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Galil’s popular DMC-21x3 Ethernet mo-
tion controller now comes available with three
new options: 1) Metal Enclosure, 2) Screw Ter-
minals and Optical Isolation, and 3) Drives for
Low Inductance Servo Motors.

Metal Enclosure Option

With this option, users get a 1- through
4-axis DMC-21x3 controller and ICM-20105
interconnect combined, as standard, in an
8.55" x 5.6" x 1.95" metal enclosure. If required,
other packaging options are available, i.e., a
DMC-2183 8-axis controller can be packaged
with an AMP-20540 and AMP-20440.

DMC-2143-DC24 and ICM-20105 packaged
in a metal enclosure.

Screw Terminals and Optical
Isolation for AMP-205x0

For convenient prototyping of applica-
tions, the ICM-20500 provides a screw termi-
nal interface for the AMP-205x0 multi-axis
amplifier. It also provides optical isolation and
signal conditioning on digital inputs and out-
puts to interface with up to 24V I/O. The
first four outputs are capable of delivering
high power to as much as 500mA at up to
24 VDC. If D-type connectors are preferred
instead of screw terminals, the ICM-20500
can be ordered as ICM-20500-DTYPE. The
D-type connectors include four 15-pin high-

density connectors and one 44-pin high-den-
sity connector.

ICM-20500 Intercon-
nect Module attached to AMP-20540 Amplifier.

Drives for Low Inductance Servo Motors
The AMP-20542 contains four transcon-

ductance, PWM amplifiers for driving small,
low-inductance brush or brushless servomo-
tors. Each amplifier drives servomotors oper-
ating at 18-60 VDC, at up to 3.3A continu-
ous, 5A peak. In addition, the drive for each
axis is software configurable so that it can
operate in a chopper or inverter mode. The
chopper mode is intended for operating low 

inductance motors (for more information, 
see “Chopper and Inverter Drives” article in
this issue of ServoTrends). 

The AMP-20542 also offers protection for
over-voltage, under-voltage, over-current, and
short-circuit. The amplifier status can be read
through the DMC-21x3 controllers, and the
BS command allows easy hall sensor set-up.

AMP-20542 attached to a DMC-2143.

For more information on the DMC-21x3
and options, contact Galil at 800-377-6329
or go to: http://www.galilmc.com/products/
econo/dmc21x3.html

Galil Offers Three New Options for DMC-21x3 Controller and Drives

■ ICM-20100 4-axis Interconnect with D-type connectors for interface to external drives

■ ICM-20105 4-axis Interconnect with D-type connectors for interface to external drives.
Also includes optical isolation for I/O.

■ ICM-20500 4-axis Interconnect with screw terminals and optical isolation. Attaches to AMP-205x0.

■ SDM-20240 Four full/half step drives for stepper motors

■ SDM-206x0 Two or four microstep drives for stepper motors

■ AMP-20341 Four 20W drives for brush servos

■ AMP-204x0 Two or four 200W drives for brush servos

■ AMP-205x0 Two or four 500W drives for brushless/brush servos

■ AMP-20542 Four 200W drives for low inductance, brushless/brush servos

■ DB-28040 Daughter Board for additional 40 digital I/O plus 8 analog inputs

■ DB-28104 Daughter Board for Sine/Cosine encoder signals. Interpolates into high-resolution position data.

■ BOX Metal enclosure for DMC-21x3. Standard configuration is for DMC-2143 attached to ICM-20105.
Other packaging options available upon request.

Options for DMC-21x3 Ethernet Motion Controllers

http://www.galilmc.com/products/econo/dmc21x3.html
http://www.galilmc.com/
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By Robin Riley, Senior Applications Engineer

In this article, two methods for controlling the voltage across
brushless servo motor windings are compared: 1) Bipolar and 2)
Unipolar modulation.

