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Introduction 
 
ESA Technology’s 5000 Family products can be enhanced with additional I/O capabilities by using 
PC104 expansion cards.  PC104 cards allow the 5000 Family perform machine control applications 
normally relegated to a PLC.  By using PC104 expansion you purchase only the I/O that you need, 
thereby customizing your unit to the application. 
 
PC-104 offers full hardware and software compatibility with the standard desktop PC (and PC/AT) 
architecture, but in an ultra-compact, self-stacking, modular format.  Basically PC-104 standardizes 
a way to repackage desktop PC functions in order to satisfy the ruggedness, reliability, and size 
constraints of embedded systems.  Consequently, PC-104 provides an attractive PC-compatible 
alternative to embedded microcontrollers. 
 
PC-104 is endorsed by over 140 vendors, has a compact size (3.6”x3.8”), self-stacking bus, reduced 
power consumption, and offers the ability to select only those function modules required by the 
application.  ESA takes this capability one step further by adding rugged, real-world I/O connectors 
on the rear panel that are magnetically isolated from noise and voltage transients. 

PC-104 Cards Offered By ESA Technology 

Part Number: Description: Pg: Application: 

PC104-05 Digital 48 I/O Module 12 Panel indicators, pushbuttons, 
photoelectric Sensors, PLC I/O points 

PC10413A Motion Controller 20 1 ½ axis Servo Control 
PC10413B-I 

Motion Controller 25 1-8 Axis Servo or Stepper Control 

PC104-15 Analog Input/Output 31 Analog output applications like motor 
speed, fluid flow, and temp control 
applications 

PC104-CIB Communication Interface Board 34 Provides additional serial port 
connections, as well as support for 155+ 
communication drivers from the VT 
family of terminals. 
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Hardware Installation 
 
The back side of the ET5x00 Family units have removable covers which allow you to add your PC-
104 expansion modules. 
 

ET5200 

  
Remove the 2 screws Remove the 2 screws 

  
Lift the cover off the rear of the unit Remove the 2 screws 
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Bend the 2 flat cable as shown in the picture Carefully connect the PC104 board to the Mezzanine 

board, all the PC104 connector pins have to be perfectly 
insert into the Mezzanine connector.  

  
Fix the PC104 board to the 4 standoffs by using n°4 
3MA 6mm screws 

Replace the rear cover fixing the PC104 cables 
connectors by using n°2 3MA 6mm screws 
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ET5400 

  
Remove the 2 screws Remove the 2 screws 

  
Lift the cover off the rear of the unit  Remove the 2 screws 

  
Carefully connect the PC104 board to the Mezzanine 
board, all the PC104 connector pins have to be perfectly 
insert into the Mezzanine connector. 

Fix the PC104 board to the 4 standoffs by using n°4 
3MA 6mm screws 
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Replace the rear cover fixing the PC104 cables 
connectors by using n°2 3MA 6mm screws 
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ET5800 

  
Remove the 3 screws Remove the screw 

  
Remove the 3 screws Remove the screw 

  
Lift the cover off the rear of the unit  Remove the 2 screws 
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Carefully connect the PC104 board to the Mezzanine 
board, all the PC104 connector pins have to be perfectly 
insert into the Mezzanine connector. 

Fix the PC104 board to the 4 standoffs by using n°4 
3MA 6mm screws 

 

 

Replace the rear cover fixing the PC104 cables 
connectors by using n°2 3MA 6mm screws 
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External Connectors 
The PC-104 expansion cards have an external breakout to the back of the 5000 Family product.  
After carefully installing the PC-104 expansion module into the ESA, this external connection 
should be screwed the back panel of the ESA in place of the expansion cover you just removed. 

Rear Breakout 
Each PC-104 expansion module has a slightly different external connector, but the installation 
procedure for each is approximately the same.  After installing the PC-104 expansion module into 
your ET5x00 Family product, select where you would like the external connections to be placed on 
the back of your unit.  Choose a location that minimizes crimping of the breakout cables, and the 
other expansion module cables already in place.  Place the breakout connector onto the back of 
your ESA unit, and screw the panel down.  Replace the other blank panels on the back of the unit.   
 

Software Installation 
Installing a driver for your PC104 card in WinBuild 5000 is easy.  Just click on “PROJECT�  
DRIVERS” and click “Add.”  Select the card you wish to add.  After the card has been added, 
highlight the card in your device listing, and click on “Properties” to configure the card. 
 
Refer to the “DEVICES” section in the WinBuild 5000 Help System for further information on adding 
and configuring the particular cards that are in your project.   
 

Transferring files to the terminal 
File transfers occur every time you download a project file from WinBuild 5000.  The complexities of 
the file system are hidden from the WinBuild 5000 user.  If your WinBuild 5000 project has the 
proper drivers added and configured, the system will automatically configure all necessary files and 
download them into the 5000 Family product. 
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 PC104-05 Digital I/O Module 

Materials List 
If your PC104 expansion card was not installed into your unit at the factory, check the following 
materials list to ensure you have all the required components before beginning installation: 

1. PC104-05 digital I/O card 
2. Internal ribbon cables (2) 
3. Rear adapter breakout 
4. Standoffs (4) 
5. Screws (4) 

 

Introduction 
 
Description: 

The PC104-05 Digital I/O module provides 48 points of discrete I/O.  I/O points can be configured 
as either inputs, outputs, or used bidirectionally.  High density ribbon-cable connectors are 
provided for direct connection to industry standard PB-24 I/O modules.  Optional Din mounted 
screw terminals provide direct connection for low-current and low-voltage I/O. 

