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COOL MUSCLE is an All in One design AC servo system with built-in motor,
encoder, driver and controller.lt contributes to the space-saving, conserve wiring,
and cost reduction. You will experience a state-of-the-art motion control.
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Integrated AC Servo System

COOL MUSCLE is the integrated AC servo system
combining a drive,controller and encoder.

COOL MUSCLE realized its compactification by
embedded magnetic encoder and intelligent

driver with 32-bit RISC CPU on the back of motor.

All in One Solution

*Driver
*Controller

*Encoder

COOL MUSCLE is an all in one solution
for your motion control needs.

B Integrated Driver

An intelligent driver mounted on the back of motor
eliminates an external driver box.

Also the intelligent driver allows only necessary
current drawn to produce its torque by its power
management functionality. That restricts motor’s
temperature raise and power consumption.

B Integrated Controller

Based upon a 32-bit RISC CPU, the integrated
controller offers a wide range of hardware and
software features. Motion programs can be stored
within the motor, eliminating the need for driver and
controller boxes. An added feature of networking
capabilities allows communication between motors
increasing efficiencies and capabilities whiles
decreasing the need for additional hardware.

B High Resolution Magnetic Encoder

COOL MUSCLE's high resolution magnetic encoder
realizes the 50,000 resolution perrotation.It allows a
very smooth motion at low speed by its own drive
method,the same as AC Servo Drive and also the
closed-loop control eliminates mis-steps.



All in One Solution
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COOL MUSCLE allows you to save space, to
reduce wiring and cost, also to shorten
development time.

Conventional system

A typical conventional slider system requires a
driver, controller, origin sensor, limit sensor
and so on, making the entire system bulky and
complicated.

M Very hard to differentiate your product

* Bulk wiring

- Bulky and complicated system

+ High cost

- Need development and maintenance time

<<

COOL MUSCLE eliminates the need for an
external driver box, controller and sensors
making your system compact and simple.

M Leave your competition behind
with COOL MUSCLE!

= Wiring reduction
» Compact and simple system

+ Cost reduction
- Shorten development and maintenance time

N
COOL MUSCLE o
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COOL MUSCLE supports three different
interfaces; C type for Computer, P type for
Pulse control and V type for Analog control.
Choose a system that best fits for your needs.

< C type >

C type is the most functionable COOL MUSCLE
among three choices. A repetitive motion can be
executed from PC or PLC by pre-programming it.
An arbitrary motion can be executed by sending
commands from PC or PLC anytime required.
Programs and arbitrary motions can be combined
and also an affordable multiple motor control can
be realized by a daisy chain network.

1. Pre-program

An external controller can be eliminated by
pre-programming repetitive motions and store
them in the motor. The stored programs can be
executed by switches,PC or PLC.

Pre-programmed slider system using a C type
COOL MUSCLE system

2. Direct Command

If your application requires complex or arbitrary
motion, you can send commands directly to the
COOL MUSCLE via PC or embedded computer.

A slider system with COOL MUSCLE controlled
by direct command via PC

3. Network

The development of more simple and affordable
multiple motor application by using multiple C type
COOL MUSCLE in a daisy chain network.

X-Y system using C type COOL MUSCLE in a
daisy chain network system



PR A JIEBRTO/NILRFIHS AT LDEBRZIZHE < P type >
WWEEITET, ATYEVSTE—2 DR, FER

EAEMR, TEH—RE—AQBEEMzELTEHO— Replacing your current pulse driven system with
9 Ht; p,h\oa MElZEBLET P type COOL MUSCLE system will save space

and remove problems associated with an open
loop stepper. P type COOL MUSCLE system
supports both CW/CCW and Pulse/Direction.

PAA T —IL< v X IL{EFRAH P type COOL MUSCLE usage example

VA A FTIFANEBEEO~+5V) [THBI L THRE L= 1FE <V type >

EHEATRETT, NIA—RICLYEREEE., BE

BHOBEAME, 74— FYATLLALTEDT T V type COOL MUSCLE can vary speeds or
Uhr—S 3 VIcBE@TT, positions in proportion to voltage input level.

Set maximum speed or travel distance with
ease by selecting the parameters making it an
ideal solution for constant feed systems, and
valve applications.

CIaARTa4v O EFEALT: Slider system with V type COOL MUSCLE
5 —ILT Y RINE A TEEH controlled by a joy stick
BYIRLEBENS LY for a repetitive motion system
NYIAVERFERI FO-5H5H to perfom complicated motion from @t
EECBESELL PC or dedicated controller ype
ZEENEL L E to run a multi-axis machine
/X)L R THIlE to replace in pulse driver system
BTOMMELE X Tz LF-0 to improve machine performance |-—[r3)
RATYEVTE—SOBBEERRLEZL to remove problems associated with type
BWWEID/Y b, FLOXFFEIBLEZL an open loop stepper

to save space and reduce cost

7Oy THE, EEHEA L to control speed or position with
WHEI /Y b ERIR FEER LG an analog input
SYSUTLEYYa—3 to save space and reduce cost type

a simple solution
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=Ly R)LIZIE, TR MEIEL. #E0a2/\Y Me, BAFER COOL MUSCLE is packed with features that

DITHEI TR T ARENE (R YRAERTEBY £, help you to reduce the size and cost, and
also shortening development time of your
machines.
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32E v FORISC CPUEHDA VTStV F ESAN, BETYa—4,

E—AALT—lkib, BBLT o= YKRLEDD L /5Y MEATRTT, 01. Simple and Compact

B ESANRyH ZFE An intelligent driver with a 32 bit RISC CPU,

B ERAR—X Magnetic encoder, and motor are all built in right
W AR on the motor.

