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COOL MUSCLE

Integrated AC Servo System
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COOL MUSCLE 2

TRy RNWFE—F., T2a-F. FS4/3, arbtA—-5, PLC. BRZAR L1
HERDO—ARBACH—RIRT L, XEROHEHMNHEELFEL!
The COOL MUSCLE 2 is the World Smallest Integrated AC Servo System

combining a Motor, Encoder, Driver, Controller, PLC and Power Supply.

This is the birth of the new benchmark!
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PLCH#HE

Bl /R R AT A

PLC Function

Arithmetic/ Logical operation

\%ﬁ arra—3
5

All in One Solution BLo IS, REOSER, MEBIE (XT3

Controller
Torque control, Proprietary OS, Interpolation function(option)

F34
S a—XRIL—TEZLERY FLEIE, Fa—=2F LR

Driver
Closed-loop sinusoidal vector control, Tuningless

AC100-240Vxitis, vty MZEEEGTR

Power Supply
Direct connection to AC100-240V

BiE

RS-232C#%27K— k%

TAT—F A U TEEIE
Communication

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

T4
ACH—HRE—%

Motor
AC servo motor

AA/0)

TORIWARCR /TR NAR
FHAJAMR /- THATHEAR

Input/Output (1/0)
6 Digital Inputs/4 Digital Outputs
1 Analog Input/1 Analog Output

Iva—4
ST a—FHHE. 50,0009 #HE

Encoder
Magnetic encoder, 50,000ppr
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Conventional system example COOL MUSCLE 2 system example

JagsIIN
TARTLA 4—3F)
Programmable
Display Terminal

JagSIIN
TARTLA 4—3F)
Programmable
Display Terminal

PLC
PLC
ayveko—3
/ ji— \
'%);Ji’;wer Supply ﬁ‘(/ % %‘\\\\\m
J—ILT Y R)L2
COOL MUSCLE 2
\ F—RES A
Servo Driver
SR~ A~
To Power Supply To Power Supply
Y—RE—%

Servo Motor

OG>y COOL MUSCLE 2 4
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HRR/NDO—FBACH —RY AT LHEAE !
J—ILIYRI2(CM2) [EE—42-Toa—% - F5A/\-avbO—5
‘PLCHEEE- BRIV DL TEANB LI —KABIACH—RI R
TLs]o

ROGERE—HRL. SETITBVO VT IGURT LOEE
MAEELIEYEL 2, BAR—R BEHR. IR, BAFER O
EiEIc'EmMLES,

+ KS4N
Driver

I

[fe=py

_//7‘E~

E®E + avkpo—3 + PLC
Power supply Controller

01 =—+4

ACH—RE—REA—XI[ZE K EEE216,000min ", F = [EE5228,000min~' D
EEEATRELEYELTz, (BIEIZKD)

02 Iva—4%

B#BROERERS T O—4 EHIZLY. 50,0000 f8E. B4E CTRAL—
AREFECEREMBRODERER, BRI -4 DA, BERETOMEAY
BREELIZHTEFRLLHYFEE A,

03 k54, vmERR
HYO—RRIL—TAGLHIEEREL . SE/ B NERECTHRE, T2
HNESN TS F=OFRE /A XDEFHINFET , F1-AC100-240VETEHZ 5
CEKERICEEERATEE, (60A20, 60A4013AC200-240VER E)

B Fa—=VJLR
WRFEERECALIBBORIEEMICL>T y—RT5I1oDFa—=
VO LRERBLEL . Y= REFFDEHLLWVS AN RSN, —
EEHEDERFISHLTRELEBEEERLETS . Y1V RABNGKGELHIE
IC&>TEE B KIRICHIRTEE Y,

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

Servo System” combining a Motor, Encoder, Driver,
Controller, PLC function and Power Supply into one
fully integrated package.

Allowing for space saving, wiring and cost reduction,

and also shorten development time.

01. Motor
AC Servo motor speed rated at 6,000min-1, with maximum

speed of 8,000min-.(Speed depend on model)

02. Encoder

The proprietary magnetic encoder provides a resolution of
50,000ppr and high precision positioning with smooth and
quiet motion. The magnetic encoder will not be affected by

harsh environmental conditions or age softening.

03. Integrated Driver/Power Supply

CM2 is an AC servo system incorporates an enclosed
closed-loop vector controller and control/drive power supply.
All motor wiring is hidden minimizing any potential emitted
motor noise and can be powered by simply connection to an
AC100-240V. No AC conversion is required.

(60A20, 60A40 accept only AC200-240V)

B Tuningless

Utilizing Muscle’s proprietary control technology and modern
control theory, allows for a tuningless servo gain system under
specified load conditions. By eliminating the need for gain
adjustments, the CM2 dramatically shortens the time to

customize the system to your specific needs and conditions.
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BENFGA—IHE . ERPEDSBRMLBEETHRALBETIOT S LE[EIC
ERT B ENTEET,

B CML

CML(COOL MUSCLE Language)l&. 7—ILRyRILERDOTAYSIVS EETY .
BERYILDI—ILT—IRSAb NA18—5—3F L EHERALTHBEIZTRI S L%
HOSENTEET . BMEDEITIEICMLOTUR, F2ERAYF THEHETT

BB/ T A —2FKTE Easy Parameter setting

K20.1=0 ' GE{FR—L— k%38 4kbpsI=ERE
. Set Communication Baud Rate to 38.4kbps

Ka6.1=1 TR VEANR kv 8L S TRAEIRBAL
: Power on and start origin search automatically
by pushing mechanical stopper.

