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1 Before use, read through this User's Guide to ensure proper use.

[ In particular, be sure to read "Instructions for Safety" without fail for safety purpose.

1 Keep this User's Guide at an easily accessible place so as to be referred anytime as necessary.

@ The contents of this User's Guide are subject to change without notice for the improvement in product,
specification, or usability of this User's Guide.

@ This User's Guide is only intended to provide information about the product, and dose not guarantee any
results from usage of the product. Muscle Corporation is not responsible for any damages and/or injuries
resulting from the implementation in accordance with the contents of this User's Guide.

@ Please notify our sales representative if you have some questions or comments with the contents of this
User's Guide.

@ The contents of this User's Guide do not guarantee or grant rights to patents, copyright, or any other rights to
the intellectual property of Muscle Corporation or any third party. Muscle Corporation is not responsible for
any problems that may occur concerning the intellectual property rights of third parties resulting from the
application of information provided in this User's Guide.

@ Cool Muscle is a registered trademark of Muscle Corporation.

@ Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States and other
countries.

@ Other company names and product names described in this User's Guide are trademarks or registered
trademarks of their respective holders. The trademark notices (TM, ®) are not necessarily appended to

company, system, and product names described in this User's Guide.

© 2007 Muscle Corporation. All rights reserved.

It is prohibited to reprint or copy all or any part of this User's Guide without prior written permission.
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Instructions for Safety

[Be sure to read before use for safety]

To ensure safe use

B To ensure the safe and proper use of our products, it is important that you read this User's Guide thoroughly
prior to its use. Failure to read, fully understand and implement following instructions and precautions may

result in damage to the product, the machine to which it is installed, or operator injury.

l About product application
These products are manufactured as a general-purpose part for the application in general industries.
They are not designed or manufactured for equipments or systems which have an affect on human life,

or applications in which faulty operation or failure may result in personal injury or significant damage to
property.

These products shall not be used in applications which require an extremely high degree of reliability and
safety, such as those listed below.

» Medical equipment or system that have a direct affect on human life.

- Applications that directly affect on the safety of people.

(For example, the operation and control of aircraft, cars, elevators railroads, etc.)

- Applications in which failure may significantly damage or impact the society and public.

(For example, nuclear power, electric power, aerospace, public transportation system, etc.)

+ Equipments or systems used under special environmental condition.

« Applications with the same level of importance as those described above.
* When considering the product for use in such special applications, please contact our sales representative.

B We ask that you employ fail-safe systems when applying these products to the equipment in which any

failure on its part can be expected to cause a serious accident or loss.

Safety Precautions

Please read following precautions in order to ensure safe and proper use of the product, and avoid dameges
on machinery and injuries to the operators and other people.

This User's Guide should carefully be kept in a convenient place for the operator's easy reference.
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In this User's Guide, safety precautions are classified as either “Warning” or “Caution”, indicating the level of
hazard seriousness possibly occurred when handling the product incorrectly.

The symbols are explaind below.

'-----------------------------‘
I . Indicates an imminently hazardous situation which, if not handled 1
[ War ni ng properly, may result in death or serious injury. [
I I
I - Indicates a potentially hazardous situation which, if not handled I
Caution .
I properly, may result in injury or property damage. ]
S Y4

Note that some items described as & Cautions may result in more serious damage under certain

conditions. Please observe the precautions of both levels because they are important to personnel safety.

“What must not be done” and “What must be done” are indicated by the following symbols.

-----------------------------‘

¢

I Indicates a prohibited action . . |
Ex. No disassemble

| (what must not be done). |

[ Indicates a necessary action " - I
Ex. Grounding

i (what must be done). Il

PR-003



0 Warning

Never touch the rotating part of the motor while operating.

The failure could result in injuries.
- Take a measure for safety to keep away contact by personel.

Do not touch the motor and driver while power is ON or for some time after

power-OFF.
- Temperatures may be high and you may get burnt.

Do not change the wiring while power is ON.

+ Be sure to remove wiring and unplug a connector after power-OFF.
« The failure could result in electric shocks, runaway or damages.

Do not give damage to, apply excessive force to, place something heavy upon,
or pinch the cable.

+ Do not pull the cable by too much power. The failure could result in damages to connection
section, or electric shocks.

Never disassemble, modify, or repair the product.

+ Do not open the cover of the product, or disassemble or modify the parts inside.
« The failure could result in fire, electric shocks, malfunction or injuries.

Do not install the product on or near combustibles.
- Attach the product to noncombustible matter such as metal. The failure could result in fire.

Do not tamper with water, corrosive gas, inflammable gas, flammable

material, or electrically conductive material such as screw or metal piece.

+ Do not insert metal pieces into the venting holes of enclosure.
« The failure could result in fire, electric shocks, or damages.

Be sure to ground the terminal of the earth wire.
« Securely ground to prevent electric shocks and to stabilize the potential in the control circuit.

G0 LVB O

A Caution (environment)

Keep or use the product under the following environmental conditions.

+ Ambient temperature / Working : 0 to 40°C, Storage : -20 to 60°C (non freezing)

+ Ambient humidity : Below 90%RH (non condensing)

« Vibration / Shock resistance : Below 9.8ms? (1G) / Below 98ms? (10G)

- Avoid store or use in such an environment where the product is exposed to oil or water.
(It is not waterproof structure.)

« Indoor use only (no direct sunlight). No corrosive gas, inflammable gas, oil mist or dust.
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A Caution (transportation)

The product is precision mechanical equipment.

Do not drop or give any strong impact to the product.
« The failure could result in damages or malfunction.

Do not hold the cables or motor shaft when transporting the product.
- The failure could result in damages or malfunction.

Do not climb, stand, or put heavy objects on the product.
» The failure could result in damages or malfunction.

Do not stack in excess of the specified number of products.
* The failure could result in damages or malfunction.

%% 1%

A Caution (installation)

When installing a pulley or coupling to the machine, do not hammer on

the motor shatft.
« The failure could result in damages or malfunction..

Be sure to fix the product on the machine firmly.
- If fixation is not tight enough, the product may come off while operating.

Be sure to make precise centering between the motor shaft and the machine.
+ Deviation from the center could result in vibration or damages.

The load inertia moment should be below the recommended load inertia

moment ratio of the motor being used.
- If it is too large, desired performance may not be attainable.

Carefully consider the heat radiation of the product, and make sure to

install it in the condition with proper airflow.
» Be sure to avoid interference with the heat radiation of motor and driver.

Do not block up a venting hole in the enclosure of driver.
« The failure could result in abnormal temperature.

VOOV
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A Caution (wiring)

Wiring must always be performed properly and reliably.

+ Ensure that terminal connection or porarity (+, -) is correct.
- The failure could result in damages or malfunction.

Carefully consider the cable clamping method, and make sure that bending
stress and the stress of the cable’s own weight are not applied on the cable

connection section.
- The failure could result in damages or burst.

Do not apply a voltage exceeding the specified voltage to the input terminal.
* The failure could result in damages or burst.

Do not modify the connector or terminals, etc., on the end of the cable.
« The failure could result in damages or burst.

VYO |®

A Caution (usage)

Provide an external emergency stop circuit to ensure that operation can be

stopped and power switched off immediately.
* When a trouble occurs, shutoff the power immediately.

Before operation, check the parameter settings to ensure that there are no
operation errors. Connect a load to the products after the successful
trial-operations.

« Improper settings may cause some machines to perform unexpected operation,
resulting in damages.

Do not apply a load exceeding the tolerable load onto the motor shatft.
* The failure could result in break of the shaft.

Do not turn on or off the power frequently.
* The failure could result in degradation of circuit element.

Do not change the parameter settings excessively.
« The failure could result in instable or unexpected operation.
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A Caution (corrective actions)

If any alarm has occurred, eliminate its causes of alarm and secure the safety
before restarting the operation.
« The failure could result in damages or burst.
When it is assumed that a hazardous condition may take place at the
occurrence due to a product fault, use an external holding brake mechanism.
« If any alarm has occurs, the motor goes into free-run state.
If any product fault has occurred, shutoff the power immediately and do not

turn on the power.
« The failure could result in damages or burst.

A Caution (maintenance, inspection)

Only persons who are trained and qualified to work or on electrical
equipment are permitted to maintain or inspect the product.

« Incorrect handling or operation could cause electric shocks or damages.