N FAREREHE

I No more driver boxes
B Space saving

% ALL IN ONE ! M Reduce wiring

B Shorten development time

-4 Iva-4
Motor Encoder

N2 PAY arka-7
Driver Controller

02. Full Closed Loop System

COOL MUSCLE is a full closed loop system.

The high resolution magnetic encoder and the
INIO—ZX RS RTF L intelligent driver board mounted on the back

constantly monitors its position and eliminates

J—=LIYRALFINIA—RXFORTLTY, E—2&HBICBBEINTLD any miss-step.
EBOBEBR I I —FEAUTISI Y M FIANR—FIZ& Y BITHER
BZIEELTLWA-ORAOLE IS Y FE A,

COOL MUSCLE's power management allows

=T YRIIZENT—=IR2—=D AV bHEFIATEY. MLYVICRE only the optimum current based on load drawn
SERODAFRNET, TOLHE—FDRELEOHEEHEMZAES, and keeps the motor cool.
FEATYEDTE—SDRREENLEETK LY AERETT . In addition, COOL MUSCLE generates high
torque at low speed by a stepping motor feature.
N EREMERD
W BiEAL L
B E-2nFemsk{EHE [ Higher repeatability, stability, and accuracy.
— il*”’#_ M Longer motor life
W ETRE M Increased power efficiency
M Reduced need for gear boxes
YN LEDT 4 —FNRNv Y& + T—Ton—7
Y9 ==y ZVEBICRERE , avka—3 > E—AMBFIEELTOEVOTRIAL
ZRELDEGESFNERMEE EyhbRIUb wE Controller BEMBIELAVREARE
LET, Input Error
_F W 7
By receiving position input from ook | Open |-°<_>P Systen?.
the sensor COOL MUSCLE - BiRlE Not knowing its position, often
know its position and can . O Target Position resulting in problems such as
correct itself. miss-steps and targets.
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BT A —2 R EHI Easy Parameter Setting Example

K46.1=1 . BRAVEADR by LS TRERABIRRE
| Baseline position is automatically set upon motor
initialization using the mechanical stopper.

K28.1=7000 | AANm4ICRAEIREEEZ ST
Set Origin Search to Input4

K34.1=21 O HARIST S — LA, HARISA VRS D 3 VESEIF T
! Set Alarm to Output2, Inposition to Output1
K60.1=50 . #R{FTFBED kLY £50%IZEETE

. Set the torque to 50% in Push Mode
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03. Smooth and Accurate Movements

The COOL MUSCLE'’s high resolution encoder
realizes 50,000 resolution per rotation.The vector
loop control enables a smooth motion at low speed
and it helps reducing the noise in your machinery.

B Provide the same level of performance as
AC Servo motor at an affordable pricing

B Not affected across the ages

Vector Drive Control
Vector Drive is a servo motor control technique that is

different from micro-stepping control and produces
smooth movements.

04. User Definable Parameters

Set the parameters of your COOL MUSCLE to
suit your needs. COOL MUSCLE gives you over
40 parameters. The parameters can easily be set
by using CML.

M Flexibly change your motor characteristic

Software Origin Search

COOL MUSCLE can complete an origin search by
pushing a mechanical stopper until it reaches specified
current level. Then an origin sensor can be eliminated.

Software Limit

Software Limits can be set at the both CW/CCW
sides by parameters. It eliminates the need for limit
sensors.
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RS-232CEEZELCMLAY U R EANT BT TEEE—FZEES DL
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ZALYME—FHI Direct mode example \VAEHEST
FALIMEST
S.1=250 L OERESRTE Direct operation
. Setspeed byPC
Al=100 : (OEERE

Set acceleration

P.1=10000 - BEiEMIERE
. Set target position

==

AL -
o Execute

[T0455 LE—F] (CB1TDH)
J—IIYRIZE—2avTATSLELIUA—F T HIEMNAREL T8,
BRETOTS LEEE Ry F /Y IVITTHEIZETTEEY,
RAS0RTYTETEERAHANTEET,
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1. B){EE& Define motion

PIT=1000 - smm(s) . g ().
P21-3000 ¢ @EE).547-M0
31271000 ¢ e

S1.1=100 . .
S2.1 = 300 Speed(S), acceleration(A),

position(P) and timer(T)

A1.1=250 are the motion definition.
T1.1 =100 T —
2.78%535 L Program A UFRIET

: . TRISLET
B1.1 : FICEHESNIEE, Execute programs
A1.1,S1.1,P11 : IRE. L&, by switches
A1.1,821,P21 : 8A43-%%f->T
T1.1 © TRYSLEMBES .
S$1.1,P3.1 . Define motion programs using

. the motion profiles defined above.

05. Easy Programming Language

CML( COOL MUSCLE Language) is a programming
language designed for COOL MUSCLE. Programs
can be easily created by ASCII commands on the
free software COOLWORKS LITE or any standard
terminal program.

[ Easy programming
B Shorten development time
I Available the free open software

06. Easy to Use

<Direct Mode>

COOL MUSCLE can be directly operated by
just entering the CML commands via RS-232C
communication.

<Program Mode> (C type only)

Programs can be downloaded to COOL MUSCLE
so that various motions can be executed by PC
or simple switches. Programmable Max.500
steps.