Overview

Galil’s brushless amplifiers are designed to provide the necessary
current and voltage to drive a motor at the commanded velocity
and torque. To perform this task, a low-power DC signal from the
motion controller is converted to a high-power current that is sup-
plied across the motor leads. Brush-type and brushless motors are
similar in operation with the primary difference being that brushless
motors have three phases that are commutated, while brush-type
motors have only one phase. 

A single phase of a three-phase, brushless motor is used as an
example for purposes of discussion in this article. Figure 1 shows the
layout of an H-bridge amplifier circuit.

Figure 1. Typical H-Bridge amplifier circuit

Galil amplifiers, such as the AMP-20540 and AMP-20542, are
called switching amplifiers. This is because a fraction of the available
voltage is supplied to the motor by switching the polarity of the volt-
age applied to the motor. By varying the time duration between one
state and the other, the motor current is precisely controlled.

Bipolar (Inverter) Method

There are two primary methods of controlling the voltage across
the motor winding. The first method is bipolar (or inverter) modula-
tion. To attain a steady DC voltage, the H-bridge applies positive
and negative voltages across the motor winding in a ratio that gives
the desired voltage. See Figure 2.

Figure 2. Bipolar voltage source

For example, the user has a motor and amplifier with a +40 volt
DC supply. If the user requires 20 Volts across the motor windings,
the H-bridge driver would switch the transistors so that 40V is sup-
plied to the motor windings for 75% of a given period, and -40V
supplied for the balance. The result is an average voltage of 20V.
Note: Galil’s AMP-20540 uses the bipolar method of operation.

Unipolar (Chopper) Method

The second method for controlling the voltage across the motor
winding is unipolar (or chopper) modulation. The unipolar method
applies either positive or zero voltage across the motor winding.
To achieve motion in the reverse direction, the other two transistors
in the H-bridge are used. The voltage that is supplied to the motor
is controlled by varying the On and Off time within a fixed period.
See Figure 3, which shows a 40V supply.  

The motor is required to have 20V across the windings. This is
achieved by switching between 0V and 40V in equal parts. Galil’s
AMP-20542 amplifier can be selected for the unipolar or the bipolar
mode of operation.

Figure 3. Unipolar voltage source

Comparison of methods

While both the bipolar and unipolar methods provide accurate
voltage across the motor windings, there are benefits that each pro-
vides over the other.

For example, the bipolar amplifier provides a smooth transition
through 0 Volts. Therefore, the response of the motor is linear
around zero, and will give a better response when it is at standstill
or is settling. If a system uses a supply that is relatively low (with
a motor that has normal inductance), then the bipolar amplifier is
a good choice. However, since the voltage swing across the motor

is twice that of unipolar systems, the resulting current ripple is
also doubled, causing higher power dissipation.

Conversely, the Unipolar system has less current ripple due
to the smaller voltage swing. But, at around zero, the driver can
cause some nonlinear effects. If the system uses a supply that is 
relatively high, with a known low-inductance, low-power motor,
then the Unipolar amplifier can be the better choice.

Comparing Bipolar and Unipolar Switching Systems in Brushless Drives
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Galil introduces its new MotorSizer™ web-based tool designed
to help users “quick size” their motion system. Available at no
cost, this easy-to-use tool directs you to specify your load and
motion requirements for various mechanical systems. MotorSizer
then performs a thorough analysis to select which motors and
amplifiers (or enter your own) can properly drive your load to the
motion requirements. Capable of analyzing both stepper and servo
motor systems, MotorSizer is password protected (registration is
required) and automatically saves your data for future reference.
To use the new MotorSizer tool, go to: http://www.galilmc.com/
motorsizer.html

Galil’s MotorSizer also lets you specify and analyze each axis
in your system. The actuator types available for analysis are listed

below.
To accomplish this, the user selects the actuator type and then

enters the load and actuator parameters, such as inertia of the load,
friction and efficiencies. Next, the user specifies the motion profile
parameters such as distance, move time, acceleration time (or slew
speed and acceleration), and dwell time. Then, the motor and drive
parameters are specified. After that, MotorSizer calculates and ana-
lyzes if the motor and drive can move the load according to the
specifications and be able to stay within peak torque, continuous

torque, maximum speed and temperature rise ratings.
Here’s an example: Move 200lbs vertically (against a 188lb

downward vacuum force) 35 inches in 15 seconds. The actuator is
a 0.4 in/rev lead screw with 6:1 gear reduction. Parameters are
summarized in the table below.

