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COOL MUSCLE

Integrated AC Servo System

Motor
Encoder
Driver
Controller
PLc

F;ower supply

v

Allin ONE Solution
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Compact
like me o

COOL MUSCLE 2

J=ILTYRI2(FE—R. T2O—F RS54/ a2 kA—F PLC. BiRZARE LT
HAZR/ND—ARBACY—RIRAT L, EROHEHNRELEL!
The COOL MUSCLE 2 is the world smallest integrated AC servo system that

combines a motor, an encoder, a driver, a controller, a PLC and a power supply.

This is the birth of the new benchmark!
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O

All in One Solution

0—ZXRIV—FTIEKENIMVEIE, Fa—=2F LR

Closed-loop sinusoidal vector control, Tuningless

== 3
==
AC100-240V53i5. I M BE R ATEE
Power supply

ML, SREOSHEHE . HFEEE (F 7 32)

Torque control, Proprietary OS, Interpolation function(option)

(N4 PAY

Driver

Direct connection to AC100V-240V

s |

ACH—FKE—%

t-—%

Motor
AC servo motor

I -4
BRI a—4 8. 500005 #EEE

Encoder
Magnetic encoder, 50000ppr

PLCHRE
BfE/RIEEE T RE

PLC function
Arithmetic/ Logical operation

arra-5

Controller

LR H
RS-232C% 27K — M fis.
FAY—F 1 THEt
Communication

Two RS-232C ports, multi-axis
network with the daisy chain.

A7 (1/0)
FTYUBIVARGR/ TIHIVHFI4m
FFATAMNM R/ 7FATHI R

Input/Output (1/0)

6Digital Inputs/4Digital Outputs
1Analog Input/1Analog Output




HEFED S RT L1l H—ILIYRIL2D S AT L5l

Conventional system example COOL MUSCLE?2 system example

=y COOL MUSCLE2 :




I=W2IZAN20%HE

HRFPD—FRACH —RI AT LHEE !
J—ILYRAIL2(CM2) [FE—H-Ta—4 RS/ -avba—5
‘PLCHEE- BR1=vrDETERNBLII—FEACH—RI R
TLs]o

RAOBERBE—VHRL. SETITHEVWO VTG R T LOE
EANTRERYFEL, BAR—R, B, IXNEIR. B
MsEmIc'EmLET .

ER + avkto—3 + PLC

01=-+

ACH—RE—2ER—RIZEHEIEEE6000min~", F = EEE2£8000min~"
DEEEENTREEEYELTz, (HETEIZKD)

02 Iva—4

BHEAZOSREMS T -4 EBHIZKY. 50000 f25E. R TRL—
ARBELCEREMBROERR, BRI -4 D5, BRETOHEA®
BREFRIZHT IR HBYEE Ao

03 k545 /=mmRE
YA—XRIL—TRGRLFIEERZEL. FIE/ BN ERETHE. E—2HEHN
NESNTWDOFRE /A XN ERHINFET , FI-AC100-240VETHIHRZ D
CEAKERICEEER AR,

BFai—-=VJLR

WRGIEHERZGALLBBOHEEMICL>T —ARF 1V DFa—=
DULRERBLELZ, Y —REFOEOLDLWS AU RARMNSBRSN ., —
EHEDARICKHLTREL:BEERBALET . Y1 VRABIKEDLIE
IC&> TR KIRICAIRTEE Y,

The World Smallest Integrated AC Servo System!
COOL MUSCLE 2(CM2) is “The integrated AC

servo system” that combines Motor, Encoder,
Driver, Controller, PLC function and Power
supply.

CM2 allows you to save space to reduce wiring and

cost, also to shorten development time.

01.Motor

Using AC Servo motors rated speed is 6000min-!, the

maximum speed is 8000min-' (Depending on model)

02.Encoder

The proprietary magnetic encoder provides a resolution of
50000 ppr. It realizes a quiet and smooth motion and high
precision positioning. The magnetic encoder is not affected

by harsh environment and the age softening

03.Integrated Driver/Power Supply

CM2 is AC servo system equipped with a closed-loop vector
control and control/drive power supply. The motor wiring is
enclosed, minimizing the noise emitted from the motor. It can

be directly connected to AC100-240V without conversion

B Tuningless

The Muscle's proprietary control technology based on a
modern control theory realizes the servo gain tuningless system
under specified load condition. By eliminating the gain
adjustments, CM2 dramatically shortens the time to adjust your

system.
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BHNTGA—FERE. EXBEINSERCBEETHRALBETOYSLEBEIC
ERT BT ENTEETS,

Bl CML

CML(Cool Muscle Language)ld, 7—ILIyRILERANITOY SIS EETT . &
RAYILDYI—ILT—OR  NANR—E—3F )LEFERALTHEICTRT S LEED
CENTEET, BEDETIZCMLATUR, - IFRAYF THEARETT

BB /NTA—SEXTE Easy Parameter setting

K20.1=0 @ &fEHR—L— h#%38. dkbpsI<ERE
. Set Communication Baud Rate to 38.4kbps

K46.1=1  EREAVEEANR /SR LS TRAERS
: Power on and start origin search automatically
by pushing mechanical stopper.