B ERE

[F4L I E—F]
RS-232CBIEZELCMLAR U R EZANT BT TEEE—FZHESELHEN
AHETY

#4 L% hE—FfHl Direct mode example

NYAVEEST

S.1=250  EERTE HALYMEAT
: Setspeed Direct operation
A1=100 @ ImEERE by PC

Set acceleration

[

P.1=10000 . EiEHERE
. Settarget position
A -
: Execute

[FOJ5LE—F] (PAA TEKRL)
TOTSLESIVO—RTHIENTEELT-O. R RBTOYT S LEMEER(VF
YAV THBICETTEET,

1.B)EEZ& Define motion

P1.1= 1000
P2.1= 3000 @ EE(S).IMRE(A).

P3.1=-1000 @ MEP).243—(MD

S1.1= 100 . EEE
$2.1= 300 . Speed(S),acceleration(A), am
A1.1= 50 . position(P) and timer(T)

are the motion definition.

2.78% 5L Program AAIF BT
B1.1 L RICERShIRE. i Zﬁi:ms
A1.1,51.1,P11 . IOEE. I8, by switches
A1.1,52.1,P2.1 = ZAR—%F%&M/H-T

T L IRUSLEMAES .

$1.1,P3.1 . Define motion programs using

the motion profiles defined above.

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

04. Controller
Easy parameter setting and programming of various

motions.

B CML

CML (COOL MUSCLE Language) is a programming
language designed for CM2. Using CML can simplify
any programming with COOL WORKS LITE or Hyper
Terminal. Programmed motion can be executed by

CML commands or simple switches.

B Easy to Use
[Direct Mode]
CM2 can be directly operated by simply entering CML

commands via RS-232C communication.

[Program Mode] (P type Excluded)
Since programs can be downloaded to CM2, various

motions can be executed by PC or simple switches.
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B 2ESHRCEBE
CM2IZE R GEMENSBM B BMEE THRALEIE/ \I—VE Y R—LET,

[PTPEI{E]

MEE.HEEEZ TN Th BAICERE TR EE. EEEE—28EHIC
FEEICEISERY ., BBRT—RELTILLLISERE, INREEZELLS
5 (X—CBE) F.BRRGEPTPEIMENTTEETT .

EZAPTP  Standard PTP

A
Speed
S2
o A1 Al
AT AT AT Al B
P1 P2
h h Time
m m
<v—JEME Merge Motion
Speed A
$3
A2 A2
S2
A1
P3
I
Al f £2
PI
] >

Time
- EERAELDPTP  PTP with different acceleration and deceleration
Speed A
S1
Al A2
Pl P2
Timer
[ Fvo sl
o T ITENE

BESNFMLIT, RESNERBMA TBENTRETT . TT7IUVA .
IF7FovINoDBEBRINTEET , BELMNLIGIEIC K >THR AL RT
LIZHIGAIEETT
Speed A
S3

/ Al

P1 P2

0
Time

| |
Torque A ] :
1 1
| |
| 1
[} : Torque limit set by Parameter
! FILOHIBRIE/ S5 A—2THRE
[} i Pushing
0 L : : >
| : Time
| Time duration set by Parameter
' RIS/ SA—ATHRE
]
o LY IR

BEEDHE ANLOEFHIRT H2EMNARETT . RENMNLILUT TEET 2D T,
WEREDT IV r—2avIcRETT,

® MLYT4— KRy

N LB Y EDIRNTOMLIT4—R R FHIEA AT el S SRS
DEFICHELTHAMNL Y ZBEMICERTEEY , —EATOSIEH UM,
Tl av—ERIEGEEDT I r—avIcREBETY,

B Wide Variety of Motion
CM2 supports standard motion control, as well as, a wide
variety of custom programmed movements.

[Standard PTP]
Both acceleration and deceleration can be independently set.
Also various methods of PTP motion such as speed and
acceleration changes during motion at passing points
without stopping or jittery movement, (Merge Motion) can

be realized.

[Torque Control]
® Push Motion
CM2 can continuously push at a set torque rate for the set
time period, replacing pneumatic cylinders and grippers. This
flexible torque control is adaptable for multiple systems and

use.

e Torque Limit
Output torque limit can be set during motion. With this
feature, CM2 operates below a specified load. It is an ideal

solution for applications such as safety conveyers, etc.

® Torque Feedback

CM2 supports torque 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 pulling

machines.




[#E] (FFrav)
R/ E#REMEIDDIT U TRIBIZEITTEET . MRS NEIN TS A,
SHERICABRE L=y M I B FFRFR PR MERIBICHIB T 5 F A RIRETY .

