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Notice

The information in this document is provided for reference only. ACCES does not assume any liability
arising out of the application or use of the information or products described herein. This document may
contain or reference information and products protected by copyrights or patents and does not convey any
license under the patent rights of ACCES, nor the rights of others.

IBM PC, PC/XT, and PC/AT are registered trademarks of the International Business Machines Corporation.

Printed in USA. Copyright 2001 by ACCES I/0 Products Inc, 10623 Roselle Street, San Diego, CA 92121.
All rights reserved.

WARNING!!

ALWAYS CONNECT AND DISCONNECT YOUR FIELD CABLING
WITH THE COMPUTER POWER OFF. ALWAYS TURN COMPUTER
POWER OFF BEFORE INSTALLING A CARD. CONNECTING AND
DISCONNECTING CABLES, OR INSTALLING CARDS INTO A SYSTEM
WITH THE COMPUTER OR FIELD POWER ON MAY CAUSE DAMAGE
TO THE 1/0 CARD AND WILL VOID ALL WARRANTIES, IMPLIED OR
EXPRESSED.

Page ii



104-Al012-8 ACCES

Warranty

Prior to shipment, ACCES equipment is thoroughly inspected and tested to applicable specifications.
However, should equipment failure occur, ACCES assures its customers that prompt service and support
will be available. All equipment originally manufactured by ACCES which is found to be defective will be
repaired or replaced subject to the following considerations.

Terms and Conditions

If a unit is suspected of failure, contact ACCES' Customer Service department. Be prepared to give the unit
model number, serial number, and a description of the failure symptom(s). We may suggest some simple
tests to confirm the failure. We will assign a Return Material Authorization (RMA) number which must
appear on the outer label of the return package. All units/components should be properly packed for handling
and returned with freight prepaid to the ACCES designated Service Center, and will be returned to the
customer's/user's site freight prepaid and invoiced.

Coverage

First Three Years: Returned unit/part will be repaired and/or replaced at ACCES option with no charge for
labor or parts not excluded by warranty. Warranty commences with equipment shipment.

Following Years: Throughoutyour equipment's lifetime, ACCES stands ready to provide on-site or in-plant
service at reasonable rates similar to those of other manufacturers in the industry.

Equipment Not Manufactured by ACCES

Equipment provided but not manufactured by ACCES is warranted and will be repaired according to the
terms and conditions of the respective equipment manufacturer's warranty.

General

Under this Warranty, liability of ACCES is limited to replacing, repairing or issuing credit (at ACCES
discretion) for any products which are proved to be defective during the warranty period. In no case is
ACCES liable for consequential or special damage arriving from use or misuse of our product. The
customer is responsible for all charges caused by modifications or additions to ACCES equipment not
approved in writing by ACCES or, ifin ACCES opinion the equipment has been subjected to abnormal use.
"Abnormal use" for purposes of this warranty is defined as any use to which the equipment is exposed other
than that use specified or intended as evidenced by purchase or sales representation. Other than the above,

no other warranty, expressed or implied, shall apply to any and all such equipment furnished or sold by
ACCES.
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Chapter 1: Introduction

The 104-A012-4 is a multifunction digital-to-analog converter board for use in PC/104-bus
computers. In its factory configuration this board has three major functions: 4 Analog
Output, 24 Digital Input / Output bits, and a 82C54 Counter timer. However this board can
be made to fit an exact application due to its flexibility. There are several factory options
available that can be populated or removed. With this board installed a computer can be
used as a precision data acquisition and control system or as a signal analysis instrument.
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Figure 1-1: Card Photo
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Chapter 2: Installation

Before Installing The Card

1.

In Windows, install the software from the provided CD. The install program should run
automatically; if not, click on the Start Menu, click Run, type 2J_ILNsITJAILL, and click
OK or press [z, (If your CD drive is not drive “D”, substitute the correct drive letter.)
Follow the on-screen prompts to install the software for your card. FileLog.ini will be

created in the directory you install to; it contains a list of all files created during the install
process.