I Great solution for repetitive motion
[ Possible to design more simple and
compact machines
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A F R HRES Input Function Example
Mmf RRER Origin search
_GNDI | 5 | ERtEYYAH Origin sensor
3 | XZaFLTay Manual jog
Qutput2 | 5 | /S FTOYSLRT  Execute Bank!
Output 1 5 E—42T1)— Motor free
Input 4 6 - E—47 ;—ﬁﬁ_’éﬁ Enable motor
Input 3 T RRATUITRS Execute next step
= ; —  BIRT Y ITEST Execute previous step
Input 2 9 B
_nputl | g L A AR Output Function Example
_GND2 | 41 |_
DGV | g | 7 F—L Alarm
L aEroES In-position

E-4#—7F+0%5HA  Analog output for monitoring

N—F ) LAAES
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ANEBEEYES, BESOILLEY ., ILITFY. LALFICHER N T
EFFET, COFEICIYANRIRICERDOEEEZENTIT S Z ENATREE &
YELfz, CONFTA—FFI—FAICHEICHETETT .

B /OR— KHBFE
B oz ~EIEETRE

o
Real Signal
LR
TEY Y Target Voltage Level
94 v9 LRARURIES | Rising Edge » < (T FY
Quick Response Signal =1t Falling Edge
Stop
LA
B Y Target Voltage|Level FTFRY

ZEI—lxXz‘I“JZE'E?' TEY > A1 — i< Falling Edge
Slow Response Signal Rising Edge Motor free E—4 7)) —fRk

Motor enable

BfE
Time delay

07. Assignment 1/O

Configure and assign multiple functions to 1/0s
on COOL MUSCLE. COOL MUSCLE comes
standard with 4 Inputs and 2 outputs that can be
used either digital, analog 1/O, serial or pulse
counters (input only). COOL MUSCLE allows you
to assign a function to each signal point.

Multiple functions can be assigned to each /O
ports.

B User flexible applications of these powerfully
built in features

08. Virtual Input Signal

1/0 ports can be used more efficiently by using

a unique virtual signal technique. COOL MUSCLE
creates the 2nd signal after the set time interval
from an original signal. Multiple functions can be
assigned to an input by the virtual signal
technique that can be set by parameters.

B Eliminates the external 1/0 board
M Cost reduction

<
COOL MUSCLE o
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Speed
S3

A1 Al
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Time

Torque

Torque limit set by Parameter
R ILOHIRRIE, S A—2THRE

Pushing | |

> Time
Time duration set by Parameter
BREFRR/ NS A—FTHRE
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BRARGEMESR— b
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HAPTP  Standard PTP

Speed

S2

st At Al
A A AT Al ®
P1 P2
= — -
T i Time
Y—EE Merge Motion
Speed
s3
A2 A2

S2

Al
P3
117 P2

P1

Time

fn-EANERZHPTP  PTP with different acceleration and deceleration

Al A2
P1 P2

Speed
S1

Time

09. Push Motion (C type only)

Push Motion can be activated for a given time at a
given current level which realizes to push a rod to
a work just as a typical pneumatic cylinder.

10. Advanced Motion

COOL MUSCLE supports standard PTP motion
control, as well as wide variety of custom
programmed movement. Speed or acceleration
can be changed real-time during the motion.
COOL MUSCLE supports advanced functions
such as continuous PTP motion (Merge Motion)
with different acceleration and deceleration.
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B ordrgo—axbkRry b7—4
B &XK1581FE TOLEFIHTTAE

TAO—FzAxybT—%  Daisy Chain Network

PC or PLC

TRA—FE—4 AL—TE—4 AL—TE—4
Master Motor Slave Motor Slave Motor

A oFa—=29
=TI YRILDTA o Fa1—VJHEEIFPIDY A VAR E 3 DD —Y
INTGA—=RIZTEBLET,

N BEoMDBPIDST A VIRAEOERIL
N M RREERERE

Posmonlng

Torque
Positioning _> Command [ 1 Velocit Position
Command orta X Integral Y Integral > Output

>
Posmon Loop 4—'

Position Feed Back

11. Network

COOL MUSCLE system provides a low cost
networking solution. Multiple COOL MUSCLEs
can easily be daisy chained by adding network
cards. Standard D-sub 9 pin cable can be used
for network cables that provides a cost reduction.

I Simple and low cost network solutions
I Available the Multi-axis control up to 15 axes

12. Gain Tuning

COOL MUSCLE systems can be tuned with three
simple parameters.

B Simple tuning solution
[ Shorten mechanical development time

<

COOL MUSCLE @
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www.musclecorp.com

COOLWORKS LITE is our free open software for COOL MUSCLE
motors for ease of use and to shorten development time.
COOLWORKS LITE includes all the basic function that are required

BRET—3BFLUREE—S1HE
Ll R R ORE B E £ TR

for parameter setting, program creation, jogging and status
monitoring.
COOLWORKS LITE is available for free at the MUSCLE's web site.

Motor Data / Information

Confirmation of the speed data
and parameters

www.musclecorp.com

T0J 5 LR
IOUSLORST. —EELLE

Program Execution
Execution / Pause of program, etc.