E;’ld point

IR

Start point RE:A2
P Radius

°
Nl R L
Center point ~ End point

A e e Function
Start point R FEHRE Radius setting
N Il RERE  Center setting
@ o) Execution
B R

TOUSLNTHRIERLE. REEENTETY  EBSNET—2OE—S0OME. BE.
I/07%3E DIEHZERWVZERETVEALEMGFIHE AT REICLEL =, BRI
MEEEICLAFH S EGE RERREFESICETE—avFHOBNEISEAYET .

1.BEEZ& Define motion

VIA="PX" = F_R%%(PxE—AORELE)
V2.1= 10000 : Data definition(Px:Current Position)

2. 78% 5L Program

B1.1 D RICEBSNEEE-TRAETOSSLE
V1.1>V2.1,01.1,02.1 :  fga%e,
296.1 . Conditional Branch Processing

TaGS LRI RE—

Beginning of ProgramBank1

Vi>v2 V1 EV20D TEHfE % LB VI=V2
l CompareV1 with V2 l
o1.1 Ef7 021 Ef7
Execute O1.1 Execute 02.1

796.1%1T

Execute 796

B 7 —FoHEE

TA—F I RUE N EERETHBEDT—F U MR, IRURFERIFANES
IC& > THEDMBEAE)IZEMT BN TE HEMBEOHEMNMEEDLR L—XTS
ERYBZNARETT .

o T —Fyavy FCHEICEESESHZTE

o GASBSRE/EER R &4l

[Interpolation] (Optional)
Circular and linear interpolation can be executed
with only 3 commands. This function is
integrated into the CM2, eliminating the need for
an external interpolation unit and dramatically

shortening development time.

B Arithmetic/Logical Operation

CM2 supports arithmetic and logical operation
programs based on defined data, positions, speeds
and /0 status, allowing for complex control.
Arithmetic and logical operations enable value
comparison and conditional branch processing,

expanding applicable motion control.

B Teaching Function

CM2 supports position teaching that was
conventionally done by an external pendant.

By entering commands or input signals, position can
be captured and set in position memory, allowing
fine adjustment and motion pattern change.

® Easy download of multiple motion patterns.

® Shortens development and setting time.

N—
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05 PLCH##E

VIR TTPLCHEEZBEL . CMLEFESTEMEL — 7V REERTHE
MTEFET,

B TILF2 R

TRILFERIFEZE>TE—HEEEHIE ., E—avarbao—)L /Ol
i1, BISHEEE. PLCHSBERE DR R IFARVE M FINE ST HENTEFET
PLCHBEME—230ar bO—ILEFRIZ/NNY DT SIURTRITT 54,
DRTLDYTILEA LA A ELET E—23ERR/ A ARKRIC
TECT=BIEACM2B I CRIBE T . CNICKYBIBPLCA= VAT EL
HYELT,

06 Awnmee

B FO2ILAHA

A A (AH6m/HENAR) ISITEE DA A TEETT, TOALES
L BRITHBEE/ VAV KYBBIZ/ S A—FTHRETEFET,
NEBEEAICKYRRE OISV YRR EICLLELHY . O
ZMBIR O ERR—RIZERBLET

o ANMMEES FRAER/IFL/TOT5LOERT -

o HAHMEES TI—L/MUKRDLaVERHA -

B 707 AHA
70T ANESIZKYEE. EE. ML OHIEA T,
FLTFTATHATRHEE. EE. MLIDE=S—HTETT .

B N)LAAA
CM2DPAA T (&, BITD/ILRAFHIE Y R T LICEDFEFHRAAHAEETT ,

05. PLC Functions
Integrated software PLC functions for defined motion

sequencing via CML.

B Multitasking Control

With Multitasking Control, CM2 allows parallel processing of
various tasks such as motor control, motion control, I/0 control,
communication functions, and PLC functions. By operating PLC
functions in the background independently from motion
control, CM2 provides true high “real-time” performance. CM2
can perform stand-alone motion control according to the motor

and I/0 status and does not require an external PLC.

06. Input/ Output Functions

M Digital Input/Output

Specified functions can be assigned on 6 inputs and 4 outputs via PC.
Use of these integrated functions eliminates the need for customized
limit sensors, resulting in significant cost and space reduction.

® |nput function examples: Origin search/Stop/Program Execution

® Output function examples: Alarm/In-position signal output

B Analog Input/Output
Position, speed, or torque can be controlled and monitored by

simple analog input and output signals.

