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• Flexible voltages DC, AC 90V to 264V 

• 5 Drive Power Options: 2.2, 4, 6.5, 9 and 16 Amp

• 1 to 200 lb-in continuous torque

• Drive types: Base, Indexing, and Programmable.      
   Indexing and Programmable can be ordered with  
   optional DeviceNet or Profibus

• Easy install, setup and operation

        • Compact, space saving design, six-inch (152 mm)  

           panel depth including cables

        • Pluggable connectors, Standard D-Shell and Screw    

           Terminals

        • State-Space Observer Control, which allows 10-1  

           inertia mismatch out of the box, and 50-1 with  

           tuning 

        • Free PowerTools software, and upgrades

	  • Programmable, optically-isolated I/O

        • RS485 serial communication interface using  

           Modbus protocol
• Ethernet/IP and Modbus TCP/IP standard  
   on the Epsilon EP-P programmable drive

• Field programmable flash memory firmware 
   (upgrades are free)

• Wide variety of motor combinations:  
   FM, MG, NT, XV

• Auto-Tune support for any servo motor with  
   encoder feedback 

• 24 VDC input for logic power supply

Digital Drive

MODBUS RTU

MODBUS TCP/IP

FEATURE 
   Performance Advantage

Three Configurations Available
     EP-B base drive
     EP-I indexing drive 
     EP-P programming drive 

Base – Multiple Operating Modes
    Analog Torque, Analog Velocity, Position Tracker™ –    
   Analog, Preset Velocity, Preset Velocity + Analog  
   Velocity, Pulse/Pulse, Pulse/Direction, Pulse/Quadrature.

Indexing – Simple & Powerful Capabilities 
     16 Indexes with chaining and linking capability,  
     jogging, a multitude of homing routines, user units   
     and Position Tracker™ – Fieldbus Indexing. 
	 Optional EP-IDN with DeviceNet.

Programmable – Provides Advanced Capabilities       
     Complex functionality is easily achieved in the  
     Epsilon EP-P programming environment including  
     Position Tracker™ – Fieldbus Indexing. Online help,  
     application notes and programming examples readily  
     available. Capable of 1½ axis control.  
	 Optional EP-PDN (DeviceNet), or EP-PPB (Profibus).

PowerTools Pro Software 
     Enables “Motion Made Easy” with Drag & Drop, Fill  
     in the Blank, Point & Click set up. Tabbed setup screens  
    and hierarchical views.

Extensive Motors, Cables & Options
     FM, MG, NT and XV motors offer a wide range  
     of inertia, torque, speed and cost. 
     Provides “Motion Made Easy” system solution. 

Easy to Use Communications 
     Modbus RTU standard, Ethernet IP, Modbus TCP/IP,   
     Profibus and DeviceNet.
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The Epsilon EP-B (base) drive is a compact drive that 
is ideal for use with single and multi-axis controllers, 
PLCs and host controllers. The analog torque or velocity 
modes can be used with classic position controllers using 
analog outputs and encoder inputs. The pulse mode is 
ideal for use with low-cost PLC stepper controllers. This 
drive works in a variety of applications where a host 
control provides a command signal determining the 
desired motion profile. 

The new Analog Position Mode allows the user to 
replace costly external position control electronics 
with a simple analog voltage source. The drive accepts 
an analog command and interprets it as an absolute 
position command. And of course, it’s fully scalable to 
meet any application requirements. 

The drive is configurable for eight flexible modes of 
operation, and the parameters for each mode can be 
adjusted to tailor the drive to the specific application 
using Windows™-based PowerTools Pro software.
	 Position Tracker™ Analog Mode

	 Analog Torque Mode

	 Analog Velocity Mode

	 Digital Velocity Preset

	 Pulse Mode

        �" Pulse/Pulse 

        �" Pulse/Direction 

        �" Pulse/Quadrature

     Summation of Analog Velocity and Digital Velocity

Standard Control Modes

Epsilon EP-B
Base Drive Operation

• Programmable I/O

     • 5 optically-isolated inputs

     • 3 optically-isolated outputs

     • 1 analog input ±10 VDC, 14 bit 

     • 2 analog output ±10 VDC, 10 bit

• Programmable encoder output,  
   (up to 2,048 lines per revolution)

• Separate stop and travel limit decel ramps

• Torque, Travel, Following Error and Velocity 
   Limits

• 8 user defined speed presets with individual 
   accel/decel rates

• 2 Programmable Torque Level Outputs

• RS485 Dual Serial Port, Modbus RTU

• Software Oscilloscope

Analog Velocity/Torque Mode

�"	MC206X, MC224

�"��Position Controller

±  
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Digital Velocity Preset

�"	PLC

�"��User Logic
Digital I/O

Pulse Mode

�"	PLC

�"��Master Axis

�"��Synchronized Encoder

Digital I/O

Summation of Analog Velocity 

and Digital Velocity

�"��PLC

�"��User Logic

�"��Analog Trim ±  

Digital I/O

Position Tracker™ Analog Mode 

�"��PLC

�"��Analog Feedback

±  

±  
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The operating mode of the drive is simply selected with 
one click in the PowerTools Pro Setup view. 

Velocity Mode

Analog— In Analog Velocity Mode the drive develops 
a velocity command in proportion to the voltage (±10 
VDC) received on the Analog Input. Note: Analog full 
scale voltage and offset are programmable.
Preset Velocity— In this mode one of up to eight 
digital velocities can be selected using the digital I/O or 
Modbus. Each preset has its own accel/decel ramps. No 
analog source is required!

