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High-Torque 2-Phase Stepping Motor Unit
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OPERATING MANUAL

Thank you for purchasing an Oriental Motor product.
This operating manual describes product handling
procedures and safety precautions.

®Please read it thoroughly to ensure safe operation.
® Always keep the manual where it is readily available.
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Notes to the user

@ This product must be handled by qualified personnel with expert knowledge of electrical and mechanical
engineering. Before using the product, read “Safety precautions” carefully to ensure correct use.

® The product is designed and manufactured for use as an internal component for general industrial
equipment. Do not use the product for any other purpose. For the driver, use a DC power source with
reinforced insulation provided on the primary and secondary sides. Oriental Motor shall not be liable
whatsoever for any damage arising from a failure to observe this warning.

@ Should you require the inspection or repair of internal parts, contact the Oriental Motor office where you
purchased the product.

@ Oriental Motor shall not be liable whatsoever for any patent-related problem arising out of the use of any
information, circuitry or equipment mentioned in this document.

@ The technical specifications are subject to change without prior notice for the purpose of enhancing the
performance of the product.

® The utmost care has been taken to ensure that all information contained in the operating manual is cor-
rect. However, please contact your nearest Oriental Motor office should you find any unclear descrip-
tions, errors or omissions.

@ This document is protected under applicable copyright laws. No part of this document may be repro-
duced, stored, changed, duplicated or transmitted digitally (via printing, copying, microfilming or any
other method) without prior written consent from Oriental Motor Co., Ltd.

® VEXTA is a trademark of Oriental Motor Co., Ltd., registered in Japan and other countries.

@ Other products and companies referred to in this manual are the trademarks or registered trademarks of
the respective companies. All references to other manufacturer’s products made in this manual are
intended strictly for reference purposes and do not constitute a requirement or recommendation regard-
ing the use thereof. Oriental Motor Co., Ltd. shall in no way be liable for the performance or compatibili-
ty of other manufacturers’ products.

© Copyright ORIENTAL MOTOR CO., LTD. 2002



Before using this product

This section covers an overview of the €CSK Series and explains how to comply with the EC Directives, as
well as items included in the package.

Introduction

The CSK Series high-torque 2-phase stepping motor is a unit product consisting of a driver of the open-chas-
sis type, photocoupler 1/0 specification and a 2-phase stepping motor designed for high-torque operation.
The C€SK Series includes three types. The standard type has a base motor step angle of 1.8°, while the high-
resolution type has a base step angle of 0.9°. A geared type is also available.

Main features

@ Compact driver
The €CSK Series adopts a compact driver using DC power-supply input, making it ideal for use as an inter-
nal component in general industrial equipment.

@ Two step-angle settings
Either full step or half step can be selected as the step-angle setting for the motor. See page 30.

Type Full step Half step
Standard type R R
Geared type* 1.8°/step 0.9%/step
High-resolution type 0.9°/step 0.45°/step

* The step angle of the geared type varies, depending on the gear ratio.

@ Adjustable motor-driving currents
The operating current and standstill current of the motor can be adjusted individually. See page 32, 34.

@ High-torque geared motor
The geared type adopts a directly coupled gearhead designed to withstand high torque.
Eight gear ratios are available: 3.6:1,7.2:1,9:1, 10:1,18:1,36:1, 50:1 and 100: 1.

l System configuration
Operating the €CSK Series requires a controller equipped with a pulse-output function.

Controller

Driver

Digital I/0 signal
G

DC power-supply input

As for the voltage supply to the driver, use an EMC-compliant DC power source with reinforced insulation on
both the primary and secondary sides.



Compliance with the EC Directives

If compliance with the European Low-Voltage Directive and EMC Directive is required, the user is advised to
take full responsibility for the following measures:

The installation conditions that must be satisfied to meet the above directives are as follows:

1. Install the motor and driver inside an enclosure.

2. Use an EMC-compliant DC power source with reinforced insulation on both the primary and secondary
sides.

3. Provide protective grounding for the DC power source.

4. Use braided-screen cable for I/O cables.

5. Use a mains filter.

B Low-Voltage Directive (73/23/EEC)

The C€SK Series motors and drivers are not subject to the Low-Voltage Directive, since their input power-

source voltage is 36 VDC or below. However, the product must satisfy the following conditions with regard

to installation and connection:

® Use the product in a protected environment within an enclosure.

® As for the driver’s and digital I/0 signal’s power source, use a DC power source with reinforced insulation
on both the primary and secondary sides.

ltem Motor Driver
Degree of protection IP20 IPOO

Installation conditions Built-in compornent
(overvoltage category I, pollution degree 2, class Il equipment)

B EMC Directive (89/336/EEC, 92/31/EEC)

The CSK Series motors and drivers have been measured for EMC compliance in accordance with “Installing
and wiring for EMC measurement” on page 21.

The user is responsible for ensure compliance with the EMC Directive, based on the installation and wiring
reflecting “Installing and Wiring in Compliance with the EMC Directive” on page 20.



Checking the product

Open the package and confirm that all of the following items are available.
Should you find any item missing or damaged, contact the Oriental Motor office where you purchased the
product.

Check the model number of the unit against the model number on the package label.

Check the model number of the motor and driver against the model number shown on the respective name-
plates.

For the motor-driver combinations of the respective models, see “List of combinations” on page 48.

Standard type

@ CSK24, CSK26 types

eMotor 1 unit e Connector housings/contacts
Connector Housing Contact
e|/O and 1 piece

power supply ~ 1-171822-2
12 poles (AMP) 20 pieces
170204-2 (AMP)

o Motor 1 piece

) ) 171822-6
e®Driver 1 unit 6 poles (AMP)

e Qperating manual 1 copy

@ CSK29 types

®Motor 1 unit e Connector housings/contacts
Connector Housing Contact
*l/O 1 piece 9 pieces
1-171822-9
9 poles (AMP) 170204-2 (AMP)
o Motor 1 piece
VHR-6N
eDriver 1 unit 6 poles (JST) 8 pieces
ePower supply 1 piece (BJ\Q;')ZW'MJ
VHR-2N
2 poles (JST)

e Operating manual 1 copy




Geared type

@ CSK24SG, CSK26SG types

®Driver 1 unit

eMotor 1 unit e Connector housings/contacts
Connector Housing Contact
e|/O and 1 piece
power supply ~ 1-171822-2
12 poles (AMP) 20 pieces
o Motor 1 piece 170204-2 (AMP)
171822-6

6 poles (AMP)

e Operating manual

e Motor mounting screws 4 pieces
CSK24SG type: (M3 Cross-recessed screw)
CSK26SG type: (M4 Hexagonal socket screw)

1 copy

| High-resolution type |

@ CSK24M, CSK26M types

eMotor 1 unit e Connector housings/contacts
Connector Housing Contact
®|/O and 1 piece
power supply ~ 1-171822-2
12 poles (AMP) 20 pieces

o Motor

®Driver 1 unit

. 170204-2 (AMP)
1 piece

171822-6

6 poles (AMP)

®Operating manual

1 copy

® When removing the driver from the conductive protection
bag, make sure your hands are not charged with static
electricity. This is to prevent damage to the driver due to
static electricity.




Bl How to read the model number

CSK266-A
®®@ 6

2 P
® ®

Explanation

Name of the series

Number of phases: 2

4: 42 mm (1.65 inch) square 6:56.4 mm (2.22 inch) square 9: 85 mm (3.35 inch) square
Motor length

A: Single shaft B: Double shaft

Photocoupler input

Geared type

ClESEEIEE @‘

D @206 ® O

Explanation

Name of the series

Number of phases: 2

4: 42 mm (1.65 inch) square  6: 60 mm (2.36 inch) square
Motor length

A: Single shaft B: Double shaft

Photocoupler input

SH geared type

Gear ratio

@ Q@0 ®|@®C)|F

| High-resolution type |

Explanation

Name of the series

Number of phases: 2

4: 42 mm (1.65 inch) square  6: 56.4 mm (2.22 inch) square
Motor length

High-resolution type

A: Single shaft B: Double shaft

Photocoupler input

SICICISISICHISIFS




Bl Names and functions of driver parts
This section covers the names and functions of the driver’s respective parts.

See the referenc

e page indicated for details on each part.

®CSD2109-P, CSD2112-P, CSD2120-P

Mounting holes

o 1/0 power-supply connector (CN1 SIGNAL) = 24
Connected to 1/0 signals and a 24 VDC or 36 VDC power supply.

@ Motor connector (CN2 MOTOR) = 24
Connected to motor leads.

0 Power-supply input indicator LED (POWER)

Remains lit while current is supplied (green).

