR

CIRCUIT _ • :El t.:. i

BREAKER" - . _ _ , J _ ,i_ , Ie_ Lt_.. , ==
IO-mSCREW_::_ _ * _ _

CIRCUIT_-_:_-.--,____- _ L *

FoRM'TAPP=H0'E_ _ =RA=ERi_I_,_ ,,
,___-,,--__ _v _ ,0M,_REWI_'_: _]_

TERMINALS "_1--_
M4 TAPPED FIOLEII_LI._m____

FOR GROUNDING 1_ _:

160 (6_t0) MAX._ Approx. Mass : 7kg (15.51b) [I T 100 (3.94) _

!160 (6.30) MA_

z ,_ / 1 ._:_'-" Approx. Mass"9kg (19.91b)
_ ' /
<_ ,

._ _ ' 41"
:_ .f,'" -_;'_E, i --:

CACR-HR44BB CACR-HR60BB

2-_7(0.28)DIA

MTG HOLES,_ _ r

il , .
0000

III,_g_ATIVE

.-=.,_ I_E_IR. . "ICIRCUIT B B "¢

BREAKER_

i ,¢._--,

10-M4 SCREW _ ..... " "'..-'_ II_]- TERMINALS *

TERMINALS __. ] I_ l 'S__=_ I II_ _-_" "-._..';..":C_

M4TAPPE 7110I--"Ii =a=:..=<=o.==_o _ Approx

HOLE FOR k ....... -IGROUNDING

. Approx. Mass " 12 kg (26.5 lb) ____ [ for both CACR--HR44BB'_
_"'"'_ _ i _ ""_" _l kand -HR6OBB /_1_'='_ _ r_, Case2CNconnector:MR-20Lf°rcable

"__ " -" , _-Jj_ i._=_=_ __ Receptacle : MR-20M °

_ 3CN connector for cable

_ _ ,,,
,_ Case :MR-20L

<_ _ _ _ =i<_{ Receptacle:MR-20F*

! I i iI ! "i = Receptacle: MR-20F*
- _- 5CN connector for cable

Z; _ _'£ ' "_" Case : MR-50L
_ _ _ Receptacle : MR-50F*

_ -- 277 :- i _ * Made by Honda Tsushin Co.
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APPENDIX PARAMETER SETTING

AC Servopack type CACR-HR is a position control provided with all constant setting and

function selections using parameters. It is necessary to set the parameters before

use.

For details of each parameter content, refer to the Section 8 in this manual.

This section briefly describes parameter setting in checking method.

When it is required for YASKAWAto set parameters before delivery, fill out your

machine configuration and specifications (sections D) and the required items in Par.

14.7 and contact your YASKAWA representative.

14.1 APPLICATIONS[

14.2 ORDER ELECTRICAL DEVICES

Name Type/Specifications Q'ty

ACServomotor 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

D o
o

L

14.4 SPECIFICATIONS

Machine Spec i f icat ions Selvomotor Spee i f i cat ions Servopack Spec i f i cat ion

UsingAxis RatedOutput Input Po_er
kW Supply

Max. RatedSpeed Continuous
Speedof OutputCurrent
Movab1e Sec t i on " r/m in

: i; :7i
Total ] Max,Speed Max,Ou.tput
Deceleration Rate i r/rain Current

Load Moving
Amount per Load Used Speed
Shaft Rotation

N.m
Load Torque * Rated Torque (lb • in)

,,,

Load. Inertia Rated Current Arms

JL °Reference Unit(rain. )

m m 1

RotorInertia kg° _
J._, (lb • in •s =)

: " ._

$ Motor shaft conversion

gm
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14.5 SPEED DIAGRAM

--e--e-e-e-e-e-e-•-o-e-o-e-e-e e_e-e, e,e-e-e-e-e-_e-•_e-e-o-e ,e- ,e-e- o-e •-i e- -o*e e-e-e-o.o-e.e e e-6*e-e-e • o-o-o-e••-• •.6, e_i-o-*e.e-e-e_e,e-e-e-e- -•.e-e-e-e,

t

e

e
e

! •
e

i

i
6 _ u

_ •
• •

• •

1 •

' ii •
j "

e

j.

