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SERVOTRENDS

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.

GALIL SUPPORT TEAM

“

”

GalilTools Software

JANUARY 2008, VOL. 23 NO. 1

New GalilTools Software Includes Powerful, 
Real-time Scope
Galil now off ers GalilTools, a new software 

package that enables easy set-up, tuning 

and analysis of  Galil’s latest control systems, 

including their Ethernet/RS232 (DMC-

40x0, DMC-21x3 and RIO-47100 models) 

and PCI (DMC-18x6 and DMC-18x2 

models) controllers. 

Th e GalilTools set includes Scope, Tuner, 

Watch, Terminal and Editor Tools as shown 

in Figure 1.  

Th e real time Scope Tool with triggering is 

one of the more powerful features of the 

GalilTools set. It captures numerous types of 

data for each axis such as I/O states, actual 

position, commanded position, error, torque, 

analog inputs and much more. Hundreds 

of data items can be captured automatically, 

or on a rising or falling edge trigger. Up 

to eight channels of data can be displayed 

simultaneously, with the user able to switch 

the channels to view additional data captured 

during the same time period. Figure 2 shows 

the Scope Tool displaying 8 channels of data.  

Th e Tuner Tool automatically selects the 
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Figure 1: GalilTools provides multiple tools 
for setup and tuning of motion systems. The 
various tools such as Tuner, Scope, Terminal, 
Watch, and Editor can be displayed on a 
single screen or separately.
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Figure 2: Scope Tool displays up to 8 channels of data (hundreds of data items are 
recorded). Includes Trigger feature

Figure 3: Tuner Tool automatically finds the best PID values

Figure 4: Watch Tool displays Controller 
and I/O status

Figure 5: Terminal Tool allows 
controller commands to be sent
and received

best PID parameters for the optimum 

servo system response. Used with the 

Scope Tool to display the step response, the 

Tuner Tool allows for quick and easy servo 

tuning. Figure 1 shows the Tuner Tool and 

the Scope Tool used together to display 

the system step response of the actual and 

commanded motor position.  A close-up of 

the Tuner Tool is shown in Figure 3.

Figure 4 shows the Watch Tool which 

displays controller data in a tabular format. 

Th e data can be sorted alphabetically or by 

axis for easy viewing. Plus, scale factors and 

units display data in a convenient format 

such as volts for analog data.  

GalilTools also provides a Terminal Tool 

Figure 5 for entering and receiving Galil 

commands, and an Editor Tool Figure 6

for writing controller programs. A Multiple 

Document Interface (MDI) allows for 

simultaneous viewing of multiple editors 

while Download, Upload and Save buttons 

provide for easy program access and storage. 

Users will fi nd GalilTools easy to use and 

navigate due to:

 •  A toolbar for accessing frequently
used tools

 •  Docking capability that allows the various 
tools to be anchored or free fl oating

 •  Tiling and cascading that gives the user 
fl exibility in displaying programs 

 •  Tool-tips that provide explanations of tool 
functions

In addition, the communication drivers for 

PCI and Ethernet have been completely 

rewritten and are now optimized for quick 

and effi  cient controller communications. 
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Figure 6: Editor Tool allows application programs to be edited, 
uploaded and downloaded

Figure 7: GalilTools automatically displays all available connections 
to Ethernet, serial and PCI controllers

GalilTools automatically displays all available 

connections to Ethernet, serial and PCI 

controllers as shown in Figure 7.

GalilTools runs on WindowsXP, Windows 

Vista, and Linux, but other platforms 

can be accommodated upon request. Th e 

complete GalilTools package is $195 and 

replaces Galil’s WSDK software for new 

controllers. A GalilTools-Lite version is 

available at no charge and is designed to 

replace Galil’s SmartTERM. It includes the 

Editor, Terminal and Watch Tools but does 

not include Tuner and Scope Tools. 

For more information on GalilTools and to 

watch a demonstration video, please see our 

website at http://www.galilinmotion.com/

featuredProduct.php or call 800-377-6329 

to speak to an application engineer. ■



270 Technology Way | Rocklin, CA 95765 USA | 800.377.6329 | 916.626.0101 | 916.626.0102 fax | www.galilinmotion.com

4

Galil Motion Control, Inc. 

Galil’s product catalog has been 

updated for 2008 with comprehensive 

technical specs and pricing on all their 

motion controllers and drives. To 

receive a free 2008 catalog, call Galil 

at 800-377-6329 or go to http://www.

galilmc.com/products/catalog.html 

to download a PDF of the catalog or 

request a hard copy by mail. 