Applications: 
Lights, switches, small relays, photoelectric sensor interface 

 
Specifications: 

48 I/O points 
0-30VDC output voltage range 
125mA continuous, 250mA peak (1 second) output current (sink capability) 
0-30VDC input voltage range 
Input threshold: ½ of input voltage 
10KW input impedance 

 
 

 
Rear panel connections: 
 
There are two rear panel 50 pin ribbon connectors, each one connects 24 
I/O points.  One connector is labeled “A” and the other labeled “B”.  “A” 
corresponds Bank A on the left connector, and “B” represents Bank B on 
the right connector.   
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Special Installation Instructions 
 
If you are installing your PC104-05 in your Model ET5x00, you need some additional information.  In 
addition to the installation instructions given in a previous section, some clarification is necessary 
due to the PC104-05 having two internal I/O cables that look identical.  Bank A connects between J3 
on the internal PC104 card and J8 on the connector board.  Bank B connects between J4 on the 
internal PC104 card and J9 on the connector board.  Cables should exit the connector board on the 
side nearest J9 (Bank B).  Cables should exit the PC104 card on the side nearest J4 (Bank B). 
 
Standard I/O switching voltage is 5 Volts.  Note that PIN 49 on both banks is provided to allow you to 
pull up the voltage of your I/O externally to the level your system requires, up to 24 Volts. 
 

Jumper Settings 

Note: See the section titled: Specify I/O Bank Number for more information on the 
relationship between jumper settings and bank numbers. 
 
 



 

PC104 Options Manual for ET5x00                14                p/n 50-000223-01 Rev 1.0 – 18 Mar. 2005 

PC104-05 Driver Configuration 
 
See the “WinBuild 5000 Software User’s Guide” for details of installing & configuring the PC104-05 
driver to your project. 
 

I/O Connector 
 
The PC104-05 has two banks of 24 of digital I/O built into it.  These lines are bi-directional; that 
means that any line can be an input, an output, or both.  This may cause some confusion with folks 
that are use to standard “PLC” type I/O.  This section will to explain how to connect input and low 
current output devices to your I/O.  When in doubt, utilize an opto-isolation relay!  The 48 I/O 
lines are provided on two industry standard PB24 compatible ribbon cable connectors.  These 
connectors can directly connect to opto-isolation relay boards available from a wide variety of 
vendors, or the ESA IO24 breakout module.  If you are switching loads greater than 24VDC @ 
250mA, or have inputs that swing greater the 24V we STRONGLY recommend the use of an 
opto-isolation relay board. 
 

Hook-Up Instructions 

Hooking up the I/O on the PC104-05 is quite simple.  The following 
connections describe how to connect inputs and outputs to each 
block of 24 I/O. 
 
 
 
 
 
 
 
 
 
 
 
 

PIN DESCRIPTION PIN DESCRIPTION 
49 Pull-up (see next section) 23 I/O 12 
47 I/O 0 21 I/O 13 
45 I/O 1 19 I/O 14 
43 I/O 2 17 I/O 15 
41 I/O 3 15 I/O 16 
39 I/O 4 13 I/O 17 
37 I/O 5 11 I/O 18 
35 I/O 6 9 I/O 19 
33 I/O 7 7 I/O 20 
31 I/O 8 5 I/O 21 
29 I/O 9 3 I/O 22 
27 I/O 10 1 I/O 23 
25 I/O 11 EVEN 

PINS 
 
GROUND 

 
I/O PIN-OUT 

PIN 1 

PIN 2 PIN 50 

PIN 49 

REAR VIEW OF I/O CONNECTOR 

NOTCH 
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Hooking UP I/O directly to the PC104-05 
 
A wide variety of external devices may be connected to the PC104-05.  Care must be exercised 
when connecting external devices.  When connecting I/O directly, use of the IO24 breakout module 
is required in order to maintain factory warranty on the digital I/O. 
 

Inputs 
 
Switches and NPN outputs acceptable INPUT devices.   They are to be wired as follows: 

SINKING PLC OUTPUTS are acceptable INPUT devices.   They are to be wired as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-Pin49 

-PIN49 

ESA I/O 
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Outputs 
Pilot lights and small relays are acceptable OUTPUT devices.  They must be limited to less than 
250mA for the voltage they are being used at.  They are to be wired as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sourcing PLC Inputs make an acceptable OUTPUT device for the PC104-05.  They are to be wired 
as follows: 

 

Connecting a PLC Output to the PC104-05 I/O 

Connecting a PLC Input to the PC104-05 I/O 

-PIN49 

-PIN49 

ESA I/O 

ESA I/O 
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Opto Isolation Interface 
 
When connecting to devices, which operate at higher voltages than 24V, or require higher current or 
sink/source capability, it is wise to utilize an opto-isolation relay board.  These boards are available 
from many sources: Grayhill, OPTO-22, Gordos, and many more.  They come in different voltage 
and current ranges depending upon the application.   
 
It is possible for the PC104-05 to interface directly with either the low-voltage opto-isolators or the 
24V-opto isolators.  When using the low-voltage type, connect a 5V supply to the power connection 
on the opto-isolation board.  Pin 49 connects this voltage to the pull-up pin and the PC104-05 will 
sense the I/O trip points necessary to work with this logic level. 
 
When 24V opto-isolators are used, simply connect a 24V-power supply to the power connection on 
the opto-isolation board.  This will allow the PC104-05 to properly switch and drive the opto relays. 
 