i

e

t o •

e

i

eLl-e-e'e--e-e-Q-e-e-e--e-e-e_O • e-e-e I-•-e_e-e • e-• e_e-e re-o'u'u'• e-• e-e-e-e e-e e'e • • e-e • _D_I e-e"e _ • • • • e-e • •• • -o e-e-•- e-e-• 0--e-e e-0_'re-e'e-e •-e-e
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14.6 PARAMETER SETTING TABLE

•No Name SettingRange Unit SetValUe

1 Position LoopGain Oto 200 S-'

2 SpeedLoopGain. 1 to 200 ×5J_,/(J_,+J,.)Hz

3 IntegralTimeConstant 1 to 255 ×2ms l0

4 1st FeedingSpeed(V,) 1 to 240000 (×IO00)
reference unit

5 Linear Accel/DeeelTime(t,) 8 to 60000 ms

6 Positioning Complete Range 1 to 250 Reference unit/min

7 Motor Selection Code O to 79

8 Numberof Encoder Pulses 4096 to 32768 Pulses/rev (at×4)

9 Encoder Selection Code O: absolute,
1: incremental

10 ABSOError 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 LoadShaft Speed

14 ModeSetting 0 tolllll

bO: Motor rotating direction O: FWDrun, l: REVrun
(+at reference) (CCW) (CW)

bl: Finite/infinite O: finite, 1: infinite
positioning mode

b2: L.inear/rotatingmotion O: linear, 1: rotation

b3: Position reference mode O: absolute, 1: incremental I

b4: Position data code O: binary, 1: BCD

15 Position Reference Input Method O: station No., 1: DG-SW,
2: serial communication 4: command table

i6 Numberof Stations 1 to 4096

17 FunctionSelection1 0 to 11tll I 0
bO: Current limit O: motor fixed value, l(set

bl: Feed fm_ard compensation O: ineffective, 1: effective 0

b2: Linear aceel/decel O: 1-step, 1: 2-step
1-step/2-step

b3: Speedlimit O: motor max. speed, 1: set

b4: Accel/decel type setting 0: linear (1-or 2-step),
1: selected in operation mode

18 FunctionSelection2 0 to 11111 ]i
bO_Software overtravel O: +99999999, 1: set

(position reference fault
detection)

bl: Backlash compensation O: not provided, 1:set

b2 Speed Automatic O: fixed bYposition reference method, 1: set I

reference mode I

input method
b3 Manualmode

b4: Zero-point return (homing) O: not used, 1: used
mode l
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14.6 PARAMETER SETTING TABLE (Cont'd)
No Name SettingRange Unit SetValue

19 Function Selection3 0 to iiiiiiii

bO:OT signal O:used, i:not used

bl: STOPsignal O: used, 1: not used

h2: Holding brake O: not used, t: used
release signal

b3: Pulse status in pulse mode O: A¢+B¢×4(fixed), 1: select

b4: Pulse output division rate O: fixed dividing ratio 1:1
1"• set dividing ratio

bS: Positioning (station) near O: not used, 1: used
signal

b6: OTsignal switching O: P-OT,N-OToperation in plus/minus direction,
1-• N-OT,P-OToperation in plus/minus direction

b7: Torque reference filter O: no change, 1: change
time constant change

Function Selection 4 0 to 1111111 120

bO: 0 0

bl: External position O: not used, 1: used
indicator

b2: Station No• (0) O: provided, 1: not provided

b3: Simplified S-curve O: not used, 1: used
Accel/Decet

b4:Pr72 function setting O: not provided, 1: provided

b5:Pr65 function setting O: not provided, I: provided

b6:Pr66 function setting O: not provided, 1: provided

31 FeedingSpeed 2ndspeed (×1000)
32 3rd speed 1 to 240000

reference unit/min
33 4th speed

34 Current Limit Plus/minus side
Value

35 Plusside 0to400 %

36 Minusside

37 Feedfo_ard CompensationValue 0 to 100 % 0

38 Linear 2-step Time (ta) 8 to 60000 ms
Accel Decel

39 Switching 0 to 240000 (×lO00)reference
speed (VD unit /min

40 Software Plus side
overtravel
(position ref- ---99999999 Referenceunit

41 erence fault de- Minus side
tection value)