© Function-setting switches
These switches are used to set driver functions.
® Automatic current-cutback function switch (ACD) = 30

This switch enables or disables the automatic current-cutback function.
The switch is factory-set to [ON: enable automatic current-cutback].
® Step-angle switch (F/H) = 30
This switch sets the motor’s step angle (full step/half step).
The switch is factory-set to [ON (F): full step].
® Pulse-input mode switch (1P/2P) = 31
Set to 2-pulse input mode or 1-pulse input mode according to the
pulse output mode of the positioning controller.
The switch is factory-set to [OFF (2P): 2-pulse input mode].
® Power-supply voltage switch (24/36 V) = 31
Set to 24 V or 36 V, according to the driver’'s power-supply voltage.
The switch is factory-set to [ON (24 V)].

@ Potentiometer for adjusting the motor operating current (RUN VR) =» 33
This potentiometer sets the operating current of the motor.

If there is sufficient torque, the current setting can be reduced to suppress
increases in motor/driver temperatures.
The potentiometer is factory-set to [the rated current].

G Potentiometer for adjusting the motor standstill current (STOP VR) = 33
This potentiometer sets the current when the motor is at a standstill (in the
current-cutback state).

The potentiometer is factory-set to [40 percent of the rated current].

a Positive check terminal for motor operating current (C.C. +) =p 35
This terminal is used to check the motor operating current.

Q Negative check terminal for motor operating current (C.C. -) = 35
This terminal is used to check the motor operating current.



@ CSD2140P, CSD2145P

Mounting holes

Mounting holes

@ Power-supply connector (CN1 POWER) = 25

Connected to a 24 VDC power supply.
Motor connector (CN2 MOTOR) = 25
Connected to motor leads.

© 1/0 connector (CN3) = 25
Connected to 1/0 signals.

@ Function-setting switches

These switches are used to set driver functions.
® Automatic current-cutback function switch (C.C/A.C.D) = 30
This switch enables or disables the automatic current-cutback function.
The switch is factory-set to [A.C.D: enable automatic current-cutback].
® Step-angle switch (FULL/HALF) = 30
This switch sets the motor’s step angle (full step/half step).
The switch is factory-set to [FULL: full step].

e Potentiometer for adjusting the motor operating current (RUN VR) =» 34
This potentiometer sets the operating current of the motor.

If there is sufficient torque, the current setting can be reduced to suppress
increases in motor/driver temperatures.
The volume is factory-set to [the rated current].

6 Potentiometer for adjusting the motor standstill current (STOP VR) = 35
This potentiometer sets the current when the motor is at a standstill (in the
current-cutback state).

The volume is factory-set to [40 percent of the rated current].



Safety precautions

This product is designed for incorporation into industrial equipment. Touching the product during operation
may result in bodily injury or property damage, since the output shaft is rotating and the surface remains very

hot.

To prevent bodily injury or damage to the product, be sure the product is handled and operated only by qual-
ified personnel familiar with operations involving electronic equipment.

The precautions provided in this section are intended to ensure safe and correct use of the product, there-
by preventing damage or injury to the user or other personnel. Fully understand the meaning of each item

before using the product.

A Warning

Handling the product without observing
the instructions that accompany a
“Warning” symbol may result in death
or serious bodily injury.

& Caution

Handling the product without observing
the instructions that accompany a
“Caution” symbol may result in bodily
injury or property damage.

These notes appear throughout the
manual and describe items that must
be observed by the user in certain situ-
ations to ensure correct use of the
product.
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| /\ Warning
| General

®Do not use the product in an atmosphere contain-
ing explosive, flammable or corrosive gases, in a
place exposed to water, or near flammable objects.
Doing so may result in fire or injury.

® Assign qualified personnel the task of installing,
wiring, operating/controlling, inspecting and trou-
bleshooting the product. Failure to do so may result
in fire or injury.

® Provide a measure to retain the position of the mov-
able part of the equipment when the product is used
in a vertical application. The motor loses its hold-
ing capability when the power is cut off. Without
an appropriate measure the movable part will
descend, resulting in injury or equipment damage.

| Installation

® [nstall the motor and driver in an enclosure so that
the operator cannot touch them. Direct contact
may result in injury.

| Connection

® Always use the driver with a power source of the
rated voltage. Failure to do so may result in fire or
electric shock.

®For the driver, use a DC power source with rein-
forced insulation provided on the primary and sec-
ondary sides. Failure to do so may result in elec-
tric shock.

® The digital 1/0 part does not have reinforced insu-
lation. For the digital 1/0, use a DC power source
with reinforced insulation provided on the primary
and secondary sides. Failure to do so may result
in electric shock.

® Connect the product correctly and securely accord-
ing to the wiring diagram. Failure to do so may
result in fire.




| Operation

® Turn off the power to the driver in case of a power
failure. Failure to do so may resultin injury or equip-
ment damage when the motor starts suddenly upon
power recovery.

®Do not turn the C.OFF (current-off) input to ON
while the motor is operating. If the input is turned
ON, the motor will stop and lose its holding capa-
bility, causing possible injury or equipment dam-
age.

| Repair, disassembly and modification

®Do not repair, disassemble or modify the driver.
Doing so may result in fire or injury.

| /\ Caution
| General

® Do not use the motor and driver beyond their spec-
ifications. Doing so may result in injury or equip-
ment damage.

® Do not touch the motor or driver’s heat sink while
the driver is conducting current. Doing so may
result in burns.

| Transportation

® Do not hold the motor by the output shaft or cable.
Doing so may result in injury.

| Installation

® Do not place flammable objects near the motor or
driver. Doing so may result in fire or burns.

® Do not place objects near the motor or driver that
may prevent proper ventilation. Doing so may result
in equipment damage.

®Provide a cover for the rotating part of the motor
(output shaft). Failure to do so may result in injury.

| Operation

®Use a motor and driver in the specified combina-
tion. Failure to do so may result in fire or equip-
ment damage.

®Before operating, confirm that the emergency-stop
function is working properly. Failure to do so may
result in injury.

®Turn on the power to the driver after making sure
all control inputs of the driver are turned OFF.
Failure to do so may cause the motor to start acci-
dentally, resulting in injury or equipment damage.

®|f the motor’s output shaft must be moved directly
by hand (for manual alignment, etc.), do so after
confirming that the driver’s C.OFF (current-off) input
is ON. Failure to do so may result in injury.

® Do not touch the rotating part of the motor (output
shaft) during operation. Doing so may result in
injury.

® Should you find any abnormality, immediately turn
off the power to the driver. Failure to do so may
result in fire or injury.

| Disposal

®\When disposing of the motor and driver, treat them
as ordinary industrial waste. Engage a certified
waste-disposal service to carry out the disposal.

11



Precautions for use

This section covers the limitations and points to note regarding use of the CSK Series.
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Overhung load

Always operate the motor within the allowable over-
hung load.

Continuing to operate the motor under an overhung
load exceeding the allowable value may damage
the motor bearing or output shaft.

Motor case temperature

When operating the motor, keep the motor’s case
temperature to 100°C (212°F) or below.

If that temperature exceeds 100°C (212°F) due to
operating conditions (ambient temperature, oper-
ating speed, duty, etc.), the motor coil may be
burned or the life of the bearing shortened.

Driver’s heat-sink temperature

When operating the motor, keep the driver’s heat-
sink temperature to 80°C (176°F) or below.

If the temperature exceeds 80°C (176°F), the dri-
ver may be damaged.

Provide a measure to retain the position
of the equipment’s movable part when
this unit is used in an vertical application
The motor loses its holding-brake force when the
power is cut off. Therefore, provide a measure to
retain the position of the equipment’s movable part
when this unit is used in an vertical application
such as a lifter.

Maximum static torque at excitation

The maximum static torque at excitation repre-
sents the torque when the motor is excited at the
rated current. If the motor is combined with a ded-
icated driver, the automatic current-cutback func-
tion reduces the maximum static torque at excita-
tion to around 40 percent. (The specific value
varies, depending on the motor standstill current
that is set.) Once started, the motor can be accel-
erated or operated at the maximum static torque at
excitation. However, the holding torque drops to
around 40 percent while the motor is at a standstill.
Therefore, when selecting a motor consider the
reduced holding torque at motor standstill of around
40 percent of the maximum static torque at excita-
tion.

@ Driver connectors

Always use the supplied connectors for connect-
ing the power supply, /0 signals and motor to the
driver. When crimp-fitting the leads to the con-
tact, secure a strong connection using a crimping
tool as specified by the connector manufacturer.
Oriental Motor does not supply crimping tools.

@ Measure insulation resistance or conduct

a dielectric-strength test on your product
alone

Measuring insulation resistance or conducting
dielectric-strength test with the motor and driver
connected may damage your product.



Geared type

@ Allowable torque
Operate the motor by making sure the sum of the
acceleration/deceleration torque at the starting/
stopping of the motor and the load (friction) torque
doesn’t exceed the allowable torque.
Operating the motor in excess of the allowable
torque may result in a damaged gear.

@ Allowable speed range
Operate the motor at speeds within the allowable
range.
Operating the motor at a speed outside the allow-
able range may result in a shorter gear life.

@ Backlash

The gear output shaft is subject to backlash of 1°
to 2°. Backlash refers to the looseness at the gear
output shaft, as generated when the input side of
the gear is fixed.