It is important to note that the 5V output on the pull-up pin cannot drive a fully populated rack of 
opto-isolation relays.  This output is current limited to 1A, but due to the fact that one 28 gauge 
conductor of the ribbon cable makes the connection to this pin (PULLUP Pin 49), the voltage drop 
losses will be too extreme to allow the opto-isolation relay board to work properly.  Please provide an 
external 5V or 24V power supply to power the opto-isolation relays. 
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Understanding I/O 
 
To best understand the I/O, let’s take a look at the inner workings of one of the I/O points.  In the 
circuit diagram below, you will see three basic components: U1 the input compurgator, U2 & Q1 the 
output driver, and D1,R2 and R3 the pull-up circuitry. 
 

Pull-up Pin 49 
Let’s start with a description of how the pull-up works.  If you plan to use the inputs or outputs for any 
logic voltage other than 5V, connect your external power supply to pin 49.  This will create the proper 
pull-up voltage on the input pull-up resistor R1.  It will also create a voltage of ½ of the pull-up 
voltage at VREF.  This is used to reference the input circuits so they will switch at ½ of the pull-up 
voltage. 
 
A semiconductor fuse (not shown) is provided on the pull-up pin to protect from accidental shorts to 
ground.  As you can see if the pin is shorted to ground, current will flow through the diode D1 and 
destroy it.  This fuse will trip at approximately 1A.  To reset the fuse, you must remove the short, turn 
the unit off and wait 1 to 2 minutes for the fuse to cool before re-applying power 
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Inputs 
When the I/O pin is used as input, the inputs are in essence a “SOURCING” input.  This means that 
means that to use the input you must “SINK” current to ground.   In simple terms, just connect the 
pin to ground and you will change the state of the input.  When you make a connection between the 
I/O pin and ground, you drop the voltage on the + input of U1B from the pull-up voltage to 0V.  As 
this voltage passes through ½ of the pull-up voltage on its way to ground, U1B will sense that it has 
changed and inform the CPU.  The reverse happens when you remove the short to ground. 
 

This type of input works only with switches, NPN type 
transducers, and dry contact relays.  It is especially well suited for 
switches that make a simple contact to ground, or opto-isolation 
relays which make an NPN contact (this is the normal type for 
PB24 relay boards). 
 
Outputs 
Using the I/O as an output, the outputs are in essence “SINKING” outputs.  This means that the to 
use the output you must SOURCE current from a power source so the I/O point can SINK it to 
ground.  You must use care when connecting this type of circuitry, since you cannot exceed the 
250mA rating at 24V.  WHEN IN DOUBT, USE AN OPTO-ISOLATION RELAY. 
 
Even though you do not plan to use the I/O points as inputs, it is still very important to connect the 
PULLUP pin (pin 49) to the supply voltage you are trying to switch.  Circuitry that is not shown will 
insure that the output transistors are clamped to the power source, protecting them from over-
voltage. 
 
This type of output will drive small lamps, very small relays, or opto-isolation relays. 
 
Magnetic Isolation 
Each I/O point is protected with a 36VAC transorb and a 100mH ferrite filter.  This circuitry provides a 
noise isolation and input protection from transients.  It will not protect from continuous application of 
voltages exceeding 30V nor will it protect from currents in excess of 250mA. 
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PC104-13A, 1½ Axis Motion Controller 

Materials List 
If your PC104 expansion card was not installed into your unit at the factory, check the following 
materials list to ensure you have all the required components before beginning installation: 

1. PC104-13A motion control card 
2. Internal ribbon cables (2) 
3. Rear adapter breakout 
4. Standoffs (4) 
5. Screws (4) 

 
General Overview: 
 
The ESA PC104-13A is a Galil DMC1411 PC104 Motion Controller.  ESA adds an internal connector 
board, which brings out all of the motion controller’s I/O to the rear of the ESA ET5x00 HMI on 
removable screw terminals.  Programming is supported via a pass through programming method 
which interfaces the on-board bus based DMC1411 with Galil’s WSDK32 programming software.  
The integrated combination provides the best of both worlds, ESA’s WinBuild5000 programming 
environment, and Galil WSDK32 programming for the motion control. 
 
 
System Configuration: 
 
The PC104-13A comes fully configured and has a demo program loaded which emulates a flying 
shear application and performs simple indexing functions.  A terminal mode is built into the demo 
program, which allows the programmer to access the DMC1411 card directly via the WSDK32 
programming software.  To operate in this mode, follow the on-screen (5000 Family’s screen) 
instructions and connect a null modem cable between the PC (with WSDK32) and the ESA’s COM2.  
Open WSDK32 and register a DMC1412 (serial based) controller.  Use 19200 baud, hardware 
handshaking.  Connect to this controller and you should be able to run the WSDK32 programming 
tools. 
 
Programming for the PC104-13A is covered in the Galil 
DMC1400 Series Manual.  Once a program has been 
developed, it can be saved in the WinBuild5000 directory 
where the OIB and MDB files for the WinBuild program you are 
developing is stored.   
 
Select “PROJECT|SETUP” and click on the “Drivers” tab.  
Click to “ADD” device, and select the PC104-13A driver.   
 
Once the driver is added to the list, highlight the PC104-13A 
driver. Click on the “Properties” button.  Here you can set the 
device model, address, and at the bottom you can specify the 
name of the DMC motion program you wish to run when you 
load the driver into your WinBuild 5000 program. Use the “Set File” button to choose the motion 
application WinBuild 5000 will download for you. 
 
