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CHAPTER 1
INTRODUCTION

The PCI bus 14 bit data acquisition card is a 32 bits PCI bus adapter
with Plug and Play (PnP) features, it is a programmable 1/0O
interface for Pentium or compatible computers. The PnP features let
hardware configuration for IRQ and /O address is detected by
BIOS automatically, you don’t need set switch and jumper.

The PCI bus 14 bit data acquisition card is a high precision data
conversion/acquisition system. It contains 16 analog to digital
channels with unipolar or bipolar input, 2 digital to analog channels
with unipolar or bipolar output and 1 digital 1/0 channel with 16 bit
line. The on board 8254(71054) chip provides programmable
interval timer/counter functions to trig A/D conversion. The PCI bus
14 bit data acquisition card aso provides interrupt driven for
convention A/D input.

g The features of the PCIl bus 14 bit data acquisition adapter
aret

» 32 bits PCI bus with Plug and Play (PnP) features.

* Programmable I/O control functions.

* Provides 16 A/D channels and the resolution is 14 bits.

* Provides 2 D/A channels and the resolution is 14 bits.

* DJ/A voltagerange from 0 to 10V or —10V to 10V selectable.

» Different on board A/D chips selectable. The input voltage
range from O to 2.5V or 0 to 5V for unipolar, and from —
2.5V t0 2.5V or -5V to 5V or —10V to 10V for bipolar.

* Provides 1 digita input/digital output channels and the
resolution is 16 bits.

* Provides three 16 bits counter to trig A/D conversion.
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e Provides software, externa hardware signa or internal
counter to trig A/D conversion.

e By using sampling and hold to get A/D signals.

* Interrupt or polling driven selectable.

» Gain control factor selectable from 1 to 8.

e e
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CHAPTER 2 CHAPTER 3
UNPACKING INFORMATION SYSTEM REQUIREMENTS
g Check that your PCI bus 14 bit data acquisition package Before installing your PCI bus 14 bit data acquisition
includesthefollowing items: adapter, make surethat:
» PCI bus 14 bit data acquisition adapter. * Thehost computer is an Pentium compatibles.
e User manual.  The seven jumpers blocks are correctly configured to
» Software utilities. coincide with the operating system you are using.

*  Warranty form.
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CHAPTER 4 CHAPTER 5
HARDWARE INSTALLATION HARDWARE CONFIGURATION
Your PCl bus 14 bit data acquisition adapter is designed to be 5.1 Introduction
inserted in any available slot in your Pentium or compatibles. In _ _ o
order to gain access to the expansion slots, follow the steps listed The seven jumper blocks on the PCI bus 14 bit data acquisition
below: adapter must be configured correctly in accordance with the

operating system you are using.
1. Turn off al power to your computer and all periphera

devices before installing your 14 bit data acquisition adapter. JP1 (Jumper 1)
2. Remove the cover of the computer. Determines AD526 (gain control factor) is used.
3. Insert the pre-configured 14 bit data acquisition adapter into

any available slot. Make sure the adapter is firmly seated in P2 (Jumper 2)|

the chosen dlot. Adjust A/D converter input offset.

4. Replace the cover of the computer.

JP3 (Jumper 3)|

Note: _ Determine A/D voltage range.
1. You must adjust the A/D full scalar reference voltage by
screwing the VR resistor. (see VR Full Scalar Adjustment). 0P4 (Jumper 4)

2. You must setup everything including the connection of the
signal input/output into the DB25 and J2 connectors before
turning on the PC power, otherwise it may damage the card.

Determines D/A voltage range for channel 1.

JP5 (Jumper 5)|
Determines D/A voltage range for channel 2.

JP6 (Jumper 6)|
Determines unipolar or bipolar for D/A channel 1.

JP7 (Jumper 7)|
Determines unipolar or bipolar for D/A channel 2.

ISW1 (Switch 1)|
Identifies card number.

e e e
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5.2 Configuration for Jumper

It is important to refer to the user manual to determine the correct I[éf'ﬂ
configuration. Please contact your supplier if you have any =
difficulties with configuration.
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1. /O Port Address

The plug and play features set 1/0 port address automatically, please
refer the device manager of control panel to get base port address
of this adapter.

2. Voltage Range of D/A Channel

JP4 is used to select a range of output voltage for D/A channel 1,
and JP5 is used to select arange of output voltage for D/A channel 2.
JP6 is used to select unipolar or bipolar of D/A channel 1, and JP7 is
used to select unipolar or bipolar of D/A channel 2.

JP4,JP5 JP6, JP7
[l > [ 5
. 3 LI
JP45 | JP6,7 Voltage Range
Short 2,3 | Short 2,3 | -10V to 10V
Short 1,2 | Short 1,2 | OV to 10V

Oper ati ons Manual PCl 14 bit data acquisition card
O O O O O O O O O O O O O O

JP3
N
. 3

(1) For AD7899AR-1 chip
Voltagerange: -5V to +5V or —10V to +10V +/-2L.SB
Temperature : -40 to 85C

JP3 | Voltage Range

Short 1,2 | -10V to 10V

Short 2,3 | -5V to 5V

(2) For AD7899AR-2 chip
Voltagerange: OV to +2.5V or OV to +5V +/-2LSB
Temperature : -40 to 85C

JP3 | Voltage Range

Short 1,2 | OV to 5V

3. Voltage Range of A/D Channel

JP3 is used to select input voltage range for A/D channel. There are
several kinds of A/D chip can be plug in adapter. For different A/D
chip, the voltage range and unipolar/bipolar setting are difference.

e

DECI SI ON Conput er | nternati onal 9

Short 2,3

OV to 2.5V

(3) For AD7899AR-3 chip
Voltagerange: -2.5V to +2.5V +/-2LSB
Temperature : -40 to 85C

JP3 Voltage Range

Short 1,2 | -2.5V to 2.5V

e e e e e
10 DECI SI ON Conput er | nternational



Oper ati ons Manual PCl 14 bit data acquisition card
T O O O O O O O O O O O O O O O

4. Input Modefor AD7899
JpP2
EI 1
2
* 3
The JP2 is used to adjust input offset of AD7899. Setting the jumper
to pin 2 and pin 3 will ground the input value (0V), so the data that

will be converted should also be 0.

