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CK3A-series Direct PWM Amplifier

CK3A-G305L/-G310L/-G320L
This servo amplifier provides ultra-low 
latency servo control by taking signals 
directly from the controller and flexibility 
to connect to various motors and 
encoders.

Features
Supported Motors
The CK3A Amplifier, combined with the flexibility of Power PMAC Controller and the ability to interface with various encoder feedback devices, 
allows the support of the following types of Motors:
• AC/DC synchronous brushless (rotary or linear) - e.g. servo Motor.
• DC Brushed - e.g. voicecoil actuator. 
• AC asynchronous - e.g. Induction Motor (contact support for setting up this type of Motor).

Amplifier Features
• Nano-scale linear servo positioning accuracy
• High PWM frequency - up to 20 kHz
• High resolution current sensing - 16-bit ADCs
• High speed current ADC clocking - up to 6.125MHz
• Dual STO inputs and status output
• Basic functions - Energy discharge, dynamic braking, fan control
• Basic Data reporting - DC bus voltage, power module temperature, firmware version
• Dual 7-segment LED status display
• Built-in or external shunt resistor
• Support of low voltage main power operation (CK3A-G305L and CK3A-G320L)

CK3A-G3@@L
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System Configurations
The CK3A Direct PWM Amplifier connects to the CK3M or UMAC Controller via PWM cable.
• The Motor connects directly to the CK3A Direct PWM Amplifier.
• The encoder connects directly to the Controller.

Motor Cable

Encoder Cable

Direct PWM
UMAC Series
ACC-24E3
3-4002A5@5@-@@@

CK Series
CK3W-AX@3@3@

CK3A-3@@L

Power PMAC Controller (PWM) Amplifier

Motor

CK S i
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Ordering Information
CK3A series Direct PWM Amplifier

Note: The Amplifier comes with the following accessories. Customers are responsible for procuring items other than those listed below.
· Main Power Connector (CN1)
· Control Power Connector (CN2)
· Motor Connector (CN3)
· STO Connector (CN4)

DirectPWM Cable

Refer to Selecting Peripheral Components in the CK3A-series Direct PWM Amplifier User’s Manual (Cat. No. O050) for details.

Product name Main circuit power supply Rated Current Model

CK3A series 
Direct PWM Amplifier

3-Phase 240 VAC
1-Phase 110 to 240 VAC
1-Phase 48VDC

5 Arms CK3A-G305L

3-Phase 240 VAC
1-Phase 110 to 240 VAC 10 Arms CK3A-G310L

3-Phase 240 VAC
1-Phase 240 VAC
1-Phase 100 VDC

20 Arms CK3A-G320L

Part Number Name Length
200-602739-036x CABPWM-2 0.9 m (36 in)
200-602739-072x CABPWM-4 1.8 m (72 in)
200-602739-144x CABPWM-6 3.6 m (144 in)
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General/Mechanical 

Environmental 

Item Specification
Number of axes 1
Enclosure Panel mount
Protective case IP20 (built into IP54 panel)
Grounding 200 V class D grounding, 100 Ω or less 

Vibration resistance 10 to 60 Hz at an acceleration of 5.88 m/s2 or less
(Not to be run continuously at the resonant frequency)

Air flow clearance Refer to installation section
Mounting screws tightening torque 1.2 Nm
Cooling Natural convection and built-in fan

Weight
CK3A-G305L 1.81 kg
CK3A-G310L 2.67 kg
CK3A-G320L 2.77 kg

Dimensions
CK3A-G305L 212.5 x 65.0 x 180.0 mm
CK3A-G310L 238.0 x 90.0 x 180.0 mm
CK3A-G320L 238.0 x 90.0 x 180.0 mm

Regulations 
and Standards

Conformance to 
EU Directives

EMC Directive: EN61800-3 second environment
Low Voltage Directive: EN61800-5-1 C2 category
Functional Safety: EN61800-5-2 SIL3 (STO)

Conformance to 
UL Directives

UL Standards: UL 61800-5-1
CSA Standards: CSA C22.2 No. 274

Conformance to 
UKCA Standards

UKCA: 2016 No. 1091
UKCA: 2016 No. 1101
EMC Directive: 2016 No. 1091
Low Voltage Directive: 2016 No. 1101
Functional Safety: 2008 No. 1597

Conformance to 
KC Standards

Immunity Standard for Industrial Environments: KS C 9610-6-2
Emission Standard for Industrial Environments: KS C 9610-6-4

Item Specification
Operating ambient temperature 0 to 55 °C
Operating ambient humidity 10 to 90% RH (without condensation or icing)
Storage ambient temperature -25 to 70 °C
Storage ambient humidity 10 to 90% RH (without condensation or icing)
Operating and storage atmosphere Must be free of corrosive gases
Maximum operating altitude 2,000 m
Pollution Degree 2
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Electrical 
The following section details the key electrical specifications for each of the CK3A-G3@@L Amplifiers.