Do not perform a dielectric voltage-withstand test. ®

» The failure could result in destruction of circuit element.

ﬁ Muscle Corporation is not responsible for any damages resulting
from modifications or repairs made to the product.

About processing of waste

M This product should be treated as an industrial waste when it is disposed.
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Explanation of icon

Icons used in this User's Guide.

A Warnings and notices
Important points
@ Supplemental explanations

Bundled Items

CM2 package includes CM2 and following cables.(@ ~ (©: Refer to 3.1)
# Cable Application
500mm
one side connector
accessory
@ power supply —i__

:I‘\%S‘ /

cable izl /

 E— /

500mm
accessory one side connector
communication
® = )
cable Ao /)
500mm
one side connector

/l
@ accessory /|
I/O cable /,/,
/L
/L
/L
/L
Il
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Chapter 1 .
Functions and Structure

1.1. Overview

The COOL MUSCLE 2 (CM2) is the world smallest integrated AC servo system that combines motor,
encoder, driver, controller, PLC and power supply. The use of its own program language " CML " ( COOL
MUSCLE Language ) allows easy creation and control of motion. CML is a powerful motion programming
language that simplifies and supports PTP motion, interpolation function* and torque control. CM2 provides the

highest system solution. (*optional)

Features of CM2
Hl Motor

CM2 is based on an AC servo motor allowing for high speed, Max.8000min.
100W, 200W and 400W models are available.

W Encoder
Muscle's uniqgue magnetic encoder gives CM2 a Max. 50,000 ppr, and realizes the smooth motion and

high-accuracy positioning.

M Driver
An ultra compact driver incorporates closed loop vector control.

Muscle's unique control technology eliminates the servo tuning.

H Controller
Various kinds of motion as PTP motion, interpolation function (optional) and torque control are supported.

Muscle's original OS is built in.

H Integrated PLC Function
CM2 has 6 inputs and 4 outputs.
A totally new integrated AC servo system incorporates PLC function as arithmetic / logical operation and

more.

M Integrated Power Supply
Motor control/drive power supply is built in!

CM2 can be connected directly to AC100V-240V power source without conversion.
B Communication

Two RS-232C ports.

Multi-axis network can be easily created by the daisy chain connection.
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Chapter 1 Functions and Structure

1.2. Block Diagram

Power Supply I
Unit

Input I I

I
I
I I
I
N Motor |
| i Driver Interface =——» : —»{ Motor Outpt
Rl Driver
: y (Amplifier) |
- Controller
| DC-DC | I
Converter J |
- I i Communication ! I
Communication _, ! i
. <« »! Interface '
Line | [ |
Input/Output | ‘I Input/Output i I
Signal i | Interface I I
| 7\ Magnetic Encoder :
| (Detect Speed and [¢— I
I Position) |

1.3. Product Code Scheme

Product code scheme is described as below.

CM2-C-56

Control Type Motor size Motor Motor Output | Shaft end (Option)
P Pulse 56 56mm Series 10 100W R Round shaft
C Computer 60 60mm 20 200W K Keyway *
R Interpolation 40 400W D D-cut*
W  Double D-cut *

CM2 Model numbers are as below.

Cool Muscle 2 names Model #
COOLMUSCLE2 CM2 56[0100W =Type | CM2-x-56B10A-x
COOLMUSCLE2 CM2 56[200W =Type | CM2-x-56B20A-«
COOLMUSCLE2 CM2 600 100W =Type | CM2-x-60A10A-«
COOLMUSCLE2 CM2 600400W =Type | CM2-x-60A40A-«

002



Chapter 1 Functions and Structure

1.4. Parts Description

Each part of CM2 is as below.

Status LED

LECover

Power Supply
Connector

——

Power Supply Cable

Mounting
holes

1/0 Connector (4 corners)

Host Connector
1/0 Cable

Slave Connector

1.5. Motor's Rotating Direction

The rotationg direction means as drawn in right.

CW (Clockwise) :
Facing to the output shaft, the motor shaft rotates in

Clockwise direction.

CCW (Counterclockwise) :

Facing to the output shaft, the motor shaft rotates in

Counterclockwise direction.
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Chapter 1 Functions and Structure

1.6. Status LED

Status LED lights as follows by the status of CM2. (Status LED can be inactivated by parameter setting)

Status LED
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@ n s =2 ¢ 3 8 > @) @ = @
) o o m
>~ o £ 5 w
i) [ o
T
j i i [1 1 [ ] [ ] [
1 1 1 ] | ]
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Chapter 1 Functions and Structure

1.7. Control Type

Control types of CM2 include Computer, Pulse and Interpolation allowing you to choose the appropriate type for

your application.

1.7.1. Pulse Type (P Type)

Pulse type CM2 can replace the existing pulse controll unit.
Input methods for Pulse type include CW/CCW pulses and Pulse/ Direction style. This input method can be

selected by parameter K36. Please refer to the CML User’s Guide for more information.

1.7.2. Computer Type (CType)

The operation controlled by a command or a program are possible. C type CM2 can be operated in the

following methods.

[ Direct Mode ]

If your application requires complicated motion or arbitrary motion, you can send CML commands directly to
CM2 via PC or embedded computers as needed. Immediate motion of CM2 is triggered and executed every
time CML commands are sent from computer.

This mode is useful for debugging the programs or test runs. Please refer to the CML User's Guide for more

information.

[ Program Mode ]

CM2 operates in accordance with a pre-defined program using CML. For the application which requires
repetitive motion, it is realized by executing pre-programmed positioning program stored in CM2, eliminating
the need for an external controll unit. Pre-loaded programs in CM2 can be set to run using a switch connected
to input, PC or PLC.

Please refer to the CML User's Guide for more information.

1.7.3. Interpolation Type (R Type)

R type CM2 has the function of Circular/Linear Interpolation in addition to the function of Computer Type.
Circular Interpolation function can easily generate an arc trajectory only by specifying radius or center point of

circle without a complex hand calculation and describing the calculating formula.
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Chapter 2 .
Installation

Installing in an improper location or mounting to machinary incorrectly, CM2 could result in abnormal behavior

or an unpredictable accident. Please read the following cautions to ensure safe and proper use of CM2.

2.1. Operating Condition

Please refer to Section 9.1 for operating and storage conditions.
The following instructions should also be fully noted.
* Indoor where there is not direct sunlight on the product.
+ Cooling ventilation is properly considered.
+No dust, metal particles, corrosive gas, flammable gas, oil mist.
+ No drop of water and cutting oil.
Please note that CM2 is not environmentally sealed. Using CM2 in a place where water or oil
gets into it may cause insulation failure or short-circuit.
+ Use in a place where inspection and cleaning are easy to do.

* Please contact us when the motor is required for more demanding conditions.

2.2. Mounting to Machinery

2.2.1. General Notes

[ Mounting Direction ]

CM2 can be mounted horizontally or vertically.
[ Impact / Vibration ]

Please avoid mounting CM2 where excessive impact and vibrations occur.

Protect CM2 from impact such as hammering during mouting. Never apply any direct impact to the motor shaft.
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Chapter 2 Mounting CM2

2.2.2. Coupling / Centering

Use a coupling when connecting the motor to a machine

Motor
to avoid unnecessary load. Make sure that the motor shaft ‘ AN i i
and the machine center are properly aligned.
properly alig 77”@@7‘—5— TN
Use a flexible coupling with high torsional stiffness. Use of macnnecener /|0 Il o ‘ i
el ! motor axis center

a flexible coupling with low torsional stiffness may cause cgup,mg/

unstable motion.

degree of eccentricity : b<0.03 mm

When the machine center and the motor shaft are not
properly aligned, vibration may occur, resulting in damage
to the motor bearings. Please make sure to align the motor

shaft with the mashine center within the error tolerance as / =1
machine center

the diagram in the right. Do not apply impact or force to the

motor shaft during mounting a coupling. Coupling

degree of paralielization : | a—a'| <0.1mm
2.2.3. Allowable Shaft Load
Allowable Radial Load and Thrust Load onto the motor shaft Y
are described in 9.1, Specification. Design the machinery = h
to ensure that shaft load does not exceed the allowable
values. i
e Radial Load (Fr) : Perpendicular force applied to the ' Fr Fs
shaft end. T T (= —
e Thrust Load(Fs) : Parallel force applied to the shaft end. i

007



Chapter 2 Mounting CM2

2.2.4. Notes for Shaft Load

[ Radial Load ]

Excessive radial load could damage the motor bearings.

e Belt Drive

When a pulley is directly mounted onto the shaft,
take note of radial load caused by belt tension.