W EIRME

[#1LIME—FR]
RS-232CEEZELCMLOYURFEANT BT TEEE—2EHES
BAHIENHTRETT,

IXYAVEFEST

AALYRE—FRH| Direct mode example
FALYMEST

S.1=250 . EEDRE Direct operation
Set speed
A1=100 : nsEREER

Set acceleration

PA=10000 ;| EMREERE

Set target position %
B COEf

Execute

[7095LE—F] (PE1T%BRL)
TOYSLESDUA—RTHIENTREL O, L HETOT S LEEERMYF
PNRYVAVITTHBICETTEET,

1. B)YEEZ Define motion

P1.1= 1000
P2.1= 3000 . GEEE(S).MNEE(A).
P3.1=-1000 - MEP). 27D

$t.i=100 . BfERE
$2.1= 300 + Speed(S),acceleration(A), am
A.1= 50 + position(P) and timer(T)

are the motion definition.

2. 70% 5L Program R YFIRUET
: _ Lo TOTSLET
B1.1 L EIERERSAIERE, Execute programs

AlA,S14, P11 @ DA G2,
A1.1,82.1,P2.1 BAI-FEEST
T L InUSLERAET,

: Define motion programs using
Cilplcs + the motion profiles defined above.

by switches

o e\ s o o o e o o e o e s e o o e s e o s e s s e s e s s e s e s e e s e s s e e e s s e s s s s e s e s s e s e s s e s e s s e s e s s e s e e s e s s s s e s e e s e s o e s o

04.Controller
Easy parameter setting and programming of various

kinds of motion.

H CML

CML(Cool Muscle Language) is a programming
language designed for CM2. Using CML can help easy
programming with COOLWORKS LITE or Hyper

Terminal. The programmed motion can be executed by

M Easy to Use

<Direct mode>
CM2 can be directly operated by just entering the CML

commands via RS-232C communication.

<Program mode> (Except P type)
Programs can be downloaded to CM2 so that various

motions can be executed by PC or simple switches

L
’ >

—
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I=IW2IRAN20HE

N SESHRLBE
CM2IFEA B LB D SEM L BIFE CHALBIE/ G-V B R—ILET,

[PTPE){E]

MEE. BEREEZTNTNBAICRERE RE, MREEZE—FZBEPIC
FEEICEILSELY. EBAT—BELTIILALISEE. MEEEELS
BAH(X—UEE)E R GPTPEIMENATEETY .

EAEPTP
SpeedA
S2
A A
St
A \Q A1 o
T T Time
<—C8)E Merge Motion
Speed A
S3
A2
S2
Al A2
P38
St-—--- { P2
iy !
P1 1 =

Time

fn-iREAREBPTP  PTP with different acceleration and deceleration

A A2
P1 P2

Time

Speed A
St

[k v il 0]

® IR EE

BESNIMLI T, RESN BRI TBENTRETT . T7VYUH .
IT7FYvINbDEBMANTEET . BEGILIGIBEIZE>THRAGI R
TLITHISFIRETY

Speed A
$3 -1

Time duration set by Parameter
REFBR/ S A — 8 THRE

O — >
® MLYHIFR

BEROHAMNLIEFHIRT 2EAFRETT . REMNLIUTTHET 20
T WEGEDT TV r—2avIT&BTY,

1 ] Tine
Torque A ) !
[}
! ]
| 1
) |
| : Torque limit set by Parameter
! R ILD HIIRIE /35 A — 5 THE
i
: : Pushing ||
0 >
: p Time
)
|
Iu

O ML T4—RINyYy

PERIL T ELHEDBNTOTA— Ry s HER TR, S0
EBISHLTHAI L EEBMISEETEET, —ENTO SIS HLEH.
VLA —EHEBEEDT I r—LavIT&#EBTY .

S

B Wide Variety of Motion

CM2 supports wide variety of motions, of course very standard
motion, too.

<PTP>

Accelerations and decelerations can be independently set.
CM2 supports various kinds of PTP motion as changing speeds
and accelerations optionally during motion at passing points

without stopping (Merge Motion).

<Torque control>

*Push Motion

CM2 can keep pushing at the set torque for the set time period,
replacing pneumatic cylinders and grippers. The flexible torque

control is adaptable for various kinds of systems.

*Torque Limit
The output torque limit during the motion can be set. With this
feature, CM2 operates below specified load. It is an ideal

solution for applications such as a safety conveyer.

*Torque Feedback

CM2 supports feedback control with an external torque sensor,

which automatically changes the output torque according to the
sensor signal. This feature is an ideal solution for applications

that require constant tension such as a pulling machine.




[#E] (F72av)
A/ ERERZEIDDITUREIT THEBICETTEET MHEEEARNEIh TS
&SI Iy NI ER, FARBER IR M RIBICEIR T 5B AEETY .

