
Already, over
10,000 engineers
have attended in-
person various ba-
sic and advanced
Galil Motion Con-
trol seminars–and
the list continues 
to grow. This year,
Jacob Tal, president
and founder of
Galil, continues to
share his knowledge and expertise in motion
control through a series of live seminars. 

Unfortunately, we hear of those who
have not yet experienced Galil’s seminars or
Jacob Tal “live and in-person” due to sched-
uling conflicts, travel and cost constraints–
or the simple fact of being too busy to leave
the workplace. 

For such circumstances, Galil’s new web-
based training courses are the ideal solution
to expand your motion control knowledge 
at your pace and at your place.

Galil’s web-based training functions as a
virtual classroom in which students can step 
through the visual and audio presentation at

their own pace
from the comfort
and convenience
of their PC. An
on-line glossary 
of terms and self-
study test is pro-
vided to help rein-
force the material.
Since being offered
in January 2000 at
www.galilmc.com,

these Galil seminars are quickly gaining in
popularity because of the time and cost sav-
ings realized.

We invite you to experience Jacob Tal’s
acclaimed “Motion Control Made Easy” semi-
nar which has been converted into two web-
based training courses:

Course 1
Designing Motion Control Systems $39

System elements, optimal design, tuning.

Course 2
Programming Motion Control Systems $39

Motion programming, application pro-
gramming, diagnostics.

“Motion Control Made Easy”–On Line
Now at half price!

SERVOTRENDS
A  q u a r t e r l y  n e w s l e t t e r  p u b l i s h e d  b y  G a l i l  M o t i o n  C o n t r o l ,  I n c .  • A p r i l  2 0 0 0 ,  V o l u m e  1 5 ,  N u m b e r  2
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Limited Time Offer – 
Get Both Courses For The Price of One

Now for a limited time, you can enroll in BOTH courses for the single
low price of $39. Just buy Course 1 and you will receive Course 2 at no

cost. Hurry! The offer expires June 30, 2000. Register on-line now at

www.gal i lmc.com/training/webbased.html

Web-based 
Motion Control Tutorials 

by Jacob Tal
Galil has a growing library of FREE,

web-based motion control tutorials by
Jacob Tal, president and co-founder of
Galil Motion Control. Here is a great way
to stay current about motion control with-
out leaving your desk. All that’s required is
a PC with a fast internet connection–and
speakers–to watch and listen to Jacob’s pre-
sentations. To view any of the twenty-
minute, pre-recorded tutorials, just go to
www.galilmc.com/training/webconf.html.

New tutorials are added monthly, so
check Galil’s website often.

Following is a sampling of Galil’s web-
based, motion control tutorials now avail-
able:
“Tuning Servo Systems for Optimum
Performance”

Parts 1 and 2 covers the adjustment
of PID filter parameters for fast and stable
performance of servo systems. 

“Advanced Tuning Methods”
Discusses notch filter, low-pass filter

and feedforward control to improve system
performance. 

“Optimal Design of Motion Control Systems”
Learn about optimization of velocity

profile, optimization of mechanical cou-
plings and the method for selecting the
best motor for minimum power dissipation.

“Ethernet and Motion Control”
Learn about Ethernet and Modbus

terminology, advantages, and special com-
mands for motion control.

“Overview of Galil Motion Control”
Presents Galil: the company and its

motion control products.
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B U L L E T I N  
B O A R D !

FREE! Galil 
Mousepad
Features
Controller

Commands.

B U L L E T I N  
B O A R D !

Galil’s Bulletin Board is now 
on-line at www.galilmc.com/

support. You are invited to 
post your technical questions 
and communicate with a team 

of Galil experts, as well as 
your peers. You’re also welcome

to join in anytime to view 
and respond to other related 
questions. There is no cost 

or member fee.
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While supplies last, Galil offers
their free mousepad. It provides
many of Galil’s commonly used
controller commands–all right at
your fingertips. To get yours, just
go to www.galilmc.com/products/
catalog.html and register. In addi-
tion to listing Galil controller com-
mands, the mousepad includes two
example motion programs.

Galil introduces their DMC-1425
2-axis motion controller, the newest mem-
ber of the Galil Econo series of low cost
controllers. The new controller provides
both RS232 and Ethernet communication
interfaces, and allows for easy communi-
cation with I/O devices that support the
Modbus Ethernet protocol.

By supporting the 10-BaseT Ethernet
protocol, the DMC-1425 is ideal for distrib-
uted control applications. It can also control
either step or servo motors and includes lin-
ear and circular interpolation for coordinat-
ed motion along two axes. Complete appli-
cation programs can be stored in the DMC-
1425’s non-volatile memory, allowing it to
be used in stand-alone applications without
a host computer. The DMC-1425 includes
three uncommitted digital inputs and out-
puts, and two uncommitted analog inputs.

The DMC-1425 has a compact size
of 3.75" x 5.0", which is ideal for systems
with space constraints. Priced at just $695
in single quantity and $445 in 100 quantity,
it is also a cost-effective choice for high
volume OEM applications.

Go to www.galilmc.com/products
/econo/dmc1425.html for more informa-
tion on the DMC-1425, or contact Galil 
at 800-377-6329.

New! Low-cost, 2-Axis controller provides
RS232 and Ethernet Connectivity.