To prevent slipping and respond to overload, a
wide belt with strong tension tends to be used for
design on the safe side. Moreover, this tendency
may be increased by the adjustment not using a

measurement tool.

e Gear drive

When a gear is directly mounted onto a motor

shaft, radial load is occurred.

The larger radial load is caused by using smaller

=

gears to obtain high reduction ratio. Please make MK “““\“““\H”

i

sure that the axial load is within the values of

specifications.

e Overhang load
When the motor shaft is overhung, a vertical force F

onto the overhung part has a big influence on the —

motor shaft.

Overhang load is multiplied by the leverage effect,

stressing the motor shaft bearing. The longer the

EE]
|
ol
|

overhung length, the larger the overhang load. |

Moment load is applied ( see the illustration in the
right) to the motor shaft that is overhung. A tension F

force is applied to the top half of the shaft and
tension
-
pi—— |

—

————

compression

compression forced is applied to the bottom half of

the shaft. During the shaft rotation, these opposite

B[ [E]

(][22

forces alternate and stress the shaft, and continued

rotation over the long term could result in break.
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Chapter 2 Mounting CM2

[ Thrust Load ]

Large thrust load could damage the motor shaft bearings.
A large thrust load could even move the shaft , damaging
an encoder that is mounted at the other end of the shatft.
When mounting a worm gear directly onto the motor
shaft, a large thrust load occurs. Make sure that a thrust

load is not applied to the motor shaft when mounting or

taking off a gear, pulley or coupling.

2.3. Notes for Cabling

e Make sure that bending stress or tension force is not applied

to the cable.

e Do not connect or disconnect connectors when the motor is

powered. Make sure that the power is OFF before connecting or

disconnecting the connector. (—

e Do not pull the cable forcefully or use the cable to carry or

hang CM2. This may damage the connectors.
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Chapter 3 .. .
Wiring and Connections

3.1. Typical Connection Example

Single-phase Three—phase (@~(0O)= refer to bundled items list
AC 100~240V*10% AC 100~240V+10% o (A —
(50/60Hz) (50/60Hz) (D~@ =referto 3.2
5~(® = refer to 10.1

9 Securely ground
the earth of CM2

to slave

—{F ——

Programmable
Display Terminal
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Chapter 3 Cabling and Connections

3.2. Connector Pin Layout and Functions

Connector Pin layout for each CM2 cable is as below.

[ Pin layout ]

7
/

m

@EIEIEI
[
i

(2) Host Connector XAP-03V-1 (JST)

::Zl

(3) Slave Connector XARR-03VF (JST)

HHQT

JST 20

HHHE UL

H

I

I/O Connector XADRP-20V (JST)

=l
| I
=1
mii
=1
o] [
1
F
[m]
[—=T— =
o =1
m (b
T O E3)
1
[ 1 M
A
H O ]
O a
0
O a
O a
O O
[m] a
O a
[m} a
[
[m] a
—/EI EI\
//_Il—l
19

011

@ Power supply Connector 1-178128-4 (Tyco Electronics AMP)

A W DN P

N -

N W

20

No. Color
1 Red
2 White
3 Black
4 Green-Yellow
No. Color
1 Brown
2 Red
3 Orange
No. Color
1 Yellow
2 Green
3 Blue
No. Color No. Color
1 Brown 11 Brown
2 Red 12 Red
3 Orange|| 13 Orange
4 Yellow 14 Yellow
5 Green 15 Green
6 Blue 16 Blue
7 Purple 17 Purple
8 Gray 18 Gray
9 White 19 White
10 Black 20 Black




[ Connector Pin Function List ]

Chapter 3 Cabling and Connections

Connector
Cable : -
Name No Pin name Functions
® L RILL 3 phase / Single phase AC input
Power supply |Power supply| 2 |S 3 phase AC input
Cable Connector | 3 [T/L2 3 phase AC / Single phase AC input
4 g Eath
@ 1 |RXDO RS-232C, Receive data from host
oSt |2 B0 T IRS 2356, Transmit daia o host
3 |GND Communication GND
1 |TXD1 RS-232C, Transmit data to slave
N I T — RS-232C, Receive data from slave
Connector  J--=t-- -l T T T T
3 |[GND Communication GND
1 [+5V +5V Output (0.2A max)
2 [INPUTIH Digital Input 1+ |CW+  |Pulse+
3 INPUTL- Digital Input - [CW-  |Pulse-
4 [INPUT2+ Digital Input 2+  |[CCW+ |Direction+
5 [INPUT2- Digital Input 2-  |CCW- |Direction-
6 |INPUT3 Digital Input3
0 7 INPUTA Digital Input4
Cable 8 |INPUTS Digital Inputs
9 |INPUTE Digital Inputé
@ 110 10 |INPUT COM  |Common for digital input3~6
Connector | 11 [OUTPUT1  |Digital Output1
12|ouTPUT2 _ |DigitalOutput2
A3 |OUTPUTS  |Digital Qutput3
14 |OUTPUT4 Digital Output 4
15 |OUTPUT COM |Common for digital outputl~4
16 |ANALOG IN  |Analog Input
17 |ANALOG OUT |Analog Output
18 NCc. S
19/GND Signal Ground
20|GND Signal Ground
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Chapter 3 Cabling and Connections

3.3. Connecting to Power Supply

Connect CM2 Power Supply cable to AC power supply.

Power supply cable
Connector
AC '/& —

/ Power supply
—

Power suppl
/ pply

cable

(
é Make sure that the power is OFF while connecting the cables. h
Power ON after confirming the wiring is thoroughly correct.
J
~N
9 Securely ground the earth of CM2.
N\ J

[ Single-phase ] [ Three-phase ]
Single-phase Three-phase
AC 100~240V+10% 100~240V+£10%

(50/60Hz) (50/60H2z>

(7

Noise fllter
Ccm2
/4 —

CM2
— =

p
b

T
[l

T
[l
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Chapter 3 Cabling and Connections

3.4. Connecting to Equipments

Up to 15 CM2s can be daisy-chained by connecting the host connector to the slave connector of each CM2.
Use of a daisy chain cable (option) allows a longer distance communication between CM2s. Among plural
CM2s, only the host connector of the 1st Axis (CM2) must be connected to a host such as a PC. And if

necessary, connect the I/O connector with each external equipment by using an 1/0O cable.

Host

Slave Host
Host Connector Connector
Connector gilfl!

[ B &

|Daisy Chain Cable |

i

110
Connector

1/0 Cable

é Make sure that the power is OFF while connecting the cables.
Power ON after confirming the wiring is thoroughly correct.

3.4.1. Connection for Host Communication

The connecting diagram of an attached communication cable and a D-Sub connector linked to the host

is as follows.
[9Pin]
D-Sub Connector Accessory
— ) 5 Communication Cable Host Connector CM2
—>
9| o
o | 4 |_3. ——
8| o —
-+ . = 5
71 o 5 ] I
o— p—
6| o
° 1
\./
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Chapter 3 Cabling and Connections

3.4.2. Connection for Pulse Input

For Pulse type CM2, Input 1 and Input 2 are assigned to CW/CCW pulse Input or Pulse/Direction command

Input. Each signal should be input between Input 1+ and Input 1-, and between Input 2+ and Input 2-.

[ Connecting to Line Driver (Differential type) Output ]

21 GRD INPUT !
g :
CW Pulse ' K CW Pulse i
35 i
: cM2 !
43 .
~ :
CCW Pulse i  CRD ~K cow Pulse !
51
~ e 1
i INPUT 2 !
(example of CW/CCW pulse input)
[ Connecting to Open Collector Output ]
boc+9~24v
Pulse E
Pulse 4’4_ CM2 E
Direction E

Direction 4&4 _________________________________________

77

(example of Pulse/Direction command input)

+ The polarity of input voltage for Input 1+ (Input 2+) is plus(+) to Input 1- (Input2-).
+ As each input (Input 1, Input 2) is equipped with current regulative diode (CRD),

the input current can be 8-12mA.