The specifications for the load and motion are entered in-
to Screens 3 through 6 shown below. In Screen 5, Galil’s motor
# N34-170-1000 is specified. In Screen 6 the CDS-3310 control-
ler and drive unit is selected. The motor and drive PASS the re-
quired peak torque and current, continuous torque and current,
maximum speed, and temperature rise.     (Continued on Next Page)
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Galil Introduces Its NEW MotorSizer Web-Tool

Parameter Value Units

Actuator Type Lead Screw
Load Mass 200 lb
Load Force 388 lb
Lead 0.4 in/rev
Gear Ratio 6 to 1
Move distance 35 in
Move time 15 s
Accel Time 1 s

■ Belt Drive ■ Lead  Screw                  ■ Linear Motor               ■ Rack and Pinion             ■ Rotary

http://www.galilmc.com/motorsizer.html
http://www.galilmc.com/
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NEW Galil Introduces Its New MotorSizer Web-Tool (Continued From Previous Page)

Screen 1. Screen 3.

Screen 2. Screen 4.
Continued on Next Page)

http://www.galilmc.com/
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Galil, the pioneer and innovator in motion control,
presents its highly acclaimed, comprehensive motion control
seminars this spring season. Both the half-day “Motion Control
Made Easy” and two-day “Product Workshop” will be conducted
live. Course summaries, pricing and locations are detailed
below:

Motion Control Made Easy — Half-day (4 hours)  $79

Ideal for beginners or those who want to refresh their motion
control skills, this seminar provides a basic introduction on how
to successfully implement motion control systems. It covers such
subjects as selecting system elements, servo tuning, programming
and application examples. For those who cannot attend, the semi-
nar is also available on video and as a web-based training course.

Marlborough, MA
Tuesday, May 3. Taught by Todd Shearer, Sr. Appl. Engineer

Santa Clara, CA
Thursday, May 5. Taught by Jacob Tal, Founder of Galil

Product Workshop — Two-days  $250

Over the course of two days, users of Galil motion controllers
will gain a highly detailed, in-depth understanding on how to con-
nect system elements, as well as tuning, motion programming and
trouble-shooting. Attendees will be able to test their application on
actual hardware and review it personally with Galil’s resident team
of motion control experts. Pre-requisite: current or prior use (or
purchase) of a Galil controller.

Rocklin, CA (Galil’s headquarters)
Monday through Tuesday, May 2-3

Over 10,000 engineers have attended Galil’s seminars to expand
their motion control knowledge and to increase their productivity.
Your complete satisfaction is guaranteed or your money back. Call
Galil at 800-377-6329 to make your reservation or register on-line
at www.galilmc.com/training/seminars.html.

Hurry! Register by April 22—get $20 off ! Enrollment is very
limited. If you cannot attend these live seminars, Galil offers the
half-day seminar on video or as a web-based training course.

Galil Presents Live “Motion Control Made Easy” & “Product Workshop” Seminars

Screen 5. Screen 6.

http://www.galilmc.com/training/seminars.html
http://www.galilmc.com/
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Galil. We Move the World.
With over 350,000 controllers installed

worldwide, Galil is the #1 leading supplier
of motion controllers. Galil’s legacy of
innovation began in 1983 when they in-
troduced the first microprocessor-based
servo motion controller. Today, Galil con-
tinues its leadership by offering the most
powerful, cost-effective and easy-to-use
motion controllers to accommodate all
your motion needs.