M Pulse Input
CM2 P type can be easily integrated into conventional pulse

driver systems.
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M RS-232C
CM2[&IHR 3 LT=RS-232C%27R—b
BERERE, SRNTAFEEP
TOTS LR, SHMEEE. A
R BT ETEET,
F RSB ITER TE
E 8

B Modbus (£—F/3X)
ZEEREModbus (E—F/AR) DY Ty b @S ICHRGAIEE TS,
Modbus|Zxt i LT LML TRY ST ILTARTLAE—3F L RUPLCIZ
HEEERTIIENTEET,

B ZEhHE
TAD—FIAVERICEYRKI58FE THEICSWMF AN TREL LY E
T TNTNAMILTTAY S LERITAREL L. fBOCM2OEIEIRIR
PI/OKREEF L =B EA T RE, T ERAFTRELL/ O m BTSN =
CM2DFICLEBIL THRSRENET

T
.,

+a AT—% ZXALED + o Status LED
E—ZDHY—RON / OFF 07 S5—LDIREE2BDLEDD AR/ 83— T
PESELET,

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

Servo ON/OFF and Alarm.

+—7RONEF T o—LEF
Servo ON Alarm

07. Communications

M RS-232C

CM2 has two independent RS-232C ports as a standard feature.
It is easy to set up functions for various maneuvers such as
parameters setting, creating programs and multi-axis motion.

This also allows for easy connection 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

CM2 allows for Multi-Axis Control of up to 15 axes via simple
Dasy Chain connection. Each unit can execute motion
commands according to the other axis I/0 status allowing for
communication among the axes.

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

L
’ ~

number of axes.

—
2
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Coofniorks Lte Ei

D—ILT—OAXF54 F COOLWORKS LITE ,

COOL WORKS LITE (94— LT—HR54AF) ElEH— LTy R LEED
HIR—bY IR I T TY, HICTERHEITER . V—ILIYRILERA

Mﬁp r

VAT LORERMERBTEDLIICTHIUENELT, ==1]
= N - o g - m e e ML
SA—BBIE, TOUS LR, 25 B ORRERL F e

J—ILIYRIVIZLBIEEEERATLET,
TYRIBREH OR—AR—S LY TH I O—FLTHENNEHET, MTTELE =T

www.musclecorp.com

COOL WORKS LITE is our free open software for COOL MUSCLE motors _ R
for ease of use and shortening development time. RET—2BLUVRET—2HH

o8 SEE - RIS SRR
COOL WORKS LITE includes all the basic functions that are required for R FRCREERE TR

Motor Data / Information
Confirmation of the speed data
and parameters

parameter settings, program creation, jogging and status monitoring.
COOL WORKS LITE is available for free at the MUSCLE's website.
www.musclecorp.com

7055 LR

F0USLOET. —HEEFILEE

Program Execution
Execution / Pause of program, etc.

D=L =Y RS+ DHERER A

Functional Description

W Coobhia Lim

| rrdng R AR BT TecRTUE) Y- ) TSR As i %Eﬂ 9
XDl BRI ¥ 4 1= BeT
= H—ILRYRILADEERNBERT
T ] Il--l.l-r-ll'rlb/(lhl'! TTE

Sent Data
Display the data sent to Cool Muscle

2EF—4
J—=ILTYRILDSDRIENBERT

[
Motor Response
Display the data received from Cool Muscle
[‘aar = == 55
(e Porsirah THL =|;:-4 = e e OO LAe BET-= W

CMLI T« %

NTGA—E AR REDT—HEREBLVEE

CML Editor

aAavyRsSq4Y Edit and send

AR E— T OAALTRE parameters and commands T

Command Line
Enter commands in a single line and send

INTGA—BERTE
Set the parameter
Y- -
T FLCOTTEE
B Ll L LI R |
T x
e
= _ 55 HE
. SN S P t = | Draw the graph
. v L s o 3 e s o _
4 E— a3 Vit
Calculate the motion
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ACTUATOR

H—RF7HFa1I—4 ServoActuator
J—ILRYRILHIBEEFEEINF-FS(/8, avbO—5, Toa—4 — (k&
FOFALI—B, TAC—FIAVICKYRKISEHDO—IXFTEREER
FYRT =V RT LEHEBICHET HTENTRTT,
ZRBOY—RT7IF1I—4hoBEMGHEEE TTERAWNETEY,

Integrated actuator with COOL MUSCLE embedded with a driver, controller
and encoder. It allows you to build a low cost and very precise network
system with Max.15-axis over daisy chain. Many different kinds of servo
actuators can be easily combined to form ideal servo systems.

T arvsyr—JILE

BET—TIL
Communication Cable

CM2RS2-2000W

CM2F@{E—T )L 2000mm
XEBREOR, BIET—TLHNBBELLYET OT
WEIZTHAN I EEBBOLES,

Communication Cable for CM2 2000mm
* Purchasing the Communication Cable with CM2 is
highly recommended for various initial settings.