( o i o )
f Interface using Line Driver Circuit is strongly recommended.
N\ J
c As Open Collector interface is highly influenced by noise, deviation in position could occur.
L Moreover, caution should be exercised in case of long distance wiring.
J
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Chapter 3 Cabling and Connections

3.4.3. Digital Input/Output

[INPUT 1, 2]

Input 1 and Input 2 can be used as digital except for Pulse type. Please refer to 4.4.2 for connection.

[INPUT 3, 4,5,6]
An optical coupler device is used for Input 3-6 circuitry shown below. Each signal should be input between Input
3,4,5,6 and Input COM.

10 : %S#Z < i @0 : ZE#Z 4 | i
10KQ & - Switch ! 10KQ i -
6~9 /\/\/ E i i J_ ¢ 6~9 /\/\/ : i E

ol w
S
g
>

+
[N
N
<
Fee- Q==
1
—
=4
el
[l
—
1o
i
1o
1
[
[
[
T
[
[
1 1
1 1
1 1
[
T
[
[
1 1
1 1
1 1
[
|
1
laaa
1= l
<
[0
v
—_
=4
T
iC
—
o
i
=)
1
1
i
1
1
!
1
i
1
!
1
:
[

+ Plus or minus polarity is acceptable for the input voltage between Input 3, 4, 5, 6 and Input COM.
« Each input (Input 3, 4, 5, 6) is equipped with resistor 10KQ in series.

[OUTPUT 1, 2, 3,4]

A FET device is used for Output 1-4 circuitry shown below.

Each FET output is between Output 1,2,3,4 and Output COM.

T cMZ T 1} Ve T c M2 oV
I et OUTPUT COM — i OUTPUT COM ﬂ

* Plus or minus polarity is acceptable for the applied voltage between Output 1, 2, 3, 4 and Output COM.
+ Each output (Output 1, 2, 3, 4) is equipped with resistor 1KQ in series.
« Allowable load current for each output (Output 1, 2, 3, 4) is 20mA.

3.4.4. Connection for Analog Input/Output

[ ANALOG IN]
Apply analog voltage 0-5V between ANALOG IN (16pin) and GND (19, 20pin) of CM2.

[ ANALOG OUT]]
Analog voltage will be output between ANALOG OUT (17pin) and control GND (19, 20pin) of CM2. You can

monitor the analog voltage by Oscilloscope.

3.4.5. +5V Output

[+5V]
Regulated DC +4.8V (typ.) is output between +5V (1 pin) and GND (19, 20pin). Maximum output current is 200mA.
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3.5.1/0 Circuit

Chapter 3 Cabling and Connections

INPUT1+ !
INPUT2+ R |
INPUTL1,2 : ] i
Polarity Fixed i 1KQ }— ;
INPUTL- | o :
INPUT2- oo
INPUT COM | S —
Inout INPUT3,4,5,6 “:’ ' :
P No Polarity | 10KQ ! “ha
O—AN\— !
INPUT 34,56 ======m=mmmmnai
ANALOG IN ANALOG ING19KO D
Polarity Fixed i
! 0.1pF
OUTPUT COM. i, PR :
OUTPUT 1,2,3,4 T i L :
No Polarity ; 1KQ i §h‘ :
O AN —— T .
OUTPUT 1,2,3,47 S '
Output
ANALOG OUT ANALOG OUT

Polarity Fixed
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Chapter 3 Cabling and Connections

3.6. Connection Example

——— Controller —— r——————- Cool Muscle —————— -
| | | |
yf | | +5V +5v
_ |§ | |
|
1 +5VitA (0.2Amax)
Ao S ( ax) | O_J—I_D‘_D‘Tg ANF[>)C1VP .
44_4 21—o EVTLE °— " Slear o F— {INPOTT >
f sl o b oweun= 1| s ] '
INPUT2 + 4 DX PC2
4’<_0 1 ] 2 fwo Yo : {INPUTZ>
51 o - NRPUTZZ ) o 1S 3 cAT EO (2
404_1 6| o INPUT3 o PC3 Ty
f ; | weuts | j_\_mm,W_L_L oM CCOMH2
| o — 0——7—| : al El g PU 3;
12 £2 PUT4
4’<_‘ 8l o | NS 1o 18 10€ 13 E3 2 e
g P i I £4 FUTG
gt o - MU Lo ICOM CCOM H—
10] o | | NPUTCOMMON_ | | | bet RV
b | | _ mp—w—o
nl o QUTPUT! ol 11 Ko1/2W 5] AND ch5 —
= 12 . _OUTPUTZ _ o4[F1 AND 3
e o - ok L AND ZPCB o]
f 13°_L___l_°_m Fl AN b
Ny ul _:o_uTPL&:_ o F2_oa e — U3 ]
A A e
, 5] o | OUTPUT CoMMON | |1 /20t 5lE AL —
H%{ A6l o | ANALOGIN | | lis 10K - -
| a7 o || ANALOGOUT _| | , |17 rey Io.m
}w{ 18] o _: ._N.C_._: o118 ,
19| __GND___ 19 10K 50T
—o T T ° +
P%SE 200 5 L GO o120
| I 0.1uF
XADR-20V | | XADRP—20V l
| = | | Veas |
L il L __ 2
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Chapter 4

Communication Functions

Command transmission via serial communication is possible between CM2 and a host such as PC.

It allows you to set parameters, create motion programs, save the data into CM2’s integrated memory, execute

motion commands, and also monitor motor status. CML is available for parameter settings, creation of motion

programs or command input.

4.1. Communication Software Overview

With following software, communication between CM2 and PC is possible.

[ Hyper Terminal ]

Hyper Terminal is the communication software attached to Windows OS and you can input the text-based

commands.

[ CoolWorks Lite ]

CoolWorks Lite (hereafter CWL) is CML compatible utility software, has user-friendly interface and assists easy

operation of CM2.

With CWL, you can modify parameters and data, save them, jog the motor, plot the motor data on a graph

easily.

The latest CWL can be downloaded for free from the following web site: http://www.musclecorp.com/.

Please refer to CWL User Manual for more information.

*CWL would be updated without notice.

4.2. Confirming Communication

According to the following procedures, please confirm that the communication between PC and CM2 is

established. In this section, the communication method of HyperTerminal is introduced.

Internet
Inkernst Explorer

_J'\ My Documents

b My Recent Documents -

1) Startup PC o el
Outlnok Express
@Hypeﬂermina\ W Windows Catalog
2) Start up HyperTerminal . % vindons Undate
Click [Start] in Windows, \g - ) comes

Startup

select [All Programs]—

wh msn

[ Accessories]—

[Communication]—

[Hyper Terminal].

14 uniitled - Paint

77 start
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@ Set Program Access and Defaults

@ wwindons Mediz Playsl @ Tnternet Explorer

_ﬁ windaws Messenger @ Outlook Exprass

@ s . Remote Assistance
[ our Windows
e ‘Windows Media Player

3 windows Messenger

CIRTTTEUTI A i, windows ovie Maker
b ol
m Log OfF ﬁ‘ Turn OFf Computer

EYETR -

s 2 & netwaork Connections

I Entertainment r || % network Setup Wizard
I System Todls

) Address Book

» 1[5 wew Connection Wizard
4 Remote Deskkop Connection

<3 wireless Network Setup Wizard

& caleulator
B command Prompt
@ notepad
&) Tour Windows X

(£ windaws Explorer

I HyperTerminal »

A wordrad




3) Set connection settings for Hyper Terminal

In the [Connection Description] Window.

[Name] ... Use a name that is easy to understand.

ex. Cool Muscle

[Icon] ... Choose an Icon of your choice.
Click [OK].
[Connect To] ... Choose a COM port that CM2 is connected to.
Click [OK].

[ Open the Control panel, click [Performance \
@ and Maintenance] and then [System].

Choose [Hardware] Tab on the opened window and
then click [Device Manager].

The available COM ports are displayed in the tree
Celection [Ports (COM & LPT)]. J

In the [COM [ Properties] window, set each item as below.
[Bits per second] ... 38400

[Date bits] ... 8

[Parity] ... None

[Stop bits] 1

[Flow control] ... None
Click [OK].

