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

OCTOBER 2007, VOL. 22 NO. 4

Galil Introduces New RIO-47100 for 
Cost-Effective, Intelligent I/O Handling
Galil introduces its new RIO-47100 intelligent, 

remote I/O controller, which is designed to 

connect to the Ethernet and expand the input and 

output capability of Galil’s DMC-40x0 motion 

controller. It can also be used as a cost-eff ective 

I/O solution for non-motion applications. 

Key features of the RIO-47100 (RIO) include a 

fast RISC processor for handling I/O logic, easy 

programming using Galil’s simple two-letter 

command language, on-board intelligence to free 

the host for other tasks, web interface with e-mail 

capability to allow messages to be sent remotely, 

and numerous analog and digital I/O. 

Each RIO unit provides 8 analog inputs, 8 analog 

outputs, 16 optically isolated inputs, 8 high-power 

isolated outputs and 8 low-power isolated outputs. 

Power can be provided solely by Power-over-

Ethernet (PoE) for low power applications or an 

external 18-36 VDC supply can be used for driving 

higher power devices such as relays. LED indicators 

provide a convenient display of all digital inputs 

and outputs. 

Th e RIO web interface provides easy set-up 

without the installation of additional software. Th e 

interface allows the user to view I/O status and 

change I/O states on the RIO.

Th e compact RIO measures only 3.88" x 

4.26" x 1.30". It is packaged in a metal 

enclosure and provides D-type connectors for 

convenient interface. 

Priced at just $295 in single quantity and $195 

in 100 quantities, the RIO provides a cost-

eff ective solution for smart I/O. Its on-board 

intelligence frees the host computer and motion 

controller for other tasks. See http://www.

galilmc.com/products/accelera/rio47100.html  

for more information or call 800-377-6329 to 

speak to a Galil application engineer. ■

QUARTERLY NEWSLETTER 

PUBLISHED BY 

GALIL MOTION CONTROL

Handling I/O Applications

with the RIO-47100................Pg 2

Galil Moves to a New Address.. Pg 4

Galil Off ers Power Supply 
with Shunt Regulator............... Pg 4

Galil and PVP Help the Military 
See and Fight Enemy Combatants 
and Terrorist at Safe Distances..  Pg 4

Galil. We Move the World........Pg 6

Rely on Galil for Unmatched
Support and Service.................Pg 6

http://www
http://www.galilinmotion.com
http://www.galilmc.com/products/accelera/rio47100.html
http://www.galilmc.com/products/accelera/rio47100.html


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

2

Galil Motion Control, Inc. 

Handling I/O Applications with the RIO-47100
By Todd Shearer, Galil Applications Engineer

➤(cont. pg 3)

In traditional automation applications, 

there are commonly two methods for 

supplying additional I/O capabilities 

over and above what a motion controller 

provides: 

1. Add additional I/O to the motion 
controller itself (usually in the form of a 
daughter card)

2. Add an external device such as a PLC 
(Programmable Logic Controller) to 
handle the additional I/O  

Both of these methods have advantages 

and disadvantages.

Method 1 is typically a cost eff ective way 

to add I/O, and it requires minimal extra 

space in the overall machine enclosure.  

Th e disadvantage is that it requires the 

wiring for the additional I/O to be 

routed from the central motion controller 

to the external system.  

In Method 2, the designer is provided 

with excellent fl exibility with the style 

of I/O.  For example, the external 

I/O device could include PLC’s, smart 

I/O modules and other I/O cards.  

Depending on if analog inputs, analog 

outputs, opto-isolated inputs or high 

powered outputs are required, the 

designer can select an appropriate 

module.  Th e typical disadvantage of this 

method is that these modules tend to 

be a very expensive way to add I/O, and 

they occupy a lot of space in a machine 

enclosure. Also, the programming 

language for the motion controller and 

I/O is often diff erent.

One solution that addresses these issues 

is Galil’s new RIO-47100 Ethernet I/O 

module. Th is small (3.88" x 4.26" x 

1.30"), low-cost module can be installed 

in an enclosure or on the actual machine 

due to its rugged metal enclosure.  Its 

Ethernet 10/100Base-T port allows high 

speed communication as a standalone 

I/O product or for communicating with 

a Galil Ethernet controller.  Installing 

this compact I/O package on a system 

reduces overall wiring as it can be located 

near the greatest concentration of I/O 

points. Power-over-Ethernet (PoE) also 

reduces wiring by powering the RIO 

with a standard Ethernet cable and a PoE 

switch.

