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1. GENERAL INFORMATION

1.1. Introduction to the PCL-718

The PCL-718 is a high performance, high speed, multi-function data acquisition card for the IBM PC/XT/AT or compatibles. The high-end specifications of this full size card and complete software support from third-party vendors make it ideal for wide range applications in the industrial and laboratory environment, like data acquisition, process control, automatic testing and factory automation. 

1.1.1. Key Features

The key features of this interface control card include: 

· Switch selectable 16 single-ended or 8 differential analog input channels. 

· An industrial standard 12 bit successive approximation converter is used to convert analog inputs. The maximum A/D sampling rate is 60 KHz in DMA mode. With the Option 001 which supplies a faster A/D converter, the PCL-718 can accomplish 100 KHz sampling rate in DMA mode. 

· Switch selectable versatile analog input ranges. 
Bipolar: +/-0.5V, +/-1V, +/-2.5V, +/-5V, +/-10V. 
Unipolar: +1V, +2V, +5V, +10V. 

· Provide three A/D trigger modes: Software trigger, programmable pacer trigger and external pulse trigger. 

· A/D converted data can be transferred by program control, interrupt handler routine or DMA transfer. 

· An INTEL 8254 Programmable Timer/Counter provides pacer (trigger pulses) at the rate of 2.5 MHz to 0.00023 Hz (71 minutes/pulse) to the A/D. The time base is switch selectable 10 MHz or 1 MHz. One 16-bit counter channel is reserved for user configurable applications. 

· Two 12 bit monolithic multiplying D/A output channels. Output range of 0 to +5V can be created by using the on-board -5V reference. External AC or DC reference can also be used to generate other D/A output ranges. 

· TTL/DTL compatible 16 digital input and 16 digital output channels. 

1.1.2. Expansion Capabilities

To complement the powerful features of the PCL-718, the versatility of the card can be further enhanced with the use of optional daughter boards listed below: 

PCLD-789 - Amplifier/Multiplexer Board. This powerful front-end analog input signals conditioning card can multiplex 16 differential inputs to one A/D input channel. A high grade instrumentation amplifier provides switch selectable gains of 0.5, 1, 2, 10, 50, 100, 200, 1000 or user definable gain. 

PCLD-786 - AC/DC Power SSR and Relay Driver Board. This board provides 8 channels of photo-couple isolated solid state relay modules plus additional 8 external relay driver outputs. 

PCLD-785 - Relay Output Board. This board provides 16 SPDT relays driven by 16 bit digital output channels of the PCL-718. 

PCLD-782 - Isolated D/I Board. This 16-channel optically isolated digital input board providing an easy way to input digital signal to the PCL-718. 

PCLD-780 - Wiring Terminal Board. This board is designed for easy analog and/or digital I/O connections. 

1.2. Product Specifications

1.2.1. Analog Input (A/D Converter)

Channels: 16 single-ended or 8 differential - switch selectable. 

Resolution: 12 bits. 

Input range: 
Unipolar: + 10V, +5V, +2V, + 1V.
Bipolar: +/-10V, +/-5V, +/-2.5V, +/-1V, +/-0.5V.
All input ranges are switch selectable. 

Over voltage: Continuous: +/-30V max. 

Conversion type: successive approximation. 

Conversion speed: 60 KHz max. (nominal), 100 KHz max. (with option 001). 

Accuracy: +/-(0.01% of reading) +/- 1 bit. 

Linearity: +/- 1 bit. 

Trigger mode: Software trigger, on-board programmable pacer or external trigger. 

External trigger: TTL compatible, the load is 0.4mA max. at 0.5V and -0.05mA max. at 2.7V. 

Data transfer: Program control, interrupt control or DMA. 

1.2.2. Analog Output (D/A Converter)

Channels: 2 channels. 

Resolution: 12 Bits. 

Output Range: 0 to +5V with on-board -5V reference. +/-10V maximum with external DC-or AC reference.
Reference: internal -5V (+/-0.05V) or external DC or AC, +/-10V max. 

Conversion type: 12 bit monolithic multiplying. 

Linearity: +/- 1/2 bit. 

Output drive: +/-5mA max. 

Settling-time: 5 microseconds. 

1.2.3. Digital Input

Channel: 16 bits. 

Level: TTL compatible. 

Input voltage: Low - 0.8V maximum High - 2.0V min. 