In DOS, copy the software from the provided CD. The DISKS directory contains packages
for various cards; if the package name is not obvious, you can use EDIT to look in the
DISKS\DISKS.INI file. Its first section is a list of [card name]=[package] entries. The
samples and manual will be in the DISKS\[package] directory. Utilities will be in the
DISKS\TOOLS directory.

In Linux, QNX, and other *NIX operating systems, you may find it useful to copy the DOS
C samples, which will be in the disks/[package]/DOS/CSAMPLES directory within the CD.
The file linux.htm in the root of the CD provides guidelines for converting these samples to
Linux, and customers have found these readily useful in other *NIX operating systems.

Use Chapter 4, or the Windows setup program, to configure the jumpers on the card.

When selecting an address in DOS, the Findbase utility may be useful. It scans the
addresses in the computer to determine which are occupied and suggests an available
address. Alternately, if you know a particular address is available (300 (hex) and 100 (hex)
are usually available), you can set the card to that address.

If the addresses of two installed functions overlap, you will experience unpredictable
computer behavior. After you install the card, if this occurs, power down the stack and try
a different address.

Manual M104-A012-4.C4e Page 2
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To Install the Card
3. Select appropriate standoff hardware for stacking and securing the boards.
4. Power down the PC/104 stack.

5. Install I/O cables onto the card’s I/O connectors and secure the stack together using the
selected mounting hardware.

6. Power up the PC/104 stack.
After Installing The Card

7. This would be a good time to run one of the sample programs provided on the CD, to test
and validate your installation.

Manual M104-A012-4.C4e Page 3
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Chapter 3: Functional Description

Analog Out

Output ranges of 0-5V, 0-10V, £5V and +10V, are field selectable with jumpers. Note that
four conversions may take place at once.

Digital 1/0

The card has an 82C55A Programmable Peripheral Interface. Ports A and B (16 lines) are
buffered, all lines have pull-up resistors to 5V. Port C features Change of State detection.

Counter/Timer

The card has an 82C54 Programmable Interval Timer (3 sixteen bit counter/timers). The
user has access to each counter/timer’s gate, clock, and output signals. The output of
counterone can be used to generate an interrupt. The software package supports counting
events, frequency output, pulse and frequency measurement.

Flexibility

Interrupts from each function can eliminate the need for polling. Interrupts are individually
enabled or disabled via software. A status register is provided to determine the interrupt
source.

These functions are available in many configurations. This gives the user the ability to
specify exactly what's needed to minimize costs. Your board can be populated with any
combination such as Digital I/0 with 4 DAC channels, or 2 DAC channels with 82C54
Counter/Timers. This is indicated by a label on the PC/104 connector that has a part
number ending in -SOX, where X indicates a unique number identifying a special
configuration.

The following are also available as factory options:
A £12V DC/DC converter is available as a factory option. While £12V is part of the PC/104
bus spec, the bus is often implemented without these voltages available. This DC/DC

converter allows the card’s analog functions to operate on such a bus.

The standard card has most of the functionality that the card is capable of with the
exception of the £12V DC/DC converter and programmed digital 1/0.

Manual M104-A012-4.C4e Page 4
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Chapter 4: Option Selection

The card has jumpers to select the following options:

Base address

IRQ level

DAC output voltage ranges

8255 Mode 1 Inversion of Digital I/O
+/-12V Power Options

Base Address

The base I/0O address is set by these jumpers, next to the PC/104 connector. The jumper
posts are marked A5 through A9; A5 is the least significant bit of the address. The base
address can be selected anywhere below 400 hex, provided that the card does not overlap
any other device in the system. In DOS, the Findbase utility can help you select an
available block of addresses. The card occupies 32 (20 hex) addresses, from Base (the
base address) to Base + 1F hex.

Addresses below 100 (hex) are occupied on most desktop computers; however, embedded
systems may have available addresses in this range.

In order to configure the desired address, the hexadecimal address must be converted to
a binary representation. For example, as illustrated below, jumper selection corresponds
to hex 2CO0 (or binary 10 101x xxxx). The "x xxxx" represents address lines A4 through A0
used on the card to select individual registers as described in the Chapter 5, Programming
of the manual.