(OfE=—=—=s

104 —T )L 1/0 Cable
CM2102-1000S (-2000S)
CM2f 1704 —7 )L 1000mm/2000mm

1/0 Cable for CM2 1000mm/2000mm

OPTION CABLES

TAO—FAr—T I
Daisy Chain Cable
CM2DC2-0500W (-1000W/-2000W)

CM2ATAS—FzAUr—T L (BBER)
500mm/1000mm/2000mm

Daisy Chain Cable for daisy-chained CM2s (For multi-axis)
500mm/1000mm/2000mm

BiRT—7T )L Power Supply Cable
CM2PW2-1000S (-2000S)
CM2EER—7JL 1000mm/2000mm

Power Supply Cable for CM2 1000mm/2000mm

X7 Gearbox

BAMERLRERLERYRIZ TEY . BEHO=—XIRE LT T7EER
WEHET . BREB/\vITvia, AVTFURI)—DiFEEEI—IL
TVRIZRY MBI LT, KUMEMBEXF7RE—FELTHEN
W= ET,

A wide range of high quality gearboxes are available to suit your application
needs. Combine a high precision, low backlash, zero maintenance, durable
gear box with a COOL MUSCLE to maximize performance.

EtherCATO—IL Yy RILTY v
EtherCAT COOL MUSCLE Bridge
EB02(CM2) EB12(CM1-CM2)
J—ILI YR ILEEtherCAT Ry kT —H | ZHE#E S HEtherCAT
J—ILRYRILT )P TY,
XOMBIET—T L, BIRT—TIL. LANT—T LA BB BHETY,

EtherCAT COOL MUSCLE Bridge that connects COOL MUSCLE to
EtherCAT network.

* Separately CM* communication cable, power cable and

LAN cable required.

e
S
N ey
B fdge

EtherCAT.

Conformance tested

4 —H%F v v b EtherCAT

12
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B X Model Name

CM2 -C-56B 20C-R

avka—Laq7
Control Type

P---/XJLRBAT Pulse Type
C--avEa—4%%47 Computer Type
R--##E% 47 Interpolation Type

EF—AYA4X E—%5ER| E—4HD RS54/ \FE 5
Motor Size Motor Series | Motor Output Driver Series
56---56 1 10---100W
60---600 20---200W

40---400W

Do IMEIR AT Lav)

Shaft end (*Optional)

R---#.% Round

*K--F—i#&  Keyway
*D---DAYE  D-cut
*W---4J)LDAYE Double D-cut

B # Specifications

&z MODEL CM2-[1-56B10C CM2-[1-56B20C CM2-[1-60A10C CM2-[1-60A20C CM2-[1-60A40C
Bi83/213318 N L EESAdEse ]
- Single-phase or Three-phase N Single-phase or Three-phase
AHACEE[V] AC 100~240 +10% . AC 200~240 +10%
Input AC Voltage [V] (BRH:E0/60Hz£5%) . (BHAE0,/60HZ+5%)
(Frequency : 50/60Hz =+ 5%) N (Frequency : 50/60Hz+5%)
#48100V,/60Hz . . : :
Single-phase aa . 36 . 19 : - : -
AhEIA] =18100V,/60Hz : : . _ : -
Input Current[A] Three-phase = . 23 . L 5 0
(BI8ExIcH 255 B) 18 200V,/60H. .
(Reference value in ratings driving) Single-phase ‘ 12 . 22 . 10 : 18 . 30
=i 200Y/E0lz 07 : 16 : 07 . 12 : 24
Three-phase . A . .
E—YHAW] . . N .
Motor Output [W] 100 200 100 . 200 400
EAEEIREmIn '] 5 5 . o
Rated Speed [min"] 5.000 . 6,000 . 3.000 . 3.000 . 3.500
= s o N
e 1 8,000 : 8,000 : 5000 : 5.000 : 5.000
Max.Speed [min "] . . . .
ER&NLZINm] (kgf-cm)
Rated Torque [N+ m] (kgf-cm) 019 (1.95) 0.32 (3.25) 0.32(3.25) 0.64 (6.5 1.09 (11.1)
BANLZINM] (kgf-cm)
Max. Torque [N-m] (kgf-cm) 0.57 (5.85) 115 (1.7) 0.95(8.7) 1.9108.5) 3.82 (39)
1= — A o & .
D*QIEEE' A blkarm') 2 0.091x10 0.18x104 0.09x10* . 0.18x10* 0.34x10“
Rotor Inertia Moment (kg-m") . .
HFEAEEEE—AS O—Y1EHE— A2 FDI0EUA
Allowable Inertia Moment of Load Less than 10 times of Rotor Inertia
BT )LiEEN] (kgf)
Allowable Radial Load [N] (kgf)
58.8(6) 58.8(6) 186(20) 196(20) 186(20)
(EUSELI20mmDALE)
(20mm off from the mounting surface)
SFE2ZANIEIN] (kaf) 29.4(3) 29.4(3) B8.6(7) B8.6(7) 68.6(7)

Allowable Thrust Load [N] (kgf)

ALOVAYBHERT I—Y

RE- BRI

Encoder Incremental Magnetic Encoder
SFRAE(PPr) 200 ~ 50,000& T/AZ A—H 2k UEIR
Resolution (ppr) From 200 to 50,000 set by parameter
il vaga 70— RIL—TIEEAY ~LEIETH T

Control Method

Closed Loop Sinusoidal Vector Control

TOUSL/ZH—0OD YN8 &30&T
Number of Program banks / Ladder Logic banks : Each up to 30