Shorting jumper to pin 1 and pin 2 will make use of the channel
inputs to be read and converted. It is the normal input mode.

Jumper Input Mode
short 2,3 | Ground
short 1,2 | Normal Input

5. Programmable Gain Control Factor (AD526)

The JP1 is used to select programmable gain control factor, when
not short the jumper, it enable AD526, otherwise short the pin
means no AD526 work (can not control gain control factor).

JP1
[ ]
]
Jumper AD526
short no AD526
open AD526

e e e e e e e e e e e e
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6. Card | dentifier

a1

The switch is used to identify card number, default setting is card 1,
and there are two methods to set the card number:

a. PnP mode
Just plug in PCCOM PCI bus 14 bit data acquisition adapter into
PCI dlot, the PCI BIOS will alocate 1/0 address to each adapter
automatically and assign card number start from O to each adapter.
However, if you plug in more than one adapter, please set whole
adapters to card number 1 (default setting), then use software
tools to distinguish port id.

b.manual mode
Set card number by card identifier switch, the PCI BIOS will
assign pre-adlocated 1/0 address to each adapter. Please set
different card number to each adapter (do not duplicate card
number setting).

1 2 3 4 Card Number
ON OFF OFF OFF 1
OFF ON OFF OFF 2
ON ON OFF OFF 3
OFF OFF ON OFF 4

&~ The card number starts from 0 to 15.

e e e e e
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5.3 1/0O Address Specification
The 1/0 address specification are shown in the following:

For READ input

port + O: input 14 bit A/D data.

port + 2: clear the interrupt signal that generated from the adapter.
port + 6: 16 bit digital signal input.

port + 8: counter O I/O buffer (8254 IC).

port + 9: counter 1 1/O buffer (8254 I1C).

port + A: counter 2 I/O buffer (8254 I1C).

port + B: counter control register (8254 IC).

For WRITE output

port + O: select A/D channel number, enable/disable the selected
channel, select IRQ and select control method.

port + 2. 14 bit D/A channel 1.

port + 4. 14 bit D/A channel 2.

port + 6: 16 bit digital output.

port + 8: counter O I/O buffer (8254 I1C).

port + 9: counter 1 1/O buffer (8254 I1C).

port + A: counter 2 I/O buffer (8254 I1C).

port + B: counter control register (8254 IC).

5.4 VR Full Scalar Adjustment

VR Number Function
VR1 Offset voltage for D/A channel 1
VR2 Offset voltage for D/A channel 2
VR3 D/A channel 1
VR4 D/A channel 2

e e
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Before adjust your D/A voltage offset, please run
PCI14ADV00.EXE program under MS/DOS, then select calibration
function as follows.

VR1 is used to adjust the D/A channel 1 offset voltage, and VR2 is
used to adjust the D/A channel 2 offset voltage. In the following,
we describe offset adjust.

To adjust D/A channel 1 offset voltage, please follow the step
shown in the below:

Step 1: for min voltage, short pin 2 and pin 3 of JP4, and pin 2 and
pin 3 of JPG, then adjust VR3 to let J1-15 output voltage to —10V. If
the error rate more than 1.2mV, please enter step 2 to adjust VR1 for
offset voltage.

Step 2: for middle voltage, short pin 2 and pin 3 of JP4, and pin 2
and pin 3 of JP6, then adjust VR1 to let J1-15 output voltage to
1.2mV.

Step 3: for max voltage, short pin 2 and pin 3 of JP4, and pin 2 and
pin 3 of JP6, then adjust VRS to let J1-15 output voltage to 10V. If
the error rate more than 1.2mV, please enter step 2 to adjust VR1 for
offset voltage.

To adjust D/A channel 2 offset voltage, please follow the step
shown in the below:

Step 1: for min voltage, short pin 2 and pin 3 of JP5, and pin 2 and
pin 3 of JP7, then adjust VR4 to let J1-3 output voltage to —10V. If
the error rate more than 1.2mV, please enter step 2 to adjust VR2 for
offset voltage.

Step 2: for middle voltage, short pin 2 and pin 3 of JP5, and pin 2
and pin 3 of JP7, then adjust VR2 to let J1-3 output voltage to
1.2mV.

e e e e e e e e
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Step 3: for max voltage, short pin 2 and pin 3 of JP5, and pin 2 and 5.6 Pin Assignments
pin 3 of JP7, then adjust VR4 to let J1-15 output voltage to 10V. If
the error rate more than 1.2mV, please enter step 2 to adjust VR2 for 1.J1
offset voltage.
_ _ Pin Function Pin Function
5.5 Diagnostic Test 1 T 10V 14 12V
The PCI14ADVOO.EXE also provides some diagnostic test 2 | /EXTRG | 15| D/A chamnel 1
functions: 3 D/A channdl 2 16 CH15
4 CH14 17 CH13
1. A/D and D/A loopback test 5 CH12 18 CH11
2. D/A output test
3. A/D input test 6 CHI0 19 CHI
4. DIO loopback test 7 CH8 20 CH7
5. DIO output test 8 CH6 21 CH5
6. DIO input test 9 CH4 22 CH3
7. D/A calibration 10 CH2 >3 CHL
11 CHO 24 GND
12 GND 25
13 +5V
S
\ o
I [
RlES
NS
S RN N ey
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) 1o CHAPTER 6
' 1/0 PORT CONTROL
Pin | Function Pin Function 61 5
I TR .1 Input Port
2 | +12v 15 [GND 1. port+0
3 [ D8 16 | D9 MSB LSB
o] o0fa3[12]11]10|/9[8]7]6|5[4]3]2][1]0]
4 D10 17 | D11
5 D12 18 D13 Ionput A/D data, only DO to D13 are useable, the highest two bits are
6 D14 19 | D15
2.port+ 2
7 DO 20 | D1
When read this port means clear the interrupt signal that generated
8 D2 21 | D3 from the adapter.
9 D4 22 | D5
3.port+6
10 | D6 23 | D7
MSB LSB
11 24 |15]14[13[12]11]10|/ 9[8[ 7|6|5[4]3]2][1]0]
12 | +v 25 | GND Digital input channel. Before read this port, you must write FF value
13 -12V 26 GND tothis port.
4, port + 8
].ﬂ.J Counter 0 1/0 buffer (8254 I1C).
4 HEADER 13X2-01
o i3
J2
S RN N ey
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5.port+9
Counter 1 1/0 buffer (8254 IC).
6. port + A
Counter 2 1/0 buffer (8254 IC).
7.port+B