D—ILID—D RS/ DHEREERA

Functional Description

i""""ﬂ' T T A o T

D 0 o 2 [ s R R ) #ET—4

H—ILIVRILADRZERBTERT

e ‘T"_"j [Wems]rmane|pA an][s a0
(] ] @ s an Sent Data
| I St i | it il Display data sent to Cool Muscle
T} 5 - =8 | AEan
idacallgsinr -
e
e frlefnfls|s

= =l . BEF—4

J—ILTYRIL NS DRIERNBERT

Motor Response
Display the data received from Cool Muscle

£ =1 C=rwmr] [

frs M=k EHL GE - F < Febo e 00S Wl BT—5 =
CMLIF 14
NFA—B AR EDT—SERELBLVRE
CML Editor
=TV S R Edit and send
ATURE—TFOANLTEE Parameters and commands

Command Line
Enter commands in a single line and send

NS A—BERE

Set the parameter

J7 7 tE
Draw the graph

E—alvit®
Calculate the motion




Accessories

oY)/ IR

E—A4—TJJL Motor Cable
CM1C1-400S (400mm)

BEMABRT—T I,
Standard Motor Cable.

F—J ) 3E CABLE
RS232C#4 —7J )L RS232C Cable
CM1C2-2000A (2000mm)

YA DU) T IVIR—EEGT B0 D7—T )L,
NFGA=BOTOTSLEEZAHDLETT,

RS232C Cable is required to connect Cool Muscle
to a serial port of PC. You would need it for various

ARL—k4—T )L Straight Cable
CM1DC1-SSC-1800 (1800mm)
D-SUBEV YT INT—T I TAV—F (VA
DAY T—IH—RERBIZBRETT,

Straight Cable is required for daisy chain
networking using an interface card.

of setting.

/

Y bT—9H—F NETWORK CARD BIR

CM1DC1-MBSC CM1DC1-SBSC CM1DC1-CASE

YR4—ty b AL—TEY b SEZES—2R
Master Card Set Slave Card Set Network Card Case

{—#%Xv vk EtherCAT

EtherCAT/—JLIYRIL Ty
EtherCAT COOL MUSCLE Bridge

EBO01(CM1)

POWER SUPPLY

CMPS-XMUS-150
150W/6A

CMPS-XMUS-240

240W/10A
EB12(CM1-CM2)

H— L YRV EEtherCATRY T — 4 (5@ I - 4%
S BEtherCATY— LIV RILIT YT T,
XCMBIET—T L. BRET—T IV LANT—T L ABIRBETT,

E-VERMGEFADERAER.
TBRAIUMNFEELIZ,
REEBREBAARELRECHE>TOETS,

TAD—F A RN T—VIZBERH—RTT,

1B E ST R 2—tvh, 2818 RIEICIZAL—T ybE
CHEATIL,

XA —Fr—T LB BIRBETT

Designed specifically for Cool Muscle,
our power supply is built to withstand
current draw spikes that hard stops or
starts often require.

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

* Separately CM* communication cable, power cable
and LAN cable required.

Daisy chain Cool Muscle systems using Network cards.
*Separately Straight Cable for Network required.

Ty oy
idg

RRG—H—F RL—TH—F

—
EtherCAT.

Conformance tested

X7 GEAR

Master Card Slave Card

FO9FaIT—4% ACTUATOR

Y—R7I9FazT—4

T—ILYRIVHEEERINFFZ /8,
aVbA—3, T a4 — @B TFHFaT
—H TAD—FTAVIZKYRKI5ED
O—JRFCERELRRYNT =IO RT L
FRIBICHEET AN TAEETT,
ZREBEOY—RT7IF1IT—2hEEN
BHEETIERAVETES,

Servo Actuator

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.

X7

HRATIEB LR ERYRIZ THEY.
BEHO_—XRBELEXT7EERN
=2 ES,

BREBNYISY A AVTFUR
7 —DiHERE I —ILTYRIVIZE
fH+BZE2&o T KYBRMLEET
FE—ZELTHEWEITET,

Gearbox

A wide range of high quality
gearboxes are available to suit your
application needs.

Combine a high precision, low
backlash, zero maintenance,
durable gearbox with a Cool Muscle
to maximize performance.



B & Model Name

CM1 - C - 17L 30E

avka—LEAT
Control Type

C--avEa—4#447 Computer Type
P---/8)LRBAT Pulse Type
V- 7+R%5 %47 Analog Type

B Ccm1-0O0-11L/S

EAYAX RS

Motor Size Length

11---280 L---A >4 Long
17---420 S--+&3—h Short
23---560

EEEE
Max. Speed

30---3000 rpm

20---2000 rpm

XY —ILY Y RILIEEMCHE R R UROHSEEEZ T,

*COOL MUSCLE is the products that meet the EMC & RoHS.

& MODEL CM1-0-11L30E CM1-0-11S30E
Viotor Output 4] 18 0
Ea*tgeifﬁ:r';ti):tgthg'lfochq]ugTI)(gfcm] (Nm) L) ez o)
lf;;&;é tg[&(ggf‘; °n'1"i| ((m) 0.8 (0.078) 0.4 (0.039)
UL 180 o
18 8

E—8A4F—>vg- com?]
Motor Inertia [g * cm?]