AEUBR DI R#:1,000&T
Memory Capacity Number of Commands : Up to 1,000
T B200, RENS, MRES. Y138, MLUBIRS. NAZHIS
Number of data : Position 200/ Speed 15/ Acceleration 8/ Timer 8/ Torque limit 8/ General variable 15

fReEMAE fUBfR=4—/N\—70—. BBE. BAF. BERS. BHUTS— BaEE
Protective Functions Position error overflow, over voltage, overload, temperature error, push motion error,emergency stop

BIEAL TIFIIAR 1 BR VULAATZREL) . 7FOIAN 1R

Control Input Digital Input : 6 (including pulse Input 2), Analog Input : 1
AEH o Bl TUYIWEN AR 7FOT8H 1R
110 . Control Output Digital Output : 4, Analog Output : 1

- EEk— 2R, ZL—TBERD2K— . RS-232C:8H1

Communication Port Host and Slave communication 2port. Conforming to RS-232C.
BENTE BRZED
Cooling Method Self-cooling
#&(ka) 12 . 1.7 . 11 . 13 : 20
Mass [kg] ’ . ’ . . . : . ’

AR 0~ 40C GREIBEZE)

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

RIFRE -20~ 60T (RiEBEZE)

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

2F8 - RIFTE
Operating/ Storage Humidity

9O%RHILT (BEIEEZ &)
90%RH or less (non-condensing)

B [

EBA (BHBANELSROE) | BREAZ - SIKMAR - AAIILI A - HEDBHI E

Environment Atmosphere Indoor use only (no direct sunlight). No corrosive gas, inflammable gas, oil mist or dust.
1 sBiR 1,000mA T
Altitude 1,000m above sea level or lower
e 106(88m/s)UT
Shock 10G (98m/s’) or less
fitiRE 16(9.8m/s)UT
Vibration 1G(9.8m/s’) or less




B Atk

(FITHEDZ LA E Y Ta=25°C)

I/0 Specifications

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

HE mems &4 CONDITIONS MIN. TYP. MAX. B unir
EPhOEEE _
Applied voltage o 2
O-LAILADBE a 7 a8 v
Low-level input voltage )
TIHILAAN NTLNILASEE 3 _ o4
Digital Input 1 High-level input voltage
N o INT+ ~IN1T=. IN2+ ~IN2—
JULZA N EIREL - - 500 KHz
(INT+~INT-/IN2+~IN2-) 31 Pulse input frequency
AL _ _
Input pulse width us
us
ASULA I EY/ 3T FURSR _ _ 01
Input pulse rise/fall time )
ENADEBSE 0 _ o4
FUHILAND Applied voltage
Digital Input 2 O—LNLANOEE _ _ S
Low-level input voltage 19} 4% 81,8 = [NEai 0 08 v
(IN3.4,5,6/INCOM) x2 N LNLADEE
. ) 3 - 24
High-level input voltage
ANEE 7702 A~ GND 0 - 5
Input voltage ANALOG IN ~ GND
(BRIl — I RS 02 _ 4.8
7O AN Position control or Speed control (one direction)
SealcolnpLs e e e R ] 0o - 0 v
EBT Torque control or Torque feedback control
CHRALEERY Operating voltage
perating vottag EREHIECW 26 _ AE
Speed control (CW direction) : :
FREERIEICCW - o
szed control (CCW direction) 02 24
MYEE _ _ 30 v
FU9LEh Withstand voltage
Digital Output e Ree - -
i . y " Continuous load current @l 2 &4 = auvcoy eo mA
0OuUT1.2.3.4 /0UTCOM) %3
A= = 01 1 nA
OFF Leak current i
7FOTEH RevaLelEE 1 - 4 v
Analog Output Output voltage 405 #HH~ GND
HABIH ANALOG OUT ~ GND B - B
(ANALDG OUT) Output current 2
+EVL AL —SiHiH gﬁﬁiaoha . 43 48 52 v
+5V Output tﬁﬁ‘;\; 9 +BV ~ GND
i _ _
+5voum Output current 2o R
BER—L—t 96 - 2304
Baud rate - X Kbps
APRLE =2 - 25
Input voltage
NS I YA EBERE _
BEST . Positive-going input threshold voltage 8 24 v
Communication Line RXDO0. RXD1 ~ GND
MFYADEBERIE 0.8 15 -
(RXDO/ TXDO) Negative-going input threshold voltage :
(RXD1/TXD1) A 5 - 5 Ko
Input resistance
HHEE (RA) _ _
Output voltage (MAX) sz ez v
- TXD0, TXD1 ~ GND
BHBERTIE +5 +5.4 -
Output voltage swing range
¥ ANBEORMEIL. INT-(N2-)IZXL T INT+HIN2H A+ T,

*1

ABINT=, IN2)FEBFY 14— Rl z THY, A&l 8~12mA I278UE T,
%2 IN3, 4, 5, 6~INCOMBIICENNIT D EBEDBIEIEENEE A,
BANINS, 4, 5, B)IF 10KQOEFHEFZEfHZ TLET,

%3 0UT1, 2, 3, 4~0UTCOMBICENNiE N 2B EDRIEFBNOEE A,
FLAHOUTI, 2, 3, DIF IKQODBEFHEF 7 iZ TLET,

The polarity of input voltage for IN1+ (IN2+) is plus (+) to IN1-(IN2-).