Counter control register (8254 1C).

e e
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6.2 Output Port+0

The output port address+0 is used to control A/D conversion. The
low 8 bit control format is:

MSB LSB
| x |R2[R1|RO[C3|C2|cC1]cCO]

1. Select A/D channel number

The CO to C3 are used to select input channel number.

C3 | C2 | C1 | CO | Input Channel
0 0 0 0 CHO
0 0 0 1 CH1
0 0 1 0 CH2
0 0 1 1 CH3
0 1 0 0 CH4
0 1 0 1 CH5
0 1 1 0 CH6
0 1 1 1 CH7
1 0 0 0 CH8
1 0 0 1 CH9
1 0 1 0 CH10
1 0 1 1 CH11
1 1 0 0 CH12
1 1 0 1 CH13
1 1 1 0 CH14
1 1 1 1 CH15

2. Select gain control factor

e e e e e
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The RO to R2 are used to select gain control factor, if JP1 is short,
the RO to R2 are disable.

R R Gain Control Factor
*1
*2
*3
*4
*5
*6
*7
*8

RlRlRkRlolololol™
R Rololk kr|loloF
ROk |o|r|lo|r|lol©

The gain control factor is used to scale your input voltage. For
example, if you select unipolar and its voltage range from 0 to 20V,
and the gain control factor is *8, then your input voltage range is
from 0 to 2.5V, because whol e the input voltage was scale 8 times.

3. Sampling and hold

The “x” bit is used to control sampling and hold, when write O to
this bit, it latch the input voltage to let A/D converter get the input
voltage, otherwise when write 1 to this bit, it enter sampling mode.
Normally, thishit is 1.

X bit value Action
0 Hold
1 Sampling

The high 8 bit control format of port address+0 is:

MSB LSB
| X | X | X |TRIJINT |[ENX|SE1]SEO]

e e
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4. Select trig method

The SEO and SE1 are used to select trig method for A/D converter,
user can select software trig, external hardware trig or trig by 8254.

SE1 | SEO Selection
0 0 Software trigger by TRI bit
0 1 Software trigger by TRI bit
1 0 External trig from J1-2
1 1 Trig by 8254

5. Enable/disable external hardwaretrig

ENX is used to enable/disable external hardware trig, when this bit
ISsset to O, it means disable external trig, otherwise thisbit isset to 1
means enable external trig. When user select external hardware trig,
he must connect external signal to J1 pin 2. When 8254 trig is
selected, this bit must be set to 1.

ENX Enable/Disable
0 Disable external trig
1 Enable external trig

6. Enable/disable interrupt

INT is used to enable/disable interrupt. If user enable interrupt, then
after A/D conversion is finish, the hardware will generate interrupt.
To set this bit to 0 means disable interrupt, otherwise set this bit to 1
to enable interrupt.

INT Enable/Disable
0 Disable interrupt
1 Enable interrupt

e e e e e
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7. Start softwaretrig

TRI is used to start software trig. Normally, this bit is 1, when user
start software trig, he must set this bit to 0, to let A/D converter start
to convert. This software trig is enable while the signal from 1 to O.

TRI Enable/Disable
1 Normal
0 Start software trig

8. Start 8254 trig

When user select trig by 8254 (SE1=1 and SEO =1), he must enable
the gate by set ENX bit. The clock rate of 8254 is 1M, it is
connected to counter O, then the output of counter O is connected to
counter 1, so that user need divide the clock by counter O then
divide it by counter 1. The divided clock rate of counter 1 isused to
trig A/D conversion.

9. Get results from A/D channel

Please note that, for different chip and voltage range set, the digital
representation of A/D results are different, it defined as follows. Be
careful that the digital representations are also different for D/A
channel. We will describe it at next section.

e e
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(1) For AD7899AR-1 chip

JP3 | Voltage Range

Short 1,2 | -10V to 10V

Short 2,3 | -5V to 5V

() =10V to 10V

-10V

MSB LSB
l0fof1]o0jofo]ojofo]0|O0f0]0|O0[O]O]
oV

MSB LSB
l0[oJojojofo]ojofJo]0|O0[0]0|O[O]O]
10V

MSB LSB
(0fofof1fafafafafaf1fafa]1]1[1]1]
(2) -5V to 5V

-5V

MSB LSB
l0foJ1]ojofo]ojofo]ojof0]0|O0[O]O]
oV

MSB LSB
l0foJoJojofo]ojofJo]ojof0]0|O0[O]O]
5V

MSB LSB

(0jojofaj1]afaa]1]1[2[2]21]1]1]1]

e e e e e
24 DECI SI ON Conput er | nternati onal



Oper ati ons Manual PCl 14 bit data acquisition card
T O O O O O O O O O O O O O O O