BREAF— Vv ORES LY H—RY A D ORBABE,

LREFEEAMNTE/ANS A =2 S & YR,

BENDZEEFEREMEET S,

Depending on the load inertia, servo gain needs to be adjusted within the above range : adjustable by parameters

REE - ERRHER

A9 ) AU NBEERTYa—4 (50,000/%L R /[EER)

Encoder Incremental Magnetic Encoder (50,000 pulses / Rotation)
A 2 A—X RIL—TRY MLHIEA R
Control Method Closed Loop Vector Control
ANEIREE DC24V + 10%
Input Supply Voltage

12/15A 0.8/1.0A
ANERER

Input Supply Current Rated

(& b LY K AR/ R MLY H IR
( Continuous Torque / Rated Peak Torque )

(E#E ~ LY H A/ &S LY HTIE)
( Continuous Torque / Rated Peak Torque )

INLRIER D ERE (VLR /EIER)
Resolution ( Pulse / Rotation )

200-50, 000F T/35 A —42 & U #IR

From 200 to 50,000 Set by parameter

BE [g]
Mass [g] 300 240
- ER/RERE 0°C~+40°C / -20°C~+60°C (FEBHEI &)
- Operating/Storage Temperature 0°C ~ +40°C / -20°C ~ +60°C (No Condensation condition)
s | R 909%RH LI
Environment : Operating Humidity Less Than 90% RH
L EE/RE 10GLATR/ 1GLATF

. Impact / Vibration

Less than 10G / Less than 1G

B F~ILOUHA—T Torque Curve

Torque (Kgfcm)

CM1-0O-11L30E

B

08 I

0.7

0.6
05

0.4
0.3

Torque (Kgfcm)

0.2
0.1

0

500 1000 1500

2000

2500 3000 RPM

CM1-0-11S30E

0.45 ‘

T 1 ]

0.40

0.35

0.30
0.25

0.20
0.15

0.10

0.05

500 1000 1500 2000 2500

3000RPM



B CM1-0017L/S
X MODEL CM1-00-17L30E CM1-0-17S30E

Viotor Output W] 18 18
ﬁi.ﬁslii%d[?;;] 3000 3000
Eﬁ?ﬁ:ﬁﬁﬁngfcfrmq]ug‘"&gfcm] (Nm) 77 (=19 0.84 (0.082)
I‘D:;;koTotc)gtg [[KKggft:ch]] m) 5.3(0.518) 1.2 (0.117)
Lt;é:iﬁlrzrgaﬁg_;nfz[]g o] 760 380

74 36

E—2A4F—> g com?]
Motor Inertia [g * cm?]

BRAFT VXY DRESITKYY—HRT A VORENDLE,
EREENTE/NASA—LICLYRE, BENOSEEHEEHMEET S,
Depending on the load inertia, servo gain needs to be adjusted within the above range : adjustable by parameters

HE - ERHR

AV ) AVENBPERT Y a—4 (50,000/%LR/[EER)

Encoder Incremental Magnetic Encoder (50,000 pulses / Rotation)
il = 9 0—X RIL—TFRY bLFIEAR
Control Method Closed Loop Vector Control
ANBREE DC24V + 10%
Input Supply Voltage
1.5/1.8A 0.8/1.0A
ANBERER

Input Supply Current Rated

(& b LY H AR/ RE MUY H IR
( Continuous Torque / Rated Peak Torque )

(E#x bV B AR/ B LY )
( Continuous Torque / Rated Peak Torque )

200-50, 000FE T/VT A —% &k U Z#IR

INILRIER D EEE (/NLR/EIER)
Resolution ( Pulse / Rotation ) From 200 to 50,000 Set by parameter
BE [g] :
Mass [g] 480 330
- ER/RERE 0°C~+40°C / -20°C~+60°C (FEBHEI L)
- Operating/Storage Temperature 0°C ~ +40°C / -20°C ~ +60°C (No Condensation condition)
B LR 909%RH LI
Environment . Operating Humidity Less Than 90% RH
L EE/RE 10GLAR/ 1GLLF

. Impact / Vibration

Less than 10G / Less than 1G

Torque (Kgfcm)

kLo h—7T Torque Curve

CM1-0O-17L30E

CM1-0-17S30E

6.00 14
5.00 1.2
\
4.00 T 10 ™~
N S N

3.00 \ < 08 -

[0) i

S [—
2.00 g 06
1.00 — — 04

\.\\
0.00 0.00
0 500 1000 1500 2000 2500 3000RPM 0 500 1000 1500 2000 2500 3000RPM



B CM1-0O0-23L/S

#z MODEL CM1-[0-23L20E CM1-[1-23S30E
l\ﬁc;)?gmgmw 30 45
ﬁi.@siifd[?ﬂ] 2000 3000
Egﬁgﬁl:ﬁ).ﬁﬁzgrf:;";u?"&gfcm] (Nm) ST 3.0 (0.294)
ot e o 12.7 (1.24) 43 (0.42)
iﬁﬂﬁ;é&ﬁg on 4600 1400

360 100

E—44F—> v g cm?]
Motor Inertia [g * cm?]

BEAFT—VvDRESICEY Y —RT A D ORBENPBE,
EREBEANTREANASA—ZICKYRE, BENOSEEINESHEET I,
Depending on the load inertia, servo gain needs to be adjusted within the above range : adjustable by parameters

RE - ERHR

A2 *A B LEHSTa—4 (50,000/%)LR/EER)

Encoder Incremental Magnetic Encoder (50,000 pulses / Rotation)
A 9 A—X RIL—TRY bLHIEAR
Control Method Closed Loop Vector Control
ANEIREE DC24V £ 10%
Input Supply Voltage

2.6/34A 3.9/51A
ANERER

Input Supply Current Rated

(&t b LD H AR/ iim LY H )
( Continuous Torque / Rated Peak Torque )

GE#E b LY AR/ fm bILY H AR
( Continuous Torque / Rated Peak Torque )

INVRIER 2 ERE (/NLR/EIER)
Resolution ( Pulse / Rotation )