As each input (IN1-,IN2-) is 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 10KQ 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 1KQ in series.
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B a9V EVHEE—% Signal Arrangements

JR%Y 43 Connector

A Name No. Pin No. E>4 Symbol #HEE Function
Y|
1 R/U1 318AC / Bi8ACA N
3-phase AC input / Single phase AC
. . 3HHACAD
BEIRIY 3-phase AC input
Power Supply Connector 3 /Lo 31AC / BIBACAS
3-phase AC input / Single phase AC
77— A ($%ith)
& = Protective Earth
. RS—232C, 7—9%{5 (Kb
. ! RXDO RS-232C  Receive Data from Host
T RARDROY > @D RS-2320, 7—%%5 (KN
* Host Connector RS-232C  Transmit Data to Host
BEIRTY . JBEGND
= L . 3 BND Communication GND
Communication
Connector 5 ] TXO1 RS-2320, 7—9%E§ RL—7)
. RS-232C  Transmit Data to Slave
L A—TRss > RXD RS-232C. 7—9%f5 (AL—7)
* Slave Connector RS-232C  Receive Data to Slave
5 JBEGND
: & EiND Signal GND
+5ViE 3 (0.2A max)
! oV +5V Output (0.2A max)
FTIUHILAN 1+ . CW+ T ULRt
2 IN=Urs? Digital Input 1+ . CW+ «  Pulse+
_ FUIIAN 1= . CW— NEVAV/ ) S
3 INPUTI Digital Input 1- . Ccw- +  Pulse-
FUYIAF 2+ . COW+ L BEt
% = Digital Input 2+ 0 CCW+ +  Direction+
_ FTHIAN 2 . cow- LonE-
5 INPLITZ Digital Input 2- : CCW- : Direction-
FTIHILAN 3
= =t Digital Input 3
TIHIILAA 4
7/ INPUT4 Digital Input 4
FTIYILAN 6
8 N Digital Input 5
FTIUHILAN 6
8 INPUTE Digital Input 6
TIHILAA B, 4.5, BOAFEHE
/D295 D IR G0 Common for Digital Input 3,4,5,6
1/0 Connector
FUIIILER
m OUTPUT! Digital Output 1
FTIYILEH 2
= etz Digital Output 2
TN 3
13 OUTPUTS Digital Output 3
TN 4
% LU Digital Output 4
FTIUHILEN . 2, 3, 4D HEAE
15 OUTPUT COM Common for Digital Output 1,2,3,4
7FO9ANN
16 ANALOG IN Analog Input
7FO0%h
17 ANALOG OUT Analog Output
18 N.C. -
[Ciee
19 BND Signal Ground
5K
2 END Signal Ground




B a9 5 EVES

Connector Pin Configurations

B/RI®DY 1-178128-4 (Tyco Electronics AMP)

Power Supply Connector AMP NG & Wire Color
A
| 1 Red
| 2 2 8
White
— 3 -
4 3 Black
4 ix—
Green-Yellow
BEIR05 Communication Connector No & Wire Color
] E
R2ARIRSS  XAP-03V-1 (JST) Brown
Host Connector (=r— 1 5 Ui
Red
| 2
Lica
3
3 Orange
AL—72x0% XARR-03VF (JST) =
8 15
Slave Connector 3 Blue
— m H
—_— - DJ 2 2 g’een
H -
T Yellow
1/00372% XADRP-20V (UST) No # Wire Color No € Wire Color
1/0 Connector 1 % n B3
1 5 Brown Brown
= o P P
= N o] 2 Red 2 Red
== 42 ° 5 B 5
_ E:E' o o Orange Orange
& o o
2 o o 4 = 1u  =n
. = 5 &= Yellow Yellow
= o o . 8 5 B
p==ll jo o Green Green
o o = —
— - 15 15
| =3 /: 3 Blue 1 Blue
18 20 7/ Purple 7 Purple
2 Gray B Gray
=] 8
9 White 9 White
o Black =2 Black
o+ .
W #E&H  Connection Example
——— Controller ——~ [~ ————- COOL MUSCLE 2— ————— =
Ve ‘ ‘ +5V +5V.
AN A
< \ \
| [
1 [ | r+5Vesn (0.2Amax)
%_{ 2| o INPUT +
p
il % _INPUTI=_ % ol
N INPUT2+ o |4
4<—1l
51 INPUT2— o
4\:_‘ 6| o INPUT3 ol
D 1]
o L weure 1|y 1000 2] o [l PUTS
‘ INPUTS 3142 £2 HO PUTA
8o —=r2—. ] of 10K 4113 £3 2 PUTS
D INPUTG J_I—lﬂ&w»—i 14 418 @ PUTE
91 o (- FEB 1 O—J_Q__’—t ICOM CCOM[Z—
45V
4\:_{ 0] } INPUT COMMON } o e 117
p _ F1 AND
1l o Tﬂw&j— o—-11 K2V [ 3 F2  CAT =
= 12 _OUTPUTZ w 4TF1 AND b
e o [+ —+{ o 1K=1/20 e lirm
131 o || OUTPUTS | | wﬂ—l_Mp' ey Rl |
}(ﬂ% | o || ourute || | Lo =
\ \ -4IF1 AND
15| o | loutpuTcommon' |  lis K1 /20
)‘%\i 6] 5 ANALOG IN o116 10K i -
a7l o || ANALOGOUT _| | o It 01uF
+2.5V I
PWS% 18] o % __NC___ + o8 A
ol o [ —GNO o1 4 108
?ﬂ% 200 o |1 _OND | o [20
\ 0.1uF
XADR-20V ‘ ‘ XADRP-20V l
| = \ \ 2 |
L J L __ J
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B CM2-[0-56B10C / CM2-[0-56B20C 4\ i4~ti%x (B4L : mm)
Dimension (UNIT:mm)

