
alil’s DMC-1200 Series multi-
axis controllers are now de-
signed to install directly into

the PC/104 bus. The series is available
in 1- through 8- axis formats and can
control step or servo motors on any
combination of axes. The DMC-1200
is ideal for applications that require
small size:

■ DMC-1210 through DMC-1240 
(1–4 axes) consists of two stacked 
4.4" x 4.15" cards 

■ DMC-1250 through DMC-1280 
(5–8 axes) consists of three stacked
cards

The DMC-1200 Series provides the
same high performance features as the
DMC-1700 Series. For example, the 
modes of motion include linear and
circular interpolation, contouring,
electronic gearing and ecam. Non-
volatile memory provides permanent
storage for custom application pro-
grams, variables and arrays. Also, it
allows multitasking of up to eight pro-
grams, permitting many motion and
PLC events to run concurrently.
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The Year 2000 problem is a
generic description of the potential
effects the new millennium will have
on some computer systems. It may
effect any system that keeps track of
dates using two digits instead of four.
For example, if a computer holds the
date May 18, 1998 as 05/18/98 and
then adds 3 years to that date the
result would be 05/18/01, which may
be interpreted as May 18, 1901
instead of May 18, 2001. This inter-
pretation could cause serious prob-
lems if not addressed.

Like many real time control
devices, Galil controllers use an

internal clock to count the number
of samples that occur from the time
power is applied. When the power 
is turned off, the number of samples
that have elapsed is lost. Consequ-
ently, each time the controller is
turned on, the clock starts counting
again from zero. Because this sample
count has nothing to do with the
current date or time, the year 2000
problem is not an issue with Galil
controllers. Also, since Galil software
products do not use a calendar or
clock–they will not be effected by
the year 2000 problem.

Galil’s 
DMC-1200 con-
trollers for PC/104 bus 
include forward and reverse limits,
home inputs, dual encoder inputs for
each axis in addition to uncommitted
analog and digital I/O. High-speed continued on back page



Now that the latest versions of
National Instrument’s LabVIEW 5.0
and Wonderware’s InTouch 7.0 sup-
port ActiveX controls, Galil’s popular
Visual Basic Tool Kit can be used to
enable designers to quickly and easily
create an operator interface for Galil
controllers.

Galil’s Visual Basic Tool Kit pro-
vides the ActiveX development tools
including 16-bit and 32-bit OCXs for
handling all Galil controller commu-
nications. Objects install right into
the Visual Basic toolbox and are part
of the run-time environment. Pre-built
objects include a terminal for sending
and receiving commands, polling win-
dow for displaying data, a storage
scope for plotting real-time trajecto-

ries, array capture for teach and play-
back, and coordinate transformation
and diagnostics. 

The Visual Basic Tool Kit is de-
signed to work with any software

product that supports ActiveX or
OLE controls. Another commercially
available product that supports
ActiveX controls, is Intellution’s FIX
Dynamics.

ActiveX CONTROLS SUPPORTED
BY LabVIEW AND InTouch

SEE GALIL AT SEMICON West 98
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Galil is proud of its strong pres-
ence in the semiconductor industry.
In fact, over 50 Galil partners will be
exhibiting at SEMICON West 98,
July 13-17 in San Francisco and San
Jose. Partners include Equipe Tech-
nologies, Inspex, IPEC-Planar,
Mactronix, NEAT, Oriel Instrument,
Signatone, Speedline Technologies-

Fluid Dispensing Systems (see inside 
article in this issue), TSK America, Inc.,
and Ultracision, among many others.
Look for the Galil “Smart Moves”
symbol in their booths.

We invite you to see Galil motion
controllers in action at Booth #9110
at the San Jose Convention Center,
July 15-17. You are also invited 
to meet with Dr. Jacob Tal, 
President of Galil and leading
authority in motion control,
at Galil’s reception from 
6-8 p.m. Thursday, July
16th at the San Jose 
Hilton and Towers (adja-
cent to the convention
center). To RSVP for 
the reception, call
800-377-6329.

If you are unable to attend SEMI-
CON West 98 this year, you can still
talk with Jacob by simply calling him
direct at Galil. He’s ready to personal-
ly help solve your motion control
challenges.



Speedline Technologies Fluids
Dispensing Systems (CAM/

ALOT) has grown into the world’s
largest producer of automated liquid
dispensing equipment by delivering
dependable high-speed, high-precision
systems for the semiconductor, med-
ical, automotive and printed circuit
board industries. The majority of
CAM/ALOT systems use a Galil
DMC-1030 three axis servo motion
controller.

CAM/ALOT engineers specify the
Galil controllers for what they call the
“overall value” they deliver—precision,
speed and reliability at a lower cost-
per-axis than competitive controllers.
The DMC-1030, which they use in
most of their systems, provides three
axes on one card and in their experi-
ence has the “best positioning per-
formance for the dollar.” They also
like the fact that Galil is a reputable
company with a strong customer ser-

vice orientation. The engineers add
that the controller is also easy to set
up and tune.

Other Galil features essential to
the success of CAM/ALOT dispens-
ing systems include the controller’s
S-curve profile capability, its sophisti-
cated PID filter, and its linear and 
circular interpolation modes of 

motion. In addition, the controller’s
flexibility allows the use of only one
controller model for its entire product
line of benchtop, in-line and high-
speed machines.