*1.The range of acceptable variation for the Logic Power Supply input voltage is 22.0 to 26.4 VDC.
*2.The range of acceptable variation for this Main Circuit input voltage is 170 to 252 VAC.
*3.The range of acceptable variation for this Main Circuit input voltage is 85 to 170 VAC.
*4.All models require the ADC Strobe Word set to operate with low voltage (1-Phase DC) main power input.
*5.The range of acceptable variation for this Main Circuit input voltage is 44 to 60 VDC.
*6.The range of acceptable variation for this Main Circuit input voltage is 90 to 110 VDC.
*7.The CK3A-G320L may require derating on maximum rated power with some (1-Phase AC) Main Circuit input voltages. Refer to the diagram 

below showing the derating amount at 25°C.
*8.The CK3A-G320L may require derating on maximum rated power if PWM frequency over 10 kHz is used. Refer to the diagram below showing 

the derating amount. 
Note: 1. In addition to configuring the ADC Strobe Word, the CK3A-G310L requires a special part number and factory modification to operate with 

low voltage (48 VDC) main power input. Contact your local Omron representative for this option.

Item CK3A-G305L CK3A-G310L CK3A-G320L

Logic power supply

Voltage 24 VDC *1
Current consumption 1.5 A
Inrush current 2.5 A
Inrush time 5 msec

Main circuit
power supply

3-Phase AC
Voltage 240 VAC ± 5 °C *2 
F.L.A. 6 Arms 11 Arms 18 Arms

Frequency 50 / 60 Hz

1-Phase AC
Voltage 240 VAC ± 5% *2

110 VAC ± 5% *3 240 VAC ± 5% *2, *7

F.L.A. 10.5 Arms 19.5 Arms 28 Arms

Frequency 50 / 60 Hz

1-Phase DC *4
Voltage 48 VDC *5 - 100 VDC ± 10% *6
F.L.A 6 A - 19 A

Output

Rated Current 5 ARMS 10 ARMS 20 ARMS

Maximum (peak) Current 10 ARMS 20 ARMS 60 ARMS

Maximum Rated Power 
(3-Phase AC) 1195 W 2390 W 4400 W

Maximum Rated Power 
(1-Phase 240 VAC) 1195 W 2390 W 4400 W

Maximum Rated Power 
(1-Phase 110 VAC) 550 W 1095 W -

Maximum Rated Power 
(1-Phase DC) 195 W - 1600 W

Time at Peak Current 2 sec

PWM Interface

Current feedback resolution 16 bits
Maximum current ADC reading 15.735 A 31.470 A 93.844 A
Minimum PWM deadtime 2 µsec 3 µsec
PWM Frequency 8 to 20 kHz 8 to 16 kHz *8

Shunt Resistor
Internal shunt resistor 25 Ω, 30 W 17 Ω, 80 W 17 Ω, 80 W

External shunt resistor 20 Ω, 60 W 17 Ω, 60 W 17 Ω, 60 W
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Performance 

Amplifier Internal Regeneration Absorption Capacity 
The following table shows the Amplifier power, internal shunt resistor specifications, regenerative power absorption capacity and maximum 
duration. These values are based on a 200VAC main power supply.

Specification Value Notes
STO input to power drivers OFF < 150 msec
Overcurrent I2T to IPM OFF < 10 msec A8 fault
Phase short to IPM OFF < 3 µsec AC fault
Current loop response time < 1 msec 1 mH 3-Ph brushless Motor Y-winding
Dynamic brake relay response time < 20 msec Mechanical relay time constant

I2T time to Amplifier OFF < 2.5 sec
CK3A-G305L: At 200% output
CK3A-G310L: At 200% output
CK3A-G320L: At 300% output

Soft start time < 650 msec Do not enable Amplifier during soft start
Hold at momentary power interruption 10 msec 3-ph 208VAC @ rated load
DC Bus discharge time with bus discharge ON
(Discharge to less than 36 VDC) < 2.5 sec Forced discharge to shunt resistor

DC Bus discharge time with bus discharge OFF
(Discharge to less than 36 VDC)