67+1

I

(15, ol =hy

Il

%

66.2+1

(A#) Round

¢J38.1h7—8025|
i
I
H

1071

=
=
I =
Yo AO) o) [
T | ® 1.6 |
\ Py 15 | 41,11
047.14+0.1 ) 5
056.4+0.1 201 L1 +1
4-04,5
Model Name L1
CM2-00-56B10C 93.2
CM2-0-56B20C 119.2
56B10C (F—%) (DAY H)
K D—cut
56B20C A cu
g 20+1 g 20+1
o? / O?
2 2
Sl L6 p E Sl |16 1 E

TR+ — 3*3*16
Key

6.2-52 'ﬁ

4 =

B kLY Hh—7T Torque Curve

CM2-[]-56B10C (100W)

1.0
0.8
E AC200
30'6 R
o N\
3
g04 A 1r*n\x
S0
0.2
o AL
(Rated)
0.0

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

CM2-[ -56B20C (200W)
0

1.6
212 C200\
® N
S N\
208 Acioov N\
N
0.4 \{
Eﬁ%ﬁiﬁ; ]
Rated
0.0 ¢
0 2000 4000 6000 8000 10000
Speed (min”)

(9J)yDAHv b)

Double D—cut
& |20#1

= O E /
<

n| |

N T

l&l

b
75:02 | [




B CM2-[0-60A10C / CM2-[0-60A20C/ CM2-[0-60A40C #\Hs~Fi% (HEfEL : mm)
Dimension (UNIT:mm)

B LY h—T Torque Curve

Key

CM2-[-60A10C (100W)

AC1OA

AC200V

0.8
671
30.6
gOA :
7 N ——
| EEn
o2 (Rated)
0.0
:| |: 0 1000 2000 3000 4000 5000 6000
= Speed (min)
' 30050 ' CM2-[-60A20C (200W)*
| - 2-| |-60A20C (200W)*
\%‘—!_ﬁrl_'_l—.F)/ = v 2
& =) (18) Round u A i
iy [ o
8t m - 3= 20 AC200V
o5 - £ :
~ =15
S S
Bl vy T-— T = S0
8 = e :
H o i,
\582 ggg/ ] IU‘L - (Rated)
0.0
3—» |~{— 3 | l—4 il 0 1000 2000 3000 4000 5000 6000
060 ) 6 Speed (min™)
| ggg’ 5% CM2-[1-60A40C (400W)*
L2 +1 L1 +1 >0
4.0
gs.o AC200V
Model Name L1 L2 L3 L4 L5 “5;2 ,
CM2-[J-60A10C 88.1 25 68 411 66.2 =
CM2-00-60A20C 991 | 25 #8 | 411 | 66.2 e
X X X . (Rated)
CM2--60A40C 1414 30 $14 | 614 | 865 [ x7¢f With radiation fin 0.0
0 1000 2000 3000 4000 5000 6000
Speed (min”)
¥ A W EBEILAC200~240VTY
Input Voltage is AC200-240V
(- (DAv k) (9J)DAv B)
60A10C Keyway D—cut Double D—cut
60A20C 2
251 3| |25+l " °§ 2521
L S L
16 1 ® | n|f o
] 16 N ) 16 |
- - =T B 1 ﬁg_ —
S B -2 7.5+0.2 | [ 75%02 l
/- 3*3*16
Key
60A40C (%) (DAY k) (9TDAY K)
Keyway D—cut Double D—cut
g 30+1 g 30+1 5 30+1
g 3 : ¥
¥ < | < | Sl
o [ = o = a3 | 20
| © %) ™ 8 ~——|
T =1 o+ =t =
0 13+0.2 13+0.2 l
—-0.2
m+— 5*5*%20
1

8
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www.musclecorp.com E-mail :info@musclecorp.com

MUSCLE
T Y ARAILKEREH T541-0042 KR P RR 515 2-5-8 (L—RE 7RI 6 B
TEL 06-6229-9550 FAX 06-6229-9560
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