Velocity Summation— This mode combines the 
features of Analog Velocity and Preset Velocity in one 
mode. It allows running a preset velocity and trimming 
it with an analog input, or vice versa, allowing advanced 
applications to be solved simply and elegantly without 
complex controllers.

Pulse Mode

In Pulse Mode the drive will receive pulses from a master 
source (single-ended or differential), which can be 
interpreted in three ways:

     �" Pulse/Pulse
     �" Pulse/Direction
     �" Pulse/Quadrature

Input Functions
Stop	
Reset
Travel Limit (+ and -)	
Torque Limit Enable
Torque Mode Enable
Velocity Presets (3)
Brake Release
Brake Control
Enable Analog Position
Teach Analog Position
Define Analog Position

Output Functions
Drive OK
At Velocity		
Travel Limits (+ and -)	
In Motion (+ and -)
Power Stage Enabled
Torque Limit Active
Velocity Limiting Active
Fault	
Brake
Shunt Active
Torque Level 1 or 2 Active
Foldback Active
Power Module System Ready

	 Application Examples

	 �" Clutch-brake replacement  
�" Phase control with a differential  
�" Automatic feed control  
�" Spindle speed control

	 Application Examples

�� �" Loop/dancer arm control   
�" Phase advance/retard 
�" Speed trimming

	 Application Examples

�� �" PLC pulse command outputs  
�" Electronic gearing 
�" Stepper drive replacement  
�" Web line ratio control

Torque Mode

In Analog Torque Mode the drive develops a torque 
command in proportion to the voltage (±10 VDC) 
received in the Analog Input. Note: Analog full scale 
voltage and offest are programmable.

Position TRACKER™ ANALOG Mode

In this Analog Mode the drive moves to an absolute 
motor position in proportion to the voltage (±10 VDC) 
received in the Analog Input. Note: Analog full scale 
voltage and position are programmable. 

Flexible I/O Functionality

The digital I/O of the drive is completely programmable 
with the ability to map one or more I/O functions to 
each I/O point.

	 Application Examples

�� �"  Position Control with simple analog signal

�� �"  Replaces expensive PLC position control modules

	 Application Examples

�� �"  With Position/Velocity Controller 
�"  Tension Control 
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The Epsilon EP-I (Indexing) drive offers user units, 
indexing, homing and jogging, and additional I/O 
in a package that is the same compact size as the 
base Epsilon EP-B Drive. Operating information is 
setup via a PC. These setup parameters are easily 
entered and stored with the use of our feature filled 
Windows™-based PowerTools Pro software. The setup 
can be downloaded, stored on disk or printed out for 
documentation. The ease-of-use saves time and money 
during installation and makes long term  
support simplistic.

Easy Setup!

Using PowerTools Pro, the EP-I is easily programmed. 
Homes, Jogs and Indexes are set up using units 
representative of the application. This allows for an 
easy translation of motor revolutions to rotary, linear or 
other units. Once the desired user units are entered into 
the user units view, all motion will be based on units 
specific to the application—not arbitrary units requiring 
conversion.

Indexing

The Epsilon EP-I drive is easily programmed to meet 
a wide variety of indexing requirements, either using 
our PowerTools Pro software or with a Modbus Master. 
Sequencing multiple indexes is possible using the 
chaining command.

�"�� 16 Indexes – Incremental, Absolute, Registration, 
Rotary Plus, and Rotary Minus index types

�"�� Position Tracker™ – Fieldbus Indexing 
�"�� Parameters for Distance, Velocity, Accel/Decel, Dwell 

and Registration to Sensor or Torque Levels
�"�� Chaining Options – Counts, Repeat Counts, Repeat 

Forever, Stop, Start Next Index, Wait for “Run Next 
Index” input function. 

Epsilon EP-I
Compact Indexing Drive

• Programmable I/O
     • 16 Optically-isolated inputs 

     • 8 Optically-isolated outputs

• Indexing
     • 16 Indexes 

     • Position Tracker™ – Fieldbus Indexing

     • Chaining index capability 

     • Chain indexes to home

• Jogging and Homing
     • 2 Jog velocities 

     • Homing (Standard and One-Sided) 

     • ome to sensor 

     • ome to marker 

     • ome to sensor/marker

• Alternate Mode
     • Analog Velocity 

     • Analog Torque (with Speed Limit) 

     • Pulse Mode

• Optional DeviceNet Version—EP-IDN
• User Units	
     • Distance 

     • Velocity 

     • Time Scale 

     • Acceleration

Registration Index

Index Repeats & Chaining
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Input Functions
Index Initiate
Index Select 0
Index Select 1
Index Select 2
Index Select 3
Run Next Index
Home Initiate
Home Sensor
Define Home
Stop
Jog +
Jog -
Jog Fast
Travel Limit +
Travel Limit -
Brake Control
Brake Release
Reset
Registration Sensor 1
Registration Sensor 2
Torque Limit Enable
Alternate Mode Enable
Repeat Current Index
Define Analog Position
Teach Analog Position Min.
Teach Analog Position Max.

Output Functions
Absolute Position Valid
End of Index
End of Index Motion
End of Index Count
End of Chaining Counts
Registration Limit Distance Hit
Home Limit Distance Hit
End of Home
At Velocity
In + Motion
In - Motion
Drive OK
Fault
Brake
Travel Limit +
Travel Limit -
Foldback Active
Shunt Active
Torque Limit Active 
Power Stage Enabled
Torque Level 1 Active
Torque Level 2 Active
Index In Position
Torque at Max Velocity
Power Module System Ready

	 In Pulse Mode the drive will receive pulses from a 
master source (single-ended or differential), which 
can be interpreted three ways:

	 �"�� Pulse/Pulse
	 �"�� Pulse/Direction
	 �"�� Pulse/Quadrature

�"�� Analog Velocity Mode

	 In Analog Velocity Mode, the drive develops a 
velocity command in proportion to the voltage (±10 
VDC) received on the Analog Input. Note: Analog 
full scale voltage and offset are programmable. 