200-50, 000F T/VT A —42 Kk U IR

From 200 to 50,000 Set by parameter

BE (el :
Mass [g] 1100 : 550
- R/ RIFRE 0°C~+40°C / -20°C~+60°C (#ETHE &)
- Operating/Storage Temperature 0°C ~ +40°C / -20°C ~ +60°C (No Condensation condition)
g | ERRE 909%RH LI
Environment : Operating Humidity Less Than 90% RH
L EE/RE 10GA T/ 1GELTF

. Impact / Vibration

Less than 10G / Less than 1G

B Y H—T Torque Curve

CM1-0-23L20E
14.0

CM1-0-23S30E

45

12.0

4.0 [ ———

10.0

35 \\

8.0

30 N

25 N

Torque (Kgfcm)
[e>)
o

Torque (Kgfcm)

N

4.0 2.0 \
20 S~— 15 i
0.00 1.00
0 500 1000 1500 2000 RPM 0 500 1000 1500 2000 2500 3000RPM



B cm1-0O0-11L/S 4 #e=tiE (BEAL @ mm)

Dimension (UNIT : mm)

38.6

@ am, o,

4-2. 6
B /DepSMlN

D-cut

o[

I—
@

3 i T = 4| 3
Lo 10 £0.5
L R A
22 o S @ B
B 5 O
-y ~ I — — 4@ Q
Hl
[Te)
23 +0.2 < 1.50.2
28 +0.3
15 +0.5 18.6 19
L
Model Name L
CM1-O-11L30E 85
CM1-O-11S30E 71
B cm1-O017L/S 44 gti& (B4 mm)
Dimension (UNIT : mm)
D-cut
o [ (40)
27.8 !
4-M3 x 0.5 ))
2\ Dep 4MIN
P I
= 15 +02
/A\ i 1 +03 L
T H i
'] 0 / I ™ ™
N N og S g
RoF 4 = - -
[fe]
g s 8 <
s i
; ]
<
31 +0.25 1.5 +076 L1 24
42 +0.25 18 +05 L +1
Model Name L1 L
CM1-0O-17L30E 51.5 75.5

CM1-0-17S30E

36.5 60.5




B cwm1-0-23L/S 4Mig=tis (B 0 mm)
Dimension (UNIT : mm)

42
D-cut R4 Min 36.6
278 ) 146
+05 \:\\’l —_—
4-¢45 0o V5 sogs 0 o
@ B THRU HOLE —
7N —
™
<=
N g Sl )
/: ™ N « 15 0
N e S 3.3 1
S| H 1A ) W[ow ] ] ]
o I w - ™
w| = S| <
< Ql © 2
@ @® = )
o~
5 S
@
4714 £013 115 +025 L1 24
96 £05 20.6 +05 L +1
Model Name L1 L
CM1-0-23L20E 76 100
CM1-0-23S30E 42 66
B #E8H  Connection Example
Pooes COOL MUSCLE------------ "
P Controller ——----- . Connector
1 8 | DC+24V_(IN) 4 D24V 1
: . ‘ 1 > :
s ER L | |
i External Power | GND1 2 :
! Supply S ‘ 1
| Supply Source + ‘ o EREEEE ‘
| | Current Limiter |
| 1 L INPUTIE | g |
INPUT1 e %z Sl
| 1 mi |
! _5_, ! 10mA BARHRET !
' lf I INPUT2+ m Current Limiter I
| l 9 |
| | [TTRE-24 <G I
| | INPUT2- 3 !
| _'5_, | DC+5V !
| . INPUT3 4.7kQ 4700 1
| ‘ 7 - !
| _6_, ! ?DC+5V T, 4700F l
| DC+24V . INPUT4 6 4.7kQ 470Q !
! 4 ! T 470pF |
! —~3 1 7 1 p !
- ialzy R ___OUTPUT1| 4 + !
S I (6mA MAX) &
- ezl R ___outPuT2| ,
: " (BmAMAX) f— ;
| | _DC+5V(OUT) §ocrsv 1
I e 12 | I
! 1 “(10mA MAX) !
. GND2 1" 1
| R=4.7KQ ‘ > |
' (DC24V BEENEE D) ! : |
L (An example of using with the power DC24V) _ Lo . 3

X1-12BEVES

*Number of 1-12 is PIN No.




HRE—27—JNo & (B 0 mm)
Accessory Motor Cable Dimension (UNIT : mm)

L400 *=10
380
12
/ g
= :
a
— E
§§ X d
N 2
a
a
1
Model Name
CM1C1-400S
E>a#x% 2835 PIN Layout
NILR
=Y ) &% we | Pisn | 7¥my | avEa—4
Color Name Function . Analog Computer
CW /CCW Step / Dir
i) BRAS
{ Orange i/ S Motor Power
=
2 Black GROUND 1 GND
% _ Pin 9& DRIIZIES — " Direction—
& Brown LG Return For Pin 9 i 17 . RiSctey
# TOAIIHEA, PUTIIX, 7HATHEA : TLIEE
4 Yellow | OUTPUT2 Digital Output, Serial TX, Analog Output : Serial
& FOHLEH, ST ILIX : LiaREE
5 Green OUTPUT 1 Digital Output, Serial TX : Serial
&5 TORILAA, THAT AR
6 Blue NP & Digital Input, Analog Input W
£ TORILAA
H Purple INPUT 3 Digital Input
= Pin 10& ORIZEE :
8 Black A= Return For Pin10 o= e
R FORIWAT. RRLAYTA, LY T ILRK N T AIEE
9 Gray INRUIES Digital Input, Pulse Counter, Serial RX G : Rirectionghy Serial
=i FEORWAA SRILAYUE . 21 T ILRX : LBEE
10 White INPUT 1+ Digital Input, Pulse Counter, Serial RX CW+ : Step+ Serial
11 = GROUND 2 GND : v
Black .
i 5V 1 (Max.10mA)
2 Red +5VbCouT 5V Power Out (Max. 10mA)