(2) For AD7899AR-2 chip

JP3 | Voltage Range

Short 1,2 | OV to 5V

Short 2,3 | OV to 2.5V

(@) OV to 5V

oV

MSB LSB
(0fofoJojojofo]O0]O0|0[O|O|O[O[O[O]
5V

MSB LSB

(ojoja1fajaj1fafafa]1]1[2[2[2]1]1]

(2) OV to 2.5V

oV
MSB LSB
(0jofofojofojofJojofofofojofofo0fO]
25V

MSB LSB

(ojojafajajafafafa]1]1[2]a[2]1]1]

e e
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(3) For AD7899AR-3 chip

JP3 Voltage Range

Short 1,2 | -2.5V to 2.5V

-2.5V
MSB LSB
[0Jof1]ofojofofojofojojofo]0[O]O]

oV
MSB LSB
[0Jofojofojofofojofojojofo|O[O]O]

2.5V
MSB LSB
(ojofoj1faj1fafa]afa]1]afa]1][2[1]

6.3 Data Output Port
1. port+ 2

MSB LSB
|o0]o0]13][12]11|10|/9]8]7|6|5[4]3|2]1]0]

The 14 bit D/A output channel 1.
2. port+4

MSB LSB
|0|0]13]12]11]10|9[8]7|6|5]4]3]|2]1]|0]

The 14 bit D/A output channel 2.

e e e e e
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For different voltage range, the digital representations of D/A output
channel 1 and channel 2 are shown in the following.

JP45 | JP6,7 Voltage Range

Short 2,3 | Short 2,3 | -10V to 10V

Short 1,2 | Short 1,2 | OV to 10V

(1) —10V to 10V

-10V

MSB LSB
(0]ojojofofojofofofofofof0[O[0]O]
10V

MSB LSB

(ojojafajajafafafa]1]1[2]a[2]1]1]

(2) OV to 10V

ov

MSB LSB
(0o[oJoJoJoJoJo]o]O]O]O]O[O[O[O[O]
10v

MSB LSB
(ofofaJafafafafafafafafafa1[1[1[1]
3.port+6

MSB LSB

|15]14[13[12]11|10]/ 9[8[ 7|6|5]4[3]2]1][0]

Digital output channel.
e e
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4, port + 8
counter O I/O buffer (8254 1C).

5.port+9
counter 1 1/O buffer (8254 1C).

6. port + A
counter 2 I/O buffer (8254 1C).

7.port+B
counter control register (8254 IC).

e e e e e
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CHAPTER 7
PROGRAMMING EXAMPLES

To use A/D converter, user must following the steps:
Step 1: Select A/D channel number.
Step 2: Hold the input signal.

Step 3: Start A/D conversion.
Step 4: Get results.

In the following we will describe each step:

7.1 Select A/D Channel Number

Set C3 to CO of port address+0 (low 8 bits) to select A/D channel
number.

MSB LSB
L [ [ | [ca[cafci|co]
C3 | C2 | C1 | CO | InputChannel
0 0 0 0 CHO
0 0 0 1 CH1
0 0 1 0 CH2
0 0 1 1 CH3
0 1 0 0 CH4
0 1 0 1 CH5
0 1 1 0 CH6
0 1 1 1 CH7
1 0 0 0 CHS8
1 0 0 1 CH9

e e
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1 0 1 0 CH10
1 0 1 1 CH11
1 1 0 0 CH12
1 1 0 1 CH13
1 1 1 0 CH14
1 1 1 1 CH15

7.2 Hold the Input Signal
Set x bit of port address+0 (Ilow 8 bits) to O to latch input signal.

MSB LSB

x0T
7.3 Start A/D Conversion

Set SEO and SE1 of port address+O (high 8 bits) to select trig
method for A/D converter.

MSB LSB
| X | X | X |TRI|INT|ENX|SE1]|SEO|

SEO Selection
Software trigger by TRI bit
Software trigger by TRI bit
External trig from J1-2
Trig by 8254

wn
R |O|O|Mm

[EN
RO | O

1. By using software trigger

1.1 Set or reset INT bit to enable/disable interrupt.

e e e e e
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INT Enable/Disable
0 Disable interrupt
1 Enable interrupt

1.2 Write 1 to TRI bit to start conversion.
2. By using 8254 trigger
2.1 Set or reset INT bit to enable/disable interrupt.

2.2 Set the ENX bit to 1.
2.3 Start 8254 counter.

The clock rate of 8254 is 1M, it is connected to counter O, then the
output of counter O is connected to counter 1, so that user need
divide the clock by counter O then divide it by counter 1. The
divided clock rate of counter 1 isused to trig A/D conversion
3. By using external trigger

3.1 Set or reset INT bit to enable/disable interrupt.

3.2 Set the ENX hit to 1.
3.3Send“1” to “0” pulse from J1-02 pin.

7.4 Get Results
There are two methods to get the results of A/D conversion.
1. By using polling

After start conversion, wait at least 2.2us (dependent on CPU
speed) to get the conversion result.

e e
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2. By using interrupt

2.1 Write an interrupt service routine.

2.2 After conversion, the adapter will generate an interrupt to start
the interrupt service routine.

2.3 The interrupt service routine read 14 bits result from port
address + 0.

MSB LSB
|0|0]13]12]11]10|9[8]7|6|5]4]3]|2]1]|0]

2.4 The interrupt service routine read port address + 2 to clear
interrupt signal.

7.5 How to Use D/A Converter

1. Write 14 bits D/A to port address + 2 (D/A channel 1).

MSB LSB
lo]0|13]12]11]10]9[8]7[6]5][4[3]2]1]0]

2. Write 14 bits D/A to port address + 4 (D/A channel 2).

MSB LSB
|0|0]13]12]11]10|9[8]7|6|5]4]3]|2]1]|0]

3. After 20ns (dependent on CPU speed), the D/A converter will
finish output procedure.
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7.6 How to Use Digital Output Channel
Write datato port address + 6.