One application which illustrates the 

power of the RIO-47100 remote I/O 

controller is a large gantry system with a 

“smart” tool head.  Th e gantry as shown in 

Figure 1 measures 48" in the Y direction 

by 60" in the X dimension.  Th e Z axis 

tool head carries various tools around the 

gantry.  Specifi cally:

1. Dispense pump for adhesive dispense

2. Cutting tool for cutting material

Th e I/O required on this tool head is as 

follows:

1. Analog input 0 for adhesive fl uid tank 
level

2. Analog input 1 for Z position read

3. Analog output 0 to drive adhesive 
dispense pump

4. Analog output 1 to drive open loop Z 
position of cutting tool

5. Digital output 0 – 1 to enable individual 
tool head

6. Digital input 0 – 1 to select tool head

7. Digital input 2 – 3 for positive/negative 
Z position limits

Th e Z head has 10+ I/O points that 

need tight control.  In addition, the X 

and Y axes have local sensors that also 

need to be read.  Th e advantage of the 

RIO-47100 is that the small I/O module 

is placed directly on the Z head so that 

only a single Ethernet cable need be 

brought from the main machine control 

out to the gantry.  Th e RIO-47100 can be 

commanded by a downloaded program 

and run standalone, or the RIO can be 

slaved to another Galil controller and 

simply be used as the extended I/O of the 

motion controller. (See Example 1)

As shown, the RIO-47100 can handle 

complex I/O routines within its 

downloaded program memory.  It also 

has the additional fl exibility of being 

confi gured as a “slave” device of an 

Ethernet motion controller (such as 

Galil’s DMC-40x0 or DMC-21x3 series).  

In this case, all the logic of the code 

Figure 1: 
Gantry with Tool Head

http://www.galilinmotion.com
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#ZMain
‘Read inputs
‘Monitor Z position limits
XQ#ZLim,1

‘
#ZHead
‘Adhesive dispense
IF @IN[0]=1

‘Enable head
SB 0

‘Begin dispense
AO 0,4.5
‘Monitor for off bit`
or for low fl uid
#FMon
JP#FMon,(@IN[0]=1)`
&(@AN[0]>0.5)
‘Disable head
CB 0

ENDIF
‘
‘Cutting tool
IF @IN[1]=1

‘Enable head
SB 1

‘Read Z head position
ZPos=@AN[1]
‘Lower head
AO 1,ZPos-4
‘Wait for off bit
AI -1
‘Raise head
AO 1,ZPos
‘Disable head
CB 1

ENDIF
JP#ZHead

‘
‘Monitor Z limits
#ZLim
‘Read inputs 2/3
IF _TI0&12<>12

MG”Limit”
IF @IN[2]=0

MG”Fwd Limit”
ELSE

MG”Rev Limit”
ENDIF

‘Halt code if IN=0
HX0
Abort=1
ENDIF

‘Loop while Abort=0
JP#ZLim,Abort=0
EN  

shown in Example 1 would exist on the 

motion controller, and the RIO would 

exist as an Ethernet “handle” connected 

to the main controller.

Th ere are many additional, built-in 

software features available for I/O 

applications including closed-loop 

process control, pulse counters, ModBus 

functions and others.  Th e RIO-47100 

allows DHCP setup of the Ethernet 

connection for easy startup and has 

on-board capabilities for sending an 

e-mail in case of an emergency condition.  

Users can also use an internet browser 

to connect to the RIO device to view its 

own internal web page, check I/O status, 

and send commands directly to the RIO 

to control I/O or program execution. 

(See Figure 2)

Galil’s new RIO-47100 is an ideal 

solution where low-cost, distributed 

I/O is required in a system.  It gives the 

designer a great combination of small 

package size, full I/O features, easy-to-

use Galil programming language and 

low cost. For more information contact 

a Galil application engineer at 800-377-

6329 or view specifi cations at: http://

www.galilmc.com/products/accelera/

rio47100.html ■ 

Figure 2: 
The RIO-47100 provides a web-page for easy set-up and programming

Example 1: 
Sample program for the Z axis

http://www.galilmc.com/products/accelera/rio47100.html
http://www.galilinmotion.com
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Power Supply Models

Model Power Rating Dimensions Weight

PSR-12-24 24VDC @ 12A cont 9"x6.5"x2" 3.5 lbs

PSR-6-48 48VDC @   6A cont 9"x6.5"x2" 3.5 lbs

➤(cont. pg 5)

Galil Moves to New Address
Galil Motion Control

270 Technology Way
(New St reet  Address ) 

Rocklin, CA 95765

Phone: 916-626-0101  

Fax: 916-626-0102

Galil has moved into a new building 

just a few blocks away from its previous 

location in the city of Rocklin, California.  