Moving Beyond PID

by Jacob Tal

PID is the most common type of com-
pensation filter used in motion control sys-
tems. In some cases, however, it is beneficial
to consider some additional tools. Some are
as follows:

Integrator freeze
Systems moving point-to-point at rapid

rates experience large following errors dur-
ing the move. However, they settle precisely
at the endpoint. Now, assume that the PID 
filter has an integrator and consider its opera-
tion during the deceleration phase. The large
position error causes the integrator output to
rise. As a result, when the motion is complete
(as needed), the integrator output moves the
motor forward causing an unnecessary over-
shoot.

The alternative of eliminating the integra-
tor results in large stopping errors and there-
fore is not acceptable. However, the best com-
promise is to freeze the integrator during the
move and reactivate it after the motion stops.

This results in the best operation for
point-to-point moves. The integrator freeze
function is set with a negative parameter in
the IL function.

Low pass filter
The frequency response of a PID filter 

is as shown in Figure 1.
Note that the damping operation, KD, 

is a high pass filter with gain that keeps
increasing with the frequency.

Figure 1.

The effect of increased gain is highly
undesirable in systems with noise, as the high
frequency noise gets amplified by the KD
filter element.

A more suitable filter is as shown in
Figure 2, where the high frequency gain is 
limited to a fixed value, thereby reducing 
the effect of the noise.

The gain limit is produced by a low pass
filter, set by the instruction PL.

Figure 2.

Notch Filter
Often, the mechanical coupling between

the motor, load and sensor are not perfectly
rigid. In those cases, the mechanical flexibility
leads to torsional resonance. 

Resonance causes the motor to overshoot
or even oscillate at a given frequency, result-
ing in a long settling time.

A possible solution for the resonance is
the notch filter. This is a filter that works as
anti-resonance. The notch includes a pair of
zeros that effectively cancel the resonance
poles, and an additional set of poles.

The notch filter is quite effective at elimi-
nating the resonance effect. Furthermore,
the notch is quite effective even if the zeros
do not exactly cancel the poles. This fact
is important in the case of resonance with
variable frequency. 
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Galil announces their new DMC-1416, a
packaged, single-axis controller with integrat-
ed PWM amplifier. The DMC-1416-brush is
capable of driving a brush-type motor at up
to 12 Amps continuous, 60 volts; the DMC-
1416-brushless is capable of driving a brush-
less motor at up to 6 Amps continuous, 60
volts. This new controller supports both
Ethernet and RS232 communications, mak-
ing it ideal for distributed control applica-
tions. It also has many similar features of the 

Econo series DMC-1400 family, including
PID control, electronic gearing, program

memory with multitasking, and uncommit-
ted I/O.

Compact in size, the DMC-1416 meas-
ures just 7.64" x 5.49" x 2.32" and operates
off a single, external DC supply from 20 to
60 Volts. The DMC-1416 packaged controller
with amplifier is priced at $1095 in single
quantity, and $895 in quantities of 100. 
Call Galil at 800-377-6329 for more infor-
mation, or got to www.galilmc.com/prod-
ucts/econo/dmc1416.html

New! Single-Axis Controller with Integrated Amplifier



Galil Motion Control provides the
best value in high performance motion
controllers by guaranteeing the indus-
try’s lowest prices in minimum quanti-
ties of 100. Galil controllers are ready
for a wide range of applications from
simple point-to-point positioning to
complex coordinated motion using
multiple axes. The product line is com-
prised of packaged, industrial con-
trollers; advanced, multi-axis card-level
controllers; and economical, single-
axis controllers. Galil also provides
accessories that enable you to com-
plete your project quickly. These
include software design tools for quick
and easy setup, tuning and analysis;
and servo amplifiers, motors and
encoders. With over 200,000 con-
trollers in the field, Galil is truly the
leading supplier of motion controllers.

Optima Series–Highest Performance

1-8 axes. Program memory, multitasking, 
up to 64 configurable I/O, sinusoidal 
commutation.

DMC-2100 Series. Ethernet, RS232

DMC-2000 Series. USB, RS232

DMC-1800 Series. PCI bus

DMC-1700 Series. ISA bus

DMC-1600 Series. CompactPCI bus

DMC-13x8 Series. VME bus

DMC-1200 Series. PC/104 bus

Econo Series–Single Axis Controllers

DMC-1410. ISA bus

DMC-1411. PC/104 bus

DMC-1412. RS-232

DMC-1415. Ethernet, RS232

DMC-1416. Ethernet with amplifier

DMC-1425. Ethernet, RS232, 2 axes

DMC-18x2. PCI bus, 1-4 axes

Legacy Series–Prior Generation

DMC-1000 Series. ISA bus

DMC-1300 Series. VME bus

DMC-1500 Series. RS232

Software Tools

DMCWIN and DMCDOS. Drivers for
DOS, Windows™ 3.X, 95, 98, NT and 2000.
Includes terminal emulator.

WSDK. Servo tuning and analysis software
including a 4-channel storage scope for dis-
play of motion.

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

C-Programmers Toolkit. Provides
the flexibility and control of programming
in C/C++. C libraries and functions.

CAD-to-DMC Translator. Translates an
AutoCAD® DXF file into a DMC con-
troller file.

Delivering the Best Value in Motion Control

Galil’s Year 2000 Catalog Has Arrived!
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Galil announces the arrival of
their free, brand new Year 2000 mo-
tion control catalog which is brim-
ming with useful product information
and motion control application data.
The 96-page catalog includes com-
plete specifications and pricing for
Galil’s Optima and Econo Series

of motion controllers. It also includes a
comprehensive technical reference about
motion control. You’re welcome to access
www.galilmc.com/products/catalog.html
to view PDF files of the catalog or request
a free hardcopy. You can also get one by
calling 800-377-6329.
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