MSB LSB
|15]14[13[12]11|10]/ 9[8[ 7|6|5]4[3]2]1][0]

7.7 How to Use Digital I nput Channel

1. Write FF to port address + 6.
2. Read digital input from port address + 6.

e
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CHAPTER 8
SOFTWARE DIAGNOSTIC

8.1 Programming Techniques Under MS/DOS
PCIADV.C

/*
Test program for PCI-12/14bit A/D,D/A,D/1,DO
*/

#include <dos.h>
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>

#include "pci.h"

#define ADC_CHANNEL  OxO0OF
#define ADC_SCALE  0x0070

#define ADC_SAMPLE 0x0080

#define ADC_TRIG_INT ~ 0x0000
#define ADC_TRIG_EXT  0x0200
#define ADC_TRIG_8254  0x0300
#define ADC_EXT_GATE  0x0400
#defineADC_INTR  0x0800
#defineADC_TRIG ~ 0x1000
#defineADC_HOLD  (~ADC_SAMPLE)

* set default value for ioport, CNTR */
unsigned int ioport = 0;

unsigned int picbase = 0x20;

unsigned int picmask = 0;

unsigned long intcount = OL;
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unsigned int intdupcount = 0O;
unsigned int irqg = 0;
unsigned int adbit = 12;
unsigned int ssid = 0;

intold adr =0;

#defineNUM_UNSIGNED 1
#defineNUM_1_COMPLEMENT 2
#defineNUM_2_COMPLEMENT 3
#defineNUM_EXCEED 4

float num_volt = 10.0;
int num_system = NUM_2 COMPLEMENT;

static void interrupt (*oldisr) (void) = NULL;
static void interrupt isr (void)

{

/I disable ();
intcount++;
inport (ioport + 16);

if (++intdupcount >= 50)
outportb (picbase + 1, inportb (picbase + 1) | picmask);
(*oldisr) ();
/I enable ();
outportb (picbase, 0x20);

}
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void Set_IRQ (void)
{

int vect;

if (0==1irq)
return;

picbase = (irq < 8)? 0x20 : OXAOQ;

picmask = 1 << (irq & 7);

vect = (irqg< 8)?8 +irq: Ox68 + irq;

oldisr = getvect (vect);

setvect (vect, isr);

outportb (picbase + 1, inportb (picbase + 1) & ~picmask);
}

void Reset_IRQ (void)
{

int vect;

if (0==irq)
return;
outportb (picbase + 1, inportb (picbase + 1) | picmask);
vect = (irqg< 8)?8 +irq: Ox68 + irq;
setvect (vect, oldisr);

}
void Set_ DA (int ch, int val)
{

int OFS = 2;

if (old_adr) OFS <<= 3;
if (ch!'=1&& ch!=2)
return;
outport (ioport + OFS* ch, val);
}
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void Set_ DO (unsigned x)

{
int OFS = 6;

if (old_adr) OFS <<= 3;
outport (ioport + OFS, x);

}
unsigned int Get_DI (void)
{

int OFS = 6;

if (old_adr) OFS <<= 3;
outport (ioport + OFS, Oxffff);
return inport (ioport + OFS);

}

void Set_2VoltageRule (float range, int numsys)
{

num_volt = range;
num_system = numsys,

}

float Get_Voltage (int x)

float voltage;
int admax = (1 << adbit) - 1;

voltage = ((float) num_volt / (admax + 1)) * Xx;

return voltage;

}

e
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void Test AD_Loopback (void)

{
unsigned int adc, nGain = 0, nChannel;
inti, x, da, count, err, c;
long int biag 16], mean[16], max[16];
int admax = (1 << adbit) - 1;
int OFS = 2;

if (old_adr) OFS <<= 3;
clrser ();
gotoxy (30, 2);
cprintf ("<AD/DA loop-back test>");
gotoxy (8, 4);
cprintf ("Channel Input Error MeanErr Bias  MaxErr");
for (i =0; i <16; i++){
biag[i] = mean[i] = max[i] = 0;
}

outport (ioport + OFS, 0);

adc = ADC _TRIG_INT |ADC_INTR |ADC_SAMPLE;
outport (ioport, adc);

delay (1);

adc &= ADC _HOLD;

outport (ioport, adc);

adc |- ADC _TRIG;

outport (ioport, adc);

adc &=~ADC_TRIG;

outport (ioport, adc);

delay (100);
count = -2;
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for (da=admax; da>=0; da-=5) {
count++;
outport (ioport + OFS, da);
gotoxy (3, 22);
cprintf ("D/A output: %6d", da);
delay (10);
for (hChannel = 0; nChannel < 16; nChannel++) {
adc = nChannel | (nGain << 4) | ADC_TRIG_INT | ADC_INTR
| ADC_SAMPLE;
outport (ioport, adc);
delay (1);
adc &= ADC_HOLD;
outport (ioport, adc);
adc |= ADC_TRIG;
outport (ioport, adc);
adc &= ~ADC_TRIG;
outport (ioport, adc);
X = inport (ioport);
X &= admax;
if (count <= 0)
continue;
biag nChannel] +=x - da;
err = abs (x - da);
if (max[nChannel] < err)
max[nChannel] = err;
mean[nChannel] += err;
gotoxy (10, 5 + nChannel);
cprintf ("%2d :%7d %5d  %7.4f %7.4f %71d", nChannel + 1,
X, err,
(float)mean[nChannel] / count,
(float)biag nChannel] / count,
max[nChannel]);