Only the street address has changed. 

Galil’s phone and fax lines are unchanged.  

Eff ective November 1, 2007, 

the new address is:

Galil now off ers its new PSR series of 

regulated DC power supplies, capable 

of operating from 100/240 VAC input, 

50/60 Hz. Th e power supplies include a 

shunt regulator and blocking diode. ■

Galil Offers Power Supply with Shunt Regulator

Galil’s PSR Power Supply includes a 
Shunt Regulator and blocking diode

Galil and PVP Help the Military See and Fight Enemy 
Combatants and Terrorists at Safe Distances
From unmanned fl ying drones and laser 

guided smart bombs to night vision 

systems, advanced technology continues 

to help guard against terrorist and enemy 

attacks and to increasingly keep soldiers 

out of harm’s way.  In these situations, 

failure is not an option.

As part of this mission, PVP Advanced 

Electro-Optical Systems, Inc. (PVP 

AEO), Tustin, CA, develops and 

integrates sensors and imaging systems 

for space, airborne, ship and land based 

applications that incorporate advanced 

infrared and image intensifi ed cameras, 

lasers and laser rangefi nders. Customers 

include the U.S. military, NASA, 

Department of Homeland Security, and 

major aerospace and defense contractors.

For the US Army’s Stryker mobile gun 

system, an eight-wheeled all wheel 

drive (AWD) light armored combat 

vehicle (ACV), PVP provides their 

Commanders Pan Viewer System (CPV).  

Th is gyro stabilized periscope system 

provides the tank commander with 360 

degree surveillance of potential targets 

and threats without exposing him to 

outside danger.   

Th e precise motion for the gyro system is 

handled by Galil’s DMC-1425 two-axis 

controller.  It was customized to meet 

specifi c requirements for shape and size, 

includes a VME interface, handles such 

software needs as closing the servo loop 

around the gyro, and meets the standard 

communication protocol required by the 

customer. Th e latter involved adapting 

the controller to a special, ultra-high 

resolution encoder, which ensured 

http://www.galilinmotion.com
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pinpoint accuracy and position memory 

during power-up.

“In addition to the high performance 

specs, Galil met our ‘need-it-now’ 

delivery schedule and tight budget 

requirements,” said Geoff  Miller, 

Program Manager, of PVP, “Th ey also 

had to deliver a controller that fi t in a 

super small space, had a minimum of 

components, and didn’t require much 

power.” 

For this application, the custom Galil 

controller provides a Position Mode 

which responds to user commands for 

specifi c elevation and azimuth angles, 

and a Rate Mode which is designed to 

close the loop around the gyro so that the 

sight line can remain stable even when 

the vehicle is driving over uneven and 

bumpy terrain. 

“We’ve delivered over 100 of these systems 

to date and there have been no reported 

failures with the Galil controller,” added 

Miller. “Th ey are performing in a full 

military environment in very rugged, 

extreme conditions. 

Another key component for tracking and 

monitoring the enemy at safe distances 

and for patrolling borders is PVP’s Night 

Hawk Surveillance Platform technology. 

It incorporates a high-performance, 

fl exible and rugged Pan & Tilt gimbal 

that accommodates a wide range of 

sensors and video tracker confi gurations, 

while providing continuous operation 

with no scheduled maintenance, even 

under extreme conditions. 

Th e Pan & Tilt gimbal operates on the 

same servo-motor-based drive train of 

the CPV system, which is controlled 

by the Galil controller and results in 

extremely high pointing accuracy and 

repeatability. 

“It also runs 24/7 and not one Galil 

controller has failed,” said Miller. “Th e 

Galil controller proved to be very fl exible, 

with Galil quickly changing the CVP 

fi rmware to accommodate this new 

application for the Night Hawk. Galil’s 

algorithms delivered very smooth motion 

and positioning accuracy to within 

0.005 degrees, working off  information 

provided at up to 300 degrees per 

second.”

Watch a video of the US Army’s Stryker 

mobile gun system in action at 

www.galilinmotion.com. ■

Watch video of the US Army’s Stryker Mobile Gun System in action at www.galilinmotion.com

http://www.galilinmotion.com
http://www.galilinmotion.com
http://www.galilinmotion.com


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

6

Galil Motion Control, Inc. 

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 PCI, 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 (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

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

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 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:

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/support/motorsizer/index.html
http://www.galilmc.com/support/index.html
http://www.galilmc.com/products/catalog.html
http://www.galilinmotion.com
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