E}ld point
MR

Start point R £
@+ o ot Radius | @
Nty i e .
Center point End point
IR EES2N e Function
Start point R | #@®E  Radius seuing
N Il EERTE  Center setting
@ = Execution

L Btk

TRTSLNTRIERR. REBEEAARETY . ERSN T2 OE—SOME. EE. V0
12 DIEHRE AVSERETUVEA DA HIEE TR L EL <, EOX/MEBAORIEER
[SEBEMNEE EABEEEEST L TE—SaBIHOEN BIEAYET

1. BIEEZE Define motion

Vid= Px
Vv2.1= 10000 :

T—2EEPxE—2 DRAEME)

Data definition(Px:Current Position)

2. 704554 Program

B1.1 D RCEBINLEEES TRESBETOSS A%
V1.1>v2.1,01.1,02.1 HHET,
296.1 . Conditional branch processing

TRISLNAVIIRE— R
Beginning of ProgramBank 1

V1>V2 V1 EV20D TE S E % th V1=V2
l Compaie V1 with V2 l
01. 1247 02.1 =47

Execute 01.1 Execute 02.1

?96. 12217

Execute 796

B F1—F Ttk

TA—FUT RN EFRETHBOT—F I W alfE, ARV EIZANES
[CE > TREDUEBEAEIIZHERMT BN TE HBEMEDOHENMEEPRL—XT
EBRYBZANTRETT .

O FA—F U AR THBITEEB B ERATAE

® BAFEEFRE/1F B Z

e o o o o o e s o e o e s s e s e s s e s s s s e s e s s e s e s s e s s s s e s s e s e s s e s o s e e s e s e e s e s s e s e s s e s e s s e s o s e e s e s e e s o s o

<Interpolation> (*Optional)

Circular and linear interpolation can be executed
with only 3 commands. As this function is
integrated with CM2, it eliminates an external
interpolation unit and also shortens the

development time dramatically.

M Arithmetic/Logical Operation

CM2 supports arithmetic and logical operation
programs. Operations based on the defined data,
positions, speeds and I/O status allow a complex
control. Arithmetic and logical operations enable to
make processing such as value comparison and
conditional branching, so that they expand

applicable motion control.

B Teaching Function

CM2 supports the position teaching that was
conventionally done by an external pendant. By
entering commands or input signals, the current
position can be captured and set in the position
memory, allowing a fine adjustment and a making
motion pattern change easy.

- This function realizes easy download of several
motion patterns.

- This function shortens the development and

setting time.
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I—=IW2IAN20HE

O5pLoms:

VIR 7PLCHREZEEL . CMLEFE > TENMEL— U REEET HT
ENTEET,

W2 FE2RIFHE

TILFRRYFIEIZE>TE—REEBFI#, E—a>arbO—)L, 1/OH
1. BISHERE. PLOMRERE DR A LARVE L FINIES T EMNTEET,
PLCHEREASE—avar bA—ILEIKBIZNNY YT SOV R TRITT 512
O VAT LOYT VAL LESAELET , E—2BERR/AE AR
RICIEC-BEA CM2E I TRIBETT . CNICKYBIBEPLCI= VAR
ELGYFELT,

006 ammee

W Fo4VAEhH

A F(AH65/H D4R ISIZEEOMEERIF T A ETRETT , TURILIE
Bk BETHREE/ YAV KYHIZ/GA—FTHRETEET,
NEHEFERICKYRAE T OUSYM U YRR EIZLRSELHY . O
AMBIRPERR—RIZEBLET

o AN EHEES RAER/ EL/TOYSLOET -

o N SMEES To—L/AVRDL AV ESH A

B7rO/AdLHh
THATAAEBICKYGE. ERE. MLYOFIEMNEEE, =705
HATIEME., HE. FLYDEZZ—NAEETT,

| DAV Y 9.%)]
CM2DPAAT 1L BITD /L AHES AT LIZZFDEFHAHATHETT

05.PLC Functions
With Integrated software PLC functions, motion sequence can be

defined by CML.

B Multitasking Control

With Multitasking Control, CM2 allows parallel processing of
various tasks such as motor control, motion control, I/O control,
communication functions, and PLC functions. As PLC functions
running in the background independently from motion control,
high realtime performance can be realized. CM2 can realize the
stand-alone motion according to the motor status and also 1/0

status and does not need external PLC.

06.Input/ Output Functions

B Digital Input/Output

Specified functions can be assigned to the 6 of inputs and 4 of
outputs from PC. Using integrated functions, origin sensor and
limit sensors can be eliminated, results in cost and space
reduction.

+Input function examples: Origin search/Stop/Program Execution.

*QOutput function examples: Alarm/In-position signal output

B Analog Input/Output
Position, speed, or torque can be controlled by an analog input

signal, and also monitored by an analog output signal.

B Pulse Input
CM2 P type can be easily used for the conventional pulse driver

system.
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B RS-232C

CM2(3 ¥ 3L LT=RS-232C%27R—MMZ
HEBE, KFE/NSA—FHRELTOY
TLAERL. SEEMESE. HRATIRE
EREICEETEET, o0
R SEETEET,

M Modbus (E—K/3R)

1Z#RYModbus (E—R/\R) DY Ty S CH G RIEE T,
Modbusl =3 LIz T 0SS5 I ILTARTLA5—SF )L RUPLCIZERE
BT AN TEEY,

W S bl

TAD—F ARG C R YR K158 E TR BRI B I AT RELRYET . £
NENARIL TTOY S LEEITAREL | | DCM2DEMEIKIR AL/ 04KIR
EEENLI-BIEA AT RE, F=, EAFTREARY O R B RiSI=CM20D$8 I Z LA
LTHRRSNEY

+(] 25 —%ZALED +a Status LED

E—HDY—RON / OFF 75— LDIKEEE2E DLEDD miks \F— THHS
#LES,

The blinking pattern of 2 colors of LEDs can tell you the status of

Servo ON/OFF and Alarm

H—RONBEF
Servo on

07.Communications

B RS-232C

CM2 has two independent RS-232C ports as a standard feature.