42 Backlash Compensation 0 to _+30000 Pulse

43 Braking Time 8 to 1000 ms

44 Brake ONMotorSpeed 1 to i0000 r/min

45 Positioning (station) Near Range 0 to 30000 Reference unit

46 SpeedLimitValue 1 to 240000 (×lO00)reference •
unit/min 1

47 Exponential Time constant (t6) 8 to 1000 ms
Accel/Decel

48 Bias speed(VD 0 to 240000 (×lO00)reference
unit/min
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(Cont'd)

No _ame Setting Range I Unit Set Value

49 Method' O: mode 1, 1: mode
50 Direction O: plus direction, l: minus direction

Feedingspeed [

51 Zero-point Approach speed 0 to 240000 (xto00)
52 Return reference unit/min

53 (Homing) Creep speed
54 _in_l traveling 1 to ±99-999999 Reference unitstance

61 Speed Automatic mode O: internal speed selection at contact,
Reference 1: DG-SW,2: serial command, 4: speed table

62 Manual mode
__ Input Method
63 Pulse Signal Status O: A¢ + B¢×4. 1:A¢ + B¢×2,

(with Pulse Mode) 2: A¢ + B¢×I,
3: sign + pulse train,
4:CCW pulse + CWpulse

64 Output Pulse Dividing Ratio 2 to 60 I 2/N

65 Function Selection 5 0 to 1111111 I
bO: Zone signal O: not used, 1: used

bl: Station near signal O: not used, 1: usedb2: DG-SWread-in time change O: not change. 1: change
b3: DG-SWdigit number shift O: no shift, 1: shift
b4: 0
b5: 0

b6: Position. completion O: not change l:change
signal cnange

66 Function Selection 6 0 to llllllll ]
bO: O: I0

bl: O: .

b2: O:
.b3:, 0:,

b4: St_tioo No. output O: not extend l:extend
. extension

b5: 0

b6: O:

__ bT: Servopackaxis address O: not provided l:provided
67 External Position Indicator

Decimal Point Position and Digit 0 to 7
Number to Shift DG-SWDigit

68 Accel/Decel Automatic mode O: linear or simplified S-curve. 1: exponent
69 Type Manual mode
70 Selection Pulse mode

71 Zero-point return
mode (Homing)

72 Function Selection 7 0 to 11111 ]
bO: Overrun detection alarm O: detect, 1: not detect
bl: Remaining data after O: hold. 1: abandon

STOPsignal
b2: PGselection when using O: by L:PG signal. 1: Forcing motor PG

line PG

b3: Echo-back at O: not echo back, 1: echo back
initialization

b4: OK response for command O: 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-SWRead-in Scanning Time 24 to 2000 ms
90 Torque Reference 0 to 100 ( x 32.5) _ s

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)

MSeries F Series GSeries DSeries

Motor Type Code Motor Type Code Motor Type Code Motor Type Code
USAMED- USAFED- USAGED- USADED-