�"�� Analog Torque Mode

	 In Analog Torque Mode, the drive develops a torque 
command in proportion to the voltage (±10 VDC) 
received on the Analog Input. Note: Analog full 
scale voltage and offset are programmable. 

Flexible I/O Functionality

The digital I/O of the drive is completely programmable with the 

ability to map one or more I/O functions to the I/O points

Homing

The Homing feature set in the EP-I is very powerful. 
The large number of parameters gives the user added 
flexibility and simplifies setting homing functions.
�"�� Home to Sensor, Marker or Sensor & Marker

�"�� If on home sensor, then back off before homing, or 
go forward to next sensor

�"�� Home Offset distance relative to sensor/marker

�"�� Parameters for Velocity, Accel, Decel, Home Offset, 
End-of-Home Position and Limit Distance

�"�� Chain to Index Number

Alternate Mode

Alternate Mode adds base drive capabilities to the 
Indexer.  Users may achieve motions such as analog 
signal following and analog torque control using the 
Alternative Mode function while retaining the full 
functionality of a powerful indexing drive.

�"�� Pulse Mode
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The EP-P (Programmable) drive provides the highest level 
of control by allowing the user to create complete user 
programs to sequence the motion control along with 
other machine functionality. The EP-P can be used to 
solve the most complex motion applications and still be 
easy-to-use because of the PowerTools Pro configuration 
software. PowerTools Pro uses simple drag-and-drop and 
fill-in-the-blank views that make setup a snap. 

User programs are created using a text based motion 
language that is as easy to read as it is to program. If 
you don’t know the command, just drag it in from the 
drop down box and PowerTools Pro will assist you with 
the syntax. With intuitive software and plenty of online 
help, programming this servo drive is easy; in fact it’s 
“Motion Made Easy!”™

Epsilon EP-P
Programmable Motion

POWERFUL SOFTWARE FEATURES!

EP-P has been upgraded with many powerful software 
features to meet the most demanding servo application.

Complete machine control is now possible with the
drive’s motion, I/O and communications ability.

�"     Virtual Master - Provides a programmable clock

signal for many drives to follow, eliminating mechanical 
jitter from following a physical axis.

�"     Modbus Master - Provides drive to drive and

expanded I/O control with the built in master. The drive 
is no longer limited to onboard I/O!  Communications to 
other Modbus slave devices is possible. 

	 Multiple drives can share I/O over the networks                	

	 Stop/Start control such as VFD driven conveyors

	 Use low cost slice I/O to add digital and analog I/O

�"     Real Time Programs - Provides deterministic

program cycle times for controlling I/O and scheduling

program tasks. 

�"     Torque Mode - Switch seamlessly from position or

velocity mode into torque mode and back for unlimited 
flexibility and control for nut running and torque 
controlled clamps or grippers or any other controlled 
torque application.

�"     Electronic Camming - Electronic cams provide
unlimited motion profiles to accomplish servo
replacement of rigid mechanical cams.  Use the internal 
time base to create a motion profile for custom indexing.

FieldBus Communications

�"     RS485 Modbus - Standard
The EP-P has built in RS485 multi drop serial ports.   
The ports use industrial standard Modbus RTU.   
Connects easily with many PLC and HMI products.

�"     EtherNet/IP and Modbus TCP/IP standard
The Ethernet port is configured to communicate using 
two industrial protocols: EtherNet/IP and Modbus TCP/IP.
Communication setup is easily done with drag and drop 
drive information into the Ethernet Mapping.

�"     Profibus, DeviceNet - Optional
The EP-PDN and EP-PPB are EP drives with these industry 
standard fieldbus options. 

�"     Position Tracker™ – Fieldbus Indexing
Replace expensive PLC motion controllers with fieldbus 
communications. Motion profiles can be dynamically 
changed on the fly. 

• EtherNet/IP and Modbus TCP/IP standard
• RS485 Multi Drop Modbus RTU standard
• Synchronized Motion, Gearing, Camming
• PLS (Programmable Limit Switch) Outputs
• High Speed Capture
• Queuing
• S-Curve Accel and Decel
• Analog Input (1)
• Analog Output (2)
• User Programs 
• User Variables
• Program Multitasking
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ADVANCED PROGRAMMING 

The EP-P Advanced Programming features take all
of the power and features of the EP-I and combines 
them with advanced functions such as a Position 
Capture Object, Multiple Profile Summation, Queuing, 
and Program Multitasking. The EP-P is the perfect 
solution for applications with complex motion profiles 
such as a random infeed conveyor, rotary knife, or
high speed labeling machine. Using the same software as 
the other EP drives, PowerTools Pro makes programming 
quick and easy. 

MODBUS MASTER I/O

The Modbus I/O is a simple and 
flexible IP20 Din rail mountable 
I/O. The I/O consist of a Modbus 
TCP/IP Bus coupler and snap-on 
I/O terminals. There are a variety of 
digital and analog snap-on terminals 
to meet specific application needs. One Bus coupler is 
capable of 256 digital inputs or outputs and up to 100 
analog inputs and outputs. 

ElEctronic cam  

Powerful, flexible cam features make it easy for you to 
create unlimited motion profiles. You can change cams 
on the fly or based upon direction. PowerTools makes 
it simple to import your exported cam system data for 
mechanical to servo cam replacement.