Hex Representation 2 C A9
Conversion Factors 2 1 8 4 2 A8
Binary Representation 1 0 1 1 0 A?
Jumper Setting Out In Out Out In ﬁg
Jumper Label A9 A8 A7 A6 A5

Table 4-1: Example Address Selection Figure 4-1: Example

Address Jumpers

Please note that “1" = “Out’(no jumper) and “0" = “In”(jumper installed).

Review the Address Selection Table carefully before selecting the card address. If the
addresses of two installed functions overlap, you will experience unpredictable computer
behavior. If you have doubts concerning available addresses in your particular computer,
use the FINDBASE utility provided to determine available addresses.

Manual M104-A012-4.C4e Page 5
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The following table provides a convenient reference for all address jumper configurations.

IN indicates the jumper is installed.

Table 4-2: Converting Base Addresses To Jumper Settings

IRQ

Address

A9 [ A8 | A7 A6 A5 Range
3EOh - 3FFh
IN 3CO0h - 3DFh
IN 3A0h - 3BFh
IN IN 380h - 39Fh
IN 360h - 37Fh
IN IN 340h - 35Fh
IN IN 320h - 33Fh
IN IN IN 300h - 31Fh
IN 2EOh - 2FFh
IN IN 2COh - 2DFh
IN IN 2A0h - 2BFh
IN IN iN 280h - 29Fh
IN IN 260h - 27Fh
IN IN IN 240h - 25Fh
IN IN IN 220h - 23Fh
IN IN IN IN 200h - 21Fh
IN 1EOh - 1FFh
IN IN 1COh - 1DFh
IN IN 1A0h - 1BF
IN IN IN 180h - 19Fh
IN IN 160h - 17Fh
IN IN IN 140h - 15Fh
IN IN IN 120h - 13Fh
IN IN IN IN 100h - 11Fh

If you will be using the IRQ features of the card, install one of the IRQ jumpers next to the
PC/104 connector. If you are not using these features, simply do not install any IRQ

jumpers.

Manual M104-A012-4.C4e
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DAC Ranges

Each DAC has ablock of three jumpers, 5V, UNIPOLAR, and BIPOLAR. These blocks are
in a row far from the PC/104 connector, labeled DAC A, DAC B, DAC C, and DAC D. Install
jumpers for each DAC depending on the range desired for it, as shown on the following
table. IN means to install the specified jumper.

Jumpers
Range 5V UNIPOLAR BIPOLAR
5V IN IN
0-5v IN IN
+10V IN
0-10V IN

Table 4-2: DAC Range Selection

8255 Mode 1 Inversion

For normal use of the digital 1/O bits, install these jumpers in their Noninverted positions,
as shown on the Option Selection Map below. If you’re using the digital I/O for 8255 Mode
1 communication with another 8255, certain bits on Port C will need to be inverted. These
jumpers invert the bits for you. They're located far from the PC/104 connector, below the
DAC range jumpers, labeled JP1, JP2, JP8, and JP13, as shown on the Option Selection
Map below.

Inverting bits 1 and 2 allows Port A to communicate with a noninverted Mode 1 port. Install
JP1 (bit 1) and JP2 (bit 2) in the Inverted positions for this. Inverting bits 5 and 6 allows
Port B to do the same. Install JP8 (bit 5) and JP13 (bit 6) in the Inverted positions for this.

The inverters treat bits 1 and 5 as outputs and bits 2 and 6 as inputs, which is how they're
used in 8255 Mode 1. When noninverted, these bits can freely be inputs or outputs.

Manual M104-A012-4.C4e Page 7
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Figure 4-2: 104-A012-4 Option Selection Map
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Chapter 5: Programming

The card uses 24 consecutive registers in /O space as follows:

Offset Read Function Write Function

00h Card Status / Clear Card Status IRQ Clear

01h Interrupt Status Interrupt Enables

02h

03h

04h D/AC 1LSB

05h D/AC 1 MSB

06h D/AC 2 LSB

07h D/AC 2 MSB

08h D/AC 3 LSB

09h D/AC 3 MSB

0Ah D/AC 4 LSB

0Bh D/AC 4 MSB

0Ch Counter/Timer 0 Value Counter/Timer 0 Load Value
0Dh Counter/Timer 1 Value Counter/Timer 1 Load Value
OEh Counter/Timer 2 Value Counter/Timer 2 Load Value
OFh Counter Control