MOTION CONTROL PSEUDOCODES 
 
WinBuild 5000 programs may be developed in a conventional manner, but when the PC104-13A 
drivers are added in the “PROJECT� SETUP” menu under the “Drivers” tab, you will get new 
pseudocodes to communicate with the motion controller.  These codes make sending data, 
retrieving data, and entering terminal mode with the controller card a snap.  The PC104-13A demo 
program included under the “Examples” directory utilizes these commands. 
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I/O Pin-Out: 

OUT1-3  General purpose outputs 
IN1-7  General purpose inputs 
Error  PC104-13A error status 
Abort  PC104-13A program abort 
Dir  Stepper direction output 
Pulse  Stepper pulse output 
I+/-  Differential Encoder Index Input 
B+/-  Differential B Channel Encoder Input 
A+/-  Differential A Channel Encoder Input 
ACMD  +/-10V Analog Servo Command Output 
AMPEN  High True amplifier enable output 
AuxB+/- Differential B Channel Aux Encoder Input 
AuxA+/- Differential A Channel Aux Encoder Input 
 

Rear Interconnect Pinout: 
 

J4: 
1. GND 
2. OUT3 
3. OUT2 
4. OUT1 
5. ERROR 
6. RESET 
7. ABORT 
8. GND 
9. DIR 
10. PULSE 

J5: 
1. GND 
2. IN7 
3. IN6 
4. IN5 
5. IN4 
6. IN3 
7. IN2 
8. IN1 
9. -LIMIT 
10. +LIMIT 

J3: 
1. SHIELD 
2. GND 
3. I- 
4. I+ 
5. B- 
6. B+ 
7. A- 
8. A+ 
9. +5V 
10. HOME 

J2: 
1. +12V 
2. SHIELD 
3. GND 
4. ACMD 
5. AMPEN 
6. GND 
7. AUXB- 
8. AUXB+ 
9. AUXA- 
10. AUXA+ 
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Pin-Out Description: 
  
Outputs Pins  
Analog Motor 
Command 

J2: 4 +/-10V range signal driving amplifier.  In servo mode motor command is 
updated at the controller sample rate.  In the motor off mode this output is held 
at the OF command level. 

Amp Enable J2: 5 Signal to disable and enable an amplifier.  Amp Enable goes low on Abort and 
OE1 

PWM/STEP OUT J4: 10 PWM/STEP OUT is used for directly driving power bridges for DC servo motors 
or for driving step motor amplifiers.  For servo: If you are using a conventional 
amplifier that accepts a +/- 10V analog signal, this pin is not used and should 
be left open.  The switching frequency is 16.7 KHz.  The PWM output is 
available in two formats:  Inverter and Sign Magnitude.  In the Inverter mode, 
the PWM signal is .2% duty cycle for full negative voltage, 50% for 0 voltage, 
and 99.8% for full positive voltage.  In the Sign Magnitude Mode (Jumper SM), 
the PWM signal is 0% for 0 Voltage, 99.6% for full voltage and the sign of the 
Motor Command is available at the sign output. 

PWM/STEP OUT J4: 10 For stepmotors: the STEP OUT pin produces a series of pulses for input to a 
step motor driver.  The pulses may either be low or high.  The pulse width is 
50%.  Upon Reset, the output will be low if the SM jumper is on.  If the SM 
jumper is not on, the output will be Tristate. 

Sign/Direction J4: 9 Used with PWM signal to give the sign of the motor command for servo 
amplifiers or direction for step motors. 

Error J4: 5 The signal goes low when the position error on any axis exceeds the value 
specified by the error limit command, ER. 

Output 1 – Output 
3 

J4:  2-
4 

These 3 TTL outputs are uncommitted and may be designated by the user to 
toggle relays and trigger external events.  The output lines are toggled by the 
Set Bit, SB, and Clear Bit, CB, instructions.  The OP instruction is used to 
define the state of all the bits of the Output port.  When bits are set, output is at 
5V. (SB)  When bit is cleared, output is at ground. (CB) 

+5V Output J3:9 Power supply for Auxiliary Encoder- 100mA MAX 
Inputs   
Main Encoder, 
A+,B+ 

J3: 6, 
8 

Position feedback from incremental encoder with two channels in quadrature, 
CHA and CHB.  The encoder may be analog or TTL.  Any resolution encoder 
may be used as long as the maximum frequency does not exceed 8,000,000 
quadrature states/sec.  The controller performs quadrature decoding of the the 
encoder signals resulting in a resolution of quadrature counts ( 4x encoder 
cycles).  Note: Encoders that produce outputs in the format of pulses and 
direction maybe also be used by inputting the pulses into CHA and direction 
into Channel B and using the CE command to configure this mode. 

Main Encoder 
Index, I+ 

J3: 4 Once-Per-Revolution encoder pulse 

Main Encoder A-
,B-,I- 

J3: 7, 
5, 3 

Differential inputs from encoder.  May be input along with CHA, CHB for noise 
immunity of encoder signals.  The CHA- and CHB- inputs are optional. 

Aux Encoder 
A+,B+,A-,B- 

J2: 
10, 8, 
9,7  

Inputs for additional encoder.  Used when an encoder on both the motor and 
the load is required. 

Abort input J4: 7 A low input stops commanded motion instantly without a controlled 
deceleration.  Also aborts motion program. 

Reset Input J4: 6 A low input resets the state of the processor to its power-on condition.  The 
previously saved state of the controller, along with parameter values, and saved 
sequences are restored. 

Forward Limit 
Switch 

J5: 10 When active, inhibits motion in forward direction.  Also causes execution of limit 
switch subroutine, #LIMSWI.  Polarity of the limit switch may be set with CN 
cmnd. 
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Reverse Limit 
Switch 

J5: 9 When active, inhibits motion in reverse direction.  Also causes execution of limit 
switch subroutine, #LIMSWI.  The polarity of the limit switch may be set with CN 
command. 

Home Switch J3: 10 Input for Homing (HM) and Find Edge (FE) instructions.  Upon BG following HM 
or FE, the motor accelerates to slew speed.  A transition on this input will cause 
the motor to decelerate to a stop.  The polarity of the Home Switch may be set 
with the CN command 

Input 1 – Input 7 J5: 2-
8 

Uncommitted inputs.  May be defined by the user to trigger events.  Inputs are 
checked with the Conditional Jump instruction and After Input instruction or 
Input Interrupt.  Input 1 used for the high-speed latch. 

Latch Input J5: 8 High speed position latch to capture axis position within 20 nano seconds on 
occurrence of latch signal.  AL command arms latch.  Input 1 is latch. 

Rear 
Interconnect: 

 The following jumpers need to be set on the rear interconnect panel: 
J6:   1-2 for amp enable low true (default) 
 2-3 for amp enable high true 
J7: 1-2 for 5V amp enable (default) 
 2-3 for 12V amp enable 
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Card Configuration 
 
Your motion control cards units have been configured correctly at the factory, so in most cases 
configuring the unit or accessory cards is not necessary.  The following items are for those who are 
configuring systems not installed by ESA Technology. 
 
Jumpers on the PC104-13A card: 

 
Jumper JP5  
 
Address Dip A8 Dip A7 Dip A6 Dip A5 Dip A4 Dip A3 Dip A2 
  310 *  X X X  X X 
  320 **  X X  X X X 
  324  X X  X X  
 
* Use this address setting when using a PC104-10 Ethernet card in your system. 
** Default address 
 
Jumper JP3 
All open 
 
Jumper JP4 
All Open 
 
Jumper JP1 
Open 
 
Connect the ribbon cable from Adapter Board to J3 on card. 
J4 is not used. 
 
Rear Breakout (Interconnect) 
J6: 1-2 Amp low true (default) 
    2-3 Amp high true  
J7: 1-2 5V amp enable (default) 
    2-3 12V amp enable  

 
Jumper OPT 
Enabling this jumper will cause the motion control card to power up in a “MO” state- meaning the 
enables will be low.  Only after your motion program has issued a “SH” command will the enable 
lines then become active. 

 

Wiring Motion Controller Discrete Inputs 
Wiring of motion controller’s onboard I/O is similar to any other ESA I/O, such as the PC104-05.  
See the section on wiring I/O for the PC104-05 in this manual for further reference. 

Wiring Motion Controller Discrete Outputs 
Wiring of motion controller’s onboard I/O is similar to any other ESA I/O, such as the PC104-05.  
See the section on wiring I/O for the PC104-05 in this manual for further reference. 
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PC104-13B-I 1-8 AXIS MOTION CONTROLLER 

Materials List 
If your PC104 expansion card was not installed into your unit at the factory, check the following 
materials list to ensure you have all the required components before beginning installation: 

1. PC104-13B-I motion control cards  
a. (2 cards on 1-4 axis systems) 
b. (3 cards on 5-8 axis systems) 

2. (1) 20 pin internal ribbon cable (2 on 5-8 axis systems) 
3. (2) 50 pin internal ribbon cables (4 on 5-8 axis systems) 
6. (1) 20 pin external ribbon cable (2 on 5-8 axis systems) 
7. (2) 50 pin external ribbon cables (4 on 5-8 axis systems) 
8. (1) rear adapter panel (2 on 5-8 axis systems) 
9. (1) PC104-13B-I breakout board (2 on 5-8 axis systems) 
10. Standoffs (8 or 12) 
11. Screws (4) 

 

Introduction 
 
The PC104-13 B-I servo controllers are ESA Technology’s integrated package for a Galil DMC1200 
servo controller.  The documentation for the Galil DMC1200 controller is included, all commands and 
I/O operations are available for use with this controller.  ESA provides two additional components to 
the Galil DMC1200 controller: a breakout board and cables along with a driver that is built into ESA’s 
WinBuild5000� . 
 
The PC104-13B-I comes fully configured and has a demo program loaded which performs simple 
indexing functions.  A terminal mode is built into the demo program, which allows the programmer to 
access the motion controller card directly via the WSDK32 programming software.  To operate in this 
mode, follow the on-screen (ET5000 Family’s screen) instructions and connect a null modem cable 
between the PC (with WSDK32) and the ESA’s COM1.  Open WSDK32 and register a DMC1500 
(serial based) controller.  Use 19200 baud, hardware handshaking.  Connect to this controller and 
you should be able to run the WSDK32 programming tools. 
 
Programming for the PC104-13B-I is covered in the Galil DMC1200 Series Manual and 
Programming Guide.  Once a program has been developed, it can be saved in the WinBuild5000 
directory where the .EAS files for the WinBuild5000 program you are developing is stored.  The 
setup for the PC104-13B-I allows you to specify the name of the motion control program (.DMC) to 
download. 
 
WinBuild 5000 programs may be developed in a conventional manner, but when you open the 
“PROJECT �  DRIVERS” menu and add the PC104-13B-I driver, you will get new pseudocodes that 
allow your program to communicate easily with the motion controller.  Pseudocodes have been 
added to send data, retrieve data, clear the communication port, and enter terminal mode.  The 
demo program included in the “Examples” directory utilizes these commands. 
 

BEFORE CONNECTING POWER TO THE 5000 Family AND THE MOTION CONTROLLER 
BOARD MAKE SURE THAT YOU PERORM THE FOLLOWING: 

 
1. Make sure that all power is OFF.  Disconnect the AC input to the ESA 5000 Family unit, 

and make sure that the breakout board power is removed. 
 
2. Connect each cable labeled “CABLE 1”, “CABLE 2”, and “CABLE3” from the rear panel of 

the ESA to the breakout board with the supplied cables. 
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3. Connect 10 to 30VDC to the breakout board.  This DC supply should be capable of handling 

at least 20W of power for each 4 axis of control.  ESA recommends a 24V 1A supply. 
 
4. Apply power to the ESA and the breakout board. 
 
5. You may now test out I/O points, read encoders, and test the general operation of the 

system. 
 
The only jumpers that are settable are for the drive enable for the servo amplifiers.  ESA provides a 
low-true signal by default, but instructions on the breakout board explain how to connect for high-true 
servo amplifiers. 
 
ESA’s I/O is always sinking.  This means that when an I/O command in the PC104-13B-I is issued to 
turn on an I/O point, the I/O point will make a connection to ground.  Likewise, when the I/O is turned 
off, the actual I/O point will be pulled up to the breakout board’s supply voltage. 
 
Inputs to the PC104-13B-I motion controller are also sinking.  In other words, to turn “ON” an input, 
connect the input to ground.  To turn “OFF” the input should be floating or pulled up to the breakout 
board’s supply. 
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Figure 1: PC104-13 B-I Break-Out Board 
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Pin Out for PC104-13B-I Break-Out Board 
 
J4: Analog Input: 
 
+/- 10V Analog Inputs, 12-bit resolution standard.  16-bit resolution is optional.  The input impedance 
of these inputs is 10KW.  The inputs are specified as AN[x], where x is a number 1 through 8.  Note 
that on systems that have more than 4 axes of motion, the second bank of analog inputs are 
unused. 
 

Pin Function 
1 Analog Input 1 
2 Analog Input 2 
3 Analog Input 3 
4 Analog Input 4 
5 Analog Ground 
6 Analog Input 5 
7 Analog Input 6 
8 Analog Input 7 
9 Analog Input 8 
10 Analog Ground 

 
J10 Outputs 
 
High current digital outputs 0-30VDC, 500mA MAX.  These outputs are SINKING, meaning that 
when the motion controller outputs a “1”, the output is “ON” thereby making a connection to I/O 
Ground.  When the motion controller outputs a “0”, the output is “OFF” thereby opening the 
connection to ground.  The outputs are pulled up to the supply voltage for the board (10-30VDC)  It 
is not recommended that you try and switch output voltages greater than the supply voltage or 
damage may result.  A 10KW pull-up is connected to the break-out board’s supply (10-30VDC). 
 
On 1-4 axis systems, the outputs on the break-out board associated with axes 1-4 will be designated 
outputs 1-8.  On 5-8 axis systems, the outputs associated with axes 5-8 will be designated outputs 
9-16. 
 
NOTE: DO NOT CONNECT A POWER SOURCE DIRECTLY TO AN OUTPUT.  TURNING THE 
OUTPUT ON IN THIS CONDITION WILL CAUSE EXCESSIVE CURRENT TO FLOW AND 
DESTROY THE OUTPUT. 
 

Pin Function 
1 Output 1 
2 Output 2 
3 Output 3 
4 Output 4 
5 I/O Ground 
6 Output 5 
7 Output 6 
8 Output 7 
9 Output 8 
10 I/O Ground 
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J9 Inputs 
 
Digital Inputs 0-30VDC Sinking.  These inputs are SINKING, meaning that when the input is 
connected to ground the motion controller will read a “1”.  When the input is unconnected, or pulled 
up to the breakout board’s supply voltage, the motion controller will read a “0”.  The inputs have a 
10KW pull-up to the breakout board’s power supply (10-30VDC).  The input threshold is set to one 
half of the breakout board’s power supply. 
 
 

Pin Function 
1 Input 1 
2 Input 2 
3 Input 3 
4 Input 4 
5 I/O Ground 
6 Input 5 
7 Input 6 
8 Input 7 
9 Input 8 
10 I/O Ground 

 
J25, J26, J27, J28 Limits 
 
These inputs sense the home and limit inputs.  These inputs are configured identically to the digital 
Inputs specified above.  In the default condition, home or limits are DISABLED when connected to 
ground.  When open circuited or pulled up to the break-out board’s power supply, the home or limit 
will be activated.  If the sense of these inputs must be changed, software commands can be issued 
to accommodate this. 
 

Pin Function 
1 Home 
2 Rev Limit 
3 Fwd Limit 
4 Limit Ground 

 
J21, J22, J23, J24 Primary Encoder Input 
 
The Primary encoder input provides the encoder freed-back for the servo-loop.  Each encoder may 
draw up to 250mA from the +5V supply.  The supply is short-circuit protected by a semiconductor 
fuse.  The inputs may be single-ended or differential.  Differential operation may be accomplished by 
connecting the encoder’s + and - outputs to the + and - input.  Single-ended operation may be 
accomplished by connecting the encoder’s output to the + input and leaving the - input floating. 
 

Pin Function 
1 +5V Encoder 
2 A+ 
3 A- 
4 B+ 
5 B- 
6 I+ 
7 I- 
8 Encoder Ground 
9 Encoder Shield 
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J12 Misc. 
 
Reset In - A low true input resets the motion controller (not the ESA controller it is installed in). 
Error Out -  A high true output that indicates that an error has occurred.  If the LED is on, this means 
the controller is OK. 
Compare Out - A high true output indicating that a comparator comparison has occurred. 
 

Pin Function 
1 Reset In 
2 Error Out 
3 Compare Out 
4 Ground 

 
 
J5, J6, J7, J8 Command Output 
 
Servo Analog mode: 
 

Analog command output, +/-10VDC, 16 bit. 
Enable Low or High true, jumper selectable. 