Virtual Master
Distance Recovery
Timers  
Camming 
Torque Mode 
Real Time Programs 
Modbus Slaves

Electronic Camming
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Queuing  

Queuing is used when the ability to store data in a 
temporary memory location is needed.  Up to eight 
Queues are available. Queues are generally found in 
applications where a sensor is located several product 
lengths ahead of the actual drive motion. The EP-P 
stores the captured position with an offset and accesses 
it using a built-in compare function.

High Speed Labeling

Program Multi-tasking

Because many applications require the operation of 
a background task that operates outside of the main 
program loop, but must be consistently processed, the 
EP-P has the ability to execute multiple tasks.

Multiple Profile Summation  

Motor motion or “Axis” motion may be generated from 
either of two Profiles:  Profile.0 and Profile.1.  Each 
of these Profiles can run any type of motion (Index, 
Jog, Gear, etc) at any time or both of the Profiles can 
generate motion simultaneously.

Random Infeed – Smartbelt

The EP-P is used to speed up or slow down the motor.  
The product is dropped exactly in the desired position.

Product
Sensor

Master Axis
Encoder

Random Infeed-Smartbelt

NT Motor

Master
Sensor

PLC with
Profibus

NT Motor

Labels

Product
Sensor

Master
Encoder

Master Axis

Peel Bar

PLC with 
Modbus TCP/IP

High Speed Labeler
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Epsilon EP Typically a servo drive controls a motor’s velocity or 
torque based upon an analog command input. An 
external position controller is needed to calculate the 
position error and adjust the analog command to cause 
the motor to adjust its actual position.
 
With the Position Tracker™ mode, the closed loop 
feature of the position controller has been brought 
into the drive itself. The user simply needs to feed the 
drive an analog or fieldbus signal that is proportional to 
absolute motor position. 
 
No complex ladder logic to send acceleration, velocity 
and position information, just predefine the maximum 
values of acceleration and velocity in PowerTools Pro 
software and then send the position information, via 
analog input or over the network (Modbus RTU, Modbus 
TCP/IP, EtherNet/IP, Profibus DP or DeviceNet), and the 
drive will command the motor to that exact position. 

The CPU continually monitors the register for changes 
and commands the motor when changes occur. Network  
or analog signal loss can be enabled for fault detection.  
This solution offers all of the advantages of a fully closed 
loop servo without the cost of a traditional position 
controller.

Position Tracker™ – Analog MODE  

The advantage of the Position Tracker analog mode 
is that the drive can now use a simple and low cost 
analog output module from a PLC (or analog joystick, 
potentiometer, Lab View Analog output, etc.) instead 
of a costly position control module. Potentially saving 
the OEM or end user up to $1400 per two axis system, 
while still allowing for complete programmable position 
control.  Analog feedback is not required, but a feedback 
is provided with the analog output on the drive.
 

Analog Position mode has several features that allow 
its intelligence to go beyond the initial setup. Using the 
“Motion Made Easy”™ philosophy, Control Techniques 
developed the Analog Position mode with many 
advanced features such as: Mode Enable, Velocity Limits, 
Dead Band, Preset Calibration and Teach functions.
 
Position Tracker™ – Fieldbus  
INDEXING (EP-I, EP-P, SM-EZMotion)

If you like the simplicity of analog position mode but 
require a optional command source. Upgrade to the 
Position Tracker™ – Fieldbus Indexing. This indexing 
option tracks the updated command and dynamically 
indexes the motor/load. Just send a single numeric value, 
using fieldbus communication of choice, to a predefined 
register and the motor will go to that position and hold 
it’s position until another command is sent. Commands 
can be sent on-the-fly even when the motor is in 
motion, positioning to the latest command.

Epsilon EP 
Position Tracker™  
Use these features, standard in the Epsilon EP  
to replace an expensive PLC based position 
control module with a simple analog signal  
or fieldbus register.

+10

0

-10

Time

Analog Position Command Value

24 

12

0

Time

Motor Position [Inches]
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EP Series Drive Terminals and Pinouts

Epsilon EP
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Power (J1)

Terminal Signal

L1 AC Input L1

L2 AC Input L2

PE PE

Motor R Motor Power R

Motor S Motor Power S

Motor T Motor Power T

Gnd Motor Ground

Logic + Logic +24 VDC

Logic - Logic 0 VDC 

Digital I/O (J3)

Pin Number Signal

1 Input 1

11 Input 2

2 Input 3

12 Input 4

3 Input 5

13 Input 6

4 Input 7

14 Input 8

5 Input 9

15 Input 10

6 Input 11

16 Input 12

10 Drive Enable

19 I/O + VDC

20 I/O Common

7 Output 1

17 Output 2

8 Output 3

18 Output 4

9 Output 5

25 Output 6

26 Output 7

21 Output 8

22 Input 13

23 Input 14

24 Input 15

Feedback (J6)

Pin Number Signal

1 Encoder A

2 Encoder A/

3 Encoder B

4 Encoder B/

5 Encoder Z

6 Encoder Z/
7 Commutation U

8 Commutation U/

9 Commutation V

10 Commutation V/

11 Commutation W

12 Commutation W/

13 5VDC Power

14 Ground

15 Motor OverTemp

Shunt (J10)

Pin Number Signal

1 B+

2 PE

3 SH

4 PE

5 B-

Ethernet (J4) (EP-P ONLY)

Pin Number Signal

1 TX+Ve

2 TX-Ve

3 RX+Ve

4 N/C

5 N/C

6 RX-Ve

7 N/C

8 N/C

DeviceNet (J9)     (EP-PDN, IDN ONLY)