I

0 02:--:,-;1 i0 02,-y; 1 5o 4o

03i-,! -j 1 1 03"-,'-" 1 11 03"-',:_-,1 51 41

06 -:j-:.: 1 2 05,:::,::,' 1 12 05"-_,"_-.1 52 05E [_] 42

09B [_] 2 3 09!-_,',:__,'i 13 09,:-_:i__:1 53 IOE [_] 43

12B:-: 2 4 13Cr-: 2 14 13Ar-"........ _2 54 15E[_] 44

20B[_]2 5 20C[:] 2 15 20A[-] 2 55 22E[i] 45

30B"-_2 6 30C[_-}2 16 30Ar"..... ; 2 56 37E[_] 46

44B "-: 2 7 44C '_-" 2 17 44A '_-: 2 57 47t..J L.J L.J

USAMKD-60B[_}2 8 18 58 48

S Series R Series (For 200V) R Series (For IOOV) P Series

Motor Type Code Motor Type Code Motor Type Code Motor Type Code
USASEM- USAREM- USAREM- USAPEM-

02A[_] 20 30 60 70

03A[_.} 21 31 61 71

05A [_] 22 A5C [_,2 32 A5D [_._2 62 .72

08A v: 23 OIC vz 2 33 OID __ 2 63 OIC :_,2 73L._ l.._ L.J L.J

15A [:] 24 02C [:] 2 34 02D :: 2 64 02C [:_ 2 74

25 03C[:]2 35 03D[:]2 65 03C[:]2 75

30A[_] 26 05C[_]2 36 05D[_,2 66 05C[_]2 76

27 07C[_.}2 37 67 07C[_.}2 77

Encoder type

• Method: [] Absolute encoder (Pr9 = O)

[] ]ncremental encoder (Pr9 = I)

*Number of pulses: [] 1024 pulses/rev (Pr8 = 4096)

[] 2048 pul-ses/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

0 [] Linear motion (Pr14b2=O) Q [] Finite positioning (Pr14b1@)

[] Rotating motion (Pr14b2=1) [] Infinite positioning (Pr14bl=O)

® [] Total reduction ratio (=Prl3/Prl 2)
@ Motor rotating direction when load moves in plus direction (viewed from load side)

[] CCW (Pr14bO=O)
[] CW (Pr14bO=l)

@ Reference unit(minimum) h = (mm): position resolution
® Load moving amount-per load shaft rotation P= (mm)(Pr11=P/h)

(Note) Limiting conditions: 0.01 g (Pr8 x Pr12)/(Prll x Pr13) g 100

-- 285 --



14.7.2 Parameters Related to Machine Specifications (Cont'd)

0 Accel/Decel type

[_All-mode [] All-mode NAil-mode [] Set in eachMode(Prl7b4=l)
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/necel Speed

[] [] [] !Ii] [] Pr68=l
Automatic Prl7b2=O Prl7b2=l Pr2Ob3=l ( Prl7b2, Pr2Ob3
Mode |Settingare JPr68=O Pr68=O Pr68=O _not required.

[] [] [] [] [] Pr69=l
Manual Prl7b2=O Prl7b2=l Prl7b4=O Prl7b2=O Prl7h2=l Pr2Oh3=l f Prl7b2, Pr2Ob3
Mode | Settingare J

Prl7b4=O Prl7b4=O Pr2Ob3=l Pr69=O Pr69=O Pr69=O _not required.

[] [] [] [] [] Pr70=l
Pulse ,Pr68 .Pr68 ,Pr68 Prl7b2=O Prl7b2=l Pr2Ob3=l (Prl7b2, Pr2Ob3
Mode to Pr71 to Pr71 to Pr71 |Setting are J

Settings Settings Settings Pr70=O Pr70=O Pr70=O _not required.
are not are not are not

[] "required. .required. .required.. [] [] [] [] PrTl=l
Zero-point Prl7b2=O Prl7b2=l Pr2Ob3=l (Prl7b2, Pr2Ob3 1
Return | Settingare J
Mode Pr71=O Pr71=O Pr71=O "not required.