Th e new 96-page catalog features 

Galil’s popular Ethernet and PCI 

motion controllers which are available 

in Econo or Accelera versions. Galil’s 

latest generation Accelera controllers 

off er the highest speed performance—

processing commands 10 times faster 

than prior generation controllers. 

Th e DMC-40x0 Ethernet/RS232 

Accelera box-level controllers are 

included in the 2008 catalog along 

with the DMC-18x6 PCI Accelera 

card-level controllers. Details are also 

provided on Galil’s very cost-eff ective 

Econo series, which includes the 

DMC-21x3 Econo Ethernet/RS232 

controllers and the DMC-18x2 Econo 

PCI controllers. 

Galil’s family of multi-axis drives for 

stepper and servo motors are also 

covered in the catalog. Th e DMC-

21x3 and DMC-40x0 series combine 

an Ethernet motion controller with a 

multi-axis drive in a compact unit. Th e 

drives attach directly to the controller 

without additional cables, providing a 

solution that minimizes wiring, cost 

and space. 

New to the 2008 catalog is the 

RIO-47100 Remote I/O controller 

which provides an intelligent, low-

cost and compact solution for I/O. 

Each intelligent RIO unit contains 

numerous digital and analog I/O and 

a RISC processor for fast processing 

of commands and I/O logic. Th e RIO 

includes an Ethernet 10/100Base-T 

port and RS232 port and can operate 

as a master or slave device. 

Additional entries in the catalog 

include the new GalilTools software 

package which includes “one-button” 

PID tuning and an 8-channel scope for 

capturing data in real-time. A technical 

overview about motion control is 

also featured which provides many 

programming examples for various 

modes of motion, including point-to-

point positioning, jogging, linear and 

circular interpolation, contouring and 

electronic gearing. ■

Galil Offers Free 2008 Motion Control Catalog

Free Catalog!
Get your free 2008 Galil 

catalog today by calling 

800-377-6329 or visiting 

http://www.galilmc.com/

products/catalog.html

Galil’s DMC-40x0 Accelera Controller is 10x Faster than the 
Prior Generation
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Focused radiation continues to be an 

eff ective means for treating cancerous 

tumors, particularly when there is a 

clear-cut shot at the target. Getting 

a clear-cut shot is no simple task, 

especially since the target is often 

surrounded by healthy tissue, can

grow, shrink or shift over time,

and is aff ected by changes in the 

patient’s anatomy.

To address this challenge for clinicians, 

TomoTh erapy Incorporated of 

Madison, WI, developed its Hi·Art® 

treatment system, a radiation therapy 

device that eff ectively utilizes 3D CT 

imaging to ensure accurate treatments 

for patients on a daily basis. To do 

this, the Hi·Art® treatment system was 

designed to leverage the ring gantry 

geometry used in CT scanning so 

it can deliver intensity-modulated 

radiation therapy (IMRT) from 

all angles around the patient with 

minimized side eff ects for patients—

all in a single machine.

Graham Reitz, Research Engineer, 

says “Most cancer centers and solution 

providers now know the need for 

image guidance. Our co-founders, 

Rock Mackie and Paul Reckwerdt, 

understood this need fi rst. Th ey got 

together 17 years ago at the University 

of Wisconsin and decided to mount 

the linear accelerator of the Hi·Art® 

treatment system on a ring gantry. Th is 

allowed for helical fan-beam delivery of 

IMRT, with integrated megavoltage CT 

imaging. Th e advance lets clinicians 

better focus radiation beams, and treat 

the most complex cases.”

For example, “We were able to give 

spinal cord compression patients 

an additional 20 to 30 Gy using 

the advanced IMRT capabilities of 

TomoTh erapy®,” says Chester Ramsey, 

PhD, Th ompson Cancer Survival 

Center, Knoxville, TN.

Essentially, the patient lays on a table 

or couch that slides into the rotating 

gantry for continuous 360º delivery 

of helical IMRT that uses tens of 

thousands of narrow beamlets, all 

targeting the tumor and individually-

optimized to contribute to the total 

tumor dose. Handling the X-Y-Z 

motion of the couch is Galil Motion 

Control’s integrated DMC-2153 5-axis 

controller. It places the table to within 

+/-1mm accuracy, and TomoTh erapy is 

moving toward sub-millimeter accuracy 

in future models.