Input load: Low - 0.4mA max. at 0.5V, High - 0.05mA max. at 2.7V. 

1.2.4. Digital Output

Channel: 16 bits. 

Level: TTL compatible. 

Output voltage: Low - Sink 8mA at 0.5V maximum High - Source -0.4mA at 2.4V min. 

1.2.5. Programmable Timer/Counter

Device: INTEL 8254. 

Counters: 3 channels, 16 bit. 2 channels permanently configured as programmable pacer, 
1 channel free for user application. 

Input, gate: TTL/DTL/CMOS compatible. 

Time base: 

Pacer (channel 1 and 2): 10 MHz or 1 MHz, switch selectable.
Channel 0: Internal 100 KHz or external clock (10 MHz max). 
The selection is controlled by the Timer/Counter Enable Register (BASE + 10). 

Pacer Output: 

0.00023 Hz (71 minutes/pulse) to 2.5 MHz. 

1.2.6. Interrupt Channel

Level: IRQ 2 to 7, software selectable. 

Enable: Via INTE bit of Control Register (BASE + 9). 

1.2.7. DMA Channel

Level: 1 or 3, switch selectable. 

Enable: Via DMAE bit of Control Register (BASE + 9). 

1.2.8. General

Power consumption: +5V: typ. 700mA, max. 1A.
+12V: typ. 140mA, max. 200mA.
-12V: typ 14mA, max. 20mA. 

I/O connector: 20 pin post headers for all Analog/Digital I/O ports. Adapter available to convert to 37 pin D-type connector. 

I/O base address: Require 16 consecutive address locations. Base address definable by the DIP switches DIPSW2 for address line A9-A4. (Factory setting is hex 300). 

Operating Temp: 0 to +50 deg. C. 

Storage Temp: -20 to +65 deg. C. 

Weight: 9.8 oz (277.6 gm). 

2. INSTALLATION

2.1. Initial Inspection

Inside the shipping container, you should find this operating manual and the PCL-718 card. The PCL-718 was carefully inspected both mechanically and electrically before the shipment. It should be free of marks and scratches and in perfect electrical order on receipt. 

When unpacking, check the unit for signs of shipping damage (damaged box, scratches, dents, etc). If there is damage to the unit or it fails to meet specifications, notify our service department or your local sales representative immediately. Also, call the carrier immediately and retain the shipping carton and packing material for the inspection by the carrier. We will make arrangements to repair or replace the unit. 

Remove the PCL-718 interface card from its protective packaging by grasping the rear metal panel. Keep the anti-vibration package. Whenever you remove the card from PC expansion slot, please store the card in the package for protection. 

Discharge any static electricity by touching the back of the system unit before you handle the board. You should avoid contact with materials that create static electricity such as plastic, vinyl, and styrofoam. The board should be handled only by the edges to avoid static electric discharge which could damage the integrated circuits on the PCL-718. 

2.2. Switch Setting

The PCL-718 was designed with easy to use in mind. There are six functional switches on the PCL-718 interface control card and the usage of each switches are discussed as following. You may want to refer to the Appendix B for the physical location of each switch. 

2.2.1. Base Address Selection

Switch name: DIPSW2 

Most of the PC peripheral devices and interface cards are controlled through the input and output ports. These ports are addressed using the I/O port address space. Appendix C provides a PC I/O port address map to help you locate appropriate addresses for different devices. 

The I/O port base address for the PCL-718 is selectable via an 8 position dip switch. The PCL-718 requires 16 consecutive address locations in I/O space. Valid address are from hex 000 to hex 3F0, however you might have used some of the addresses for other devices. Your PCL-718 base address switch setting is set to hex 300 in factory. If you need to adjust it to some other address range, the switch settings for various base addresses are illustrated as below: 

     ---------------------------------------------

     I/O Address            Switch Position

     Range ( hex )       1   2   3   4   5   6

                        A9  A8  A7  A6  A5  A4

     ---------------------------------------------

       000-00F           0   0   0   0   0   0

       010-01F           0   0   0   0   0   1

       200-20F           1   0   0   0   0   0

       210-21F           1   0   0   0   0   1

       300-30F   *       1   1   0   0   0   0

       3F0-3FF           1   1   1   1   1   1

     ---------------------------------------------

Note: 

- ON = 0, OFF = 1
- A4...A9 correspond to PC bus address lines. 
- * means factory setting. 