It is easy to set up various functions such as parameters setting,
creating programs and multi-axis motion. This also makes it easy to

connect to external equipment.

B Modbus
CM2 accepts the sub-set commands of standard Modbus.
CM2 can be connected directly to a programmable display terminal

or PLC with Modbus protocol.

B Multi-Axis Control

Multi-Axis Control up to 15 axes of CM2 can be easily realized
by the Daisy Chain connection. Each one can execute motion
according to the other axis I/O status with the communication
among the axes.

The number of available I/Os are expanded in proportion to the

g

number of axes.

—
2
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GoolWorks Lite

F_J;ﬂmul-
COOLWORKS LITE (49— JLT—H RS ElEH— LTy X ILERD @@ @ L
HR—NITRITT T, #ICTHREIER . OM2ERV =V RT LD

9—IT—2 X514 + COOLWORKS LITE

BB RIA R TR B LSS TH AV ENELL,
RSA—BETE  TOT T LR, S35 B ORREEBEL >1-CM2IZ g e
DELHEE B TOET.

TR IBR R DF— LN —S LY TH 9 O—FLTHEN NS, —noon [
WWW.muscIecorp.com GVERYWHERD

Coal Muscle 2003
Cool Warks and CML Everywhers ars traderarks of Myostat Motion Contal lnc. 2003

COOLWORKS LITE is free software for COOL MUSCLE motors. B . N
. ) BRET—4BLUVHEAET—21FR
It's designed for the easy use and to shorten development time. B BB & AT

COOLWORKS LITE includes all the basic functions that are required for .
Motor Data / Information

parameter settings, program creation, jogging and status monitoring. Confirmation of the speed data

and parameters.
COOLWORKS LITE is available to download the free software

from Muscle Corp's website.

www.musclecorp.com TR 5 LET
TS LDRT. —HELEGE

Program Execution
Execution/Pause of program, etc.

J=II)—=J ZDOHEBRERREA Functional Description

"4 CoolWorks Lite 4.2.2

IPNE REE RTW BEQ UERM w-l(D ATV ALIH

%%E " 4 J‘v_z‘v‘-f\“- ) 5‘_‘-‘93‘@1 |E."_.__|]Lg| EET—42
Sy e CM2~DEERBERT
m ‘ /E,.i(lﬁ”tu,.i&:& ‘J*WI’,‘%”{*Q)U*' S
CMLET 15 FEET - 1% ent Data
L [l I Display the data sent to CM2
EE 243- i uBRE
NBoA-R||FA LD R

S TLEIND
svohe [< [ » [ m | > 24
=

i , =l BIET—4
izl =37 -n CM2hN 5 DBRIERNB & R T
®
Motor Response
./ Display the data received from CM2
IEZER &= ] [Cwm [ e | EDES
Ready [Firm\/er=236, JBEE —F = Echo On [COMS %EFF B{EF -2 141 bytes [#E7 -3 11 b
CMLIT 1%
NTA—=B AX U FEDT— 2 2 H/ERVEE
CML Editor
ATy RSA4 Y Edit and send
7Y RE—FFOAN L TRE parameters and commands.

Command Line
Enter commands in a single line and send.

INSA—REBE

Set the parameter.

Sk I‘IIT'%“"

i
i

i Eopnmarn tanr

{ ez YT | ] L - _miwaw | _eves | =i |

Can eorewmmi | ﬁm L laaress Frey=T
r ' st = . i
r s 8 i - "
@ i - | 2 JHEE

Draw the graph.

|‘nn 100pps.

v - =
o o, v vmeaRglar == x-S 3 :/E-i-%:

T N\
o T —— TN
2 [ Ea—

Calculate the motion.

o 5 v
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FIFa1I—4%2 ACTUATOR

Y —K7 4 F21I—4 Servo Actuator

CM2MZEEEHEIN RS (/3 -av b
A—5—#ET7HIF2T—4, EHED
BHT7I/F1T—RIKYRK158, L
MNEO—IRNTHEBICRYET—TD
AT LDEETEET , 405 FE600HEIE
UEDY—RT7IF1I—4MEEE
BO-—XIGEVEENGHEESE D
EENTHETT, FHMIS OV TIEHH
BETELY,

Servo actuator is an ALL-IN-ONE
solution actuator, equipped with
CM?2 integrated Driver and
Controller. A total of 15-axis
electric actuators of various types
can be integrated into a new network
system at low cost. Over 40 models
and 600 types of Servo Actuators can
be combined easily with each other
to form ideal servo systems. Please

ask us for details.

%7 Gearbox

BAGBEALRELERYREIZ THY.
BEHO=—XICRELTTEERE
HES. SREE. BN\vITvia Ay
TR —DiFEREEE CM2IZER A
1132 &I2&>T, LYBEMFTRE—
AELTHBFEVIEITET,

Wide range of high quality
gearboxes is available to suit your
application needs. Combine a high
precision, low backlash, zero
maintenance, long durability gear
box with CM2 to maximize the

performance.