“We considered several motion controllers

for the Hi·Art® system and Galil’s 

controller met our requirements for 

its Ethernet-based control of stepper 

and servo motors, ability to multitask, 

SSI feedback capability and robust 

programming language,” added Reitz. 

“It also had to be small enough to fi t in 

our very small, allowed space.”

Galil’s PID Compensation feature 

controls the Z-axis for handling the 

“Up/Down” motion of the couch.  An 

integrated motor and stepper driver 

work in concert with the DMC-2153 

to control the Y-axis for moving the 

couch in and out of the bore, and the 

X-axis for right/left lateral movements. 

Th e DMC-2153 controller also accepts 

two forms of feedback (incremental 

and SSI absolute) to “double check” 

and maintain the couch position 

should there be any disruption due 

to power loss, and to ensure precise 

synchronization of the X-Y axis.

Reitz adds, “Along with integrated CT 

guidance, the two key diff erentiators of 

our systems over conventional systems 

are the ring gantry design for helical 

delivery, and our binary multi-leaf 

collimator for beam shaping and 

➤(cont. pg 6)

Galil and TomoTherapy Target Cancerous Tumors
with Precision
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modulation.” He explains that since the 

width of the helical fan-beam IMRT 

projected to the axis is 40 cm, and that 

maximum couch length is 160 cm, very 

large volumes can be treated in a single, 

simple set-up. In fact, it is possible 

to treat anywhere within a cylindrical 

volume 40 cm in diameter by 160 cm 

long. Even larger diameter volumes

can be treated with a reduced number 

of beams.

Typically, tens of thousands of beamlets 

are included in a precisely-optimized 

Hi·Art® system treatment fraction. A 

single beamlet corresponds to the 

radiation emitted through an open 

leaf of the Hi·Art® treatment system’s 

patented Multi-Leaf Collimator (MLC) 

with the gantry at any given angle, 

during any given rotation. Th e need 

for a large number of beam angles 

to achieve a highly-conformal dose 

distribution is much like the need for a 

large number of image projection angles 

in CT imaging. 

Lane Rosen, MD, Director, Radiation 

Oncology at Willis-Knighton Cancer 

Center, Shreveport, LA, explains the 

benefi ts of this approach: “Th e Hi·Art® 

system’s TomoImage™ capability gives 

you even better visualization and 

accuracy of patient positioning than 

the step-and-shoot systems, while the 

helical treatment delivery provides 

better coverage and conformality of 

the target than you got with previous 

rotational IMRT systems.”

To accommodate TomoTh erapy’s 

needs, Reitz says Galil customized the 

controller so it could easily accept 

all of the SSI devices for 

feedback. “We used lots 

of the I/O provided 

for various tasks, 

like machine 

shutdown, 

clutch status, 

and emergency 

stops. It also 

sends signals to its embedded computer 

to perform motion calculations while 

our system’s Linux computer calculates, 

coordinates and talks directly to the 

Galil controller to provide redundancy 

and increased safety. 

Today, TomoTh erapy has over 150 

Hi·Art® treatment systems installed 

at clinics around the world, treating 

tumors that result in prostate cancer, 

lung metastasis, scalp carcinoma, 

multiple lesions and more.

Watch a video of the TomoTh erapy 

treatment center in action at http://www.

galilinmotion.com/smartMoves.php ■

X-Y-Z Motion of the Couch Controlled by 
Galil to Within +/-1mm Accuracy
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Galil’s new RIO-47100 is an intelligent 

input and output controller designed 

for the Ethernet and is able to 

communicate with multiple devices 

including PLCs and Galil’s Ethernet 

motion controllers. Its fast RISC 

processor handles I/O logic

and allows programming utilizing 

Galil’s easy-to-use, two-letter

command language. 

Each compact RIO-47100 is self-

contained with numerous analog

and digital I/O including 8 analog 

inputs, 8 analog outputs, 16 optically 

isolated inputs, 8 high-power isolated 

outputs and 8 low-power isolated 

outputs. Multiple RIO-47100 units 

can be distributed on an Ethernet 

network allowing I/O expansion. 