I

v.... vEI I I _ I I

Pr

Vl(_n/min) 4

V5(mm/min) 39

V6(mm/min) 48

tl(ms) 5

t5(ms) 38

t6(ms) 47

t7(ms) 76

(Pr4, 39, 47) = (Speed)/(lOOO.h)
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14.7.3 Parameters Related to Position Reference Method

Q Reference input method

= Setting not required

[] Station No. Input [] N-SW Input [] Serial [] CommandTableCommunication Input No. Input
Prl5 0 1 2 4

Prl6 Numberof Stations e::_

Prl4b4 Position Data
[] Binary(=O) 1 0
[] BCD (= 1)

:: B_ _:_;_'_PositionDisplay ::;>s,_z_:,_:::?_
bl [] Not used (= O)

_'_:%c?;:!_::;' [] Used (= I) _:_:_ _

Stat ion NO. "0" :"?:£i:::-: ;7'_:.:;):::_: _- •_ --
b2 Provided (= O) -q-b, s'._>-s::..... _-_x_:>>_,,:_

Not provided( -=-1) ...._ ..... ?:_:_ :_,:;_,_.;:_:._

_ !_:_ _i_Ts_ oi Signal

_,.' ,_ '_ Z
Pr65bO _{_i:: _ .........." Notused(=O)

:kw..:_:::_ A_ _->:_._-£'¢_;I::_i:._u_)__ :'_ .........................................._1:;.__i_.'_11_:_::<I::!i.#1;?-::1::.II Used (= l)

,_::.:_ :,<:_ ._,:.::___ Position Display _. ,_,

_) Reference mode []Absolute value (Prl4b3=O)

[] Incremental value (Prl4b3--1)

14.7.4 Speed Reference Method

Reference input method

= Setting not required

Position [] Station No. [] DG-SWInput [] Serial Communi- [] Co,and Table

Speed _ Input [ cationInput No.[Input[pReference Prl8 P_61 Pr62 Prl8 Pr61 Pr62 Prl8 Pr61 Pr62 Prl8 Pr61 r62[] Contact* b2=0 i ->:'_/:i}L:',ib2=1 0 b2=1 0 }_/_L.!.:;b2=1 0 )£_._
[] DG-SW Cannot De used 52=0 _,._ '_ b2=1 1 Cannot be used

Automatic [] Serial b2=1 2 b2=1 2 b2=0 _: £,_i,_ b2=1 2
Mode Coland i t_,_;s_

[] Comand Cannotbe used Cannotbe used b2=1 4 b2=0 Q_:,::II,'}I
TabIe i:£.%f_t!:--___-,

[] Contact* b3=0 [/.-b3=1 0 b3=1 YA};:_"_ 0 b3=1 ::<_:_S_'t_0
[] DG-Sff Cannot be used 53=0 53=1 1 Cannot be used

Manual []Serial b3=1 5_:-;"<: 2 b3=1 2 b3=0 _ ' b3=1 2Mode Conmand u-._, :...............

[] Command Cannotbe used Cannotbe used b3=0 4 b3=0 _9"%%_,,r_",_...........
Tab1e _:;_i_t!:,,

* Select from internal speed by contact (only' speed to be used is set.)

1st speed: VI: mm/min (in/min) (Pr4)

2nd speed: V2= mm/min (in/min) (Pr31)

3rd speed: V3= mm/min (in/min) (Pr32)

4th speed: V4= mm/min (in/min) (Pr33)

Pr4, Pr31 to 33 : (Speed)/(lOOO.A)

1' Reference unit
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14.7.5 Parameters Related to Position Control

(j) Speedloopgain

Motor inertia J_ =

t (Motor shaft conversion value)Load inertia JL =

Pr2 = 20 × (J. ÷ J_,)/J_,
{
i

Note: When mechanical system regidity is low and oscillation occurs, lower the above
value.