Chapter 4 Communication Functions

Connection Description

% New Connection

Enter a name and choose an icon for the connection

Mame:
|EO0I Muscle |

leaon;

Enter detailz for the phone number that you want to dial:

LCountry/region:

Phone number: | |
Commect using: v

COM1 Properties

o Setfings
Bits per zecond: | 38400 b
Data bits; /S—V‘
Barity: ‘7Nnne v‘
Stop bits: “\7\/‘
Flow contral ‘_ v

@ Default value of CM2's communication
@ baud rate is 383400.

[ oK ][ Cancel ][ Apply ]

4) Power-ON CM2 and confirm communication between
PC and CM2.

‘¢ Cool Muscle - HyperTerminal

CM2’s version information appears when there is Fle Edt View Cal Transfer Help

communication between CM2 and PC is established. D& o g D B

It might take a few minutes to establish communication

when CM2 is connected to PC for the first time.

ID1 :CM2v3.16R.1 #0802A12345

5) Save communication settings.
Power-OFF CM2, and click the(X]at the top right corner of Hyper Terminal Window. Dialog box will appear and

ask if you want to save the settings as the name you entered in step 3. Click [Yes] to save the settings.

020



Chapter 4 Communication Functions

4.3. Communication Method

In this section, communication method with Hyper Terminal is introduced. Please refer to CoolWorls Lite User

Manual for CWL instructions.

1) Start up Hyper Terminal.

Go to [Start] in Windows [All Programs]—[Accessories]—[Communications]—[HyperTerminal].

Select the connect settings for CM2, named in the Connection Discription and saved before.

|Jﬁ Accessibility 3

I'ii; _omrmunicaktions k

HyperTerminal

Metwork Connections

i Entertainment k Mebwork Setup Wizard

|@ Syskem Toals 4 Mew Connection Wizard
o4 Address Book

2l Calculator

Femaote Deskiop Connection

. @ [ © &

Wireless Metwork Setup Wizard
m Command Prampt HyperTerminal b | g Cool Muscle
3 Motepad

Tour \Windows %P

2) Send commands and programs.

Enter CML commands in the terminal window and press "Enter(J]" key to send commands to CM2.

CM2 executes motion or reacts to commands.

To transfer a text file that is created in editor application such as Word, click [Transfer] in the Menu Bar — [Send
file]. Select a file that you want to transfer.

Please refer to CML User's Guide for CML commands and programs.

3) Save and print communication log.
To save communication log, click [Transfer] in the Menu Bar — [Text Capture].

To print communication log, click [Transfer] in the Menu Bar — [Capture and Print].
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Chapter 4 Communication Functions

4.4. Communication Time

4.4.1. Transmission Time

[Parameter]

When the change of parameters is performed with a host such as PC, the data shall be sent to CM2 and written
into the internal memory (EEPROM) with predefined timing. The communication data processing is sometimes
delayed because the writing time will take longer in proportion to the number of parameters to be changed.

Set the appropriate Wait Time between parameter transfer, and you can get the stable communication and
over-writing new data without fail. The Wait Time can be set according to the communication speed (baud rate)
and number of parameters to be changed as shown in the following graph.

The graph shows only a rough indication by simple calculation. Set the affordable Wait Time.

Parameter transfer | Parameter transfer Wait Time T
+—> +—>
I—l I | I The time between a delimiter(, or CR) and the
— . R first character of the next parameter transferred.
T T
Wait Time Wait Time

The relationship between number of parameters transferred / over-written and required Wait Time

| =—19.2kbps == 38.4kbps |

| P——
5 /

/
| _—
v/, -
0/|/| | | | | |

40 50 60 70 80

Wait Time (msec)

Number of parameters transferred / over-written

* Wait Time will not be required in 9600 bps. But the communication will be more stable if Imsec time interval is
set between each transferred parameter.

é CM2's communication buffer could be overflowed by a delay of communication data processing when
a lot of parameters are transferred to CM2 and over-written at a time with high communication speed.

[Command]

Set more than 1msec time interval between the commands transferred.
(Query]

Send another query after receiving the response for the query before.
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Chapter 4 Communication Functions

4.4.2. Response Time

When more CM2 are used in daisy-chained network, more time will be needed for transmission of data. Higher

communication speed can realize higher response.

Ex.: When the following Program Bank is executed with 38400bps in the configuration of 6 CM2s, the response

time goes as follows.

B1.1
Al1.1,S1.1,P1.1,A1.2,S1.2,P1.2,A1.3,S1.3, P1.3,A1.4,S1.4, P1.4,A15, S1.5, P1.5,Al1.6, S1.6, P1.6
END
$.1,$.2,$.3,$.4,$.5%.6
[1.1

[ 1 . 1 CR

! ! ! ! !

Execute
Send [ ?msec ! 2msec ’ ?msec ! ?msec J
4 4 4 A
J J 7 J 7
0.3msec 0.3msec 0.3msec 0.3msec ‘ 0.3msec
This time will be different in each case
1st CM2
3.5msec [1.1CR - "[", "1", ".", "1", "CR" 5 characters. It will take 10bit / 38400
M (bit/sec) = 0.00026...= 0.3msec for 1 character, 0.3x5=1.5msec in total.
The internal processing time after receiving "CR" shall be Max. 2msec.
After sending data, it theoretically takes Max. 3.5msec before motion starts.
8msec
\ 2nd CM2

Al1.2,S1.2,P1.2, (15 characters)
0.3x15=4.5, the 2nd CM2 starts the motion Max. 4.5msec after the 1st CM2.

12.5msec 3rd CM2
Al1.2,S1.2,P1.2,A1.3,S1.3,P1.3, (30 characters)
0.3x30=9, the 3rd CM2 starts the motion Max. 9msec after the 1st CM2.

17msec 4th CM2
M A1.2,S1.2,P1.2,A1.3,S1.3,P1.3,A1.4,S1.4,P1.4, (45 characters)
0.3x45=13.5, the 4th CM2 starts the motion Max. 13.5msec after the 1st CM2.

5th CM2
21.5msec
 J Al.2,S1.2,P1.2,A1.3,S1.3,P1.3,A1.4,S1.4,P1.4,A1.5,S1.5,P1.5, (60 characters)
0.3x60=18, the 5th CM2 starts the motion Max. 18msec after the 1st CM2.
6th CM2
26msec Al1.2,51.2,P1.2,A1.3,S1.3,P1.3,A1.4,51.4,P1.4,A1.5,S1.5,P1.5,A1.6,51.6

, P1.6, CR (75 characters)
0.3x75=22.5, the 6th CM2 starts the motion Max. 22.5msec after the 1st CM2.

* By defining only the “A” and “S” data for ID1 ~ 6 in the first line and “P” data for ID1 ~ 6 in the second line,
the time delay between each motor shall be shorten to approximately 1.5msec.
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Chapter 5

Operating the Motor

5.1. Basic Motion

All of CM2’s motion is operated by our unique CML Command. Please refer to CML User Manual for more

information.

[PTP Positioning]
CM2 moves to P1, P2, and P3, pausing for the time set by T1 at each point.

SpeedA
S2-4

S1-

[Speed setting]
Speeds can be defined as shown in the diagram above to make a stable speed at each position or to change

speed at specified positions.

[Accelerations and Decelerations setting]
Unless set by parameters, acceleration and deceleration are the same.
Acceleration (A1) and Deceleration ( A2) can be set separately as shown in the diagram below.

Speed

A2
P2

o
—_

[

. »
Time

[Merged Motion]
Merged Motion is possible as CM2 passes each point without stopping and move to the final position (Merged

Motion). You can change the speeds and accelerations can be changed at each passing point.

v

Time
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Chapter 5 Operating the motor

[Creeping Speed]
Creeping speed is the initial speed with which the motor initiates motion and also the speed at which the motor

approaches the target position. By changing the creeping speeds, response time can be adjusted and tact time

will be faster. When the creeping speed is set too high, vibrations may occur and the motor may not move.

Speed

Creeping Speed |- -

5.2. Multiple Axes Control Motion

Parameters, Program Banks, and Ladder Logic Banks can be set to each CM2 on the daisy-chain network.
Since all the status and I/0O information can be shared between motors, CM2 realizes the high performance

multiple axes control.

Information shared between CM2s.