}
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if (kbhit ()) {
¢ = getch ();
if (c==27)
break;
dseif (c==""
getch ();
}
}
getch ();
}

int Get_AD (int nChannel, int nGain)
{
int admax = (1 << adbit) - 1;
int signbit = 1 << (adbit - 1);
unsigned int adc = 0;
unsigned int X = 0;
int OFS=0;

if (old_adr) OFS <<= 3;
if (nChannel <0 || nChannel > 15)
return O;
If (nGain< 0| nGain>7)
return O;
adc = nChanndl | (nGain << 4) | ADC_TRIG_INT |ADC_INTR |
ADC_SAMPLE;
/I adc = nChannel | (nGain << 4) | ADC_TRIG_INT |
ADC_SAMPLE;
outport (ioport + OFS, adc);
/Il delay (5);
delay (1);
adc &= ADC_HOLD;
outport (ioport + OFS, adc);
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adc |= ADC_TRIG;
outport (ioport + OFS, adc);
adc &= ~ADC_TRIG;
outport (ioport + OFS, adc);
x = inport (ioport + OFS);
X &= admax;
switch (num_system) {
case NUM_UNSIGNED:
break;
case NUM_2 COMPLEMENT:
if (x & signbit)
X =X - (1 << adbit);
break;
case NUM_1 COMPLEMENT:
if (x & signbit)
X = signbit - X;
break;
case NUM_EXCEED:
X =X - signbit;
break;
}

return Xx;

}

void Show_AD_Value (int nChannels, int nGain)
{

int x, n;

float voltage;
/I int admax = (1 << adbit) - 1;
/Il intc=0;
/I int quit=0;

/I adc= ADC_TRIG_INT | ADC_INTR;

e
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/I outport (ioport, adc);

for (n=0;;) {
x = Get_AD (n, nGain);
gotoxy (3, 2 + n);
voltage = Get_Voltage (X);
gotoxy (3, 2 + n);
cprintf ("Channel#%2d :%7d  %8.4f V", n, X, voltage);
if (n<nChannels- 1)
n++;
else
n=0;
if (kbhit ()
break;
}
}

void AD_Calibration (void)
{
int admax = (1 << adbit) - 1;
int vrange = 10;
int numsys=NUM_2 COMPLEMENT;

if (adbit ==14) {
if (ssid==PCI_SID_AD7899AR1) {
numsys=NUM_2 COMPLEMENT,
vrange = 20;
} elseif (ssid == PCl_SID_AD7899AR?2) {
numsys = NUM_UNSIGNED;
vrange = 10;
}
Set 2V oltageRule (vrange, numsys);
}

e e
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clrscer ();
/I if (adbit == 12) {
gotoxy (3, 19);
cprintf ("JP2 JP3 JP4 JP5 (Open JPLif AD526 is used)");
gotoxy (3, 20);
cprintf (" 23 23 12 12 Adjust VR3 and VR4 to %d\n", admax
12);
Show_AD_Vaue (16, 0);
while (kbhit()) getch ();
gotoxy (3, 21);
cprintf (" 23 23 12 23 Adjust VR2to O\n");
Show_AD_Value (16, 0);
while (kbhit()) getch ();
gotoxy (3, 22);
cprintf (" 23 12 12 12 Adjust VR1to %d\n", admax / 2);
Show_AD_Value (16, 0);
while (kbhit()) getch ();
gotoxy (3, 23);
cprintf ("12 12 12 23 Adjust VR1to %d\n", admax / 2);
Show_AD_Value (16, 0);
while (kbhit()) getch ();
I}
}

/*
void testadinput (int adbit)
{
unsigned int adc, x, nGain = 0, nChannel;
long loop;
intc, i, err, duration = 8, step = 0;
int admax = (1 << adbit) - 1;
int da=admax / 2;
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int OFS = 64 + 12;
if (old_adr) OFS <<= 3;

clrser ();
gotoxy (3, 24);
cprintf ("1:scale 2, 3: Trigger Source");

outport (ioport + 64 + 12, 0x36); //Counter O: Mode 3, LSB + MSB
outport (ioport + 64, 100);
outport (ioport + 64, 0);

outportb (ioport + 64 + 12, 0x76); //Counter 1: Mode 3, LSB +
MSB

outportb (ioport + 64 + 4, 100);

outportb (ioport + 64 + 4, 0);

inport (ioport + 16);// clear irq
setirq ();

for (loop = 0;;loop++) {
outport (ioport + 16, da);
adc = nChannel | (nGain << 4) | ADC_TRIG_8254 | ADC_INTR;
/ladc = nChannel | (nGain << 4) | ADC_TRIG_INT |ADC_INTR
| ADC_SAMPLE;
outport (ioport, adc);
for (nChannel = 0; nChannel < 16; nChannel ++) {
intdupcount = 0;
adc = nChannel | (nGain << 4) | ADC_TRIG_8254 | ADC_INTR;
/ladc = nChannel | (nGain << 4) | ADC_TRIG_INT |
ADC_INTR;
outport (ioport, adc);
//delay (duration);
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/ladc &= ADC_HOLD;
/loutport (ioport, adc);
/ldelay (2);
/ladc |= ADC_TRIG;
/loutport (ioport, adc);
/ladc &=~ADC_TRIG;
/loutport (ioport, adc);
for (1=0;i<5;i++){
if (intdupcount > 0)
break;
delay (1);
}
X = inport (ioport);
err = abs (x - da);
gotoxy (3, 5 + nChannel);
cprintf ("Channel#%2d :%7d %5d %5d", nChannel, x, err,
intdupcount);
}
gotoxy (3, 22);
cprintf ("Loop :%7Id IRQ :%7ld Scale=%2d D/A : %4d",
loop, intcount, nGain + 1, da);
while (kbhit () || step) {
C = getch ();
if (c==27)
break;
eseif (c==""
step = !step;
elseif (c=="+){
if (duration < 256)
duration <<= 1;
}
elseif (c==""){
if (duration > 1)
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duration >>=1;
}
eseif (c=="1){
nGain++;
if (nGain >= 8)
nGan=0;