To reduce the effect of backlash, perform posi-
tioning operations from one direction only-either
from the CW direction or the CCW direction.

@ Rotating direction of the gear output shaft
The relationship between the rotating direction of
the motor shaft and that of the gear output shaft
changes as follows, depending on the gear ratio.

Rotating direction Gear ratio

Same as the rotating

direction of motor shaft 3.6:1,7.2:1,9:1,10:1,50:1, 100:1

Opposite the rotating

direction of motor shaft 18- 1:36:1

13



Installation

This section covers the motor and driver’s installation location and method, as well as the method of installing

a load.

/\ Warning |

@ [nstall the motor and driver in an enclosure so that
the operator cannot touch them. Direct contact
may result in injury.

Location for installation

The motor and driver are designed for use in an envi-
ronment of pollution degree 2.

Install it in a well-ventilated place satisfying the fol-
lowing conditions, where the product can be easily
accessed for the purpose of inspection.

@ Inside an enclosure installed indoors (with ventila-
tion hole provided)
® Ambient temperature: Motor -10°C to +50°C
(+14°F to +122°F)
[non-freezing]
Driver 0°C to +40°C
(+32°F to +104°F)
[non-freezing]
® Ambient humidity: 85% or less
(no dew condensation)
® A place free of explosive gasses, or toxic gases
(sulfide gas, etc.) or liquids
® A place not exposed to direct sunlight
® A place not exposed to significant amounts of dust
or iron powder
® A place not exposed to water (rain, water droplets),
oil (oil droplets) or other liquids
® A place not exposed to air having a high salt con-
tent
® A place not subject to continuous vibration or exces-
sive shock
® A place not subject to significant electromagnetic
noise caused by welding machines, power equip-
ment, etc.
@ A non-vacuum place without radioactive substances
or magnetic fields
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Installing the motor

M Installation method

Install the motor on an appropriate metal plate with-
in the enclosure.

1. Insert the pilot located on the motor’s installation
surface into the metal plate’s countersunk hole or
through-hole.

2. Securely tighten the four screws so as to leave no
gaps between the motor’s installation surface and
the metal plate.

| Standard type, High-resolution type |

@ PK24 type
PK24M type
Pilot holder

Mounting plate

Hexagonal socket ﬁk

Spring washer

@ PK26, PK29 type
PK26M type

Pilot holder 3
Mounting plate

Flat washer
Spring washer
Hexagonal socket screw



Geared type

@ PK24SG type

Pilot holder

4-M3 P0.5

Cross-recessed
screw (supplied)

Mounting plate

Spring washer

@ PK26SG type

Pilot holder

NOTE
‘ @ Do not loosen the gearhead-attaching
Hexagonal socket Q&g Mounting plate screws (four pieces).
screw (supplied)
Spring washer
Type Nominal size | Tightening torque Effective depth
PK24 type M3 1 N-m (142 oz-in) | 4.5 mm (0.18 inch)
Standard type PK26 type M4 2 N-m (280 oz-in) -
PK29 type M5 3 N-m (420 oz-in) -
PK24SG type M3 1 N-m (142 oz-in) | 7 mm (0.28 inch)
Geared type - :
PK26SG type M4 2 N-m (280 oz-in) | 8 mm (0.31 inch)
High-resolution _PK24M type M3 1 N-m (142 oz-in) | 4.5 mm (0.18 inch)
type PK26M type M4 2 N-m (280 0z-in) -

15



Installing a load

When installing a load to the motor, align the centerlines of

the motor’s output shaft and load shaft.

An optional flexible coupling (sold separately) may be used.

@ Direct connection via a coupling
The centerline of the motor’s output shaft and that of
the load shaft must form a single line.

pamis

@ Belt connection

The motor’s output shaft and load shaft must be par-
allel with each other, with the shafts forming right
angles with the line connecting the centers of two
pulleys.

@ Gear connection
The motor’s output shaft and gear shaft must be par-
allel with each other, with the gear teeth engaging cor-

rectly.

16

@ When connecting the motor’s output shaft with a
load, pay attention to the center alignment, belt
tension, parallelism of the pulleys, etc. Securely
tighten the coupling and pulley-tightening screws.

@ Use caution so as not to damage the output shaft
or bearing when installing a coupling or pulleys to
the motor’s output shaft.

® Do not modify or machine the motor’s output
shaft. Doing so may damage the bearing, result-
ing in a failed motor.




Overhung load and thrust load

The overhung load applied to the motor’s output shaft must not exceed
the allowable values shown in the table below.

The thrust load of the standard type and high-resolution type must not
exceed the mass of the motor being used.

H Allowable overhung loads

T Distance from tip of output shaft mm (inch)
e
e 0 (0) 5(0.2) | 10(0.39) | 15(0.59) | 20 (0.79)
20N 25N 34N 52N
PK24 type (4.5 1b.) (5.61b.) (761b) | (11.71b) -
54N 67N 89N 130N
Standard type | PK26 type (1211b) | (151b) (20 Ib.) (29'b.) -
260 N 290 N 340N 390N 480N
PK29 type (58 Ib.) (65 Ib.) (76 Ib.) 871b) | (1081b)
10N 15N 20N 30N
PK245G type (221b) | (33b) | (45b) | (671b) -
PK26SG type 30N 40N 50N 60N 70N
Geared type Gear ratio: 3610 10 | (6.7 1b) (9 1b.) (11.21b.) (13.51b.) | (15.71b.)
PK26SG type 80N 100N 120N 140N 160N
Gear ratio: 18t 100 | (1816.) (22 1b.) (27 1b.) (31 1b.) (36 Ib.)
20N 25N 34N 52N
PK24M type -
High-resolution yp (451b)) (561b)) (761b) | (11.71b)
type 54N 67N 89N 130N
PK26M type (121 Ib.) (15 Ib.) (20 Ib.) (29 Ib.) -

o If the overhung load or thrust load has exceed
the allowable values, the motor bearing or output
shaft may undergo fatigue failure due to repeated
applications of load.

17



Installing the driver

When installing the driver in an enclosure, be sure
to follow the diagram illustrated below.

Provide a minimum clearance of 25 mm (1 inch) in
the horizontal direction or 50 mm (2 inch) in the ver-
tical direction between the driver and enclosure or
other equipment within the enclosure.

When installing two or more drivers side by side, pro-
vide a minimum clearance of 20 mm (0.79 inch)
between drivers.

| CSD2109-P, CSD2112-P, CSD2120-P |

Mount the printed circuit board or heat sink to the
mounting plate.
(Screws and spacers are not supplied.)

Mounting the heat sink
Mount the heat sink to the mounting plate using M3
SCrews.

M3
Effective depth 5 mm (0.2 inch)
Mounting plate

Spring washer
M3 screw
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Mounting the printed circuit board

Mount the printed circuit board to the mounting plate
using M3 screws.

Insert a spacer [5 mm (0.2 inch) or thicker] between
the printed circuit board and the mounting plate.

@ Installation in the horizontal direction

Mounting plate

Spacer
(insulation material )

9,

exagonal nut
\;\r /@
& ’ g

Mounting plate

Install the driver so .
that the connector S
is positioned on the

bottom side.

(insulation material)
M3 screw



CSD2140P, CSD2145P |

Mount the driver to the mounting plate using M3
SCrews.

@ Installation in the horizontal direction

?\ M3 screw

Mounting plate

¥

@ Installation in the vertical direction

Hexagonal nut

/,/@

’ Hexagonal nut

?& Mounting plate

M3 screw

@ Do not install equipments generating significant
heat or noise in the vicinity of the driver.

@ Adjust the ventilation condition if the ambient
temperature of the driver exceeds 40°C (104°F).
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Installing and wiring in compliance with the EMC Directive

Effective measures must be taken with regard to EMI (electromagnetic interference) caused by the CSK Series
motor and/or driver in the control-system equipment operating nearby and EMS (electromagnetic suscepti-
bility) of the CSK Series motor and/or driver. Failure to do so may result in serious impairment of the
machine’s functionality.

Oriental Motor conducts EMC measurement of its CSK Series motors and drivers in accordance with “Installing
and wiring for EMC measurement” on page 21.

The user is responsible for ensuring the machine’s compliance with the EMC Directive, based on the instal-
lation and wiring explained below.

Applicable standards

EMI
Emission Test EN50081-2
Radiated Emission Test EN55011
EMS
Immunity Tests EN61000-6-2
Radiation Field Immunity Test IEC61000-4-3
Fast Transient/Burst Immunity Test IEC61000-4-4
Conductive Noise Immunity Test IEC61000-4-6

Hl Power source

The C€SK Series products are specifically designed for DC power-source input.
Use a DC power source compliant with the EMC Directive.

B Mains filter

Connect a mains filter on the input side of the transformer so as to prevent the noise generated in the driver
from being transmitted externally via the power-supply line.

Oriental Motor recommends the following mains filters based on the results of internal testing:

Manufacturer Model
CORCOM 10ESK1
TDK ZAG2210-11S

®|nstall the mains filter as close to the AC input terminal of the DC power-source as possible. Also, secure
the input/output cables using cable clamps or the like so that the cables won't lift from the surface of the
enclosure panel.