B1.1 B1.2 B1.15
Al1.1,S1.1,P1.1 Al1.1,S1.1,P1.1 Al.1,S1.1,P1.1
Al.2,S1.2,P1.2 Al.2,S1.2,P1.2 Program Bank CML Al1.2,S1.2,P1.2
A13,813,P13 A13,813,P13 /Written in the memory_ A13,813,P13
END.1 END.2 ] END.15

Daisy-chained
Up to 15 motors

kt\\
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Chapter 6

Input/Output Functions

6.1. Input / Output Functions

The CM2 has 6 Digital Inputs, 4 Digital Outputs, 1 analog input and 1 analog output (Monitoring). Various

functions can be assigned to these inputs and outputs by parameters.

6.1.1. Digital Input

Signal classification Functions

Description

General Use

General Use for | command

Origin sensor

Origin sensor signal

Manual feed CW

ON: continuous CW direction motion

Manual feed CCW

ON: continuous CCW direction motion

at Level Stop Ladder Logic Bank

Stop the Ladder Logic Bank in operation

CW direction limit sensor

Used for the limit sensor in CW direction

Emergency stop

Emergency stop when the input signal is ON

Stop Program Bank

Stop motion and Program Bank execution

CCW direction limit sensor

Used for the limit sensor in CCW direction

Alarm Reset / Pause

Alarm reset or pause motor

Motor Free

Disable motor (rising edge)

Enable Motor

Enable motor( falling edge) (Servo ON)

Position counter reset

Set the current position to 0. ( reset position counter)

Execute Program Bank 1

at risin . )
9 Execute next line Execute next program line
or
. Execute previous line Execute previous program line
falling edges

Execute Program Bank 1

Origin Search

Start origin search

Manual jog CW

Jog motion in CW direction.

Manual jog CCW

Jog motion in CCW direction.
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Chapter 6 Input/Output Functions

Use of virtual signals allows to assign more functions to each input.
The CM2 generates 2 input signals with a time delay based on the actual signal. Functions can be assigned to

rising edge / falling edge / target voltage level of a signal.

For example, assign "stop" to a quick response signal’s rising edge, "motor free" / "enable motor" to slow

response signal’s rising / falling edges.

Rising edge H Level :
Stop :

Quick response 1

signal
Level E Falling edge
; Enable Motor
Slow response T
signal :
— — 5 5
Time delay ' '
6.1.2. Digital Output
Signal Functions Description
In-Position In-position signal
Alarm Alarm signal

General output; Command O/ Command F turn output

| Output
General Outpu signal ON / OFF.

. - Output In-position signal only when the origin search is
O_utput Completion of origin search P P g y 9
signal completed.

In-position signal in Merge motion (In-position signal at each point in merge motion.

Position Mark Output Turns the output On/OFF at a set interval.
Motor Free Signal Outputs signal during motor free
Push Motion Outputs signal during push motion
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Chapter 6 Input/Output Functions

6.1.3. Analog Input

Analog input/output functions are an ideal solution for feed systems and valves.
If the analog input voltage is applied when CM2 is powered ON, it interferes with the threshold on either OV or

5V. Therefore make sure to apply the analog voltage that adapts the motion before powered ON.

Signal Functions Description
The speed control in proportion to input voltage level from 0.2V to 4.8V.
« Input voltage 2.6V to 4.8V : Increase speed in CW direction
Input voltage 2.4V to 0.2V : Increase speed in CCW direction
« Input voltage 0.2V to 4.8V : Increase speed either in CW or CCW direction
The maximum rotation speed is set by a parameter.
Speed Speed
Speed Control CWIMax | ___ CWorCCW | ____ . __
) ) ) A g 4 Max \
(Rotation Direction / ' l
Speed)
ol | |
P ' Input ! Input
v N ' Voltage ' Voltage
Input CCW/Max N (V) 0 (V)
of! 0 I | !
Voltage 02 2426 48 0.2 48
< Speed Control>
The position control in proportion to
) Position
input voltage level from 0.2V to 4.8V. Max|
The maximum travel range is set by a
. parameter.
Position Control '
(Rotation Angle or :
Distance) ! Input
E Voltage
0 (V)
0.2 48
<Position Control>
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Chapter 6 Input/Output Functions
6.1.4. Analog Output
OP Amp usage is recommended
Signal Functions Description

Analog Output
(Monitoring)

Target position

Target position ( pulses)

Target position magnified by 8

Target position data magnified by 8

Current position

Current position ( pulses)

Current position magnified by 8

Current position data magnified by 8

Position error

Position error ( pulses)

Position error magnified by 8

Position error data magnified by 8

Current speed

Current speed(rpm)

Current speed magnified by 8

Current speed data magnified by 8

Current torque

Current torque (kgfcm)

Current torque magnified by 8

Current torque data magnified by 8

6.2.1/0 Signal according to Control Type

6.2.1. Pulse Input

INPUT 1 and INPUT 2 are used for Pulse Input. The rotation of motor is controlled through the command pulse

signal. The motor angle is proportional to a number of pulses and the motor speed is proportional to the pulse

frequency.
Method Symbol Function Pattern of Signal and Motion
Ccw CCwW
Pulse Command pulse D ———— e
Pulse/ ..........................
Direction N I to] et
Direction Rotation direction l(_)‘
t t € >!<> t
CwW direCtion $ ﬁccw
CW Pulse
command pulse I ............. I | [‘]
Cw/CCw t, ‘
CCW direction < M e | | | | ﬂ
CCW Pulse
command pulse t le—s

* Pulse frequency : Max. 500Kpps

* The width of pulse : Min. 0.8 usec (t1>=0.8 usec)

* Pulse rise / fall time of input signal should be set to no more than 0.1 usec

* The time between a direction pulse and command pulse : More than 5 usec (t2>=5 usec)
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Chapter 7 . .
Various Other Functions

7.1. Origin Search

There are two origin search methods as using stopper and origin sensor.

[Using Stopper]
The origin search method using stopper function eliminates the need for origin sensor.
The origin search is completed by detecting the set torque when pushing a stopper.

The torque, speed, acceleration and direction for the origin search can be set by parameters.

[Using Origin sensor]
The origin search with an external origin sensor.

The speed, acceleration and direction for origin search can be set by parameters.

7.2. Push Motion

CM2 can perform push motion within the set torque limit.
The diagram below shows the push motion towards P2 with S1 after passing P1 with S3.

The torque limit and time duration for push motion need to be defined by parameters K60 and K61.

Speed 4
S3-

When there’s no object
CM2 goes into
Push Motion Error.

Time duration set by K61

S1--
P2

0 1 —>
! Time
|

A

Torque '
| -
|
:
|
: Torque limit set
I by K60
| |
! ! Pushing |
) 1

0 : : . —>
] —p Time
|
|
|
|
|

[”:l Push Motion >
|
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Chapter 7 Various Other functions

7.3. Manual Jog and Feed

Manual jog makes the motor move incrementally by numbers of pulses set by parameter for an one-shot
signal input. This is useful for fine adjustments. Manual feed makes the motor move in a specified direction
continuously while the signal is ON. The motor stops when the signal is OFF. Speed and direction can be set by

parameters.

7.4. Torque Control

This feature allows an output torque control or feedback
control by connecting CM2 to an external torque sensor.
Various torque controls such as push control common in
pneumatic sliders and constant tension control are possible.

7.5. Arithmetic/Logical Operation Function

Arithmeticl/logical operations can be executed in Program Banks, using information such as defined data in the
memory, current position, speed, torque of motor and I/O status.

It is possible to operate the complex control, using arithmetic/logical operations for position, speed and torque
of motor, that is adaptable to a nonlinear application too.

Furthermore, the range of motion control can be expanded with using arithmetic/logical operations such as

comparison of defined values and conditional branching by logical operation.

7.6. PLC Function

CM2 has software PLC function, and the sequential logic can be defined by CML.
The processing of PLC function runs in the background along with the operation of motor and makes it possible
to execute various processes in conjunction with motor status, 1/0O status and etc.

PLC function implemented in CM2 supports complex motion without equipping external PLC as a host controller.
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Chapter 7 Various Other functions

7.7. Reversal of Coordinate

Reversing the direction of motor rotation can be realized by changing the parameter.

It is available with just setting a parameter instead of changing Normall Reversal of Coordinate
signs of all position data, in such case where the motor mounting Forward | CW CCW
side is restricted because of the difficulty related to installation ~ LReverse| CCW cw

space, or the application for a symmetrical machine is required.