Positioning complete range

C = mm (inch) (Pr6 = C/A)

Positioningnear range

[] Not used (Pr19b5=O, Pr45 setting not required)

[] Osed (Pr19b5--1)

I , Positioning near range N = mm inch)

(Pr45 = N/A)

14.7.6 Selection Function

0 Zero-point return (homing) mode:

[] Not used

(Pr18b4--O, Pr49 to 54 setting not required)

[] Used (Pr18b4:1)

__ Pr F3(_o_II []Mode]ILS + C_ pulse) (STPsignal)
Pr49 = 0 Pr49 = 1

ZERO-POINT RETURN
FEEDING SPEED i

ZERO-POINT RETURN
APPROACH SPEED ZERO-POINT RETURN

' 1 APPROACH SPEED
ZERO-POINT

Operation Pattern / _ CREEPSPEED/RETURN, CREEpZERO'POINi[ SPEEDRETURN

ZERO-POINT RETURN ZERO-POINT RETURN

_'INAL TRAVELING DISTANCE FINAL TRAVEL!NG DISTANCE

Zero-point Return 50 [] Motor NI) direction(=0) [] Motor RBVdirection(--l)
Feeding Speed

m/min 51 Setting not required
FeedingSpeed*' (inch/min)

ApproachSpeed*' (inch_mmlnn)
52 i

mm/min 53
CreepSpeed*' (inch/min)

m_ 54
Final Traveling Distance*' (inch) j

* 1 Pr51 to Pr53 = (Speed)/(1000" A)
* 2 Pr54 = (Distance)/A
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Pulse mode [] Not used (Prl9b3, Pr63 setting notrequired)
[] Used (Pr19b3:l)

,Signal status

[] 90 o phase difference 2-phase pulse x4 (Pr63=O)

[] 90 o phase difference 2-phase pulse ×2 (Pr63=1)

[] 90 o phase difference 2-phase pulse ×1 (Pr63=2)
[] Sign + pulse train (Pr63=3)

[] CW+. CCWpulse train (Pr63=4)
® Current limit [] Not used (PrlTbO=O, Pr34 to 36 setting not required)

[] Used (PrlTbO=1)

Plus/minus sides current limit value N(=Pr34)
Plus side current limit value _(=Pr35)

Minus side current limit value _(=Pr36)
® Speed limit [] Not used(Prl7b3=0, Pr46 setting notrequired)

[] Used (Prl7b3=l)

mm/min

[ , Speed limit value (inch/min)

: Pr46 : (Speed)/(lO00 • A)
@) Software overtravel

[] Fixed (Pr18bO=O, Pr40, 41 setting not required)
[] Parameter. setting (Pr18bO=l)

--_Plus side soft,rare overtravel Ip :
mm(inch). (Pr40)

Minus side software overtravel In =

mm(inch) (Pr41)

Note: When incremental encoder is used (Parameter 9 : 1), software overtravel

becomes effective after zero-point return (homing).

® OT signal [] Not used (PrlgbO:1)

[] Used (Pr19bO:O)

Q STOP signal [] Not used (Pr19bl:l, Pr2Ob4, Pr7261 setting not required).
[] Used (Pr19bl:0)

I • Remaining data processed after STOP signal

[] Leave (Pr2Ob4:0, or Pr2Ob4:l, Pr72b1=O)
[] Abandon (Pr2Ob4:l, Pr72b1:1)
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14.7.6 Selection Function (Cont'd)
® Holding brake release signal

[] Not used (Prl9b2=O, Pr43 and Pr44 setting not required)
[] Used(Prl9b2=])

>, •Brakingtime ms (=Pr43)

Brake ONmotor speed r/min(=Pr44)

® Backlash compensation

[] Not used (Prl8bl=O, Pr42 setting not required)
[] Used(Prl8bl:l)

Compensationvalue 6 = ,mm(inch)(Pr42)

Pr42 : (6x32768x Prl2i/(AxPrll×Prl3)

(_ Pulse output [] Not used (Pr19b4=O, Pr64 setting not required)
[] Used (Pr19b4=l)

[ _ Dividing ratio (2/N) N = (Pr64 = N)

@ Line PG [] Not used (Pr2Ob4, Pr72b2 settingnot required)

[] Used _ PG selection after positioning complete
[] By L-PG signal

(Pr2Ob4=O or Pr2Ob4=l, Pr72b2:0)

[] Motor PG by force (Pr2Ob4=l, Pr72b2_l)
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