® Connect the ground terminal of the mains filter to the ground point over the shortest distance using a cable
of the largest possible size.

® Do not wire the AC input cable (AWG18: 0.75 mm?) and the output cable of the mains filter (AWG18: 0.75
mm2) in parallel. If these two cables are wired in parallel, noise inside the enclosure will be connected to
the power-supply cable via stray capacitance, reducing the effect of the mains filter.
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B Grounding method

When grounding the driver and mains filter, use a cable of the largest possible size and connect to the ground
point over the shortest distance so that no potential difference will be generated at the grounded position.
The ground point must be a large, thick and uniform conductive surface.

Install the motor onto a grounded metal surface.

B Wiring of digital 1/0 cables

Use braided-screen cable between AWG24 (0.2 mm?2) and AWG22 (0.3 mm?) for the driver’s digital 1/0
cables. Wire the digital I/O cables over the shortest possible distance.

When grounding a braided-screen cable, use a metal cable clamp that contacts the braided-screen cable
over the entire perimeter. Install the cable clamp at the tip of the braided-screen cable and connect it to an
appropriate ground point.

B Other wiring

®\When grounding the driver, connect the ground cable directly to the ground point so that a difference will
not be generated between the driver’s ground potential and the ground potential of the control-system
equipment operating nearby.

®When a relay or electromagnetic switch is used in the same circuit, use a mains filter or CR circuit to absorb
any possible surge.

®Keep the cable lengths as short as possible. Do not wind or bundle extra lengths.

® Separate the power cables such as motor cable and power-supply cable from the signal cables, and wire
them apart by around 100 to 200 mm (3.93 to 7.87 inch). If a power cable must cross over a signal cable,
wire them at right angles. Keep an appropriate distance between the AC input cable and output cable of
the mains filter.

M Installing and wiring for EMC measurement

The installation/wiring conditions of the motor, driver and DC power source for the EMC measurement of
CSK Series products are shown below:

Motor

[
:I Driver Controller
[

FG Motor cable Braided-screen A

cable ﬂ

FG

S>>

DC
Mains filter power supplyer
AC/DC

S

s>
P e

o
m
o
m
& i

A : Cable clamp

Motor cable length: 300 mm (12 inch) (standard length of the motor)

Digital 1/0 cable length: 2000 mm (6.6 feet) (between the driver and controller) 21



Connection

This section covers the methods of connecting the driver, motor, power and controller, as well as the ground-

ing method, connection examples and 1/0O interface.

Connection examples
[[CSD2109-P, CSD2112-P, CSD2120-P |

The driver’s power-supply voltage can be selected
from 24 VDC or 36 VDC.

Be sure to check the setting of the power-supply volt-
age switch. =» See page 31.

Motor leads Green

Blue
Controller Controller
PNP type PNP type
+5V
+5V

}“

24 VDC or 36 VDC

CSD2109-P
CSD2112-P
CSD2120-P

GND

B Crimp-fitting the contact

When crimp-fitting the contact, secure a strong con-
nection using a crimping tool as specified by the con-
tact manufacturer.

@ To operate the CSD2120-P at a motor speed of
600 r/min or greater using the 36 VDC power
supply, connect to the power line an electrolytic

Crimping tool capac!tor* having a minimum rating of 50 V and
Connector | Contact | Manufacturer | 02" v oo capacity of 10,000 pF or greater.
CN1 170204-2 AMP 189509-1
CN2 170204-2 AMP 189509-1

22



CSD2140P, CSD2145P
The driver’s power-supply voltage is 24 VDC.

CSD2140P
CSD2145P

24 VDC z%zx
GND

Motor leads Red
Blue
Green
Black
Yellow
White

Controller Controller
PNP type PNP type

+5Vv

+5V
o

No connection

H Crimp-fitting the contact NOTE
When crimp-fitting the contact, secure a strong con- e To perform an abrupt deceleration or drive an
nection using a crimping tool as specified by the con- inertial load 10 times greater than the rotor’s
tact manufacturer. inertia, connect to the power line an electrolytic
Crimping tool capacitor* having a minimum rating of 50 V and

Connector Contact Manufacturer | 4ol ber capacity of 12,000 pF or greater.

CN1 BVH-21T-P1.1 JST YC-160R

CN2 BVH-21T-P1.1 JST YC-160R

CN3 170204-2 AMP 189509-1
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CSD2109-P, CSD2112-P, CSD2120-P

Connecting the power supply,
1/0 signals

Insert the 1/0O power-supply connector into the dri-
ver’s |/0O and power-supply connector (CN1).

Use a cable of AWG 20 (0.5 mm?) for the power-sup-
ply line.

H Power-supply voltage

The driver’s input power-supply voltage is 24 VDC
+10% or 36 VDC +10% (containing 10% or less rip-

ple).
Use a power supply that can deliver a stable current
capacity of 2.8 A or greater.

Hl Connector pin assignments
CN1 SIGNAL

Pin No.[Signal name

Explanation

1 |+CW/PLS |In 2-pulse input mode: CW-pulse input
2 |-CW/PLS |In 1-pulse input mode: PLS(pulse) input
3 |+CCW/DIR.|In 2-pulse input mode: CCW-pulse input

4 | -CCW/DIR.|In 1-pulse input mode: DIR.(rotation-direction) input
5 |+C.OFF

Current-off input

6 |-C.OFF
7 |+TIMING o
— 1 Timing output
8 |-TIMING
9
NC Not used
10
11 | +24/36V
———|+24 VDC £10% or +36 VDC +10%
12 |GND

24

1/0 power-supply
connector

Motor connector

Be sure to check the setting of the
power supply voltage switch.=» 31

Connecting the motor

Insert the motor connector into the driver’s motor
connector (CN2).

H Connector pin assignments
CN2 MOTOR

Pin No. | Signal name Explanation
1 GREEN Connect the green motor lead.
2 BLACK Connect the black motor lead.
3 BLUE Connect the blue motor lead.
4 RED Connect the red motor lead.
5 YELLOW Connect the yellow motor lead.
6 WHITE Connect the white motor lead.

@ Pay attention to polarity when connecting the
power supply. Connecting the power supply in
reverse polarity may damage the driver.

® Firmly insert the connector in position.
Incomplete connection of the connector may
cause operation failure, or may damage the
motor or driver.

@ Do not wire the driver’s power-supply cable in
the same conduit in which another power line or
the motor cable is wired.

® When you want to turn on the power again or pull
out the motor cable connector, do so 10 seconds
or more after power has been turned off.




CSD2140P, CSD2145P

Motor connector

Connecting the power supply

Insert the power-supply connector into the driver’s
power supply connector (CN1).

Use a cable of AWG 20 to 18 (0.5 to 0.75 mm?) for
the power-supply line.

B Power-supply voltage

The driver’s input power-supply voltage is 24 VDC
+10% (containing 10% or less ripple).

Use a power supply that can deliver a stable current
capacity of 5.5 A or greater.

B Connector pin assignments

CN1 POWER
Pin No. | Signal name Explanation
1 +24V
+24 VDC £10%
2 GND

Connecting the motor

Insert the motor connector into the driver's motor
connector (CN2).

Hl Connector pin assignments

CN2 MOTOR
Pin No. | Signal name Explanation

1 RED Connect the red motor lead.
2 BLUE Connect the blue motor lead.
3 GREEN Connect the green motor lead.
4 BLACK Connect the black motor lead.
5 YELLOW Connect the yellow motor lead.
6 WHITE Connect the white motor lead.

Connecting 1/0 signals

Insert the 1/0 signal connector into the driver’'s I/0
connector (CN3).

Hl Connector pin assignments

CN3 SIGNAL

Pin No. Signal name Explanation
1 +CW .
2 —cw CW pulse input
3 +CCW .
4 —cow CCW pulse input
5 +C.OFF )
6 _C.OFF Current-off input
7 +TIMING -
8 TIMING Timing output
9 NC Not used

@ Pay attention to polarity when connecting the
power supply. Connecting the power supply in
reverse polarity may damage the driver.

o Firmly insert the connector in position.
Incomplete connection of the connector may
cause operation failure, or may damage the
motor or driver.

@ Do not wire the driver’s power-supply cable in
the same conduit in which another power line or
the motor cable is wired.

® When you want to turn on the power again or pull
out the motor cable connector, do so 10 seconds
or more after power has been turned off.
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Explanation of 1/0 signals

H Input signals

All driver input signals are photocoupler inputs.
The signal state indicates the “ON: current supplied”
or “OFF: current not supplied” status of the internal
photocoupler rather than the voltage level of the sig-
nal.

Controller output
Vo

Driver internal circuits

Open-collector + 200
output T {5 )W
CW(PLS) -8
CCW(DIR.) ¥ oy =)
R C.OFFGD
—T=10t0 20 mA

=

Use 5 VDC as the input-signal voltage.

If the input-signal voltage exceeds 5 VDC, connect
an appropriate external resistance in order to keep
the input current to 10 to 20 mA.

Vo
20mA

— 220[Q]

@® CW (PLS) input and CCW (DIR.) input
The driver (CSD2109-P, CSD2112-P or CSD2120-P)
supports both 1-pulse input mode and 2-pulse input
mode. The user can select an appropriate mode in
accordance with the positioning controller used.
How to set the pulse-input mode =» See page 31.

The direction of rotation indicates the direction in
which the motor’s output shaft rotates, as viewed
from the motor-mounting surface. The output shaft
of the geared type rotates in the direction opposite
the motor’s rotation when the gear ratio is 18:1 or
36:1.

4 2-pulse input mode (factory setting)

Connect the CW-pulse and CCW-pulse signals from
the positioning controller to the CW and CCW inputs,
respectively.

1. When the CW input is turned from “ON” to “OFF”,
the motor rotates one step in the clockwise direc-
tion.

2. When the CCW input is turned from “ON” to
“OFF”, the motor rotates one step in the counter-
clockwise direction.

26

owinput AN
i ON
CCW input OFF 1000

cw
Motor
cew

® The minimum interval of rotation-direction switch-
ing changes according to the operating speed
and size of the load.

o If a pulse signal is not input, be sure to set the
photocoupler to “OFF”.
Do not input pulse signals to the CW and CCW
inputs simultaneously.
If one input receives a pulse signal while the
other input has its photocoupler turned to “ON”,
the motor cannot operate correctly.

¢ 1-pulse input mode

It is used for only CSD2109-P, CSD2112-P and
CSD2120-P.

Connect the pulse signal and rotation-direction sig-
nal from the positioning controller to PLS and DIR.,
respectively.

1. When the PLS input is turned from “ON” to “OFF”
while the DIR. input is set to “ON”, the motor
rotates one step in the clockwise direction.

2. When the PLS input is turned from “ON” to “OFF”
while the DIR. input is set to “OFF”, the motor
rotates one step in the counterclockwise direction.

pLsinput O MIANN  OANQN

OFF

DIR. input 8';": CW direction |__CCW direction

@ The minimum interval of rotation-direction switch-
ing changes according to the operating speed
and size of the load.




r Pulse-signal waveform

® Input pulse signals having a waveform with sharp
rise/fall edges, as shown below.

H g9
90% ] H:4 105V
L 10% L:0t0 0.5V
5us or more

)
5us or more
2us or less # —rf— 2us or less

The figure shows the pulse signal’s voltage level.

B C.OFF (current-off) input

This input is used to adjust the position by manual-
ly moving the motor’s output shaft from the load side.

| /\ Warning

®Do not turn the C.OFF input to ON while the motor
is operating. If the input is turned ON, the motor
will stop and lose its holding capability. A load may
descend, resulting in injury or equipment damage.

/\ Caution

®|f the motor’s output shaft must be moved directly
by hand (for manual alignment, etc.), do so after
confirming that the driver’s C.OFF (current-off) input
is ON. Failure to do so may result in injury.

1. When the C.OFF input is turned to “ON”, the dri-
ver cuts off the current supply to the motor and the
motor loses its holding torque. In this condition,
the position of the output shaft can be adjusted
manually.

2. When the C.OFF input is turned to “OFF”. the dri-
ver resumes the current supply to the driver and
restores the motor’s holding torque.

® When operating the motor, always keep the
C.OFF input in the “OFF” state.

H Output signals

All driver output signals are photocoupler/open-col-
lector outputs.

The signal state indicates the “ON: current supplied”
or “OFF: current not supplied” status of the internal
photocoupler or transistor rather than the voltage
level of the signal.

Controller output Driver internal circuits

,}7 —TS ~—10mA or less

Use 24 VDC as the output-signal voltage.

If the output-signal voltage exceeds 24 VDC, connect
an appropriate external resistance in order to keep
the output current to 10 mA or below.

Vo
[Q]
10mA

Ri =

@ TIMING (timing) output
The TIMING output turns ON with each 7.2-degree

rotation of the motor’s output shaft.

Motor CwW

A
I

I

—‘e 7.2-degree rotation

ON
TIM output OFF

N3
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Timing charts

@ 2-pulse input mode

[

10sec or more

#1

0.1sec or more

0.1sec or more

CwW

Motor behavior
CcCcw
Driver ON
Power supply g
. ON
CW input OFF
ON

W input
CCW inpu OFF
%2 N
TIMING output OFF
C.OFFinput  ON
OF

*3

*1. After turning off the power supply, wait at least 10 seconds before turning it on again.
*#2.The TIMING output indicates the state of motor operation based on a multiple of 7.2 degrees.
*#3.When the C.OFF input is turned to “ON”, the motor current turns off and the motor loses its

holding torque.

@ 1-pulse input mode (CSD2109-P, CSD2112-P and CSD2120-P only)

10sec or more

%1

Ccw
Motor behavior

CCW

Driver ON
Power supply OFF
. ON
PLS input OFF

DIR. input °©
PUE oFF

0.1sec or more

0.1sec or more

%
TIMING output

2 ON ——p---=-=====--
OFF jl

C.OFF input ON
OFF

#*3

*1. After turning off the power supply, wait at least 10 seconds before turning it on again.
*#2.The TIMING output indicates the state of motor operation based on a multiple of 7.2 degrees.
*#3.When the C.OFF input is turned to “ON”, the motor current turns off and the motor loses its

holding torque.
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Setting

This section covers how to set driver functions and adjust motor currents.

You can set the automatic current-cutback function,
step angle and pulse-input mode or adjust motor cur-
rents using the various switches (jumper sockets)
on the driver.

® When changing the setting of a driver function,
be sure to turn off the power supply beforehand.
The new setting becomes effective when the
power is turned on again.

@ The driver may malfunction or become damaged
due to the effects of static electricity. While the
driver is receiving current, handle the driver care-
fully and do not come near or touch the driver.

® When operating a function switch, jumper socket
or current adjustment potentiometer, be sure to
use an insulated screwdriver.

| CSD2109-P, CSD2112-P, CSD2120-P |

Potentiometer for adjusting the motor standstill current STOP VR
Potentiometer for adjusting the motor operating current RUN VR

Power-supply voltage switch 24/36V
Pulse-input mode switch 1P/2P

Step-angle switch F/H

Automatic current-cutback function switch ACD

CSD2140P, CSD2145P

Function-setting jumper sockets
Step-angle switch FULL/HALF
Automatic current-cutback function C.C/A.C.D
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Automatic current-cutback
function

Set the automatic current-cutback function using the
automatic current-cutback function switch (jumper
socket).

| CSD2109-P, CSD2112-P, CSD2120-P |

Automatic current-cutback function switch (ACD)

Factory setting:
ON (enable automatic current-cutback)

® Set this switch to ON to enable the automatic cur-
rent-cutback function.

® Set this switch to OFF to disable the automatic cur-
rent-cutback function.

S N
4%%@7457 ON: Enable the automatic
current-cutback function
OFF: Disable the automatic
current-cutback function

| CSD2140P, CSD2145P |

Automatic current-cutback function switch (C.C/A.C.D)

Factory setting:
A.C.D (enable automatic current-cutback)

Change the jumper sockets.

® Set this switch to A.C.D to enable the automatic cur-
rent-cutback function.

® Set this switch to C.C to disable the automatic cur-
rent-cutback function.

Jumper sockets

30

Step angle

Set the step angle of the motor using the step-angle
switch (jumper socket).

| CSD2109-P, CSD2112-P, CSD2120-P |
Step-angle switch (F/H)
Factory setting: ON (full step)

@ Set this switch to ON to use the full-step setting.
® Set this switch to OFF to use the half-step setting.

(S
T/‘Q%\"éa% ON: Full step
a OFF: Half step

l CSD2140P, CSD2145P
Step-angle switch (FULL/HALF)
Factory setting: FULL (full step)

Change the jumper sockets.
® Set this switch to FULL to use the full-step setting.
® Set this switch to HALF to use the half-step setting.

Setting the step angle

Type Full step Half step
Standard type . R
Geared type* 1.8°/step 0.9°/step
High-resolution type 0.9°/step 0.45°/step

* The step angle of the geared type varies, depending
on the gear ratio.



Pulse-input mode

Power-supply voltage

[CSD2109-P, CSD2112-P, CSD2120-P only]

[CSD2109-P, CSD2112-P, CSD2120-P only|

Set the pulse-input mode using the pulse-input mode
switch.

Pulse-input mode switch (1P/2P)
Factory setting: OFF (2P: 2-pulse input mode)

®Set the switch to OFF to control the motor using two
pulse inputs of CW and CCW
= 2-pulse input mode
®Set the switch to ON to control the motor using the
pulse input and the rotation-direction input indicat-
ing the direction of motor rotation
= 1-pulse input mode

N
.I..

e
)
%ON: 1-pulse input mode

OFF: 2-pulse input mode

Be sure to set the power-supply voltage switch
according to the driver’s power-supply input voltage.

Power-supply voltage switch (24/36V)
Factory setting: 24V

® Set the switch to ON when the power-supply volt-
age is 24 VDC.

® Set the switch to OFF when the power-supply volt-
age is 36 VDC.
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Motor currents

Set the motor currents during operation and in the
current-cutback state.

Motor operating current
Factory setting: Motor’s rated current
If the load is small and there is sufficient torque, the

operating current can be reduced to suppress vibra-
tion and temperature rise of the motor.

Motor standstill current

Factory setting: 40 percent of motor operating
current

@ Setting the motor operating current too low may
affect the motor’s starting characteristics and
position-retention performance.
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H Setting method

An ammeter or tester is needed to set the motor cur-
rent.

Note that a tester is required only for the CSD2109-P,
CSD2112-P and CSD2120-P.

Setting with an ammeter

| CSD2109-P, CSD2112-P, CSD2120-P |

Connect the driver, motor and DC ammeter.

P [ PN
2-phase stepping motor ¥ QS Q
T
:1 Green
[ Black [ »
Blue 3
Red 7
Yellow 5
White 8




Motor operating current

1.setthe step angle to full step.
Set the step-angle switch (F/H) to “ON”.
F/H

2. Disable the automatic current-cutback function.

Set the automatic current-cutback function switch
(ACD) to “OFF”.
ACD

'~.~_

S I

A’ ST

NZ> 'S,

%OFF : Disable the automatic

current-cutback function

3. Turn on the power supply.
Wait until the motor reaches its operating current.

4. Manipulate the potentiometer for adjusting the
motor operating current (RUN VR).

Adjust the potentiometer using an insulated screw-

driver.

The sum of two DC-ammeter readings indicates the

current per motor phase.

Be sure to adjust the current to the motor’s rated cur-

rent or below.

5. Turn off the power supply.

6. Set the automatic current-cutback function
switch (ACD) to “ON” again.

ACD

S

S
/@ TS
T
%ON : Enable the automatic

current-cutback function

This completes the adjustment of the motor operat-
ing current.

Motor standstill current

1.setthe step angle to full step.

Set the step-angle switch (F/H) to “ON”.
F/H

ON

'/! 7
S9&d
ofr k1ol K7

~.~_~
(> 2
WON : Full step

2. Enable the automatic current-cutback function.
Set the automatic current-cutback function switch
(ACD) to “ON".

ACD

'~.~_
>, Sun
A’ @Q S
£2 'S,
%0N : Enable the automatic
\ current-cutback function
3. Turn on the power supply.
Wait until the motor reaches its standstill current.

4. Manipulate the potentiometer for adjusting the
motor standstill current (STOP VR).

Adjust the potentiometer using an insulated screw-

driver.

The sum of two DC-ammeter readings indicates the

current per motor phase.

Be sure to adjust the current to 40 percent of the

motor’s rated current or below.

5. Turn off the power supply.

This completes the adjustment of the motor stand-
still current.
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CSD2140P, CSD2145P

Connect the driver, motor and DC ammeter.

2-phase stepping motor

=

T

34

CN2

IENINIEN
Q@ o ®
Red 1
Blue
Green
Black
Yellow
White

O 01— N

Motor operating current

1.setthe step angle to full step.

Set the jumper socket for the step-angle switch
(FULL/HALF) to “FULL”.

I

<5
2. Disable the automatic current-cutback function.

Set the jumper socket for automatic current-cutback
function (C.C/A.C.D) to “C.C".

I

&5
3. Turn on the power supply.
Wait until the motor reaches its operating current.

4. Manipulate the potentiometer for adjusting the
motor operating current (RUN VR).

Adjust the potentiometer using an insulated screw-

driver.

The sum of two DC-ammeter readings indicates the

current per motor phase.

Be sure to adjust the current to the motor’s rated cur-

rent or below.

5.Turn off the power supply.

6.5Set the jumper socket for automatic current-
cutback function (C.C/A.C.D) to “A.C.D” again.

!

e,

This completes the adjustment of the motor operat-
ing current.



Motor standstill current

1.set the step angle to full step.

Set the jumper socket for the step-angle switch
(FULL/HALF) to “FULL”.

'

&5
2. Enable the automatic current-cutback function.
Set the jumper socket for automatic current-cutback

function (C.C/A.C.D) to “A.C.D”.
ﬁx,%

3. Turn on the power supply.
Wait until the motor reaches its standstill current.

4. Manipulate the potentiometer for adjusting the
motor standstill current (STOP VR).

Adjust the potentiometer using an insulated screw-

driver.

The sum of two DC-ammeter readings indicates the

current per motor phase.

Be sure to adjust the current to 40 percent of the

motor’s rated current or below.

5. Turn off the power supply.
This completes the adjustment of the motor stand-
still current.

Setting with a tester

|[CSD2109-P, CSD2112-P, CSD2120-P only]

Connect the driver and motor.

2-phase stepping motor

T
:1 Green

[ Black

Q
=z
N

Blue

Red

Yellow
White

O —{ 01— A W N =

Insert the tester probes (approx. 2.1 mm in diame-
ter) into the motor-current check terminals (+C.C,
-C.C).

Set the tester to the voltage-measuring range.
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Motor operating current

1.setthe step angle to full step.
Set the step-angle switch (F/H) to “ON”.
F/H

2. Disable the automatic current-cutback function.
Set the automatic current-cutback function switch
(ACD) to “OFF”.

ACD

<
P
AN
%OFF : Disable the automatic

current-cutback function

3. Turn on the power supply.
Wait until the motor reaches its operating current.

4. Manipulate the potentiometer for adjusting the
motor operating current (RUN VR).

Adjust the potentiometer using an insulated screw-
driver.

The tester voltage indicates the current per motor
phase.

Be sure to adjust the current to the motor’s rated cur-
rent or below.

5. Turn off the power supply.

6. Set the automatic current-cutback function
switch (ACD) to “ON” again.
ACD

SR
>, Nuy
%) L T
74 %
@ON : Enable the automatic

current-cutback function

This completes the adjustment of the motor operat-
ing current.
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Motor standstill current

1.setthe step angle to full step.
Set the step-angle switch (F/H) to “ON”.
F/H

2. Enable the automatic current-cutback function.
Set the automatic current-cutback function switch
(ACD) to “ON”.

ACD
i
A7
ot ol 17

.~.~‘.
(>
%ON : Enable the automatic

current-cutback function

3. Turn on the power supply.
Wait until the motor reaches its standstill current.

4. Manipulate the potentiometer for adjusting
the motor standstill current (STOP VR).

Adjust the potentiometer using an insulated screw-
driver.

The tester voltage indicates the current per motor
phase.

Be sure to adjust the current to 40 percent of the
motor’s rated current or below.

5. Turn off the power supply.

This completes the adjustment of the motor stand-
still current.



Bl Current-adjusting potentiometer and

current values ®The characteristic of motor standstill current indi-

®The characteristic of motor operating current indi- cates the current-cutback ratio corresponding to
cates the output current corresponding to the set- the setting of the potentiometer for adjusting the
ting of the potentiometer for adjusting the motor motor standstill current. _
operating current. The current-cutback ratio changes according to the

set motor operating current.

Motor standstill current (A/phase)
Current-cutback ratio (%) =

x1
Motor operating current (A/phase)

@®CSK243 type, CSK243SG type, CSK243M type

Characteristic of motor operating current Characteristic of motor standstill current
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@®CSK264 type, CSK264SG type, CSK264M type

Characteristic of motor operating current Characteristic of motor standstill current
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O®CSK266 type, CSK266M type

Characteristic of motor operating current Characteristic of motor standstill current
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O®CSK296 type

Characteristic of motor operating current Characteristic of motor standstill current
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@®CSK299 type

Characteristic of motor operating current Characteristic of motor standstill current
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®CSK2913 type

Characteristic of motor operating current Characteristic of motor standstill current
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Inspection

It is recommended that the following items be checked regularly after operation.
Should an abnormality be noted, discontinue any use and contact your nearest Oriental Motor office.

Inspection items

® Are there any loose motor-mounting screws ?

®|s the motor bearing (ball bearing) or gearhead
generating noise ?

®|s there offset between the center of the motor’s
output shaft (gearhead output shaft) and that of
the load shaft ?

®|s the motor cable scratched or stressed, or is the
connection with the driver loose ?

®|s there any foreign deposit on the driver?

® Are there any loose driver-mounting screws, or
connector ?

® Are any of the power elements or smoothing
capacitors inside the driver giving off a bad smell
or showing other signs of abnormality ?

@ The driver uses semiconductor elements, so
exercise due caution when handling the driver.
The driver may be damaged by the effects of sta-
tic electricity, etc.

Troubleshooting and remedial actions

During motor operation, the motor or driver may fail to operate properly due
to an error in speed setting or inappropriate connection. If the motor doesn‘t
operate properly, refer to this section and take appropriate action. If the prob-

lem persists, contact your nearest Oriental Motor office.

Phenomenon Possible cause

Remedial action

The motor is not
excited

The output shaft can
be moved by hand

®The C.OFF input is turned
“ON”

®Turn the C.OFF input to “OFF” and determine
whether the motor is excited

The motor doesn’t
turn

® Poor contact at the CW input
or CCW input

® Check the controller and driver connections
® Check the pulse-signal specifications (voltage, width)

®Both the CW and CCW inputs
are turned to “ON” in 2-pulse
input mode

®|nput pulse signal to either the CW input or CCW
input at a time

®Be sure to turn “OFF” the terminal not receiving
input
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Phenomenon

Possible cause

Remedial action

The motor rotates
opposite to the
specified direction

®The pulse signal is connected
to the DIR input in 1-pulse
input mode

® Connect pulse signal to the PLS input
(This applies to the CSD2109-P, CSD2112-P and
CSD2120-P only)

®The CW input and CCW input
are connected in reverse,
when the 2-pulse input mode
is selected

® Connect the CW pulse signal and CCW pulse signal
to the CW input and CCW input, respectively

®The DIR. input is set in
reverse, when the 1-pulse
input mode is selected

®Turn the switch “ON” when the direction is set to
CW; turn it “OFF” when the direction is set to CCW
(This applies to the CSD2109-P, CSD2112-P and
CSD2120-P only)

The gear output
shaft rotates oppo-
site to the specified
direction

®The direction of motor rota-
tion is specified in reverse
(when the gear ratio is 18:1
or36:1)

® The gear output shaft rotates in the direction opposite
the motor’s rotation when the gear ratio is 18:1 or
36:1
In this case, specify the motor direction as the direc-
tion opposite the rotation of the gear output shaft

Motor operation is
unstable

® |nappropriately adjusted
motor operating current
If the set current is small, the
output torque also becomes
small, resulting in unstable
operation

® Return the motor operating current to the factory-set
value and check the operation

® Poor connection of the pulse
signal

® Check the controller and driver connections
® Check the pulse-signal specifications (voltage, width)

®The starting speed is too high

® Set a lower starting speed at which the motor can be
started stably

®The acceleration (decelera-
tion) time is too short

® Set a longer acceleration (deceleration) time at which
the motor can be started stably
Check the operation by connecting only the motor,
driver and controllers needed for operation

® Effect of noise

®|f effect of noise is confirmed, take an appropriate
action such as isolating the motor from the noise
source, redoing the wiring or changing the signal
cables to shielded wires

The motor vibrates
significantly

® Small load

® Reduce the motor operating current using the adjust-
ment potentiometer
Vibration increases if the motor’s output torque is too
large with respect to the load
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Specifications
| Motor

Il CSK24 type
Notor models Single shaft PK243-01A PK244-01A PK245-01A
Double shaft PK243-01B PK244-01B PK245-01B
Nl stallc torque - (0z-in) 0.16 (22) 0.26 (36) 0.32 (45)
Rotor inertia kg-m? (0z-in?) 35x107 (0.191) 54x107 (0.3) 68x107 (0.37)
Rated current A/phase 0.95 1.2 1.2
Base step angle 1.8°
Mass kg (Ib.) 0.21 (0.462) 0.27 (0.594) ‘ 0.35 (0.77)
Ambient temperature -10°C to +50°C (+14°F to +122°F)
*1.The maximum static torque at excitation indicates the value when a rated current is applied to the motor
(2-phase excitation).
When the motor is combined with a dedicated driver, the torque drops to approximately 40 percent of the
specification value due to the current-cutback function.
B CSK26 type
Single shaft PK264-02A PK266-02A PK268-02A
Motor models
Double shaft PK264-02B PK266-02B PK268-02B
gnta;'(?&’a"t’l;‘,atﬁc torque (oz-in) 0.39 (55) 0.9 (127) 1.35 (191)
Rotor inertia kg-m? (0z-in?) 120x107 (0.66) 300x107 (1.64) 480x107 (2.6)
Rated current A/phase 2
Base step angle 1.8°
Mass kg (Ib.) 0.45 (0.99) 0.7 (1.54) ‘ 1(2.2)

Ambient temperature

-10°C to +50°C (+14°F to +122°F)

*1.The maximum static torque at excitation indicates the value when a rated current is applied to the motor

(2-phase excitation).

When the motor is combined with a dedicated driver, the torque drops to approximately 40 percent of the
specification value due to the current-cutback function.
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l CSK29 type

Motor models Single shaft PK296-03A PK299-03A PK2913-02A
Double shaft PK296-03B PK299-03B PK2913-02B

i Stane torque (0z-i) 2.2 (310) 4.4 (620) 6.6 (930)

Rotor inertia kg-m? (0z-in?) 1400x107 (7.7) 2700x107 (14.8) 4000x107 (22)

Rated current A/phase 4.5 4

Base step angle 1.8°

Mass kg (Ib.) 1.7 (3.74) 2.8 (6.16) ‘ 3.8 (8.36)

Ambient temperature

-10°C to +50°C (+14°F to +122°F)

*1.The maximum static torque at excitation indicates the value when a rated current is applied to the motor

(2-phase excitation).

When the motor is combined with a dedicated driver, the torque drops to approximately 40 percent of the
specification value due to the current-cutback function.
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Geared type

l CSK24SG type

Single shaft

PK243A1-SG3.6

PK243A1-5G7.2

PK243A1-5G9

PK243A1-SG10

Motor models
Double shaft

PK243B1-5G3.6

PK243B1-SG7.2

PK243B1-SG9

PK243B1-SG10

Maximum static torque

at excitation *1 N-m (Ib-in) 0.2 (1.77) 0.4 (3.5) 0.5 (4.4) 0.56 (4.9)
Rotor inertia kg-m? (oz-in?) 35x107 (0.191)

Rated current A/phase 0.95

Base step angle 0.5° 0.25° 0.2° 0.18°
Gear ratio 3.6:1 7.2:1 9:1 10:1
Allowable torque N-m (Ib-in) 0.2 (1.77) 0.4 (3.5) 0.5 (4.4) 0.56 (4.9)

Allowable speed range Full step |

(output shaft speed)  Haif step

0 to 500 r/min

0 to 250 r/min

0 to 200 r/min

0 to 180 r/min

Mass kg (Ib.)

0.35 (0.77)

Ambient temperature

-10°C to +50°C (+14°F to +122°F)

*1.The maximum static torque at excitation indicates the value when a rated current is applied to the motor

(2-phase excitation).

When the motor is combined with a dedicated driver, the torque drops to approximately 40 percent of the

specification value due to the current-cutback function.

Single shaft

PK243A1-5G18

PK243A1-5G36

PK243A1-SG50

PK243A1-SG100

Motor models
Double shaft

PK243B1-SG18

PK243B1-SG36

PK243B1-SG50

PK243B1-SG100

Maximum static torque

at excitation *1 N-m (Ib-in) 08(7.0)

Rotor inertia kg-m? (0z-in?) 35x107 (0.191)

Rated current Alphase 0.95

Base step angle 0.1° 0.05° 0.036° 0.018°
Gear ratio 18:1 36:1 50:1 100:1
Allowable torque N-m (Ib-in) 0.8 (7.0)

Allowable speed range Full step . ) ) .
(output shaft speed)  Half step | step 0 to 100 r/min 0 to 50 r/min 0 to 36 r/min 0to 18 r/min
Mass kg (Ib.) 0.35 (0.77)

Ambient temperature

-10°C to +50°C (+14°F to +122°F)

*1.The maximum static torque at excitation indicates the value when a rated current is applied to the motor

(2-phase excitation).

When the motor is combined with a dedicated driver, the torque drops to approximately 40 percent of the
specification value due to the current-cutback function.
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Hl CSK26SG type

Single shaft

PK264A2-5G3.6

PK264A2-5G7.2

PK264A2-5G9

PK264A2-SG10

Motor models
Double shaft

PK264B2-SG3.6

PK264B2-SG7.2

PK264B2-SG9

PK264B2-SG10

Maximum static torque

at excitation *1 N-m (Ib-in) 1.0 (8.8) 2.0 (17.7) 2.5(22) 2.7 (23)
Rotor inertia kg-m? (oz-in?) 120x107 (0.66)

Rated current Alphase 2

Base step angle 0.5° 0.25° 0.2° 0.18°
Gear ratio 3.6:1 7.2:1 9:1 10:1
Allowable torque N-m (Ib-in) 1.0 (8.8) 2.0 (17.7) 2.5(22) 2.7 (23)

Allowable speed range Full step |

(output shaft speed)  Haif step

0 to 500 r/min

0 to 250 r/min

0 to 200 r/min

0 to 180 r/min

Mass kg (Ib.)

0.75 (1.65)

Ambient temperature

-10°C to +50°C (+14°F to +122°F)

*1.The maximum static torque at excitation indicates the value when a rated current is applied to the motor

(2-phase excitation).

When the motor is combined with a dedicated driver, the torque drops to approximately 40 percent of the

specification value due to the current-cutback function.