B AnEE

Input Signal

EE#H  Voltage Specification

INPUT1+~INPUT1—

N LRJLEE > 3V
High Level > 3V

INPUT2+~INPUT2—

O—LAJLEE < 0.8V
Low Level < 0.8V

INPUT3

NALURIVEE > 4.2V
High Level > 4.2V

INPUT4

A—LAJLEE < 0.8V
Low Level < 0.8V

1E5/81F

Signal and Motion

AVEa—4%47

TULIIAS (RS2320)

INPUT1/21% 2 ) 7ILBIEBFA. @IEAR—L— b IEMax. 57. 6kbps
INPUT1/2 shall be used for the serial communication, Max. baud rate for communication : Max. 57.6kbps

Computer Type Digital Input (RS232C)
IIVREBA T 7LRAAA (INPUTT/2) CW/CCW/YLR, ARIESR//NVR, E K /500Kpps. &/ XILR1E/0. 8 1 sec
Pulse Type Pulse Signal (INPUT1/2) CW/CCW Pulse, Step/Direction Pulse, Max.Frequency / 500 Kpps, Min. Pulse Range / 0.8 1 sec
AABE (0.2V~4.8V) [TLefl L TE—4 ZLIESIHE
R 5B |40 BABEBAE () FNASA—FITKYRE
Position Control Position control by input voltage from 0V to DC+4.8V.
7+O5AA (INPUTA) Max. position range is settable by parameter
7FHage47 Analog Input (INPUT4)
Analog Type AFABE (0.2V~4.8V) [TLfI L TE—42 EREHIE
*ARTUITOERELEOLET BAREEEEE/NATA—FITKYFHRE
*OP Amp usage is recommended - EE2.6V = 4.8V : CWARIZEEEM
s EE2.4V - 0.2V: CCWAMIZEEREM
R - EEO0. 2V = 4.8V : CWEIZCCWH A IZHREEM
Speed Control The speed control in proportion to an input voltage from 0.2V to 4.8V.
The max speed can be set by a parameter.
» Analog Voltage 2.6V to 4.8V : Increase speed in CW direction
- Analog Voltage 2.4V to 0.2V : Increase speed in CCW direction
* Analog Voltage 0.2V to 4.8V : Increase speed either in CW or CCW direction
B HAH{ES Output Signal

EZEMLH  Voltage Specification

NA LRIVERE 1 DO+5V ~ 24V (KHEEELV)

High Level Output Voltage : DC+5V — 24V (*Recommended: 5V)

XEFAER - Max.6mA
*Allowable Current : Max.6mA

A—LAJLEE @ DC+O.

8V

Low Level Output Voltage : Low Level DC+0.8V

HAESAIESEH Condition for Output Signal Measurement

DC+5V~+24V
DG+24V
DCH2aV 1
4.7K 147K GND_1 20
3o
ot QUTPUT2 1
S QUTPUTT 2
S0
1l 5| COOL MUSCLE
815
Ao
10
GND_2 DS
Bl




B A AHEE
J—ILI Y RAIZIEARIR EH 28N

Input / Output Function
HY. EAEARITHEEZENTIT S ENFRETT .

COOL MUSCLE has 4 Inputs and 2 Outputs that can assign a function to each point of a signal.

ANESLUANLEE  ZIfFIFHEE  Input Functions for the Target Voltage Level

#HE  Function

A% Description

ARAAS HEITYRFTHER (XCRA TOHRERERE)
General Use Typically used for the | command (* C type only)
REtEoY BERtUHEREIYRAH

Origin Sensor

The signal from the origin sensor

Y=a7I)T 41— KCW/ICCW
Manual Feed CW/CCW

ONB¥, &t TCWHRAEER/CCWHRAEER
Motor runs in a CW / CCW direction for the duration of the signal

J 2y b 2HCW/CCW

CW/CCWARY S v o4 (CW/CCWAHRERER VY FRA)

Limit sensor CW/CCW Limit sensor for CW / CCW direction (This can work as an origin sensor)
REFL E—4BERICEL

Emergency Stop Emergency Stop

7055 LE2EFL TS LRV RRELE

Full Stop Stop the Bank Program

ANESILEY/ITYRE BT FHEEE

Input Functions at the Rising / Falling Edge

##E  Function

A7 Description

77— LR/ — L
Reset Alarm / Pause

75— LOEBREV—FEL
Reset the alarm and pause a motor

E—4271)—
Motor Free

E—ATYV—ERE CKILYKOHHRETHRE)
Make a motor go into a motor free

E—45 7)) —f@kK
Enable Motor

E—42 7Y@ CKITYRBFOHRETHE)
Enable a motor from a motor free

E—AMEEYEY
Position Reset

REMEERSSa0Ic)Ey b
Make the current position "0"

RDZA Vv EET
Execute Next Line

ROTOATFLZ4 vERT KCHA TDHRETEE)
Execute the next line in a Bank ( *C type only)