Pin Number Signal

1 V-

2 CAN_L

3 Shield

4 CAN_H

5 V+

RS485 (J2)

Pin Number Signal

1 120 Ohm Term

2 RX TX

3 Isolated OV

4 + 15V

5 Isolated OV

6 TX Enable

7 RX/ TX/

8 RX/ TX/

Shell PE

Sync In (J10)

Pin Number Signal

1 Encoder Out A

2 Encoder Out B

3 Encoder Out Z

4 5 VDC

5 Encoder Out A/

6 Encoder Out B/

7 Encoder Out Z/

8 Logic Common

9 N/C

Profibus (J13)     (EP-PPB ONLY)

Pin Number Signal

3 B

8 A

Analog, Sync Out (J5)

Pin Number Signal

1 Encoder Out A

2 Encoder Out A/

3 Encoder Out Z

4 Pulse Out

5 Analog In +

6 Analog Ground

7 Analog Out 1

8 Logic Common

9 Encoder Out A/

10 Encoder Out B/

11 Encoder Out Z/

12 Direction Out

13 Analog In -

14 Analog Ground

15 Analog Out 2

(Bottom View)
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Epsilon EP - 230V FM Motor Specifications
Drive
Model

EP

Motor
Model*

Cont. Stall
Torque
lb-in
Nm

Peak Stall
Torque
lb-in
Nm

Rated Torque
@Rated Speed*

lb-in
Nm

Rated
Power

HP
kWatts

Max.** 
Operating

Speed
RPM

Encoder
Resolution
lines/rev

Inertia

lb-in-sec2

kg-cm2

Motor Ke

Vrms/krpm

Motor Kt

lb-in/Arms
Nm/Arms

Motor
Weight

lb
kg

-202
055E2C30

16.7 33.5 15.9 0.9 3000 4096 0.000 53 7.61 4.0
1.9 3.8 1.8 0.64 0.34 0.86 1.80

-206
055E2C60

18.7 50.6 11.9 1.3 6000 4096 0.000 27 3.89 4.0
2.1 5.7 1.4 0.99 0.34 0.44 1.80

-202
075E2A40 

10.62 25.49 8.85 0.56 4000 4096 0.00619 44 6.37 7.9
1.20 2.88 1.00 0.42 0.7 0.72 3.6

-204
075E2B40

19.5 50.98 15.05 0.95 4000 4096 0.00106 44 6.37 9.7
2.23 5.76 1.70 0.71 1.2 0.72 4.4

-204
075E2C40 

25.49 50.98 20.35 1.28 4000 4096 0.00142 44 6.37 11.4
2.88 5.76 2.30 0.96 1.6 0.72 5.2

-204
075E2D30 

32.92 65.84 30.97 1.47 3000 4096 0.00117 57 8.23 13.2
3.72 7.44 3.50 1.10 2 0.93 6.0

-206
095E2B40

38.1 76.46 26.55 1.68 4000 4096 0.00257 44 6.37 13.9
4.32 8.64 3.00 1.26 2.9 0.72 6.3

-209
095E2D30 

66.4 148.15 60.18 2.85 3000 4096 0.00451 57 8.23 19.1
7.53 16.74 6.80 2.14 5.1 0.93 8.7

-209
095E2D40

57.35 114.70 43.37 2.73 4000 4096 0.00451 44 6.37 19.1
6.48 12.96 4.90 2.05 5.1 0.72 8.7

-209
095E2E30

74.07 148.15 71.68 3.39 3000 4096 0.00549 57 8.23 21.8
8.37 16.74 8.10 2.54 6.2 0.93 9.9

-216
115E2B60

58.2 133.1 35.4 3.3 6000 4096 0.006 29 4.16 21.3
6.6 15.0 4.0 2.51 6.70 0.47 9.70

-216
115E2C40

83.2 203.9 55.8 3.5 4000 4096 0.008 44 6.37 25.5
9.4 23.0 6.3 2.64 9.00 0.72 11.60

-216
115E2D40

102.0 203.9 66.4 4.2 4000 4096 0.010 44 6.37 29.7
11.5 23.0 7.5 3.14 11.40 0.72 13.50

-216
142E2B40

95.6 203.9 61.9 3.9 4000 4096 0.014 44 6.37 29.3
10.8 23.0 7.0 2.93 15.60 0.72 13.30

-216
115E2E30

130.0 263.4 111.0 5.3 3000 4096 0.012 57 8.23 33.9
14.4 29.8 12.3 3.96 13.80 0.93 15.40

-216
142E2C30

131.7 263.4 108.0 5.1 3000 4096 0.020 57 8.23 35.4
14.9 29.8 12.2 3.83 22.20 0.93 16.10

-216
142E2D20

174.7 396.5 162.8 5.1 2000 4096 0.025 86 12.39 41.6
19.7 44.8 18.4 3.85 28.80 1.40 18.90

-216
142E2E20

198.2 396.5 188.5 5.9 2000 4096 0.031 86 12.39 47.7
22.4 44.8 21.3 4.46 35.40 1.40 21.70

*See order guide on previous page for complete motor model number.
**Rated Speed = Maximum Operating Speed

Epsilon EP - 230V FM Motor Speed Torque Curves

FM 055E2C600 with EP-206
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Epsilon EP - 230V FM Motor Speed Torque Curves continued

FM 115E2C400 with EP-216
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FM 115E2D400 with EP-216
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Specifications
                   Voltage    240 VAC 
        Drive Frequency    10 ºººkHz 
Ambient Temperature    25°C (77°F)
       Case Temperature    100°C (212°F)