< 5 min Natural discharge, CK3A-G305L
< 5 min Natural discharge, CK3A-G310L
< 6 min Natural discharge, CK3A-G320L

Current ADC clock frequency range 2.450 to 6.250 MHz Set in Controller
Time between main circuit power cycles 
with bus discharge ON 1 min minimum To prevent overloading the soft start or discharge circuitry

Time between main circuit power cycles 
with bus discharge OFF 10 sec minimum To prevent overloading the soft start circuitry

Model CK3A-G305L CK3A-G310L CK3A-G320L
Rated RMS power [W] 1195 W 2390 W 4400 W
Internal shunt resistor specification 25 Ω 30 W 17 Ω 80 W
Built-in capacitors absorption energy [J] 46 J 62 J
Internal shunt resistor average regeneration energy [W] 18 W 32 W
Maximum duration of continuous regeneration [sec] 2 sec 2 sec
Minimum allowable shunt resistance [Ω] 20 Ω 15 Ω 15 Ω
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Part Names and Functions
Part Names
CK3A-G305L

Terminal

Terminal Terminal

Main power supply
& shunt resistor connector (CN1)

Logic power connector (CN2)

7-segment LED display

PWM connector (CN5)

STO connector (CN4)

Display code (label)

Motor connector (CN3)

STO LED indicator

Shunt LED indicator

Bus (charge) LED indicator

Control power LED indicator

Amplifier enabled LED indicator
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CK3A-G310L/CK3A-G320L

Terminal

Main power supply
& shunt resistor connector (CN1)
Logic power connector (CN2)

7-segment LED display

PWM connector (CN5)

STO connector (CN4)

Display code (label)

Motor connector (CN3)
Terminal

Terminal

STO LED indicator

Shunt LED indicator

Bus (charge) LED indicator

Logic power LED indicator

Amplifier enabled LED indicator
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Part Functions
Status LED Indicators
The following LED indicators are located on the front of the Amplifier:

Refer to the CK3A-series Direct PWM Amplifier User’s Manual (Cat. 
No. O050) for details.

7-segment LED Displays 
Dual 7-segment displays are located on the front of the Amplifier. 
These displays report Amplifier operation and error status. 
On power-up, the 7-segment displays scroll through all indicators six 
times.

Main Circuit and Shunt Connector (CN1) 
The CN1 connector is used for the following functions: 
CK3A-G305L (10-pin)
• Main circuit power supply connection 
• Internal shunt resistor connection (by short-circuit wire), or external 

shunt resistor connection
• Low voltage mode (by short-circuit wire)

CK3A-G310L/CK3A-G320L (6-pin)
• Main circuit power supply connection
• Internal shunt resistor connection (by short-circuit wire), or external 

shunt resistor connection

Logic Power Supply Connector (CN2) 
The CN2 connector (3-pin) is used to supply 24 VDC logic power to 
the Amplifier. 

Motor Connector (CN3) 
The CN3 connector is used to connect the Motor to the Amplifier. It is 
a 3-pin connector for the CK3A-G305L model and 4-pin connector for 
the CK3A-G310L/CK3A-G320L model.

Safe Torque OFF Connector (CN4)
The CN4 connector (5-pin) is used to disable or connect the STO 
input(s), and STO status output. The short-circuit wire to disable the 
STO is installed on the connector from the factory. 

Direct PWM Connector (CN5)
The CN5 connector (36-pin) is used to connect the Amplifier to the 
Controller. This is a pre-configured cable connector.

Ground Terminals
Following, are the location and number of ground  terminals of the 
Amplifier:

Name Color Description
PWR Green Indicates the logic power supply status 
ENA Green Indicates the amplifier enabled status
SHU Yellow Indicates if shunt operation is active
STO Red/Green Indicates STO input status
BUS Red Indicates bus charge status

Location No. of 
Terminals Suggested Use

Top 1 Protective earth PE of main circuit power 
input

Front 2 Frame Ground FG inside the control 
panel

Bottom 1 Frame Ground FG of Motor cable and 
shield
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Dimensions (Unit: mm)
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Mounting Dimensions
CK3A-G305L CK3A-G310L/CK3A-G320L
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Related Manuals
Manual Name Cat. No. Application Description

CK3A-series Direct PWM 
Amplifier User’s Manual O050

Learning about the specifications, 
including installation, wiring, basic 
software configuration, maintenance, and 
troubleshooting.