Galil’s S-curve profile works well
with the gantry. Without it, the table
would jerk during acceleration due 
to resonance from the mechanical
structure. The DMC-1030 can also
accomplish 12 distinct moves (such 

as move, settle and dispense) within
one second because its PID is ad-
vanced enough to provide both fast
and smooth motion at the same time.
In addition, Galil’s linear and circular
interpolation feature allows good
velocity control for precise dispensing
along any linear and circular path.

CAM/ALOT in-line systems fea-
ture closed loop servo motors and
precision ground ball screws for fast
movement, rotary positive displace-
ment pump technology for precise
dot formation, linear bearing slides
for smooth, point-to-point move-
ment, and a resolution of 25 microns
or 1/1000th of an inch. CAM/ALOT
3600 and 3700 Systems utilize inte-
grated thermal technology (non-con-
tact and contact heating) to assure
uniformity in dispensing flip chip 
underfill and encapsulation materials
for advanced electronics 

assembly processes. 
Originally founded in 
1976 as Knight Tool, the Massachu-
setts company pioneered the first
automated liquid dispensing system
for temporary solder mask in printed 
circuit board assembly. It now has
some of the biggest names in the
computer, semiconductor, automo-
tive and medical industries as its
customers.

CAM/ALOT rotary pump dispenses encapsulating material onto chips to be used in making “smart cards”.

SMART MOVES SPOTLIGHT

Galil Brings Precision and High Speed 
To CAM/ALOT Automated Liquid 
Dispensing Systems

The majority of CAM/ALOT systems
produced use 
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alil’s complete line of

motion controllers ensure

the right controller for your

application, whether you require

simple point-to-point positioning 

or complex coordinated motion

among multiple axes. Galil motion

controllers include packaged, in-

dustrial controllers; advanced,

multi-axis card-level controllers; 

and economical, single axis con-

trollers. Rounding out Galil’s 

family of products are accessories

to customize your controller for

your specific application; software

design tools for quick and easy set-

up, tuning and analysis; and servo

amplifiers, motors and encoders.

DMC-1700 Series. ISA bus —Up to 8
axes. Higher speed, expanded memo-
ry, DMA, and more.

NEW! DMC-1600 Series. Compact
PCI bus—Up to 4 axes. 80 I/O, memo-
ry, multitasking, and more.

DMC-1500 Series. RS232—High
performance in a rugged, industrial
package. Controls up to eight servo
or stepper motors. Uncommitted
I/O and non-volatile memory for
stand-alone operation

DMC-1400 Series. ISA, PC/104,
Stand-alone 1-axis controllers. High 
performance on a half-size card.

DMC-1300 Series. VME bus —Up
to eight axes. Dual-port RAM for 
fast communication, coordinated
motion, programmable I/O, bus
interrupts, and on-board memory.

COST EFFECTIVE SOLUTIONS FOR PRECISE MOTION CONTROL

G
NEW! DMC-1200 Series. 
PC/104–Up to 8 axes. Includes I/O
and memory.

DMC-1000 Series. ISA Bus —Up 
to eight axes. Provides coordinated
motion, programmable inputs and
outputs, and memory for executing
complex applications programs.

NEW! DMC-1200 Series.
PC/104–Up to 8 axes. Includes I/O
and memory.

Software Tools. SDK Software —for
easy system set up and tuning.
ActiveX Tool Kit —custom controls for
Visual Basic. CAD-to-DMC—trans-
late Auto-CAD files into motion
commands. Also: DLLs, DDEs,
Terminal Emulator, and Communi-
cation Drivers. DOS, Windows 3.X,
NT and 95 drivers available.
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ASK JACOB TAL
Jacob is an industry pioneer and acclaim-

ed lecturer in motion control. Following are
some of the questions that he answers daily
when speaking to engineers on the phone.

Q. What advantage is there to using a 
stepper over a servo motor?

A. The primary advantage of a step-
per motor is its simplicity and lower
cost. Another advantage is that a
stepper will come to a stop when it
fails, preventing potential damage to
the machine.

Q. What are the disadvantages of 
using a stepper motor?

A. The main disadvantage is a re-
sult of the open loop control design.
For example, if the stepper stalls, the
controller will not know it. Another
disadvantage is that steppers general-
ly can not run very fast and behave 

poorly when driving a heavy inertial
load. This impacts performance.

Q. Does closing a velocity loop in an 
amplifier improve the system performance?

A. Generally, if the encoder is cou-
pled directly to the motor, the bene-
fit of the velocity loop is minimal.
On the other hand, if the coupling
between the motor and the position
sensor is not rigid, the velocity loop
may help considerably. Another 
condition where the velocity loop 
is beneficial is when the load inertia 
is much heavier than the motor. In
such cases, the controller is more
likely to saturate, resulting in ineffec-
tive PID filter and potential oscill-
ations. Adding a velocity loop pro-
vides the damping and stability 
needed–even when the controller 
saturates.

performance is made possible with 
up to 12 MHz encoder feedback and 
3 MHz stepper speeds. Sample times 
as low as 62.5 micro-seconds per axis 
are achievable without any degradation
of performance. Many software tools
are available for the DMC-1200 includ-
ing WSDK for automatic set-up and
servo tuning, ActiveX™ Toolkit for
easy interface with Visual Basic®, and
CAD-to-DMC for translating Auto
CAD files into motion. Communi-
cation drivers for DOS, Windows®

3.1, 95 and NT are included.
Contact Galil at 800-377-6329 for

more information on the new DMC-
1200 or send in the enclosed reply card.
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