Legend
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All performance data listed above has a +/-10% tolerance and is subject 
to change at any time without notice.  For more detailed information 
on performance data and test conditions please refer to the motor 
section of the catalog.  For brake motor information, complete motor 
specifications and dimensions please refer to our motor section.
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FM 095E2D400 with EP-209
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FM 095E2E300 with EP-209
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Specifications
                    Voltage    240 VAC  
        Drive Frequency    10 kHz  
Ambient Temperature    25°C (77°F) 
       Case Temperature    100°C (212°F)

All performance data listed above has a +/-10% tolerance and is subject 
to change at any time without notice.  For more detailed information on 
performance data and test conditions please refer to the motor section of 
the catalog.  For brake motor information, complete motor specifications and 
dimensions please refer to our motor section.
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Epsilon EP - 230V NT Motor Specifications
Drive
Model

EP

Motor
Model*

Cont. Stall
Torque
lb-in
Nm

Peak Stall
Torque
lb-in
Nm

Rated Torque
@Rated Speed*

lb-in
Nm

Rated
Power

HP
kWatts

Max.** 
Operating

Speed
RPM

Encoder
Resolution
lines/rev

Inertia

lb-in-sec2

kg-cm2

Motor Ke

Vrms/
krpm

Motor Kt

lb-in/Arms
Nm/Arms

Motor
Weight

lb
kg

-202 NT-207 7.5 15.00 7.50 0.60 5000 2048 0.000094 35 5.12 3.0

0.85 1.69 0.85 0.44 0.106 0.58 1.4

-204 NT-212 12.5 25.00 12.00 0.95 5000 2048 0.000164 35 5.12 4.0

1.41 2.82 1.36 0.71 0.185 0.58 1.8

-206 NT-320 18.5 37.00 16.00 1.02 4000 2048 0.000328 29 3.50 6.0

2.1 4.18 1.81 0.76 0.37 0.40 8.6

-206 NT-330 28.0 56.00 27.00 1.71 4000 2048 0.000438 36 5.04 7.3

3.2 6.33 3.05 1.28 0.494 0.57 3.3

-206 NT-345 42.0 80.00 36.00 1.71 3000 2048 0.000668 50 6.37 10.0

4.75 9.04 4.07 1.28 0.754 0.72 4.5

-209 NT-355 48.0 104.00 48.00 2.29 3000 2048 0.000888 50 6.32 12.3

5.42 11.75 5.42 1.70 1.002 0.71 5.6

*See order guide on previous page for complete motor model number.
**Rated Speed = Maximum Operating Speed

Legend

120V Curve

Continuous Torque

Peak Torque

Epsilon EP - 230V NT Motor Speed Torque Curves
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Epsilon EP - 230V MG Motor Specifications
Drive
Model

EP

Motor
Model*

Cont. Stall
Torque
lb-in
Nm

Peak Stall
Torque
lb-in
Nm

Rated Torque
@Rated Speed*

lb-in
Nm

Rated
Power

HP
kWatts

Max.** 
Operating

Speed
RPM

Encoder
Resolution
lines/rev

Inertia

lb-in-sec2

kg-cm2

Motor Ke

Vrms/
krpm

Motor Kt

lb-in/Arms
Nm/Arms

Motor
Weight

lb
kg

-202 MG-205 5.00 17.63 3.70 0.29 5000 2048 0.000099 28 4.10 3.0
0.56 1.99 0.42 0.22 0.112 0.47 1.3

-202 MG-208 8.00 18.04 7.25 0.58 5000 2048 0.000169 28 4.10 4.0
0.90 2.04 0.82 0.43 0.191 0.47 1.8

-204 MG-316 18.60 44.00 16.00 1.02 4000 2048 0.00056 38 5.50 8.3
2.10 4.97 1.81 0.76 0.63 0.62 3.8

-206 MG-340 45.00 107.90 41.00 1.95 3000 2048 0.001458 57 8.30 14.6
5.08 12.19 4.63 1.45 1.646 0.94 6.6

-209 MG-455 62.00 158.40 52.00 2.48 3000 2048 0.002658 60 8.80 20.0
7.01 17.90 5.88 1.84 3.000 0.99 9.1

-209 MG-490 77.00 154.80 60.00 2.86 3000 2048 0.005175 59 8.60 28.6
8.70 17.49 6.78 2.13 5.823 0.97 13.0

-216 MG-490 88.6 275.2 79.7 3.8 3000 2048 0.005175 59 8.60 28.6
10.0 31.1 9.0 2.86 5.823 0.97 13.00

-216 MG-4120 123.9 336.0 111.5 5.3 3000 2048 0.007458 72 10.50 37.0
14.0 38.0 12.6 4.00 8.43 1.19 16.80

*See order guide on previous page for complete motor model number.
* Rated Speed = Maximum Operating Speed

MG205 with EP-202 MG208 with EP-202 MG316 with EP-204

MG340 with EP-206 MG455 with EP-209 MG490 with EP-209
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		   	         Torque
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	 		   	       Torque
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Specifications
                   Voltage    240 VAC 
        Drive Frequency    10 kHz 
Ambient Temperature    25°C (77°F)
       Case Temperature    100°C (212°F)

Legend

120V Curve

Continuous Torque

Peak Torque

Legend
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Legend
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Peak Torque

All performance data listed above has a +/-10% tolerance and is subject 
to change at any time without notice.  For more detailed information 
on performance data and test conditions please refer to the motor 
section of the catalog.  For brake motor information, complete motor 
specifications and dimensions please refer to our motor section.