}
eseif (c=="3){
da+=100;
if (da> admax)
da=admax;
}

eseif (c=="2){
da-=100;
if (da<0)
da=0;
}

elseif (Istep)
c = getch ();
}
if (c==27)
break;
} I for (loop)
if (kbhit ()
getch ();
resetirq ();

}
*/

void Test_ AD (void)

{
//long loop;

intc, X;
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int numsys= NUM_2 COMPLEMENT;
int vrange = 10;

if (adbit ==14) {
switch (ssid) {
case PCI_SID_AD7899AR1:
numsys = NUM_2 COMPLEMENT;
vrange = 20;
break;

case PCI_SID_AD7899AR2:
numsys = NUM_UNSIGNED,;
vrange = 10;
break;

}
Set_2VoltageRule (vrange, numsys);

}

/Nloop = 0;
x=0;
clrscr ();
for (;;) {
gotoxy (3, 23);
cprintf ("Scale: %3d", 1 << x);
Show_AD_Value (16, x);
while (kbhit ()) {
C = getch ();
switch (c) {
case'l"
if (x>0)
X--;
break;
case ‘2"
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if (x <4)
X++;
break;
}
if (c==27)
break;
}
if (c==27)
break;
}
}

void Calibrate DA (int nChannel)
{

intx=0;

unsigned char ¢ =0;

int admax = (1 << adbit) - 1;

gotoxy (3, 24);
cprintf ("1: Min 2: Middle 3: Max ESC: Continue");

for (;;) {
Set DA (nChanndl, x);
gotoxy (3, 18);
cprintf ("D/A Channel#%d :%7d", nChannel, x);
if (kbhit ()) {
¢ = getch ();
if (c==27)
break;
eseif (c=="1){
x=0;
}
eseif (c=="2){
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Xx=admax/2+1;
}

dseif (c=="3){
X = admax;

}

}
} Il for

if (kbhit ())
getch ();
}

void DA_Calibration (void)
clrser ();

if (adbit ==12) {
gotoxy (3, 10);
cprintf ("1: JIP5->12, Adjust VR5, -10 to 10 V");
Cdlibrate DA (1);
gotoxy (3, 11);
cprintf ("2: JP5->34, Adjust VR5, 0to 10 V*");
Cdlibrate DA (1);
gotoxy (3, 12);
cprintf ("3: JP6->12, Adjust VR6, -10to 10 V*);
Cdlibrate DA (2);
gotoxy (3, 13);
cprintf ("4: JP6->34, Adjust VR6, 0to 10 V");
Cdlibrate DA (2);

}

else{
gotoxy (3, 10);
cprintf ("Channel 1: JP4->12 for Unipolar or JP4-23 for Bipolar");
gotoxy (3, 11);
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cprintf ("Adjust VRL1 for offset and VR3 for range");
gotoxy (3, 12);
cprintf ("Output: O - 10V for Unipolar, -10V to 10V for Bipolar");
Cdibrate DA (1);
gotoxy (3, 14);
cprintf ("Channel 2: JP5->12 for Unipolar or JP5-23 for Bipolar");
gotoxy (3, 15);
cprintf ("Adjust VR2 for offset and VR4 for range");
gotoxy (3, 16);
cprintf ("Output: 0 - 10V for Unipolar, -10V to 10V for Bipolar");
Cdlibrate DA (2);
}
}

void Test_ DA (void)
{
int chwave[2] = {3, 3};
char *desc[8] = {"min",
"max",
"square”,
"triangle”,
"rising triangle”,
"falling triangle”,
"bit increasing”,
"DC'};

int x[2] ={0, 0};

inty[2] ={0, O};

int dflag[2] = {0, O};
unsigned long loop = OL;
int i, flag, quit;

int step =0;

unsigned char c = 0;
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unsigned duration = 27;

int admax = (1 << adbit) - 1;
int actch = 0;

intdc[2] ={0, 0};

clrscr ();
gotoxy (30, 2);
cprintf ("< DA test >");
gotoxy (3, 20);
cprintf ("Press 1 or 2 to change wave type.");
gotoxy (3, 21);
cprintf ("Press + - to change frequency.");
gotoxy (3, 22);
cprintf ("Press Up Down PgUp PgDn Home End to change DC
value.");
for (loop = 0, quit = 0;!quit;loop++) {
Set_DA (1, x[Q]);
Set DA (2, x[1]);
gotoxy (10, 10);
cprintf ("Active Channel: %d
DC Voltage", actch + 1);
gotoxy (10, 11);
cprintf ("Channel Wave form
polar(-)");
gotoxy (10, 8);
cprintf ("Loop:%09ld D/A #1 :%7d DI/A #2 :%7d", loop, X[0],
X[1]);
for (i=0;1<2;i++) {
gotoxy (10, 12 +i);
cprintf (" %d  %-20s%8.3fV  %8.3fV %8.3fV",
i +1, desc[chwave][i]], (10.0 * dc[i]) / (admax + 1),
(20.0* dcfi]) / (admax + 1) - 10.0,
10.0 - (20.0 * dcfi]) / (admax + 1));

DC Voltage DC Voltage

single polar bi-polar(+) bi-
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switch (chwave]i]) {
case O:
X[i] =0;
break;
case 1.
X[i] = admax;
break;
case 2.
y[i] += duration;
if (y[i] > 1000) {
yli] = 0;
X[i] = (x[i])? 0 : admax;
}
break;
case 3.
if (dffagfi]) {
X[i] += duration;
if (x[1] >admax) {

X[i] = admax;
dflag[i] =0;
}
} else{
X[i] -= duration;
if (x[i] <0){
X[i] =0;
dflag[i] = 1;
}
}
break;
case 4.