JHELE  Reduction Ratio

1:3, 1:4, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10, 2:15, 2:20, 2:25, 2:30, 2:35, 2:40,
2:45, 2:50, 2:60, 2:70, 2:80, 2:90, 2:100

Ny49 S wya Backlash
¥6% A High precision @ 1:3~10/=3 2:15~100/<5
1ZHR Standard  : 1:3~10/=5 2:15~100/=7

A7 a4 —7IE OPTION CABLES

EE# —7“)1' Communication Cable
CM2RS2-2000W

CM2&1E4 — 7 L5 2000mm,
Communication Cable for CM2. 2000mm.

1/0% =7V 1/0 Cable
CM2102-1000S(-20008)

CM2AI/07—TJ L, & E[£1000mm/2000mm,

1/0 Cables for CM2. 1000mm/2000mm.

I

T

LU

TFAI=FIL5—=TN Daisy Chain Cable
CM2DC2-0500W(-1000W/-2000W)

CM2ATA S—F A v7—T ). (ZEHERA)
£ & 1&£500mm/1000mm/2000mm,

Daisy Chain Cables for daisy-chained CM2s. (For molti-axis)
500mm/1000mm/2000mm.

= :

o [T

%ﬁ# - 7””? Power Supply Cable
CM2PW2-1000S(-20008)
CM2ABIR 7T —T L,

& & (%1000mm/2000mm,

Power Supply Cables for CM2.
1000mm/2000mm.

12



B X Model Name

CM2 - C - 56

20A - R

O kA—)LA A T Control Type
/S LRBAT Pulse Type

OV Ea—#%447 Computer Type
#4247 Interpolation Type

O T

E—4%49 1 XMotor Size E—SE E—SHHA D IMEIK A Tay)

56---56] Motor Series Motor Output Shaft end (* Option)

60-:-601 10---100W R---#.8 Round shaft
20::-200W * K- F—i& Keyway
40-++400W *D---DAYE  D-cut

* W--4J)LDAYE  Double D-cut

B {t#k Specifications

9 MODEL

CM2-[0-56B10A CM2-[J-60A10A CM2-[]-56B20A CM2-[-60A40A

AFAACEE[V]
Input AC Voltage [V]

BiAgE - 13348
Single-phase or Three-phase
AC200~240 + 10%

( R )
Frequency:

BABFE 2 [L31HACL00~240 + 10%
Single-phase or Three-phase 100~240 *10%

(%% : 50/60Hz +5%)
(Frequency : 50/60Hz==5%)

50/60Hz+5%
E—5 B [A]
Peak Current[A] TBD
ERERIA]
Rated Current[A] TBD
E—gAW] : : :
Motor Output[W] 100 . 100 . 200 . 400
EARERES [min1] S 2 5
Rated Speed [min-] 5,000 3,000 6,000 3,500
B EEM (mint] : . .
Max. Speed [min-] 8,000 : 5,000 : 8,000 : 5,000
s Lo INm] - (kgfem) . . 3
Rated TorquelN'm] (kgf-cm) 0.19 (1.95) : 0.32(3.25) : 0.32 (3.25) : 1.09 (11.1)
FA RS [Nm] (kgfem) . . .
Max. Torque [N -m] (kgf cm) 0.57 (5.85) : 0.95 (9.7) : 1.15 (11.7) : 3.82 (39)
O—2{BHE—A >k (kgm?) y : v . v .
Rotor Inertia Moment (kgm?) 0.091 x 104 : 0.09 x 104 : 0.18x 104 : 0.34x104
HERAFREE— A b O—42EHEE—2 2 FDI0ELA
Allowable Inertia Moment of Load Less than 10 times of Rotor Inertia
BHESTCTIAEIN] (kgf) . . o
Allowable Radial Load [N -m] (kgf-cm) N N N
58.8(6) . 78.4(8) . 58.8(6) . 196(20)
(EfHTE & Y 20mm D iz &) . . o
20mm off from the mounting surface : . .
HERSZ MEEIN (kof) : : .
Allowable Thrust Load [N -m] (kgf-cm) 29.4(3) : 39.2(4) : 29.4(3) : 68.6(7)
- BRI AU AVELBHRT -4
Encoder Incremental Magnetic Encoder
SEEE (ppr) 200 ~ 50,000F T/85 A —2 (2 & Y:ER
Resolution (ppr) From 200 to 50,000 set by parameter
AR 2 0—X FIL—TEREARY bILEIEAR
Control Method Closed Loop Sinusoidal Vector Control
TRYS L/ ATy 9N B E0ET
Number of Program banks / Ladder Logic banks : Each up to 30
AEYBE a3 Y F#:1000F T
Memory Capacity Number of Commands : Up to 1000
T — 8 H:L{E200 RS NERES, &2 1 78, bILY RS AMAELILS
Number of data : Position 200/ Speed 15/ Acceleration 8/ Timer 8/ Torque limit 8/ General variable 15

R A EREF—A\Tn— BEEBAFEERR MG IS — BAGL
Protective Functions Position error overflow, over voltage, overload, temperature error, push motion error, emergency stop

L HImMAR FURLAN6ACLAANZASE) FFOTAN: 14

: Control Input Digital Input: 6 (including pulse Input 2) Analog Input: 1
AtHA Ll FOSNHA AR TF OGN 1R
1/0 1 Control Output Digital Output: 4, Analog Output: 1