10h Digital I/0 Port A Digital I/0O Port A Output Value
11h Digital I/0 Port B Digital I/O Port B Output Value
12h Digital I/0 Port C Digital I/0 Port C Output Value
13h Digital I/O Status (Modes 1 & 2) Digital /O Command Byte
14h Digital 1/0 Buffer Control
15h

16h Timer Triggered Conversion Enables
17h COS Status / Clear COS Status

Table 5-1: Register Map

Manual M104-A012-4.C4e
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Base +

0: Card Status

operation

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

READ

IRQ
Enabled

reserved Change reserved reserved reserved reserved reserved

of State

This register shows the state of the COS event and the global interrupt enable. The
interrupt enables/disables have no effect on the events shown in this register. All bits are
active HIGH. Also, the event bit is latched; when an event occurs, its bit goes HIGH until
this register is read. Reading this register clears it.

Writing to this register clears IRQs (see the description of IRQ enables).
Bit 6 goes HIGH when any DIO bit on Port C changes.

Bit 2 reflects the global interrupt enable written to Base + 1. This is not an event, and is not
cleared when read.

Base + 1: Interrupt Enables, Interrupt Status
operation Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
READ always zero Change of Counter 1 Digital I/0 Digital I/O IRQ Event always zero always zero
State IRQ IRQ Port C3 IRQ Port CO IRQ
WRITE Change of Counter 1 Digital I/0 Digital I/O Global IRQ
State IRQ IRQ Enable Port C3 IRQ Port CO IRQ Enable
Enable Enable Enable

Manual M104-A012-4.C4e

All bits are active HIGH. Reading this address accesses the Status register. Writing to this
address affects the Enables register. Note that the register that’s written to is not the same
register that’s read at this address.

Interrupts from this card can be shared. The IRQ driver will pull the PC/104 interrupt line
LOW for 500nS, briefly drive it HIGH, and then tri-state. After an interrupt is generated
another won’t be allowed until the IRQ has been cleared (write to Base+0) and the data
read (for some event types).

If multiple enabled events occur (for example, a Counter 1 timeout and a Port C change of
state), and only one is cleared (for example, by writing to Base+0 but not reading the COS
data), the other event will cause another interrupt.

Set bit 2 HIGH to enable interrupts from the card. The default after system RESET is LOW.
Without this global enable set, the card will not generate interrupts of any kind. If an
interrupt has been generated by the card, this bit will be HIGH when read.

Set bit 6 HIGH to enable interrupts from the Change of State detection circuit at DIO Port
C. When read, bit 6 is HIGH if a change of state generated an interrupt that was not yet
cleared. Read Base+17 to get the COS data, and write to Base+0 to clear the card’s
interrupt so it can generate another.

Page 10



104-Al012-8 ACCES

Set bit 5 HIGH to enable interrupts from falling edges of Counter 1. When read, bit 5 is
HIGH if the counter generated an interrupt that was not yet cleared. Write to Base+0 to
clear the card’s interrupt so it can generate another.

Set bits 4 and 3 HIGH to enable interrupts from rising edges of DIO Port C bits 3 and 0,
respectively. When read, bits 4 and 3 are HIGH if these bits generated an interrupt that
was not yet cleared. Write to Base+0 to clear the card’s interrupt so it can generate
another.

Using The Digital To Analog Converters

A conversion begins after the most significant byte (of which only the lower 4 bits will be
used) has been written to a DAC. The input coding to the DACs are offset binary.
Discounting offset and gain errors, the output voltage is given by

Vout = (Span * Counts /4096) + Offset Range | °%v | o0-1ov | =5V 10V
where Counts = the code written to the DAC (a | _SPan ° "’ "’ =
number between 0 and 4095 decimal). Offset ov ov -5V -1ov

On power-up, the output values will be at the most negative for the selected range.