The DIP SW2 position 7 & 8 are reserved for TRIG0 and GATE0. The meanings of different settings are:

Position 7: 

ON - TRIG0 and DI0 are shorted together
OFF - TRIG0 and DI0 are separated 

Position 8: 

ON - GATE0 and DI2 are shorted together
OFF- GATE0 and DI2 are separated 

It is recommended to set both positions normally ON unless using the TRIG(DI0) or GATE0 (DI2) functions. 

2.2.2. Channel Configuration

Switch name: SW3 

The PCL-718 offers 16 single-ended or 8 differential analog input channels. This slide switch controls the selection of analog input configuration. Slide the switch to right marked 'B CH' for 8 differential inputs, otherwise, slide the switch to left marked '16CH' for 16 single-ended inputs. 

2.2.3. Unipolar/Bipolar selection

Switch name: SW2 

The PCL-718 offers broad selection on analog input ranges. These input ranges are classified into two categories (unipolar or bipolar). The selection of proper input category is controlled by this slide switch. Set the switch to UNI for unipolar or to BIP for bipolar. 

2.2.4. Input Range Selection

Switch name: DIPSW1 

The specific analog input range within the unipolar or bipolar group is selected by the DIP switch DIPSW1. The DIPSW I can be either 5 positions or 6 positions. 

If it is a 5 position DIP Switch the switch setting and corresponding input ranges is illustrated as following:

     ------------------------------------------------------

     DIPSWl Switch Position        Unipolar     Bipolar 

      1    2    3    4    5         Range        Range

     ------------------------------------------------------

     OFF  OFF  OFF  OFF  OFF         N/A        +/- 10V

     ON   OFF  OFF  OFF  OFF *     0 - 10V      +/- 5V

     ON   ON   OFF  OFF  OFF       0 - 5V       +/- 2.5V

     ON   OFF  ON   OFF  OFF       0 - 2V       +/- 1V

     ON   OFF  OFF  ON   OFF       0 - 1V       +/- 0.5V

     ON   OFF  OFF  OFF  ON       User define  User define

     ------------------------------------------------------

If it is a 6 position DIP switch, the switch setting and corresponding input ranges is illustrated as following:

     ---------------------------------------------------------

     DIPSW1 Switch Position            Unipolar    Bipolar

      1    2    3    4    5    6        Range       Range

     ---------------------------------------------------------

     ON   OFF  OFF  OFF  OFF  OFF        N/A        +/- 10V

     OFF  ON   OFF  OFF  OFF  OFF *     0 - 10V     +/- 5V

     OFF  ON   ON   OFF  OFF  OFF       0 - 5V      +/- 2.5V

     OFF  ON   OFF  ON   OFF  OFF       0 - 2V      +/- 1V

     OFF  ON   OFF  OFF  ON   OFF       0 - 1V      +/- 0.5V

     OFF  ON   OFF  OFF  OFF  ON      User define  User define

     ---------------------------------------------------------

Note: 

- ON = 0, OFF = 1
- * means factory setting.
- See Section 5.2 for the user definable analog input range. 

2.2.5. DMA Channel Selection

Switch name: SW4 

The PCL-718 provides DMA data transfer capability. The selection of DMA level 1 or level 3 is controlled by this slide switch. To use DMA level 1, slide the switch to left marked 'DRQ1', otherwise, slide to right side marked 'DRQ3' for DMA level 3. 

2.2.6. Timer Clock Selection

Switch name: SW1 

The PCL-718 offers two clock input frequencies to the 8254 programmable timer/counter, 10 MHz or 1 MHz, to generate programmable pulses to trigger the A/D. After determining your A/D sampling rate and programming factors, set this slide switch on the 10 MHz or 1 MHz position accordingly. The pacer rate to A/D is calculated as: 

Pacer rate = Fclk / ( Div1 * Div 2 ) 

where Fclk is 1 MHz or 10 MHz determined by this switch SW1. Div1, Div2 are the divisors set in the counter 1 and counter 2 respectively.

2.2.7. D/A Reference Selection

The PCL-718 after Ver. A2 provides two jumpers to select the reference of the D/A converters. JP1 is for D/A channel 0 and JP2 is for D/A channel 1 respectively.