LOEfER— b R bR L—JBIEAD2R— k RS-232CHEH

«  Communication port Host and Slave communication 2port. Conforming to RS-232C.
AT BRZES
Cooling Method Self-cooling
% (k) : . .
Mass[kg] 12 : 11 : 17 : 18

. gREE 0~ 40CCREMET L)

. Operating Temperature 0 ~ +40°C (non-freezing)

L RERE -20 ~ 60°C (AL E = &)

: Storage Temperature -20 ~ +60°C (non-freezing)

L ER-REEE 90%RHLLT (B &E &)

+  Operating/ Storage Humidity 90%RH or less (non-condensing)
R . BES BRESFEANSL OBV L) FRMEAR BIREHR-A(LIX - BEOGV L
environment +  Atmosphere Indoor use only (no direct sunlight). No corrosive gas,inflammable gas, oil mist or dust.

L Es #BH5 1000mLLT

« Altitude 1,000m above sea level or lower

o R 10G (98m/s?) LI T

. Shock 10G (98m/s?)or less

o RS 1G(9.8m/s?) AT

. Vibration 1G (9.8m/s2)or less




B AH AL /O Specifications

EIHREDZ LA E Y Ta=25C)

Operating free-air temperature Ta is 25°C( unless otherwise noted )

1BE ITEMS % CONDITIONS MIN. TYP. MAX. AL UNIT
N EINERE : . :
. Applied voltage w o : o 2 .
¢ O—LRLANEE o : . : 0.8 i v
. Low-level input voltage . . . .
FOELANA © N MLRLANEE 3 . . : 24 o
(IN1+~IN1-/IN2+~IN2-) . High-level input voltage . : .
Digital Input 1 © SLAANREM IN9+~IN1- L IN2+~IN2-i] - : - . 500 : KHz
(INL+~IN1/IN2+~IN2-) 1 Pulse input frequency INI+~INI-, IN2+~IN2- : : X
b A — 5 5 G
. AKSLREE . . .
: Input pulse width 0 N E N E N e
DORISLR EEY/ETYEM . . . . o1 . s
© Input pulse rise/fall time . . : . K
. EmEBE 5 5 o
ZSRAN2 . Applied voltage ® . - . 2 °
7o . A A 5
(IN3,4,5,6.”INCOM) 3% 2 1 A—LALANBE IN3,4,5,6~INCOMF 0 . - : 0.8 X Y
Digital Input 2 + Low-level input voltage IN3,4,5,6~INCOM . N 1
(IN3,4,5,6/INCOM) *2 N
: N LNILAABE 3 . - . 24 .
o High-level input voltage o o .
T ANBE ANALOG IN~GNDRS 0 . - . 5 .
. Inputvoltage ANALOG IN~GND . . :
. 138 80 3 = 1k — 7 R R 1 02 N - . 48 X
TFRITAN . Position control or Speed control (one direction) . ° .
(ANALOG IN) . = N v N :
o — « BIERE FILOSIEERIE R ILY T 0 — BXy 2 #IE 0.2 . R . 48 : v
(ANALOG IN) . Operating voltage Torque control or Torque feedback control N N .
: EERIECW o 5 . : .8 .
: Speed control (CW direction) X N [
o EEHACOW 02 . ) . 24 .
. Speed control (CCW direction) N N N
D WEE . . o
e . Withstand voltage E o : o %0 0 v
TORIHA
(OUT1,2,3,40UTCOM) %3  : EHAHER OUT1,2,3,4~0UTCOMP - : - : 20 . mA
Digital Output . Continuous load current 0OUT1,2,3.4~0UTCOM . . .
OUT1,2,34/OUTCOM) *3
{ ) © AT U—oER : 5 04 5 1 : nA
N OFF AE Leak current . : . o
785 L Gumtealige I T N
(ANALOG OUT) 1 put votag ANALOG OUT~GNDR - . -
Analog Output . HAEF ANALOG OUT~GND R R R
(ANALOG OUT) :© Output current ) : i . ! - m™
+BVLEa L—F AN . HAEE 45 : 5 : 55 : v
sl . Ouputvoliage +5V ~ GNDRA : . 5
+5V Output T mhERm +5V ~ GND : . 5
(+5VOUT) . Output current : . . . 200 ° R
D EEA—L—F : : R
§ o 9.6 : - : 230.4 : Kbps
© ANEE 5 . : . 25 .
o Input voltage o o .
;E;(ED?)i;’JXDO) §  ILbLAnmEmE - : 18 . 24 ] v
Positive-goi t threshold volta h : 4
o o : ositive-going input threshold voltage RG] : :
Communication Line . UTYALEERE RXDO.RXDI~GND oG . a5 5 ) 5
(RXDO/TXDO) © Negative-going input threshold voltage : . : . .
RXDI/TXD1 i " R N N
¢ ' o ARER 3 . 5 . 7 : KQ
1 Input resistance . N N
L HNEE BKR) . . .
© Output voltage (MAX) =2 ° : . 2 .
. TXDO,TXD1~GNDR . . . \
1 HWHBEZA 58 TXDO0,TXD1~GND .5 N 54 . R |