Standard features include:

• One 10/100 Base-T Ethernet port

•  One RS232 port confi gurable for 115 
or 19.2 kbaud

•  8 analog inputs and 8 analog outputs

•  16 optically isolated inputs

•  8 high-power, isolated outputs rated at 
500 mA per output

•  8 isolated outputs rated at 25 mA max 
per output 

•  2 Analog Process Control “axes” 
controlled by the Galil PID fi lter

•  Multitasking for concurrent execution of 
up to four application programs

•  LED indicators for all digital I/O points

•  Easy-to-use, 2-letter Galil programming 
language

•  Web interface and email capability for 
sending messages on events

•  Powered by Power-Over-Ethernet (PoE)
or external 18-36V DC input

• Small Size: 3.88" x 4.26" x 1.30"

•  D-type connectors for easy interface
to I/O

•  ModBus/TCP master or slave

See http://www.galilmc.com/products/

accelera/rio47100.html for more 

information or call 800-377-6329 to 

speak to a Galil application engineer. ■

Galil’s RIO-47100 Provides Cost-effective, Intelligent
I/O Handling

Galil’s RIO-47100 is a Cost-effective and Compact I/O Controller

Galil Moves to New 
Address

Galil has moved into a new 

building just a few blocks 

away from its previous 

location in Rocklin, California.  

While only the street 

address has changed, Galil’s 

phone and fax lines remain 

unchanged.

270 Technology Way
(New St reet  Address ) 

Rocklin, CA 95765

Phone: 916-626-0101  

Fax: 916-626-0102
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With over 500,000 controllers installed 

worldwide, Galil is the #1 leading 

supplier of motion controllers. Galil’s 

legacy of innovation began in 1983 when 

they introduced the fi rst microprocessor-

based servo motion controller. Today, 

Galil continues its leadership by off ering 

the most powerful, cost-eff ective 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, cPCI, USB, RS232 and 

Ethernet. Select from 1-, 2-, 3-, 4-, 5-, 6-, 

7- and 8-axis controllers, and confi gure 

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. Th ese include servo motors, 

amplifi ers and software tools for quick set-

up and “one-button” servo tuning. ■

ACCELERA MOTION CONTROLLERS

DMC-40x0 Ethernet/RS232, 1-8 axes

DMC-18x6 PCI, 1-8 axes

RIO-47100 Remote I/O Controller

ECONO MOTION CONTROLLERS

DMC-21x3 Ethernet/RS232,1-8 axes

DMC-18x2 PCI, 1-4 axes

CDS-3310 Ethernet/RS232, 
 1 axis with drive

DMC-14x5 Ethernet/RS232, 1-2 axis

DMC-1417 PCI, 1 axis 

IOC-7007 Ethernet I/O Controller

OTHER MOTION CONTROLLERS

DMC-12x0 PC/104, 1-8 axes

DMC-16x0 cPCI, 1-4 axes

DMC-17x0 ISA, 1-8 axes

DMC-2xx0 USB, Ethernet/RS232, 1-8 axes

DMC-1410 ISA, 1 axis

DMC-1411 PC/104, 1 axis

DMC-1412 RS232, 1 axis

PLUG-IN, MULTI-AXIS DRIVES (40X0)

AMP-430x0. 2 & 4 axis, 500W servo drives

AMP-43140. 4 axis, 20W servo drives

SDM-44040. 4 axis, full/half stepper drives

SDM-44140. 4 axis, microstep drives

PLUG-IN, MULTI-AXIS DRIVES (21X3)

AMP-20341. 4 axis, 20W servo drives

AMP-204x0. 2 & 4 axis, 200W servo drives

AMP-205x0. 2 & 4 axis, 500W servo drives

SDM-20242. 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

GalilTools. Servo Tuning and analysis software

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

CAD-to-DMC. Translates AutoCAD DXF fi les into 
DMC controller fi les

Galil. We Move the World.

Request a free catalog at http://www.galilmc.com/products/catalog.html

Rely on Galil for Unmatched Support and Service
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 specifi cally address your 

application. You can reach them today at 

800-377-6329. ■

FREE Online Support Tools

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

Over 20 tutorials about servo tuning, motion programming, & motors and drives
http://www.galilmc.com/training/webconf.html

MotionCode™ Toolkit, step-by-step solutions with downloadable code
http://www.galilmc.com/support/motioncode/index.html

MotorSizer™ Tool for quick sizing of stepper and servo motion systems
http://www.galilmc.com/support/motorsizer/index.html

Interactive bulletin board with knowledge base for fast answers to your questions
http://www.galilmc.com/support/index.html

✓

✓

✓

✓

✓

Galil’s Free Online Support Tools Include:


