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2. Insert the PCIM-DAS1602/16 board into an available PCI slot (Figure 4), as shown in the 
Figure below 
3. Insert the CIO-DAS24 board into an available ISA slot, as shown in the Figure below 
4. Close the top of the computer and switch on the power. 
5. A dialog box appears indicating that a new hardware has been detected. Follow the steps to 
run InstaCal software and to review the configuration of the boards. The PC may prompt you to 
restart before you begin configuration of the A/D board. 

ISA Slot on Motherboard of Computer 
 
 
 

 
 
 
 

PCI Slot on Motherboard of Computer 
 
Figure 4: Available PCI and ISA slots are shown. The A/D boards were each inserted into one 
of the slots. When the computer is restarted, a dialog box appears indicating that the new 
hardware has been detected. 
 
Connecting the Board for I/O Signals 
The PCIM-DAS1602/16 A/D board has a 37-pin male connector to receive analog inputs. The 
analog connector can be accessed from the rear of the PC on the back plate. To connect the 
analog connector, a female 37-pin D-type connector (Figure 5) may be used. The digital signals 
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are transmitted via a male 40-pin connector that is mounted on the side of the A/D board. The 
digital signals are brought to the back plate of the PC via a BP40-37 cable, manufactured by 
Measurement Computing Inc, MA. 

 
 
Figure 5: A BP40-37 cable manufactured my Measurement Computing Inc, MA, was used to 
bring digital signals from the rear of the board to the rear of the PC on the back plate. 
 
 
Default Board Configuration 
The A/D board is factory configured to default settings (Figure 6). It is advisable to check and 
change the configuration settings depending on the requirement and conditions imposed by the 
design. When used with an EXP32 board, the channel select switch must be changed to 16 single 
ended channels, rather than eight differential channels (Default setting). The following table 
shows default settings of the switches and jumpers. 
Switch/Jumper description Default setting 
Channel select switch 8 channels 
A/D range select switch Bipolar 
Trigger edge select switch Rising edge 
Clock select jumper 1MHz 
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Figure 6: A side view of A/D board with analog inputs and digital outputs. A male 37- pin 
connector received the analog signals from EXP32 board. The digital signals were transmitted by 
BP40-37 cable, which brings the digital signals to the back on PC on the back plate. 

 

The channel select switch and A/D range select switch are covered by the metal name plate on 
the A/D board. The name plate has to be removed using a screw driver to change the settings. 
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Channel Selection for the A/D Board 

The A/D board (Figure 7) can be used with either eight differential or 16 single ended input 
channels. The board was set for 16 single ended options. Since, thermocouples were used for 
measuring temperatures, 16 single ended options reduced the electrical noise generated by the 
system.  

 

Figure 7: The top cover of the A/D board was removed to change the jumper switch from 8 
differential channels to 16 single ended channels to reduce electrical noise.  
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Addition of EXP32 Board to A/D Board 

This section explains the steps for adding data acquisition devices to the A/D board. 

The steps are: 

1. Open Instacal software as shown below 

 

 

2. Double click on the Instacal icon. If PC has ISA and PCI slots the PCIM-DAS16 board is 
connected to PCI slot, the following screen appears. 
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3. For our program EXP32 is connected to channel 0 of PCIM-DAS16. So right click on the 
board and click on the Add Exp Board to add expansion board. The following screen appears. 

 

4. Select the board needed for data acquisition. For this project EXP32 boards are selected. After 
that screen will appear like this. 
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5. Connect the EXP32 board and analog connector to the A/D board with a special 37-conductor 
cable, CEXP2DAS16-10 (Figure 8), manufactured by Measurement Computing, Inc, MA. 

 

 

 

Figure 8: A CEXP2DAS16-10 cable was used to connect EXP32 with the A/D board. 

The cable connects the A/D board from the rear of the PC. One end marked MUX was 

Connected to EXP32, and other end connected the A/D board. 
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6. Process control program for 36 tankss need three CIO-DIO 24 channel boards. When these 
boards are connected to ISA/PCI slot, right click on the ISA/PCI Bus to add these boards and 
click on add board option. After that the screen will appear like this. 

 

 

CIO-EXP32 Multiplexer Board: This is a 32-channel (0-31) external board that can be 
mounted either on a bench top or secured in a water proof case. 

 

Powering the Board 

The board requires a 5VDC. The power source can be either internal or external. The A/D board 
via a 37-conductor cable supplies internal power, which is adequate for two EXP32 boards. If 
internal power is used, the +5V switch (S3) on the board should be set to INT (Figure A. 7). The 
current setup used for this board is internal power. When three or more EXP32 boards are used, 
external power may be required. The Personal Computer (PC) connected via a CPCPOWER- 10 
MOLEX cable (manufactured by Measurement Computing) supplies the external power (Figure 
9). To connect this cable, the computer has to be opened after turning off the power. One end of 
the MOLEX cable is connected to the expansion power connectors in the PC, while other end is 
connected to the EXP32 connector labeled “OPTIONAL EXTERNAL +5V POWER” The +5V 
switch (S3) on the EXP32 board should be set to EXT. 
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Figure 9: Internal power (5V DC) was selected for this project. External power is required when 
two or more EXP32 boards are used. 

 

Right Connections  

The EXP32 board has two connectors that are identical 37D connectors, P1 and P2 (Figure 10). 
The first connector (P2) is used to connect the EXP32 with an A/D board. Because the pin 
relationships are not same between the EXP32 and A/D board, a special 37-conductor cable, 
CEXP2DAS16-10 (manufactured by Measurement Computing Inc, MA) is required. One end 
(labeled MUX) of the CEXP2DAS16-10 cable (Figure 11) connects the first connector (P2) on 
the EXP32 and the other end connects the A/D board’s analog connector on the back plate of the 
PC. The second D37 connector (P1) is used only when 

More than one EXP32 boards are used. 
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Figure 10: Male 37-pin connector P2 was used by CEXP2DAS16-10 to connect EXP32 with 
A/D board. P1 may be used when more than one EXP32 boards are used to capture data. 

 

Figure 11: A CEXP2DAS16-10 cable was used to connect EXP32 with the A/D board. The 
cable connects the A/D board from then rear of the PC. One end marked MUX was connected to 
EXP32 and other end connected the A/D board 

 

Channel Selection 

The EXP32 has 32 channels (0-31) for input. These are divided into two sections of 16 channels 
each. Section 1 is connected to the jumper block labeled “EXP 0-15” and section 2 is connected 
to jumper block labeled “EXP 16-31” (Figure 12). Each section of 16 inputs is read by one 
channel of the A/D board. For this project channels 0-15 of EXP32 are multiplexed into channel 
0 of the A/D board and channels 16-31 are multiplexed into channel 1 of the A/D board. Figure 
A.10 shows the sections 1 and 2 and corresponding jumpers set to channels 0 and 1 for the A/D 
board. 
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Figure 12: Jumper block for first fifteen channels 0-15 was connected to channel 0 of A/D board 
and jumper block for channels 16-31 was connected to channel 1 of A/D board. 

 

The channel inputs are screw terminals capable of accepting 12-22 AWG wire and each channel 
consists of a screw terminal for signal high, signal low and ground. All inputs from signal source 
are floating differential, requiring two wires, signal high and signal low. The ground is not used 
for temperature measurements using thermocouples. However, all grounds (G pads) are bridged 
using solder. 

Cold Junction Compensation (CJC) 

The EXP32 board has a semiconductor temperature sensor to measure the temperature of the 
screw terminals on the board. This is cold junction temperature. When thermocouples are used to 
measure the temperatures, cold junction temperatures are needed for accurate temperature 
measurement. The CJC jumper has to be set on the corresponding channel. For this project, the 
CJC jumper was set to channel 7 (the default configuration). 
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Selecting the Gain 

For each section of 16 input channels, there is a bank of four DIP switches, located in the central 
portion of each section. These four switches control the amplification factor of the thermocouple 
input signals. One or more switches (Figure 12 can be turned on or off simultaneously depending 
on the desired amplification (gain). It is important to note that these gains are additive. A gain of 
100 was selected for this project. 

Configuring EXP32 

Each channel of the EXP32 has to be configured (Figure 13) before measuring temperature using 
thermocouples. This can be done by bridging the V, G, and C pads on the etch side (underside) 
of the EXP32 by soldering the pads. It is important to use solder provided by the board 
manufacturer only, since the solder contains flux core and is water-soluble. The A/D board has to 
be configured to 16 single-ended to be compatible with EXP32. 

 

 

Figure 12: A gain of 100 was selected for this project by turning on the second switch. 
The gains were additive across switches and ranged from 10 to 810. 
 

Calibration of EXP32 

Calibration of EXP32 requires InstaCal software supplied by board manufacturer. InstaCal is the 
installation, calibration, and testing software for boards manufactured by Measurement 
Computing Inc, MA. Ideally, InstaCal and Universal Library software must be loaded before 
adding any boards to the PC. Instacal is compatible with Windows 3.x, Windows 95, Windows 
98, Windows 2000, Windows ME, and Windows XP. 
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The software is stored in a default folder called Measurement Computing. After installation of 
InstaCal , the board properties can be changed by double clicking on the board name. For the 
present project, the board properties were selected as: 

1. CJC: Channel 7 

2. EXP32 channels 0-15: channel 0 of A/D board, 16-31 to channel 1 of A/D board 

3. Power options: +5VDC External 

4. Gain: 100 

The calibration process for EXP32 is simple. The following steps explain the steps for 
calibration 

a. Open Instacal software and right click on the EXP32 board as shown below. 

 

 

b. Select the A/D option and the following screen appears for calibrating the EXP32 board. 
Follow the instructions and set the CJC temperature to the room temperature by adjusting the 
calibrating screws  
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Figure 13: Then calibrating screws were turned either clockwise or anti-clock wise depending 
on whether the measured temperature was higher or lower than actual room temperature. 

 

After calibration, the EXP32 was ready for measure the temperatures. This simple process, 
coupled with regular calibration of thermocouples allowed for accurate measurement of 
temperatures within ± 0.5 °C. 
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