 
Servo PWM mode: 
 

Sign / PWM outputs. 
Enable Low or High true, jumper selectable. 

 
Stepper mode: 
 

Step / Direction output 
Enable Low or High true, jumper selectable. 

 
 

Pin Function 
1 Analog Command Output 
2 Analog Ground 
3 Sign/Direction 
4 PWM/Step 
5 Enable Output 
6 Ground 

 
 
J17, J19, J19, J20 Auxiliary Encoder Input 
 
The Auxiliary encoder input provides the encoder freed-back for the secondary servo loop or master 
encoder axes.  Each encoder may draw up to 250mA from the +5V supply.  The supply is short-
circuit protected by a semiconductor fuse.  The inputs may be single-ended or differential.  
Differential operation may be accomplished by connecting the encoder’s + and - outputs to the + and 
- input.  Single-ended operation may be accomplished by connecting the encoder’s output to the + 
input and leaving the - input floating. 
 
 

Pin Function 
1 +5V Encoder 
2 A+ 
3 A- 
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4 B+ 
5 B- 
6 Ground 

 
 
J13, J14, J15, J16 Enable Low/High  
 
Use these jumpers to select the amplifier enable low or high. Jumper 1-2 for enable LOW, 2-3 for 
enable HIGH. Default is to jumper 1-2 for enable LOW. 

Wiring Motion Controller Discrete Inputs  
Wiring of motion controller’s onboard I/O is similar to any other ESA I/O, such as the PC104-05.  
See the section on wiring I/O for the PC104-05 in this manual for further reference. 

Wiring Motion Controller Discrete Outputs  
Wiring of motion controller’s onboard I/O is similar to any other ESA I/O, such as the PC104-05.  
See the section on wiring I/O for the PC104-05 in this manual for further reference. 
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Card Configuration 
Your ESA & motion control units should have been configured correctly at the factory, so in most 
cases configuring the unit or accessory cards is not necessary.  The following items are for those 
who are configuring systems not installed by ESA Technology. 
 
Jumpers on the PC104-13B-I card: 
 
Jumper JP5 (Addr 320h (800d)) 
 
Address Dip A8 Dip A7 Dip A6 Dip A5 Dip A4 Dip A3 Dip A2 

  310 *  X X X  X X 
  320 **  X X  X X X 
  324  X X  X X  

 
* Use this address setting when using a PC104-10 Ethernet card in your system. 

** Default address 
 
 
Jumper JP3 
All open 
 
Jumper JP4 
All Open 
 
Jumper JP21 (only on the TOP card of a 5-8 axis motion controller) 
1-2 OPEN  OPT 
3-4 OPEN  SMW 
5-6 OPEN  SMZ 
7-8 OPEN  SMY 
9-10 OPEN  SMX 
11-12 CLOSED  E-H  <-- SETS SECOND CARD TO BE axes 5-8 
 
Cables 
J6 on PC104-13B-I goes to Cable 1 on the PC104-13B-I adapter cover (20-00497-01) 
 
J8 on PC104-13B-I goes to Cable 2 on the PC104-13B-I adapter cover (20-00497-01) 
 
On a multiple axis card, axes 1-4 are located on the second card from the bottom of the PC104 
stack.  If the card has more than 4 axis, axis 5-8 are located on the top card of the stack. 
 
When mounting the adapter covers of a 5-8 axis unit, panel with axes 1-4 should be located to the 
RIGHT of the panel with axes 5-8. 
 

NOTES: 
If, after making all of your system connections and you cannot get motors to move: 
1. Use the CN1 command to set your limit switch active low.   
2. Also be sure to set your limit switch settings to ACTIVE LOW in your WSDK software.   
3. Jumper your limit switches together on axis you are not using so that the LEDS on the breakout 

board are lit. 
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PC104-15 Analog 12 in and 4 Out Module 

Materials List 
If your PC104 expansion card was not installed into your unit at the factory, check the following 
materials list to ensure you have all the required components before beginning installation: 

1. PC104-15 analog 16 in 2 out card 
2. Internal ribbon cable 
3. Rear adapter breakout 
4. Standoffs (4) 
5. Screws (4) 

Introduction 
 
Description: 

The PC104-15 module provides analog input and output capability for the ET5000 Series 
Products.  It features 16-bit and 12-bit, voltage and current inputs.   

1. Eight single-ended voltage inputs that have and input range of +/- 10V.   
2. Four 4 to 20mA current inputs. 
3. Two 12-bit, +/-10V voltage outputs  
4. Two 12 bit 4-20mA current outputs. 

Applications: 
Data Logging, transducer measurement, gauging applications, temperature control, and motor 
speed set point control. 

 
Inputs 1 through 8: 

Eight single ended inputs 
Resolution settable to 12 bit or 16 bit 
Input Accuracy (Gain = 1): +/- .03%FSR 
Built-In Sample and Hold 
+/- 10V bipolar operation 

 
Inputs 9-12: 

Four, 4 to 20mA current inputs 
Resolution settable to 12 bit or 16 bit 
Input Accuracy (Gain = 1): +/- .03%FSR 
Built-In Sample and Hold 

 
Output Section (Outputs 1, 2): 

12-bit resolution 
Two 4-20mA current outputs 
Output Accuracy: +/- 0.025%FSR 

 
Outputs 3, 4: 

12-bit resolution 
Two +/- 10V outputs (2k�  load min, 5mA max) 
Output Accuracy: +/- 0.025%FSR 
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Connection Information 
 
Rear panel connections: 
 