K45=**0 K45=**2
ow cow
7.8. Circular / Linear Interpolation (optional)
Simple 3 CML commands support Circular / Linear Interpolation without a special controller.
Command Function
Circle mmm e \ R Set radius
i End Point |
R+, @+ SSLTBEIR N Set center point
Circle@ @ Execution

R—, @+

____________

iStart Point

|
|
___________ 4

Circle@
R+, @—

7.9. Protection/Safety Features

When an alarm is triggered, the motor automatically goes into a motor free status (servo OFF), preventing the

motor or equipment from being damaged. Following are the alarm and protection functions in CM2.

@ Protection Function

- Position error over flow alarm

+ Over voltage alarm

» Overload alarm

+ Temperature alarm

« Power module over current alarm
@ Safety Function

+ Push motion error

+ Limit sensor input

+ Emergency stop
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Chapter 8 ) .
Maintenance and Inspection

8.1. Maintenance

It is important to have regular maintenance for CM2 to ensure it is operating safely.
Following maintenance and checks are based on the assumption that the motor is operating under the condition

of average operating temperature of 30 degrees, load % of 80%, under operation time of 18 hours per day.

[Before Inspection]
- Leave CM2 for five minutes after powered OFF because circuit boards are charged with high voltage.
+ For resistance isolation measurement testing, please disconnect all external devices.

When resistance isolation testing is done with devices connected to CM2, damages could occur.

[Checkup items]

Type Cycles Inspection items

+ Are there dust, foreign objects around the motor and air vent?

Dai + Is there any abnormal vibration, noise or smell?

aily )

) ~ |Cycles - Is the cabling OK? No damage?

inspection ] o ) ) ]
+ Is there any loose connection or misalignment at each connecting point to other devices?
+ Is the main circuit voltage normal?

Periodical - Is there any loose point at tighten ( pressed ) points?

) ] Every year ] )

inspection - Are terminals intact, not damaged?

[CM2 Parts life time]
The life time of each part depends on the actual operating conditions and how it has been used. Defective parts

should be replaced or repaired immediately.

[A Do not disassemble CM2. ]

Part Part Name Average Life Remarks

Aluminum electrolytic condenser |5 years

Driver . . Parameter setting is counted as
EEPROM rewrite 100 thousand times ) g
one rewrite.

Motor |Bearings 4-6 years (20-30 thousand hours)
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8.2. Troubleshooting

Please confirm the below things before a inquiry.

8.2.1. Communications

Chapter 8 Maintenance and Check

Symptom

Check

How to solve

software window
or
it is not possib

There is no response
from CM2 in the

to operate it when

Is the cabling between devices
connected properly?

le

Please see sections 4.3, 4.4.

Make sure all the cabling is connected properly.

Confirm the state of the contact of the connector pins and the
state of the harnesses.

(Has not the disconnection occurred?)

Are the communication settings

Once set the Hyper Terminal setting, it can not be changed.

powered ON. set correctly when using Hyper|Read Sections 4.2 and create a new communication
Terminal? connection from the beginning.
Is a set value corresponding to|Please match the baud rate of the communication software to
the rewritten baud rate? the value of CM2.
Are there multiple HyperTerminal|lf there is other software using COM ports, it may cause
applications or other terminallinterference. Please close the applications.
applications running?
Did you wait for a few minutes? |It may take a few minutes to establish communication between
CM2 and PC for the first time.
8.2.2. Motor
Symptom Check How to solve
Noise and Are the machine and the motor resonating? |Adjust the speed of motor.
vibrations Damage to bearing? Check the noise and vibrations with no load applied to
the motor. If there is noise and vibrations, replacement
or repair is required.
Overheat Is operating temperature within specification? Do not use outside the specification.

Check the mounting part on the machine.

Make sure there are no loose or slippery places in the
machine.

C

heck load inertia.

Make sure that it is within the specification.

Damaged bearing?

Turn the power OFF and rotate the shaft. If there is a
noise, then replacement or repair is required.

Does not rotate|ls

the power ON?

Turn the power ON.

Cc

heck cable connection

Connect the cables properly.

Confirm whether the state of the contact of the
connector pins and the state of the harnesses.

(Has not the disconnection occurred?)

Is it within the load limit? Use it within the load limit.
Is the motor in a motor free state? Enable the motor.
Check alarms Get rid of a cause, and reset the alarm.
8.2.3. Motion
Symptom Check How to solve

Inaccurate origin

Is the origin search speed too high?

Decrease the Origin search speed at the point close to origin.

Inaccurate
in-positioning
(Pulse type)

Are the pulse style and widt
complying to specifications?

Is the signal line influenced b
noise?

h|Make sure the pulse style and width are in the specifications.
When positional accuracy is not improved because of the

y|noise, measures against the noise should be taken.
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Chapter 9

Characteristics

9.1. Basic Specifications

MODEL CM2-*-56B10A-*| CM2-*-60A10A-*| CM2-*-56B20A-* CM2-*-60A40A-*
. Single-phase or Three-
Input AC Supply [V] Slngle-phane or Thre?é%?ggs 1+05(())/~240 +10% phase 200~240 +10%
(Frequency : 2£5%) (Frequency :50/60Hz+5%)
Rated Current [Arms]
reference values are measured with 1.2 2.2 1.4 4.0
Single-phase 200V
Motor Output [W] 100 100 200 400
Rated Speed [min™] * 5,000 3,000 6,000 3,500
Max. Speed [min™] 8,000 5,000 8,000 5,000
Rated Torque [N- m](kgf - cm) *| 0.19 (1.95) 0.32(3.25) 0.32(3.25) 1.09 (11.1)
Max. Torque [N » m](kgf - cm) 0.57 (5.85) 0.95 (9.7) 1.15 (11.7) 3.82 (39)
Rotor Inertia (kg * m?) 0.091x10™ 0.09x10™ 0.18x10™ 0.34x10™
Allowable Load of Inertia Less than 10 times the Rotor Inertia
Allowable Radial Load [N](kgf
at the point 20mm off from the[su]rgacga) 588 (6) 784 (8) 588 (6) 196 (20)
Allowable Thrust Load [N](kgf) 29.4 (3) 39.2 (4) 29.4 (3) 68.6 (7)
Shaft End Play [mm] 0.1 0.2 0.1 0.2
Static Friction Torque
N - m](kgf- cm) 0.02 (0.2) 0.02 (0.2) 0.02 (0.2) 0.04 (0.4)
Applicable Encoder Incremental Magnetic Encoder
Resolution (ppr) From 200 to 50,000 set by parameter
Control Method Closed-Loop Vector Control
Insulation Class Class B | Class F | Class B | Class F

Insulation Resistance [MQ]

100 at DC500V

Insulation Strength

AC1500V - 60sec

Memory Capacity

Number of Program / Ladder Logic Banks : Each up to 30

Number of Commands : Up to 1000

Number of data : Position 200/ Speed 15/ Acceleration 8/ Timer 8/ Torque limit
8/ Variable 15

Indicator LED

Blue Lighting ...Servo ON

Red Lighting... Motor free by CML

Red Blinking...Alarm (once: position erorr overflow, twice: overvoltage, 3
times: overload, 4 times: temperature error, 5 times: push mode error, 6 times:
emergency stop)

Controls Input

I/10

Communication port

Digital Input: 6 (including pulse Input 2), Analog Input: 1

Host and Slave communication 2ports. Conforming to RS-232C.