MG490 with EP-216 MG4120 with EP-216
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Epsilon EP - 230V MG Motor Speed Torque Curves
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Epsilon EP - 230V XV Motor Specifications 
Drive
Model 

EP

Motor
Model*

Cont. Stall
Torque
lb-in
Nm

Peak Stall
Torque
lb-in
Nm

Rated Torque
@Rated Speed*

lb-in
Nm

Rated
Power

HP
kWatts

Max.**
Operating

Speed
RPM

Encoder
Resolution
lines/rev

Inertia

lb-in-sec2

kg-cm2

Motor Ke

Vrms/
krpm

Motor Kt

lb-in/Arms
Nm/Arms

Motor
Weight

lb
kg

-202 XV-401 0.84 2.58 0.80 0.06 5000 2048 0.0000097 7.80 0.89 0.7

0.09 0.29 0.09 0.05 0.011 0.10 0.3

-202 XV-403 2.81 8.51 1.90 0.15 5000 2048 0.00004 12.70 2.24 1.1

0.32 0.96 0.21 0.11 0.045 0.25 0.5

-202 XV-606 5.60 16.54 4.50 0.36 5000 2048 0.000161 29.20 3.76 2.4

0.63 1.87 0.51 0.27 0.182 0.42 1.1

-204 XV-6011 11.30 33.20 8.50 0.67 5000 2048 0.000284 29.50 4.15 3.5

1.28 3.75 0.96 0.50 0.321 0.47 1.6

-204 XV-8017 16.90 40.00 15.00 1.19 5000 2048 0.00096 35.20 5.00 5.4

1.91 4.52 1.69 0.89 1.092 0.56 2.4

-204 XV-8023 23.30 50.56 20.00 0.95 3000 2048 0.001335 44.60 6.32 6.9

2.63 5.71 2.26 0.71 1.509 0.71 3.1

-206 XV-8028 28.20 72.41 17.70 1.40 5000 2048 0.001705 39.20 5.57 8.3

3.19 8.18 2.00 1.05 1.927 0.63 3.8

-206 XV-13046 46.50 100.23 40.00 1.90 3000 2048 0.010611 53.10 7.71 15.8

5.25 11.33 4.52 1.42 11.99 0.87 7.2

-204 XV-13051 50.60 102.96 39.00 1.24 2000 2048 0.010611 85.80 12.87 15.8

5.72 11.63 4.41 0.92 11.99 1.45 7.2

-209 XV-13068 67.50 136.62 57.00 2.71 3000 2048 0.015345 54.20 7.59 19.1

7.63 15.44 6.44 2.02 17.34 0.86 8.7

-206 XV-13089 88.80 202.41 75.00 2.38 2000 2048 0.015345 94.60 15.57 21.3

10.03 22.87 8.47 1.77 17.34 1.76 9.7

-209 XV-130101 101.00 249.84 85.00 2.70 2000 2048 0.020072 90.00 13.88 22.4

11.41 28.23 9.60 2.01 22.68 1.57 10.2

*See order guide on previous page for complete motor model number.
**Rated Speed = maximum operating Speed
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Epsilon EP

Epsilon EP - 230V XV Motor Speed Torque Curves

XV401 with EP-202 XV403 with EP-202
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XV13046 with EP-206
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XV13068 with EP-209
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Specifications
                   Voltage    240 VAC 
        Drive Frequency    10 kHz 
Ambient Temperature    25°C (77°F)
       Case Temperature    75°C (167°F)

All performance data listed above has a +/-10% tolerance and is subject to change at any 
time without notice.  For more detailed information on performance data and test conditions 
please refer to the motor section of the catalog.  For brake motor information, complete motor 
specifications and dimensions please refer to our motor section.
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The Epsilon Series is a compact digital servo drive in the 
Control Techniques lineup. Designed to fit in cabinets as 
small as six inches (152 mm) deep, with cables attached, 
Epsilon drives possess the rugged quality and reliability 
found in our larger drive series.

There are three ratings of each Epsilon drive: 2 Amp, 
3 Amp and 5 Amp, with the largest drive delivering 
up to 40 lb-in continuous torque. Each drive contains 
a 14-segment status display, reset button, removable 
connectors and utilizes standard “D” type connectors.

The Epsilon is available as a base drive, the Epsilon Eb; 
or as a single-axis positioning, indexing drive, the Epsilon 
Ei. The Epsilon Ei is also available as DeviceNet-ready 
drive, the Epsilon Ei-DN.

The Epsilon is very easy to commission and program 
using PowerTools FM software. This Windows-based 
programming environment makes extensive use of drag 
and drop editing, tabbed setup screens and hierarchical 
views. Online help is a mouse click away to answer any 
questions. Application notes, programming examples 
and the current version of PowerTools FM software 
can be downloaded from our web site at no charge. 
PowerTools FM is used to select the operating mode and 
motor, configure I/O, set velocity limits and torque levels, 
and monitor drive and I/O Status. 

The Base drive can be configured in seven operating 
modes: Analog Torque, Analog Velocity, Preset Velocity, 
Preset Velocity + Analog Velocity, Pulse/Pulse, Pulse/ 
Direction and Pulse/Quadrature. For positioning, the 
indexing version is your choice. The indexing drive gives 
you 16 Indexes with chaining and linking capability, 
jogging, a multitude of homing routines, and user units.