Output voltage swing range

X1 - ANBEDEEINT-(IN2-) (SR LT INT+(IN2H) A+ T,
*AF(NT-IN2-) FEBFRS 14— FEHATH Y . AHDERE 8~12mA ITHYFET,

%2 -IN3,4,5,6~INCOMRIZENNY 2 BEDFBEIEE L EE AL
-&AH(IN3,4,56) & 10KQDEFHEHEHA TLET,

%3 -0UT1,2,34~OUTCOMRIZEnfN & h 2 BEDBIEIFRI LV EL A
&A1 (0UT1,2,34)[F IKQOEIHEREHRZ TLET,

*1 The polarity of input voltage for IN1+(IN2+)is plus(+) to IN1-(IN2-).
As each input (IN1-,IN2-) s equipped with current regulative diode, the input current can be 8~ 12mA.
*2 Plus or minus polarity is acceptable for the input voltage between IN3,4,5,6 and INCOM.
Each input (IN3,4,5,6) is equipped with resistor 10K Q in series.
*3 Plus or minus polarity is acceptable for the applied voltage between OUT1,2,3,4 and OUTCOM.
Each output (OUT1,2,3,4)is equipped with resistor 1K Q in series.
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B ORYFEUHEE—E  Signal Arrangements

J %% A Connector

Z 5 Name No Pin No Evg Symbol HEEE Function
4 R/L1 31HAC / BHBACA S
FREaRA 3 phase AC input / Single phase AC
Power Supply Connector 31HACA A1
2 & 3 phase AC input
3 TiL 31BAC / BABACA S
3 phase AC input / Single phase AC
4 £ 7 — R ()
Protective Earth
: RS-232C. 7—4 %5 (KRR )
. ! RXDO RS-232C  Receive Data from Host
. S =k 2 TXDO RS-232C. F—4#fE (KR H)
. Host Connector RS-232C  Transmit Data to Host
° HBIEGND
EEIRIE N 3 GND Communication GND
Communication . . S RS-232C. 7—4#fE (AL—7)
Connector . RS-232C  Transmit Data to Slave
L AL—T2xu% ) RXD RS-232C.7—%%fE (AL—7)
: Slave Connector RS-232C  Receive Data to Slave
. BfEGND
: 9 i Signal GND
+5VH 71 (0.2A max)
1 +5V
TEEEGE +5V Output (0.2A de.) ] ]
/O Connector 2 INPUT1+ 7"'/9 JLAA+ ;. CW+ . pulse+ :
Digital Inputl+ o . .
FORLAA- Loow- U opulse+ -
3 INPUTA- Digital Inputl- N N .
TORIAF2+ . CCW+ . Direction+
Q IR Digital Input2+ o 3 3
g FORIAN2- Locew- * Direction- -
5 INPUT2 Digital Input2- . . .
TIORILARNS
® A Digital Input3
TIURIAN
7 INPUT4 Digital Input4
TORIVANS
g RS Digital Input
TIURIWANG
9 INPUTE Digital Input6
Input3,4,5,6M A hEHE
i RSO Common for Digital Input3,4,5,6
SILH A1
1 OUTPUTA Digital Output]
TORNHA2
i G2 Digital Output2
TURLHAS
1. OuTPUT3 Digital Output3
TORIH A4
L& CUuATES Digital Output4
Output1,2,3, 4D H Nk
15 OUTPUT COM Common for Digital Outputl1.2,3.4
16 ANALOG IN PRGN
Analog Input
T7HasHn
17 ANALOG OUT Analog Output
18 N.C. -
BSI5VF
19 GND Signal Ground
2 GND EBISVF

Signal Ground




B OX72EE5I Connector Pin Configurations

EFEI%Y% 1-178128-4 (Tyco Electronics AMP)

Power Supply Connector AMP

No 8 Wire Color

1

b
Red

2

=]
White

S
Black

Green-Yellow

WB{EIRY4 Communication Connector

No & Wire Color

1

ES

RARIRIH XAP-03V-1(JST) Brown
Host Connector [(=r— 1 > # =
I::I 2 Red
—— 3 #&
9 Orange
AL—TJ AR5 XARR-03VF(JST)
Slave Connector — mH 3 3 =
f— o mil 2 Blue
O 2 %
Green
1 &
Yellow
1/03% 2% XADRP-20V (JST) No &8 Wire Color No & Wire Color No Wire Color
1/O Connector s 1 =
ES ES
Brown Brown
1 2
o} = 2 7 12 7
—] = R o] Red Red
p==i o o -
q 3 & 13 18
— =] o a Orange Orange
p— | = o o
—lz = o o 4 % 14 #
=T o o Yellow Yellow
= E & 5 #% 15 #%
Pzl ]2 ° Green Green
P — 2z 6 5 16 5
— ( B B
——— = | ya Blue Blue
— A~ " »
19 20 7 % 17 %
Purple Purple
8 K 18 Ik
Gray Gray
9 H 19 H
White White
10 & 20 2
Black Black
W ¥E&%B Connection Example
— —— Controller —— r——————~ Cool Muscle —————— -
Ve ‘ ‘ +5V +5V
PN A
Q \ \
| [
A [o | #5Visn 02Amaxy [T ]
%_‘ 2l o L1 _INPUTIH | | o |
? sl o [ meum- L)
[ [
o] o INPUT2+ ol 4
! 5| o . Neu= | | Is
51 o INPUT3 o PC3 +HV
4‘<—0 \ \ —%1com Ca
o INPUT4 ol & A ET) FUTS
‘ 7 WA 1 g2 H0 PUT4
81 o _h‘ﬂp‘ul‘ﬂ_ o—|8 10K’ 4]43 £319 o]
> [_ng,w\,_i 14 E4 1B ® PUT6
g | WA (L 6] 1COM CCOM{-Z—
10| o [ L INPUT CoMmON_| | | _— RV
1 \ \ a AND
ul o OUTPUT! oLt tko/2w 5| AND — ST
= 2] o _OUTPUT2 oH2 ik i/om W.
)5 o > ez oari oUTZ ]
b 13 o#‘ff‘#%ﬂﬁwzw%{mifw»—« |
%4 OUTPUT4 F2  CAT QUT3
e T Dovpurcomod |~ Lo oyt
[ 18] o OUTPUT COMMON ol tkol/2w 95| B AND D T
? Z{ 6] o ANALOG IN o_l16 10K * o
17 o || ANALOGOUT | | o 17 0.14F
b ‘ ‘ +2.5V l
}; 8l o T‘iN‘Ci‘T o118 A
TS __GND__ LT 4 10
PWXE 200 5 4 GND 4, 120
— ‘ 0.1 4F
XADR-20V ‘ ‘ XADRP-20V I
| = \ \ 7 |
L J L _ |
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B CM2-[0-56B10A / CM2-[0-56B20A%} 2 ~1 % (B 4L : mm)
Dimention (UNIT: mm)