• Introduction to the Amplifier
• Configuration, features, and specifications
• Mounting, installation and wiring
• Basic software configuration
• Maintenance, and troubleshooting

CK3M-series Programmable 
Multi-Axis Controller Hardware 
User’s Manual

O036
Learning the basic specifications of the 
CK3M, including introductory information, 
design, installation, and maintenance. 
Mainly hardware information.

• Features and system configuration
• Introduction
• Part names and functions
• General specifications
• Installation and wiring
• Maintenance and inspection

Power PMAC Software 
Reference Manual O015 Learning the command set and structure 

elements of the Power PMAC Controller.

• Power PMAC Data structure
• List and description of all commands
• List and description of all ASIC, Coordinate 

System and Motor structure elements, 
including CK3M and UMAC

Power PMAC User’s Manual O014 Learning the features and usage 
examples of the Power PMAC Controller.

• Parameter settings relevant to the Amplifier
• Motor basic functions
• Encoder configuration examples
• Motor setup examples
• Power PMAC programming examples

Power PMAC IDE User Manual O016
Learning how to use the integrated 
development environment IDE of the 
Power PMAC Controller.

• Operating procedures of the Power PMAC 
IDE software

• Configuration of the Direct PWM Amplifier 
using system setup

ACC-24E3 Hardware 
Reference Manual N/A

Learning the basic specifications of the 
UMAC accessory ACC-24E3, including 
introductory information, design, 
installation, maintenance.

• Features and system configuration
• Introduction
• Part names and functions
• General specifications
• Installation and wiring



Terms and Conditions Agreement 
 
Read and understand this catalog. 
Please read and understand this catalog before purchasing the products.  Please consult your OMRON representative if you 
have any questions or comments.   
 
Warranties. 
(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in materials and workmanship 
for a period of twelve months from the date of sale by Omron (or such other period expressed in writing by Omron). Omron 
disclaims all other warranties, express or implied. 
(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT 
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS. BUYER 
ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE 
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. 
Omron further disclaims all warranties and responsibility of any type for claims or expenses based on infringement by the 
Products or otherwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obligation hereunder shall be, at 
Omron’s election, to (i) replace (in the form originally shipped with Buyer responsible for labor charges for removal or 
replacement thereof) the non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount 
equal to the purchase price of the non-complying Product; provided that in no event shall Omron be responsible for warranty, 
repair, indemnity or any other claims or expenses regarding the Products unless Omron’s analysis confirms that the Products 
were properly handled, stored, installed and maintained and not subject to contamination, abuse, misuse or inappropriate 
modification. Return of any Products by Buyer must be approved in writing by Omron before shipment. Omron Companies shall 
not be liable for the suitability or unsuitability or the results from the use of Products in combination with any electrical or 
electronic components, circuits, system assemblies or any other materials or substances or environments. Any advice, 
recommendations or information given orally or in writing, are not to be construed as an amendment or addition to the above 
warranty. 
See http://www.omron.com/global/  or contact your Omron representative for published information. 
 
Limitation on Liability; Etc. 
OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, 
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS, 
WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY. 
Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which liability is asserted. 
 
Suitability of Use. 
Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the 
combination of the Product in the Buyer’s application or use of the Product. At Buyer’s request, Omron will provide applicable 
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by itself 
is not sufficient for a complete determination of the suitability of the Product in combination with the end product, machine, 
system, or other application or use. Buyer shall be solely responsible for determining appropriateness of the particular Product 
with respect to Buyer’s application, product or system. Buyer shall take application responsibility in all cases.  
NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY OR IN LARGE 
QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, 
AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE 
OVERALL EQUIPMENT OR SYSTEM. 
 
Programmable Products. 
Omron Companies shall not be responsible for the user’s programming of a programmable Product, or any consequence 
thereof. 
 
Performance Data. 
Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the user in determining 
suitability and does not constitute a warranty. It may represent the result of Omron’s test conditions, and the user must correlate 
it to actual application requirements. Actual performance is subject to the Omron’s Warranty and Limitations of Liability. 
 
Change in Specifications. 
Product specifications and accessories may be changed at any time based on improvements and other reasons. It is our 
practice to change part numbers when published ratings or features are changed, or when significant construction changes are 
made. However, some specifications of the Product may be changed without any notice. When in doubt, special part numbers 
may be assigned to fix or establish key specifications for your application. Please consult with your Omron’s representative at 
any time to confirm actual specifications of purchased Product. 
 
Errors and Omissions. 
Information presented by Omron Companies has been checked and is believed to be accurate; however, no responsibility is 
assumed for clerical, typographical or proofreading errors or omissions. 
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In the interest of product improvement, specifications are subject to change without notice. 
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