Galil provides you with the widest
choice of single or multi-axis, bus-based
or stand-alone, and box-level or card-level
controllers. Interface options include PCI,
ISA, PC/104, VME, cPCI, USB, RS232
and Ethernet. Select from 1-, 2-, 3-, 4-, 5-,
6-, 7- and 8-axis controllers, and configure
them to run stepper or servo motors on
any combination of axes.

Additionally, Galil provides various
accessories that enable you to complete
your project quickly. These include servo
motors, amplifiers and software tools for
quick set-up and “one-button” servo tuning.

Motion Controllers–PCI

DMC-18x0. PCI, 1-8 axes
DMC-18x2. PCI, 1-4 axes
DMC-1417. PCI, 1 axis

Motion Controllers–Ethernet/RS232

DMC-20x0. USB/RS232, 1-8 axes
DMC-22x0. Ethernet/RS232, 1-8 axes
DMC-21x2/x3. Ethernet/RS232, 1-8 axes
CDS-3310. Ethernet/RS232, 1 axis

controller and servo drive unit

DMC-14x5. Ethernet/RS232, 1-2 axes
DMC-34x5. Ethernet/RS232, 1-2 axes
IOC-7007. Ethernet I/O controller

Motion Controllers–Other

DMC-12x0. PC-104, 1-8 axes
DMC-13x8. VME, 1-4 axes
DMC-16x0. cPCI, 1-4 axes
DMC-17x0. ISA, 1-8 axes
DMC-1410. ISA, 1 axis
DMC-1411. PC/104, 1 axis
DMC-1412. RS232, 1 axis

Plug-In, Multi-axis Drives

AMP-20341. 4 axis, 20W servo drives
AMP-204x0. 2 & 4 axis, 200W servo drives
AMP-205x0. 2 & 4 axis, 500W servo drives
SDM-20240. 4 axis, full/half stepper drives
SDM-206x0. 2 & 4 axis, microstep drives

Software Tools

Communication Drivers. For DOS, QNX,
Linux and all current versions of Windows

SmartTerm. Provides a friendly interface to
all Galil controllers

WSDK. Servo Tuning and analysis software

ActiveX Toolkit. Custom controls for Visual
Basic or other ActiveX software

CAD-to-DMC. Translates AutoCAD DXF
files into DMC controller files

For complete specifications and pric-
ing on all Galil products, please go to
www.galilmc.com Request a free catalog
at http://www.galilmc.com/products/
catalog.html.

“The mission of Galil’s experienced Applications
Department is to provide prompt and accurate
technical assistance to help OEMs successfully

deliver their products to market”

FREE ONLINE SUPPORT TOOLS

Application bulletins, white papers and industry articles
http://www.galilmc.com/literature/technotes.html

Library of over 20 tutorials about servo tuning, motion programming, motor and drive
technology and more
http://www.galilmc.com/training/webconf.html

MotionCode™ Toolkit, a step-by-step guide for solving a range of motion applications.
Includes actual motion programs and downloadable code
http://www.galilmc.com/support/motioncode/index.html

Interactive bulletin board with knowledge base for fast answers to your questions
http://www.galilmc.com/cgi-bin/ubb/ultimatebb.cgi

Extensive motion controller and drive product catalog with specs and prices
http://www.galilmc.com/products/catalog.html

With every Galil controller you own, you also get the industry’s most skilled team of motion
specialists as well as an impressive array of online support tools. 

Galil’s motion specialists have over 100 man-years of experience, and they stand ready
to specifically address your application. You can reach them today at 800-377-6329.

Galil’s free online support tools include:

Rely on Galil for Unmatched Support and Service

http://www.galilmc.com/literature/technotes.html
http://www.galilmc.com/training/webconf.html
http://www.galilmc.com/support/motioncode/index.html
http://www.galilmc.com/cgi-bin/ubb/ultimatebb.cgi
http://www.galilmc.com/products/catalog.html
http://www.galilmc.com/products/catalog.html
http://www.galilmc.com/
http://www.galilmc.com/