BMDT A UEET
Execute Previous Line

BOTATS LA VEET KCRA TOHZREHE
Execute the Previous line in a Bank ( *C type only)

TaTS LN 1/2/3%ET
Execute Bank Program

TRTSLINUY1/2/35FT (XCHA TOHRETHE
Execute a 1/2/3 Bank ( *C type only)

R R1ER
Back to Origin

REREREHSA
Go back to the origin

Y=aT7IILP34d CWICCW
Manual Jog CW/CCW

BE SNTE Y EZ(FCW / CCWAHRINEIER
Motor runs in a CW / CCW direction

HAES ZlfF(F#EE  Output Functions

##E  Function

NZ Description

av Uk
Command

E—RETAD—FIAVICTHERT B, REGE—SMENES
The necessary Output Signal in Daisy Chain

A1VRSLaVES
In-Position Signal

MEROTETHIZESHA
In-Position signal when the motor reaches the target position

TI3—L T I —LRERICESHAN

Alarm Alarm signal

ARAHAS BEITY FTER (XCH A TOHRETHE)
General Use Typically used for the | command (* C type only)
BB R Y—UE— FBICEBRTESHA

In-Position Signal in Merge Mode

Output a signal at the passing points in Merge Mode

HEY—YES
Position Mark

—ED/NRILARTEIIETHA
Output a signal at certain intervals

E—47Y—m E—ST7U—BIZESHD

Motor Free Output a signal during motor free
T P LA EMERICES R

Push Mode Output a signal during the push mode
FFasHAh EZA—RDKEMBHS

Analog Out

Output analog waves for monitoring




B Ry bI—0h—FsETiE (BE 0 mm)
Network Card Dimension (UNIT : mm)

YAB—H—F Master Card

14
4.2
6.5 4—¢ 3.2
! m (CiE) |
200
goo Eﬁ :s
o © <| 0
== g Nk
=0 0o | 8 ..
o QHE'EE
-$ 0 035 o -$' ﬁ i =
5.5
33 7 Te)
10, 33 4.5 <«
42 1.6 13.37 42
Model Name D-SUB a#4% %4 £ VEE5| D-SUB Connector / Pin
CM1DC1-MBSC
1 E E 1
o 6 DSR IN4 6 ° 5
o 2 RXD OUTZ 2 5
o 7 RTS  IN3 7 o
o 3 TXD  IN2+ 3 o
o 8 CTS OUTT _8 o
o 4 DTR  +5V 4 o
o 9 N.C. +24V 9 o
o 5 GND  IN2- 5 o
CN2 : D-Sub 9 Socket type CN3 : D-Sub 9 Pin type
AL—JAh—F Slave Card
4—¢3.2
1—12
= = = REp
© 4 e, , . F
<0 |:||:| o "8 go 2 o
D | g 2 H [
2 Z o0 o go _Z ° 0
s ] 3
£ e
{B’ 0o 00 o $ L NN B <
+ -3 4
42 10 55 SN2.8
33 4.5 <«
1.6 13.37 42
Model Name D-SUB O +%4 4 ELE%| D-SUB Connector / Pin
CM1DC1-SBSC
1 E E 1
P 6 NC. N4 6 ° 5
o 2 INT-  OUTZ 2 o
o 7 N.C. IN3 7 o
o 3 OUT1  IN2+ 3 o
o 8 N.C. OUTi 8 o
o 4 INT+  +5V 4 o
o 9 +24V 424V 9 o
o 5 GND  IN2- 5 o

CN2 : D-Sub 9 Socket type CN3 : D-Sub 9 Pin type



Application s-sr-savn

Y=y RI FTFTUsr— 3 ffl COOL MUSCLE Application Example

D=Ly RIONE/RE/ ML FHIEEREN, H2BET7TUr—2a v~BHBEICHG.
By controlling the position, speed, and torque, COOL MUSCLE supports various applications.

FORD Ev97URFFLLR
Thread Fastening Pick & Place

NLEADVT 7 — L BERED EEEM
Palletization Drive Arm

el FAY byFoRy b HER/ S NIVRETH/ Y &R R
Imposing Machine Desktop Robot Packing / Labeling / Sorting Machine

O

WARBHF/ATYIRT—TI JINOFA/BIEHL
Boring / Index Table Loading & Unloading the Wafer



Do you need the bigger size?
Yes, COOL MUSCLE 2!

SYRESHEHAXANBETTH?
H—IILIVRI2IZEEME TSN !

Big size!

Motor
Encoder
Driver
Controlle.r
PLC

Power supply

v

All in ONE Solution



J—=ILIYRIIW2FE—R, Toa—4F K54 /\, avba—5, PLC, BRENELT-
HRAFRPDO—AFBACH RV AT L, EROFEHENHELELT

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!

—(KBIACH—R R T L

COOL MUSCLE

Integrated AC Servo System

BHMIE LTy RL20ON BT EET S,
More detail in the COOL MUSCLE 2 catalog.



IvRILEX S
T541-0042 KRR X545 2-5-8

TEL 06-6229-9550
FAX 06-6229-9560

FL—RETRER 6 B

MDBC-CM1/19B28B-01

MUSCLE

MUSCLE CORPORATION

6F Tradepia Yodoyabashi, 2-5-8 Imabashi,
Chuo-ku, Osaka, 541-0042, Japan
TEL +81-6-6229-9550
FAX +81-6-6229-9560

E-MAIL motion@musclecorp.com
URL https://www.musclecorp.com