D/AC OUTPUT STAGE
GAIN (0-5, 0-10)
REFERENCE - AN AN
&
14
2 > e}
A 145
DAC OUTPUT AN 3|y nt
5
OFFSET VOLTAGE AN
(BIPOLAR, UNIPOLAR)

Figure 5-2: DAC Output Stage

Using Counter 1 To Trigger A/D And D/A Conversions

In Mode 2 the Counter/Timer chip will generate a 1 microsecond negative going pulse at
a programmed rate. If bit O of the Timer-Triggered Conversion Enables register (base
address + 16h) is set high, the DAC chip will initiate conversions on the tick.

Manual M104-A012-4.C4e Page 11
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All of the DACs present will be updated simultaneously. Typically, the user would configure
the board to generate an interrupt on the tick from counter 1 and also enable DAC
conversions triggered by the same tick.

Using The Digital Input/Output Ports

This function is based on an 82C55A chip. Please refer to file 8255.pdf in the \CHIPDOCS
directory on the CD.

On power-up or on Reset the circuit will be in the mode 0 input state. Thatis, ports A and
B (each 8 bits) and ports C ‘upper’ and C ‘lower’ (each 4 bits) will be readable, and any
floating pins at connector P4 will be high.

Base + 13: Digital /0 Command Byte

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

Mode Set Flag

Group A Mode

Group A Mode

Port A
Direction

Port C Upper
Direction

Group B Mode

Port B
Direction

Port C
Direction

1 = Active

1 = Mode 2
0 =useBit5

1 = Mode 1
0 = Mode 0

1 = Input
0 = Output

1 = Input
0 = Output

1 = Mode 1
0 = Mode 0

1 = Input
0 = Output

1 = Input
0 = Output

To change Port A and Port B 1/O configuration, there are two modes. In the default mode
the buffers’ direction is automatically set by the command-byte. This mode is designed to
support ‘off the shelf’ software.

If bit O of the Digital I/O Buffer Control register is set (base address + 14h), an alternate
mode is entered (all other bits don’t care). When software configures a port to be an output
the lines will be low (quirk of the chip). Since most control signals are active-low, on this
event the card will tri-state the associated buffer and allow the lines to be pulled high.
Software would then initialize the port’s output and re-enable the buffer(s).

The circuit contains a latch that controls the data-directions and output-enables of the 8 bit
buffers on ports A and B (Port C is not buffered). This latch has the same address as the
8255 command byte but can only be written to if the chip is in mode 0 and if Bit 7 is low.
To automatically set the data-direction for each port software must simply write the control
byte a 2" time but with Bit 7 cleared.

This circuit can, as a factory installed option, operate in 8255 programmed 1/0O Modes 1 and
2. Note that if Bit 6 is set then Bit 5 is unused.

Change-Of-State (COS)
If any bit of Port C changes state, this event is noted in the card status register(Base+0),
an interrupt is generated if enabled(at Base+1), and the specific bit that changed is noted
in the COS status register(Base+17). Multiple changes are accumulated in the COS status
register until read.

Manual M104-A012-4.C4e Page 12
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For example, if Port C changed from “50" to “40", bit 4 has changed, so the COS status
register will contain the value “10" (bit 4 high). If Port C then changed to “60", bit 5 has
changed, so the COS status register will contain the value “30" (bits 4 and 5 high). If it's
then read, this “30" will be read, and it will be cleared to “00".

Using The Counter/Timer Circuit

This function is based on an 82C55A chip. Please refer to file 8255.pdf in the \CHIPDOCS

directory on the CD.

We suggest using mode 2, rate generator, for timer ticks and for timer triggered events.
Note that the outputs of the counters go high when each counter's command is written to
the Counter/Timer chip. Please see the 82C54 datasheet in the \ChipDocs directory.

Base + F: Counter Control Byte

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

WRITE Counter
Selection

bit 1

Counter
Selection
bit 0

Read/W rite
Selection
bit 1

Read/W rite
Selection
bit 0

Mode
Selection
bit 2

Mode
Selection
bit 1

Mode
Selection
bit 0

Binary Coded
Decimal

For bits 7 and 6:

00 = select counter 0, 01= select counter 1,

10 = select counter 2, 11 = read back

For bits 5 and 4:

00 = counter latch, 01= read/write LSB, 10 =
read/write MSB, 11 = read/write LSB MSB