Cooling Method

Natural cooling

Mass [kg]

1.2 | 1.1 | 1.7 | 2.0

Operating Temperature

0 ~ +40°C (non-freezing)

Storage Temperature

-20 ~ +60°C (non-freezing)

Operating/ Storage

En Humidity 90%RH or less (non-condensing)

viron Atmosphere In.-door use only .(no direct tsunlllght)

ment No corrosive or combustible gas, oil mist, and dust.
Altitude Less than 1,000m above sea level
Impact 10G (98m/s?) or less
Vibration 1G (9.8m/s?) or less

* values are measured with Aluminum Plate of 305 x 305 x t12 mm
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[Torque-Rotational speed characteristic]

Chapter 9 Characteristics

red line : AC200V, blue line : AC100V, green line : CONT. ZONE

CM2-*-56B10A—* (100W)
10
0.8
E 06
z N\
3 N\
E 04 \\
0.2
I~
0.0
0 2000 4000 6000 8000 10000
Speed (min™")
CM2-*-56B20A—* (200W)
20
16
E 12
Z
g
S 08 N
\\\
04 \\
00
0 2000 4000 6000 8000 10000
Speed (min™")
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* Input Voltage is AC200-240V



9.2. Electric Specifications

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

Chapter 9 Characteristics

range

ITEMS CONDITIONS MIN. | TYP. [ MAX. | UNIT
. 3 phase (R,S,T) = Single phase
Supply Voltage AC input voltage 20 - 264 \
(L1,L2) / 50,60Hz
Appliedvoltage .} | O || 24
Digital Input 1 Low-levelinputvoltage | | | 0 | -.]0o8 |V
igh- i INPUT1+ ~ INPUT1-, -
(INPUTL+<INPUTL-/  |igh-level input voltage | I W 24 | .
., |Pulseinput frequency _|INPUT2+ ~ INPUT2- coloofeeoo].200 | KHz
INPUTZE=INPUT2)™ linputpulsewidth 71 [ 0:8 | - s
Input pulse rise/fall time - - 0.1 us
Digital Input 2 Appliedvoltage .} | O _|.o]. 24
(INPUT3,4,5,6 / Low-level input voltage |INPUT3,4,5,6 ~INPUTCOM |0 | - | 08 | v
INPUT COM)*2 High-level input voltage 3 - 24
Input voltage ANALOG IN ~ GND 0 - 5 \%
Position control
Analog Input Speed control (one direction) 0.2 i 48 Vv
ANALOG IN Operating voltage Torque control . .
( ) Torque feedback control | | |l
Speed control (CW direction) | 26 | o). 48 | V..
Speed control (CCW direction) | 0.2 - 2.4 V
Dlgltal OUtpUt _A_QPJle_g_XQ[tﬂg?_ __________ OUTPUTl 2 3 4 __-:.__ ___: _____ _3_0_ _____ \_/ -_———
(OUTPUTL,2,3,4/ Continuous load current . |20 | mAL
OUTPUT COM)*3 OFF - Leak current OUTPUT COM - 0.1 1 nA
Analog Output Output voltage 1 - 4 vV
""""""""""""""" ANALOG OUT ~ GND
(ANALOG OUT) Output current - - 7 mA
+5V Output Output voltage 4.5 5 5.5 V
---------------------------- +5V ~ GND
(+5V) Output current - - 200 | mA
Baudrate | ] 9.6 | _:..|230.4| Kbps
Inputvoltage | | 25 | 25
Positive-going input
hresh Idg |g § AR
Communication Line P-E‘??--_P---.V-Q_-tf“-g_-‘% -------- RXDO,RXD1 ~GND |=m-mmmfemmmmm oo
Negative-going input
(RXDO / TXDO) 08 | 15 -
RXD1 / TXDL thresholdvoltage | Ll
( ) Inputresistance | ] 3.l o ... 7_].KQ.
Output voltage (MAX) ___ A3.2] - ]13.2
Output voltage swin ~
p g g TXDO,TXD1 ~ GND w5 | 454 i \Y

*1 The polarity of input voltage for INPUT1+ (INPUT2+) is plus(+) to INPUT1- (INPUT2-).

As each input (INPUT1-,INPUT2-) 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 INPUT3, 4, 5, 6 and INPUT COM.
Each input (INPUT3,4,5,6) is equipped with resistor 10KQ in series.
*3 Plus or minus polarity is acceptable for the applied voltage between OUTPUT1,2,3,4 and OUTPUT COM.
Each output (OUTPUT1,2,3,4) is equipped with resistor 1KQ in series.
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9.3. Dimensions
[CM2-%-56B10A-%]

[ Unit: mm]
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[CM2-%-56B20A-%]

[ Unit: mm ]
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[CM2-%-60A10A-%]
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Chapter 10 .
Peripherals

10.1. Cables

Naming scheme for CM2 cables are as bellow.

CM2-[RSJ2-2000W

Application Cable length Connector

RS Communication 0500 500mm S Single ended
DC Daisy Chain 1000 1000mm W Double ended
PW Power 2000 2000mm

IO 10

Model numbers for cables are as below. (Refer to Page 11 for # (5) ~ @))

# Cable Model Number Description
1000mm/2000mm
Power supply
CM2PW2-****g =
@ cable %le
2000mm
Host
®) | communication | CM2RS2-2000W Iﬂ H b))
cable
500mm/1000mm/2000mm
@ Daisy Chain CM2DC2- _
cable Eﬁj 1 [T
1000mm/2000mm
I/O cable CM2I02-****S m
/, —
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Details of cables

® Power supply cable

TTT

33.19

12.7

Connector 1-179552-4 (AMP)

No. [SIGNAL| COLOR
1 R/L1 Red
2 S White
3 T/IL2 Black
4 E Green

Cha

pter 10 Peripherals

Cable spec. (SUMITOMO EIWC)

WIRE H VCT 4C
SIZE (AWG) 18
Insulation DIA. ¢ Max 2.8
o
©
I /L
l //
17
33.6 1000mm/2000mm 30

® Host communication cable

Connector XARR-03VF (JST)

1 3
== /|
E EH }
! 6.6 21.6 2000

Cable spec. (TAIYO EWC)

WIRE

2464-1061/IA 3C

SIZE (AWG)

26

1

32.5

XO
[XX)

No. | SIGNAL h COLOR
1 RXDO Orange
2 | TXDO Gray B_'?C"O?r?tt
3 | GND White P
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Connector D-Sub Female (MH connectors)

No. | SIGNAL COLOR
2 RXD Gray
3 TXD Orange %I?Cko?nott
5 | GND White P




Chapter 10 Peripherals

@ Daisy Chain cable
Cable spec. (TAIYO EWC)

WIRE 2464-1061/TA 3C
SIZE (AWG) 26
Connector : Connector
XAP—-03V-1WST | XARR—03VFWST)
To host side CM2 = E@ 1 Dgg o E To slave side CM2
! 6.9 Ig.5l 500mm1000mm./2000mm 21.6 | L _H_
I/O cable
Cable spec. (TAIYO EWC)
WIRE 2464-1061/TA 10P
SIZE (AWG) 26
2 1 Insulation DIA. ¢ 1.0
\/ o
% %
©
0| /L
3 /L —
20/ Mo
10.4 21.5 1000mm/2000mm 30 |
Connector XADR-20V (JST)
No. SIGNAL COLOR No. SIGNAL COLOR
1 +5V Orange 11 OUTPUT1 Orange
2 INPUT1+ Gray 12 OUTPUT?2 Gray
3 | INPUTL- White B_'iCko?r‘])tt 13 | OUTPUT3 White Rfd gi(:t
4 INPUT2+ Yellow P 14 | OUTPUT4 Yellow P
5 INPUT2- Pink 15 |OUTPUT COM Pink
6 INPUT3 |1 Orange 16 | ANALOG IN |1 Orange
7 INPUT4 Gray 17 | ANALOG OUT Gray
8 INPUTS White ?'Z‘E‘C';;‘:; 18 N.C. White Rze‘jo‘?r?tts
9 INPUT6 Yellow | <P 19 GND Yellow | <P
10 | INPUT COM Pink 20 GND Pink
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Revision History

* User's Guide No. is described in the cover of this manual.

Revised Date User's Guide No. Page Revised Item
May, 2007 [ MDUG-CM2/07515J-01 New Draft
Feb., 2008 | MDUG-CM2/08215J-01 |CH 1- 2 Shaft end is added to Model #.
CH 3-14 Figure of [ 9 Pin ]is changed.
CH 3-16 Figure of [OUTPUT 1, 2, 3, 4 ]is changed.
CH 3-18 Connection Example is changed.
CH 4-20 Figure of No.4 is changed.
CH 7-32 "7.7. Reversal of Coordinate" is changed.
CH 8-33 Average Life of Motor in chart of [CM2 Parts life time]
is changed.
CH 9-35 Model # "-*" is added.
Single-phase or Three-phase in chart of "Input AC
Supply [V] of 60A40A" is added.
CH 9-36 Model # * in_chart of [Torque-Rotational speed
characteristic] is added.
CH 9-38~41 | Shaft end is added.
CH 10-43, 44 | Details of option cables are added.
Jan., 2009 | MDUG-CM2/09101J-01 | IN - 004 Length of each bundled cables is changed.
CH 9-35 Rated Current (reference value) is changed.
CH 9-36 " * Input Voltage is AC200-240V " is added.
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