67+1

056.4+0.1

\ \
047,140,

(hs)
Round Shaft [

JI

(15, ol =hy

66.2+1

Model Name

CM2-[1-56B10A

CM2-[1-56B20A

56B10A
56B20A

D 1l
YL
c |
5 - =
™ 8 =
81 % I =
Ns) [
o |16 |7
2o 41,1%1
¢ _.T'S
20+1 L1 +1
4-04.,5
L1
932
119.2
(M) (Dhy k)
Keyway D—cut
g 20+1 g 20+1
O? / °°|
2 2
Sl |16 p E Sl 16 p E

1071

T
6.2-82

TR+ — 3*3*16

Key

B ~LYA—T Torque Curve

CM2-[ -56B10A (100W)

1.0
0.8
E AC200V
Zos C200
=3 N
° N
S
g04 ACH m/\
0
0.2
AR
(Rated)
0.0

0 2000 4000 6000 8000 10000
Speed (min-')

CM2-[ -56B20A (200W)
(0]

1.6
2’@12 f‘L 0\
Y N
g N\
208 Actoov N
N
04 \§
Ef A
2 (Rated) ]
0 2000 4000 6000 8000 10000
Speed (min")

(97)yDAHv b)

Double D—cut
& |20#1

= O E /
<

n| |

N T

Va =1 _
i&l




H CM2-[0-60A10A / CM2-[0-60A40A 4% <tk (B4 : mm) B ~LYH—T  Torque Curve
Dimention (UNIT: mm)

67 +1 o CM2-[-60A10A (100W)
: : AC200V
0.8 : AC1UA
e N\ §0.6 ; \
5 :
=
3 s,
I | 02 (Rated)
i 30050 | :
0.0
~_. _ H| — 0 1000 2000 3000 4000 5000 6000
?85 38? _ Round Shaft | H g (4{5 Speed (min)
~
@ 3
Ted I A R | = CM2-[-60A40A (400W
) = 5.0 ( )
| S
& e i I -
3 e 3 | L4 *1 B AC200V
060 | —& g
| —4-®35.5 520
PCD 70 g : :
L2 *1 L1 +1 a4 : .
| EfeEs ; I
(Rated)
0.0
0 1000 2000 3000 4000 5000 6000
Speed (min™)
Model Name L1 L2 L3 L4 L5

CM2-[0-60A10A 88.1| 25 ®8 | 41.1 | 66.2
CM2-[1-60A40A |*141.4| 30 | ®14 |¥61.4 [¥86.5

* 74 Vf3E  With radiation fin

(- (DAvb) (gT)DAhy b)
60A10A Keyway D—cut Double D—cut
°§ 251 3| | 25+l " °§ 2521
< 16 - < - + <
0 L0, ® To) 0
] 8 16 ~ 8 16
== = - = G =1
. 6282 7.5%0.2 . 75202 l
AmE— 3*3*16
Key
60A40A (F—3) (DAY b) ($T)DHY )
Keyway D—cut Double D—cut
g 301 g 30+1 5 301
¥s) %) wl 2
< < <
s s 3
e e e
| 1
T

20 1 20 1 S
é 20
b =1 ==t =1
0 13+0.2 13+0.2 l
t®+— 5*5*20
Key
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www.musclecorp.com E-mail:info@musclecorp.com

MUSCLE
CORPORATION

Ty RAIEREH  T532-0012 KIRMEIIEAINIE 2-5-35

TEL.06-6886-2885 FAX.06-6886-2889

MUSCLE CORPORATION 2-5-35 KIKAWAHIGASHI,YODOGAWA-KU OSAKA 532-0012 JAPAN
TEL.+81-6-6886-2885 FAX.+81-6-6886-2889

AUBOUEFREFELGCERET S EAHYET,
Specifications subject to change without notice.
2007© Muscle Corporation,All Rights Reserved.
2007.5,Printed in Japan
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