For bits 3, 2, and 1:
000 = mode 0, 001 = mode 1, 10 = mode 2,
11 = mode 3, 100 = mode 4, 101 = mode 5

For bit O:

0 = 16 bit binary, 1 = binary coded decimal

Manual M104-A012-4.C4e
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CLKO

GATE 0

OUTPUT O

CLK 1

GATE 1

OUTPUT 1

CLK2

GATE 2

OUTPUT 2

COUNTER / TIMER %W

{)7
>
>
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>
{)7
{)7
>

B
I
N

CONNECTOR P1/P2

Figure 5-3: Counter/Timer Interface
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Chapter 6: Connector Pin Assignments

P3, DAC Each DAC output can drive up to £10mA. Due to a limitation of
Pin 1 Pin 2 the power supply, the total drive of these four signals should be
Ground DAC A kept below 20mA. If £12V power is supplied at the ISA bus
Output . , . . .
connectors or at P6, there isn’t a cumulative drive current limit.
Gound | DAGE o
Output Each DAC output has three configuration jumpers. If the
oin s 4 006V jumper labeled ‘DAC x 5V’ (where x is either A, B, C, or D) is in
Ground Reference place, the range is limited to 5V (0-5V or £5V). If the jumper
Output labeled ‘UNIPOLAR' is in place the range is limited to 0-5V or
Pin 7 Pin 8 0-10V. If the jumper labeled ‘BIPOLAR’ is in place the range is
eround outout either +5V or +10V. Note that ‘UNIPOLAR’ and ‘BIPOLAR’ are
mutually exclusive.
Pin 9 Pin 10
Ground DAC D
Output
P1, Timer/Counter Pins 2 and 8 are the clock or event inputs for the Programmable
(see description) Interval Timer counters Zero and Two and are pulled-up to +5V
bin 1 bin 2 through a 10K resistor. 8MHz is the maximum frequency. Pin 5
Ground Glock 0 is an output of the 1MHz square wave applied to the clock input
s of counter one.
Pin 3 Pin 4
Gate 0 Out 0 . .
Input Output Pins 3, 6, and 9 are the gate inputs and are pulled-up to +5V
oin s oG through a 10K resistor. Pull these inputs low to pause/disable the
1MHz Gate 1 counters.
Output Input
gint: Cr|=ink82 Pins 4, 7, and 10 are the counter outputs and can not tri-state.
Output Input
. o Either TTL or CMOS signal levels are acceptable at all inputs.
Gate 2 Out 2 The 1MHz clock signal (pin 5) is a CMOS output.
Input Output

Manual M104-A012-4.C4e Page 14
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P4f Dlgltgl. o , S The digital /O bits are arranged in an
Pin ignal | Pin ignal industry standard configuration.
50 Ground 49 +5V FUSED
48 | Ground 47 Port A Bit 0 Pin 1 can be identified by the square
: pad on the bottom of the board. Also,
46 | Ground | 45 Port A Bit 1 with the PC/104 connector closest to
44 Ground 43 Port A Bit 2 you, pin 1 of P4 is on the bottom row,
42 | Ground | 41 | PortABIt3 closest to you.
40 Ground 39 Port ABit 4
38 Ground 37 Port ABit 5
36 Ground 35 Port A Bit 6
34 Ground 33 Port ABit 7 P6, +12V Power
32 Ground 31 Port B Bit 0 Pin Slgnal Pin Slgnal
30 Ground 29 Port B Bit 1
. 1 Ground 2 N/C
28 Ground 27 Port B Bit 2
26 | Ground | 25 | PortBBit3 3 | Ground | 4 +12V
24 | Ground 23 Port B Bit 4 5 Ground 6 -12V
22 Ground 21 Port B Bit 5 7 Ground 8 N/C
20 Ground 19 Port B Bit 6
18 | Ground 17 Port BBit7 Normally, the card takes £12V power
X from the PC/104 bus. However, it can
16 Ground 15 Port C Bit 0 be used on a PC/104 stack that does
14 | Ground 13 Port C Bit 1 not provide 12V power by providing it
12 | Ground | 11 Port C Bit 2 here on P6.
10 Ground 9 Port C Bit 3 Note:
8 Ground 7 Port C Bit 4 Pins 4 and 6 of P6 are connected to
: the corresponding lines of the PC/104
6 Ground 5 Port C Bit 5
d I bus. If your PC/104 stack provides
4 | Ground 3 Port C Bit 6 +12V power, it will be sourced on
2 | Ground 1 Port C Bit 7 these pins.