Use the following table to connect the PC104-15 
 

Pin Function 
1 Analog Input 1 
2 Analog Input 2 
3 Analog Input 3 
4 Analog Input 4 
5 Analog Input 5 
6 Analog Input 6 
7 Analog Input 7 
8 Analog Input 8 
9 4-20mA Input 9 
10 4-20mA Ground 
11 4-20mA Input 10 
12 4-20mA Ground 
13 4-20mA Input 11 
14 4-20mA Ground 
15 4-20mA Input 12 
16 4-20mA Ground 

 
 

Pin Function 
Vout

1 
4-20mA Analog output 

Vout
2 

4-20mA Analog output 

Vout
3 

+/-10V Analog output  

Vout
4 

+/-10V Analog output  

 
 
 

Vout 1 
Vout 2 
Vout 3 
Vout 4 
GND 
EARTH 

E
S

A
 T

E
C

H
N

O
L

O
G

Y
 

P
C

104-15 A
D

A
P

T
E

R
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PC104-15 Hardware Configuration 
 

Board address 
 
The board address for the PC104-15 must be configured to avoid a conflict with other PC104 cards 
and on-board system I/O.   
 
To set the appropriate base address, switch the individual switches into the ON or OFF position.  
The figure below shows the DIP switch default setting for B00 Hex.  A table of dip switch settings are 
shown below. 
 
 
     4 3 2 1 
 
    
 
    
 
 
 
 

I/O Port 
Range 

Dip Switch Position 

Hex 1 2 3 4 
       B00H* 0 0 0 X 

B08H 1 0 0 X 
B10H 0 1 0 X 
B18H 1 1 0 X 
B20H 0 0 1 X 
B28H 1 0 1 X 

 
 
 
0=ON, 1=OFF, X= Don’t care 
(*) Factory default setting 
 

PC104-15 Driver Configuration 
 
See the “WinBuild 5000 Software User’s Guide” or WinBuild 5000 Help System for details of 
installing & configuring the PC104-15 driver to your project.

OFF 
 
ON 
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CIB Module (Communications Interface Board) 

Materials List 
If your PC104 expansion card was not installed into your unit at the factory, check the following 
materials list to ensure you have all the required components before beginning installation: 

1. CIB Board 
2. Internal ribbon cable 
3. Rear adapter breakout 
4. Standoffs (4) 
5. Screws (4) 

Introduction 
 
Description: 

The CIB provides communication interface ability with 155+ drivers from the VT family of 
terminals. 

1. One main serial port (MSP) 
2. One auxiliary serial port (ASP) 
3. One CAN interface port (optional instead of ASP port) 

 

Applications: 
Communications to 155+ types of automation devices. 
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Connection Information 
 
Rear panel connections: 
See following pinouts for MSP, ASP, and CAN option serial ports.  Wiring diagrams for cable 
connections to various devices can be found in the VT Hardware manual. 
 

MSP  

 

Pin1 
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ASP 
 

 

CAN 

 
 

Pin1 

Pin1 
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CIB Driver Configuration 
See the “WinBuild 5000 Software User’s Guide” or WinBuild 5000 Help System for details of 
installing & configuring the CIB communications drivers to your project.
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APPENDIX A - WARRANTY INFORMATION 
 
Congratulations and thank you for purchasing one of ESA Technology©s controller products.  We 
strive to provide customers with unparalleled service and support.  Your feedback and suggestions 
are crucial to our success. 
 
This ESA Technology, Inc. product is warranted against defective materials or workmanship for a 
period of 365 days from the date of original shipment. 
 
Products covered by this warranty will be repaired without charge except for shipping.  Before 
returning product for warranty service, call our customer service department at (707) 837-0120 to 
obtain an RMA # (Returned Merchandise Authorization Number).  When returning your equipment 
for warranty service, the shipping charges must be prepaid  and the RMA # must be clearly marked 
on the box.  Send the equipment to ESA Technology, 7975 Cameron Drive, bldg 300, Windsor, CA  
95492, along with a description of the problem.  We will pay normal ground shipping charges to send 
the product back to you.  If other means of shipping are requested, you will be billed at cost for 
additional shipping fees. 
 
This warranty only covers defects in materials or workmanship which occur during normal use.  It 
does not cover damage which occurs in shipment or failures which are caused by products not 
supplied by ESA Technology or failures which result from accident, misuse, abuse, neglect, 
mishandling, misapplication, faulty installation, improper maintenance, alteration, modification, line 
power or service by anyone other than a factory authorized technician. 
 
This warranty comprises the sole and entire warranty pertaining to items provided hereunder.  Seller 
makes no other warranty, guarantee, or representation of any kind whatsoever.  All other warranties, 
including but not limited to, merchantability and fitness for a purpose, whether express, implied, or 
arising by operation of law, trade usage, or course of dealing are hereby disclaimed.  
Notwithstanding the foregoing, there are no warranties whatsoever on items built or acquired wholly 
or partially, to buyer©s designs or specifications. 
 
Limitation of Remedy:  ESA Technology©s liability arising from or in any way connected with the 
products sold shall be limited exclusively to repair or replacement of the items sold or refund of the 
purchase price paid by buyer, at seller©s sole option.  In no event shall ESA Technology Inc. be liable 
for any incidental, consequential or special damages of any kind or nature whatsoever, including but 
not limited to lost profits arising from or in any way connected with items sold hereunder, whether 
alleged to arise from breach of contract, express or implied warranty, or in tort, including without 
limitation, negligence, failure to warn or strict liability. 
 
 
 
Retain this warranty sheet for your reference. 
 
 
PC104 Module: ___________________________ Date Purchased: _________________________ 
 
 
Serial Number: ___________________________  Purchased From: ________________________ 
 
 