Single shaft

PK264A2-5G18

PK264A2-5G36

PK264A2-SG50

PK264A2-SG100

Motor models
Double shaft

PK264B2-SG18

PK264B2-SG36

PK264B2-SG50

PK264B2-SG100

Maximum static torque

at excitation *1 N-m (Ib-in) 3.0 (26) 4.0 (35) 4.0 (35) 4.0 (35)
Rotor inertia kg-m? (0z-in?) 120x107 (0.66)

Rated current A/phase 2

Base step angle 0.1° 0.05° 0.036° 0.018°
Gear ratio 18:1 36:1 50:1 100:1
Allowable torque N-m (Ib-in) 3.0 (26) 4.0 (35) 4.0 (35) 4.0 (35)
Allowable speed range Full step . . . .
(output shaft speed)  Half step | step 0to 100 r/min 0 to 50 r/min 0 to 36 r/min 0to 18 r/min
Mass kg (Ib.) 0.75 (1.65)

Ambient temperature

-10°C to +50°C (+14°F to +122°F)

*1.The maximum static torque at excitation indicates the value when a rated current is applied to the motor

(2-phase excitation).

When the motor is combined with a dedicated driver, the torque drops to approximately 40 percent of the

specification value due to the current-cutback function.
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| High-resolution type |

l CSK24M type
Notor models Single shaft PK243MA PK244MA PK245MA
Double shaft PK243MB PK244MB PK245MB
Maximum static torque
at excitation *1 N-m (0z-in) 0.16 (22) 0.26 (36) 0.32 (45)
Rotor inertia kg-m? (0z-in?) 35x107 (0.191) 54x107 (0.3) 68x107 (0.37)
Rated current A/phase 0.95 1.2 1.2
Base step angle 0.9°
Mass kg (Ib.) 0.21 (0.462) 0.27 (0.594) ‘ 0.35 (0.77)
Ambient temperature -10°C to +50°C (+14°F to +122°F)
*1.The maximum static torque at excitation indicates the value when a rated current is applied to the motor
(2-phase excitation).
When the motor is combined with a dedicated driver, the torque drops to approximately 40 percent of the
specification value due to the current-cutback function.
Bl CSK26M type
Notor models Single shaft PK264MA PK266MA PK268MA
Double shaft PK264MB PK266MB PK268MB
Maximum static torque
at excitation *1 N:m (0z-in) 0.39 (55) 0.9 (127) 1.35 (191)
Rotor inertia kg-m? (0z-in?) 120x107 (0.66) 300x107 (1.65) 480x107 (2.6)
Rated current A/phase 2
Base step angle 0.9°
Mass kg (Ib.) 0.45 (0.99) 0.7 (1.54) \ 1(2.2)

Ambient temperature

-10°C to +50°C (+14°F to +122°F)

*1.The maximum static torque at excitation indicates the value when a rated current is applied to the motor

(2-phase excitation).

When the motor is combined with a dedicated driver, the torque drops to approximately 40 percent of the
specification value due to the current-cutback function.
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Driver model CSD2109-P CSD2112-P CSD2120-P
24 VDC+10% 1.4 A 24 VDC£10% 1.6 A 24 VDC£10% 2.8 A
Power-supply input voltage *1 or or or
36 VDC £10% 1.4A 36 VDC£10% 1.6A 36 VDC £10% 2.8A
Output current A/phase 0.95 1.2 2.0
Full step | @ Standard type:1.8° (2-phase excitation) @ High-resolution type:0.9° (2 phase excitation)

Excitation modes

Half step | @ Standard type:0.9° (1-2 phase excitation) @ High-resolution type:0.45° (1-2 phase excitation)
Input signals Photocoupler input 5 VDC, input resistance 220 Q, input current 10 to 20 mA
put sig CW (PLS), CCW (DIR.), C.OFF
. Photocouple/open-collector output 24 VDC or less, 10 mA or less

Output signals

TIMING

. Automatic current-cutback, step-angle switching, pulse-input mode switching,

Functions L

pulse-supply voltage switching
Indicator (LED) Power-supply input (green)
Cooling method Natural air-cooling
Mass kg (Ib.) 0.12 (0.264)

Ambient temperatures

0°C to +40°C (+32°F to +104°F)

*1.The current value shown for each driver power-supply input indicates the maximum input value. (The specific value
changes, depending on the pulse speed.) For details, see the speed-torque characteristic diagram in the catalog.

Driver model CSD2140P CSD2145P
Power-supply input voltage *1 24 VDC£10% 5.5 A 24 VDC£10% 5.5 A
Output current A/phase 4.0 45
L Full step 1.8° (2-phase excitation)
Excitation modes —
Half step | 0.9° (1-2 phase excitation)

Inbut sianal Photocoupler input 5 VDC, input resistance 220 Q, input current 10 to 20 mA

put signals CW, CCW, C.OFF
Output signal Photocouple/open-collector output 24 VDC or less, 10 mA or less

utput signals TIMING
Functions Automatic current-cutback, step-angle switching

Cooling method

Natural air-cooling

Mass kg (Ib.)

0.2 (0.44)

Ambient temperatures

0°C to +40°C (+32°F to +104°F)

*1.The current value shown for each driver power-supply input indicates the maximum input value. (The specific value
changes, depending on the pulse speed.) For detalils, see the speed-torque characteristic diagram in the catalog.
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M List of combinations

Standard type

Unit model Motor model Driver model

CSK243-AP PK243-01A

CSK243-BP PK243-018 Sb2109-P

CSK244-AP PK244-01A

CSK244-BP PK244-01B

CSK245-AP PK245-01A csb211z-p

CSK245-BP PK245-01B

CSK264-AP PK264-02A

CSK264-BP PK264-02B

CSK266-AP PK266-02A

CSK266-BP PK266.:028 CSD2120-P

CSK268-AP PK268-02A

CSK268-BP PK268-02B

CSK296-AP PK296-03A

CSK296-BP PK296-03B

CSK299-AP PK299-03A CSD2145P

CSK299-BP PK299-03B

CSK2913-AP PK2913-02A

CSK2913-BP PK2913-028 CsD2140p

Geared type
Unit model Motor model Driver model

CSK243AP-5G[ | PK243A1-SGL]
CSK243BP-SG [ PK243B1-5G [ ] CsD2109-P
CSK264AP-5G[ | PK264A2-SG[ |
CSK264BP-5G [ PK264B2-5G [ CSD2120-P

The blank square in the model will contain a number indicating the gear ratio.
Gear ratio: 3.6, 7.2, 9, 10, 18, 36, 50 or 100.

| High-resolution type |

Unit model Motor model Driver model
CSK243MAP PK2AIMA
CSK243MBP PK243MB CSD2109-F
CSK244MAP PK244MA
CSK244MBP PK244MB
CSK245MAP PK245MA csb2112-p
CSK245MBP PK245MB
CSK264MAP PK264MA
CSK264MBP PK264MB
CSK266MAP PK266MA
CSK266MBP PK266MB C5D2120-P
CSK268MAP PK268MA
CSK268MBP PK248MB




Option
Cable

These cable sets are used for connection of the power supply, I/O signals and motor.

Each cable is equipped with a driver connector.

Model Length Applicable type
. CSK24, CSK24M, CSK24SG type
LCSO1CSK2 24 inch
CS01CS 600 mm (24 inch) CSK26, CSK26M, CSK26SG type
LCS01SD2 600 mm (24 inch) CSK29 type
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® Please contact your nearest ORIENTAL MOTOR office for further information.

ORIENTAL MOTOR U.S.A. CORP.

Technical Support Line Tel:(800)468-3982
Available from 7:30 AM to 5:00 PM, P.S.T.
E-mail : techsupport @ orientalmotor.com
www.orientalmotor.com

ORIENTAL MOTOR (EUROPA) GmbH
Headquarters and Diisseldorf Office
Tel:0211-5206700 Fax:0211-52067099
Munich Office
Tel:08131-59880
Hamburg Office
Tel:040-76910443

ORIENTAL MOTOR (UK) LTD.
Tel:01252-519809 Fax:01252-547086

ORIENTAL MOTOR (FRANCE) SARL
Tel:01 47 86 97 50 Fax:01 47 82 45 16

ORIENTAL MOTOR ITALIA s.r.l.
Tel:02-3390541 Fax:02-33910033

Fax:08131-598888

Fax:040-76910445

TAIWAN ORIENTAL MOTOR CO., LTD.
Tel:(02)8228-0707 Fax:(02)8228-0708

SINGAPORE ORIENTAL MOTOR PTE LTD.
Tel:(6745)7344 Fax:(6745)9405
ORIENTAL MOTOR (MALAYSIA) SDN BHD
Tel:(03)79545778 Fax:(03)79541528

INA OM LTD.
KOREA
Tel:(032)822-2042~3 Fax:(032)819-8745

ORIENTAL MOTOR CO., LTD.
Headquarters  Tokyo, Japan
Tel:(03)3835-0684 Fax:(03)3835-1890
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