Manual M104-A012-4.C4e
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Appendix A: Technical Specifications

Analog Outputs

Feature

Value

Feature

Value

Channels

4

Voltage Ranges

0-5V, 0-10V, £5V, £10V

Conversion Frequency

100K Conversions per second

Resolution

12-Bit

Output Drive Capability

+10mA per channel

Power-Down Mode Current Draw

1uA, maximum

Relative Accuracy

+0.2 LSB, typical

Trigger Source(s)

Software selectable for program
command or programmable timer

Digital Input/Output

Feature

Value

Feature

Value

Programmable Peripheral
Interface

82C55A

Channels

24, pulled up to 5V via 10K
(or pulled down to ground)

Buffered Channels

16 (ports A & B)

Sink & Source Current

64mA & 32mA

Modes supported

mode 0

(1 and 2 are factory options)

Change of State Detection

8 inputs (port C)

Counter/Timer

Feature Value Feature Value

Peripheral Interface Timer Type 82C54 Counters 3 x 16-Bit down counters
Clock Frequency Output 1 MHz Inputs/Outputs Fully Buffered

Native Modes

Pulse on terminal count, retriggerable one-shot, rate generator, square wave generator, software triggered

strobe, hardware triggered strobe

Software support

Event counter, frequency output, frequency and pulse measurement

General

Feature

Value

Feature

Value

Power Required:

+5V @ 40mA, 12V @ 30mA
+5V @ 240mA w/optional £+12V DC/DC conv.

Environmental

0 to +70°C standard,
w/o DC/DC converter -40 to
+85°C

Interrupt Requests:

Eleven channels, IRQ 3-7,9-12, 14, 15

Interrupt Status Register
Interrupt Enable/Disable

Indicates source(s) of interrupt
Software Controlled

Manual M104-A012-4.C4e
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Appendix B: Debug Scripts

In DOS, on the command line type “debug < adc 0.dbg” or “debug < counter_0.dbg” or “debug <
filename.dbg”. These scripts assume that the board’s address is 0300h.

This script will use DAC A to output a stepped voltage test pattern. Connect pin 2 of connector P3
to pin 4 of connector P2 if the instrumentation amplifier is present or to pin 6 if the amplifier isn’t
present. Also, using the jumpers, select the bipolar output mode for DAC A. When the script is
run the ADC will convert the values and debug.exe will display the results. Note that the ADC’s
conversions are two’s complement but the DACs’ input is offset binary.

The counter/timer scripts simply put each counter in square-wave mode.

COUNTER_0.DBG

o 30f 36
0 30c e8
0 30c 03

q

COUNTER_1.DBG

0 30f 76
o 30d 64
030d0

q

COUNTER_2.DBG

o 30f b4
o 30e ff
030e0

q

The digital 1/0O scripts will either configure the ports as inputs and read the values at each or
configure the ports as outputs and write values to each.

DAC_A.DBG

DIO_IN.DBG DIO_OUT.DBG

304 ff
305 3
304 ff
305 7
304 ff
305 b
304 ff
305 £
304 ff
305 b
304 ff
305 7
304 ff
305 3
304 0
305 0
304 ff
305 3
304 ff
305 7

313 9b
313 1b
310
311
312

313 80
310 aa
311 cc
312 fO
313 0

Q H- - -0 O
Q 0 0 00 O

The DAC script will put a stepped output on pin 2 of connector P3.

Q O O OO0 O OO O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0oOO0
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Customer Comments

If you experience any problems with this manual or just want to give us some feedback,
please email us at: manuals@accesioproducts.com.. Please detail any errors you find
and include your mailing address so that we can send you any manual updates.

"D@ ACCES

/0 PRODUCTS, INC.

10623 Roselle Street, San Diego CA 92121
Tel. (858)550-9559 FAX (858)550-7322
www.accesioproducts.com
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