                JP1

         EXT0 o  o--o

                     -5V(REF)

         EXT1 o  o--o

                JP2

When a jumper is inserted at right side of JP1 (right 2 pin posts are shorted), the reference input of D/A channel 0 is connected to on-board -5V reference and the D/A channel 0 has output range of 0V to +5V. When the jumper is inserted at left side of JP1 (left 2 pin posts are shorted), the reference input of D/A channel 0 is connected to connector CN2 pin 1 and any voltage between -10V and +10V can be applied to this pin to be the external reference voltage of D/A channel 0. 

When external reference is used and the voltage is Vref, the D/A channel 0 can be programmed from 0V to -Vref. The reference input can be either DC or AC (<100 KHz) signals. In this manner, the D/A converter can be used as a programmable attenuator, the attenuation factor between reference input and analog output is 

Attenuation Factor = G / 4095 

where G is the data written to the D/A registers and the value is between V and 4095. For example, if the data G is set to 2048, then the attenuation factor is 0.5 and a sine wave of 10V amplitude applying to the reference input will generate a sine wave of amplitude 5V on the analog output. 

JP2 works as the same as JP1 except JP2 is for the reference selection of D/A channel 1. 

2.3. Connector Pin Assignment

The PCL-718 is equipped with two 20-pin insulation displacement (mass termination) connectors accessible from the rear plate and three other 20-pin insulation displacement connectors on board. All these connectors can be connected to the same type flat cables or connected to 37-pin D-type connectors through our PCLK-1050 industrial wiring kit. Please refer to the Appendix B for the location of each connector. 

The following diagrams illustrate the pin assignment of each connectors. 
Legend:

   A/D S   - Analog input (single-ended)

   A/D H   - Analog input high (differential)

   A/D L   - Analog input low (differential)

   A.GND   - Analog ground

   D/A     - Analog output

   D/O     - Digital output

   D/I     - Digital input

   D.GND   - Digital and power supply ground

   CLK     - Clock input for the 8254

   GATE    - Gate input for the 8254

   OUT     - Signal output of the 8254

   VREF    - Voltage reference


Connector 1 (CN1) - Analog Input (Single-ended channels) 

   A/D S0    1   2   A/D S8

   A/D S1    3   4   A/D S9

   A/D S2    5   6   A/D S10

   A/D S3    7   8   A/D S11

   A/D S4    9  10   A/D S12

   A/D S5   11  12   A/D S13

   A/D S6   13  14   A/D S14

   A/D S7   15  16   A/D S15

   A.GND    17  18   A.GND

   A.GND    19  20   A.GND


Connector 1 (CN1) - Analog Input (Differential channels) 

   A/D H0    1   2   A/D L0

   A/D H1    3   4   A/D L1

   A/D H2    5   6   A/D L2

   A/D H3    7   8   A/D L3

   A/D H4    9  10   A/D L4

   A/D H5   11  12   A/D L5

   A/D H6   13  14   A/D L6

   A/D H7   15  16   A/D L7

   A.GND    17  18   A.GND

   A.GND    19  20   A.GND


Connector 2 (CN2) - Analog Output 

D/A 0 REFIN  1   2   D/A 1 REFIN

D/A 0 OUT    3   4   D/A 1 OUT

A.GND        5   6   A.GND

VREF (-5V}   7   8

TRIG0        9  10

            11  12

            13  14

            15  16

            17  18

            19  20


Connector 3 (CN3) - Digital Output 

  D/O 0      1   2   D/O 1

  D/O 2      3   4   D/O 3

  D/O 4      5   6   D/O 5

  D/O 6      7   8   D/O 7

  D/O 8      9  10   D/O 9

  D/O 10    11  12   D/O 11

  D/O 12    13  14   D/O 13

  D/O 14    15  16   D/O 15

  D.GND     17  18   D.GND

  + 5V      19  20   +12V


Connector 4 (CN4) - Digital Input 

  D/I 0      1   2     D/I 1

  D/I 2      3   4     D/I 3

  D/I 4      5   6     D/I 5

  D/I 6      7   8     D/I 7

  D/I 8      9  10     D/I 9

  D/I10     11  12     D/I11

  D/I12     13  14     D/I13

  D/I14     15  16     D/I15 

  D.GND     17  18     D.GND

  + 5V      19  20     +12V


Connector 5 (CN5) - Counter 

             1   2

             3   4

             5   6

             7   8     CTR0 CLK

             9  10     CTR0 OUT

            11  12     CTR0 GATE

            13  14     CTR2 OUT

            15  16

  D.GND     17  18     D.GND

  5V        19  20
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