Communication is done via RS232 or RS485 Modbus 
RTU, which is standard on all Control Techniques drives. 
DeviceNet is available as an option on the indexing 
model, Ei-DN. The Epsilon is designed to run with 
Control Techniques NT, MG, EZ Unimotors and FM 
motors (the EZ Unimotor replacement) and can easily be 
configured for use with third party motors. Digital Drive

Epsilon 
1st Generation Compact Drive

• 90 to 264 VAC 1Ø input power

• Up to 40 lb-in continuous torque

• Drive options: Base, Indexing, and Indexing with
   DeviceNet 

• Easy install, setup and operation

        • Compact, space saving design, six-inch (152 mm)  

           panel depth including cables

        • Pluggable connectors, Standard D-Shell and Screw    

           Terminals

        • State-Space Observer Control, which allows 10-1  

           inertia mismatch out of the box, and 50-1 with  

           tuning 

        • Free PowerTools software, and upgrades

• Programmable, optically-isolated I/O

• RS232/485 serial communication interface using  
   Modbus protocol

• 14-segment status and diagnostic display, 
   time-stamping of last 10 faults for easy   
   troubleshooting

• Field programmable flash memory firmware 
   (upgrades are free)

• Auto-Tune support for any servo motor with  
   encoder feedback 

• 24 VDC auxiliary input for logic backup

MODBUS

This Epsilon drive is fully supported and available for 
customers who prefer not to change their existing 
design. However, the Epsilon EP is a new, more 
powerful, lower priced replacement for the Epsilon.
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Epsilon EP

Drive Model Dimension A Dimension B

-202 2.10 [53.3] .45 [11.4]

-203 2.10 [53.3] .45 [11.4]

-205   3.56 [90.42]   .70 [17.78]

5.96
[151.4]

5.21
 [132.3]

8.27
 [210.1]

7.15
 [181.6]

7.75
 [196.9]

0.56
 [14.2]B* 1.20

 [30.5]

Ø0.22
 [Ø5.6]

1.20
 [30.5]

5.39
 [136.9]

0.20
 [5.1]

3.00
 [76.2]

1.81
 [46.1]

1.04
[26.4]

TIA or 
CO485 
 Cable

DDS
DDS, Term-H, Term-T

1.85
[46.9]

1.84
[46.7]

3.50
 [88.9]
Cable

Clearance

0.75
[19.05]

0.19
[4.8]

EIO Cable

0.5 [13]
side clearance
for heatsink

A*

Power Requirements
AC Input Voltage: 1Ø, 90 to 264 VAC, 47 - 63 Hz   
(240 VAC for rated performance)

AC Input Current

-202: 4.3 Arms (140A for 2ms inrush) 
-203: 6.5 Arms (140A for 2ms inrush) 
-205: 10.8 Arms(140A for 5ms inrush)

Output Continuous Current (RMS)

-202: 1.8 Arms 
-203: 3 Arms 
-205: 5 Arms

Output Peak Current (for 4 seconds)

-202: 3.6A 
-203: 6A 
-205: 10A

Continuous Output Power

-202: 0.7 kW 
-203: 1.2 kW 
-205: 2.0 kW

Switching Frequency  20 kHz 

Logic Supply  Internal

Auxiliary Logic Supply  +18 to 30 VDC @ 0.5A

Encoder Supply Output  +5 VDC, 250 mA

System Efficency  93%

Cooling Method
-202: Convection 
-203: Convection 
-205: Convection

 

Regeneration
Internal Energy Absorption (115V)

-202: 41 Joules 
-203: 41 Joules 
-205: 113 Joules

Internal Energy Absorption (230V)

-202: 18 Joules 
-203: 18 Joules 
-205: 48 Joules

External: Connection to RSR-2 with external 
resistor, 20 Ohm min, 15 Arms, 2 kW

Drive Control Inputs
Analog: (1) +/-10 VDC, 14 bit, 100 kOhm, 
Differential

Analog Max. Input Rating: Differential +/-14 VDC, 
Each Input with Reference to Analog Ground  
+/-14 VDC

Digital: (5) +10 to 30 VDC, 2.8 kOhm, Sourcing, 
Optically Isolated

Pulse: (1) Differential RS422, 2 mHz/Channel, 
50% Duty Cycle

Single Ended: (1) TTL Schmitt Trigger 1 MHz/
Channel, 50% Duty Cycle

Motor Overtemperature: 0 to +5 VDC, 10 kOhm, 
single ended

Drive Control Outputs
Analog: (2) +/-10 VDC, 10 bit, Single-ended 20 mA

Digital: (3) +10 to 30 VDC, 150 mA, Sourcing 
Optically Isolated

Pulse: Differential RS422 and TTL compatible, 
20 mA/Channel Sink or Source

I/O Supply:  +10 to 30 VDC

Environmental
Rated Ambient Temperature: 32° to 104°F (0° to 
40°C) for rated performance

Maximum Ambient Temperature: 32° to 122°F (0° 
to 50°C) with power derating of 3.5%/1.8F (1°C) 
above 104°F (40°C)

Rated Altitude: 3280’ (1000 m)

Maximum Altitude: For altitudes >3280’ (1000 m) 
derate output by 1%/328’ (100 m )

Vibration: 10 to 2000 Hz @ 2 g

Humidity: 10 to 95% non-condensing

Storage Temperature: -13° to 167°F  
(-25° to 75°C)

Ingress Protection: IP-20

Serial Interface  
RS232/RS485 Modbus RTU w/ 32-bit extension 
— 9600 to 19.2 kBaud 

Internal RS232 to RS485 Converter

Drive Weight
-202: 3.3 lb (1.5 kg) 
-203: 3.3 lb (1.5 kg) 
-205: 3.7 lb (1.7 kg)

DeviceNet (Optional)
Power Consumption: 25 mA 
Baud Rateds: 125, 250 and 500 kps 
Node Addresses: 00-63 
Messaging: Explicit and Polled I/O

Epsilon Specifications and Dimensions

Go to
Power CDPower CD

for complete data
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