X[i] += duration;
if (x[i] > admax)
X[i] =0;
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break;
case 5:
X[i] -= duration;
if (X[i] <0)
X[i] = admax;
break;
case 6:
X[i] <<=1;
if (x[i] > admax)
X[i] =1,
break;
case /.
x[i] = dcfi];
break;
} I/switch
} lfor

if (kbhit () [| step) {
¢ = getch ();
if (c==0&& kbhit()) {
¢ = getch ();
switch (c) {
case 73:
dc[actch] +=1;
if (dc[actch] > admax)
dc[actch] = admax;
break;
case 72:
dcactch] += 32;
if (dc[actch] > admax)
dc[actch] = admax;
break;
case 71:

T T
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dc[actch] += 1024;

if (dc[actch] > admax)
dc[actch] = admax;

break;

case 81:

dc[actch] -=1;

if (dc[actch] <0)
dc[actch] = 0;

break;

case 80:

dc[actch] -= 32;
if (dc[actch] <0)
dc[actch] = 0;
break;
case 79.
dc[actch] -= 1024,
if (dc[actch] <0)
dc[actch] =0;
break;
case 75:
actch=0;
break;
case /7.
actch=1;
break;
} //switch
}
else{
switch (¢) {
case 27.
quit=1;
break;
case'".
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step = !step;
break;
case '+"
if (duration < 200)
duration *= 3;
break;
case'-"
if (duration >= 3)
duration /=3;
break;
case'l"
if (actch!=0) {
actch=0;
} else{
chwave[ 0] ++;
if (chwave[Q] > 7)
chwave[0] = 0;
}
break;
case '2"
if (actch!=1) {
actch=1,
} else{
chwave 1] ++;
if (chwave[l] > 7)
chwave[1] = 0;
}
break;
default:
if ('step)
getch ();
} /1 switch
} llelse
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} /if kbhit
} // for (loop)

}

void Test_ DIO_Loopback (void)
{

int loop, i, C;

unsigned X, v;

int OFS = 6;

if (old_adr) OFS <<= 3;
for (loop = O; loop < 10; loop ++) {
for (i=0; 1 <16; i++) {
X =1<<i;
outport (ioport + OFS, X);
delay (10);
y = inport (ioport + OFS);
gotoxy (3, 21);
cprintf("Loop: %3d Testing Pin:%2d Output: %04X
Input:%04X",
loop+ 1,1, X,Y);
if (x!=y){
cputs (" Error ");
¢ = getch ();
if (c==27)
break;
}

else{
cputs (" OK ™);
/lc = getch ();

}

if (kbhit()) {
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c = getch ();
C = getch ();
}
if (c==27)
break;

}
if (c==27)
break;

}
gotoxy (3, 17);
cputs("Press any key when ready™);
if (kbhit ())

getch();

}

void dumpbits (unsigned long x, int n)
{

inti;

unsigned longb =1L << (n - 1);

for(I=0;i<n;i++){
putch ((b>>1i) & x)?'1':'0");
}
}

void Test_ DO (void)

{
unsigned X;
unsigned long loop = OL,;
int step =0;
unsigned char ¢ =0;
unsigned duration = 64;
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for (loop =0, x = 1;;lo0p++) {
if (x ==0x8000)
x=1
else
X <<=1;
Set DO (x);
gotoxy (3, 21);
cprintf("Loop: %8Id : ", loop);
dumpbits (X, 16);
delay (duration);
if (kbhit () || step) {
¢ = getch ();
if (c==27)
break;
eseif (c==""
step = !step;
eseif (c=="+) {
if (duration > 1)
duration >>= 1;
}

eseif (c==""){
if (duration < 512)
duration <<=1;
}

eseif (Istep)
getch ();

}
} 1/ for (i)
if (kbhit ())
getch ();
}

void Test_DI (void)
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unsigned X;

unsigned long loop = OL,;
unsigned duration = 64;
int step =0;

unsigned char c;

for (loop = 0;;loop++) {
x = Get_DI ();
gotoxy (3, 21);
cprintf("Loop: %8ld : ", loop);
dumpbits (x, 16);
delay (duration);
if (kbhit () [| step) {
c=getch ();
if (c==27)
break;
eseif (c==""
step = !step;
elseif (c=="+){
if (duration> 1)
duration >>= 1;
}

eseif (c==""){
if (duration < 512)
duration <<= 1;
}

eseif (Istep)
getch ();
}
} // for (loop)
if (kbhit ()
getch ();
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}

char *ssid2str (int ssid)
{
switch (ssid) {

case PCI_SID _AD7899AR1: return "AD7899AR-1";
case PClI_SID _AD7899BR1: return "AD7899BR-1";
case PCI_SID _AD7899SR1: return "AD7899SR-1";
case PClI_SID _AD7899AR2: return "AD7899AR-2";
case PCI_SID_AD7899ARS3: return "AD7899AR-3";
case PClI_SID _AD7899BR3: return "AD7899BR-3";
case PClI_SID_AD7899ARSL: return "AD7899ARS-1";
case PCI_SID _AD7899ARS2: return "AD7899ARS-2";
case PClI_SID_AD7899ARS3: return "AD7899ARS-3";
default: return "unknown";

}
}

void main()
{.
intr;
int flag =1;
char ch;

while (flag) {
clrscr();

adbit = 12;
r = GetPClCardinfo (PClI_DEVICE_ID_12ADDA, &ioport,
&irq);
if ()
ioport = 0;
if (ioport ==0) {
adbit = 14;
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r = GetPClCardIinfo (PCI_DEVICE_ID_14ADDA, &ioport,
&irq);
if (r)
ioport = 0;
else
GetPClISubsystemID (PCI_DEVICE_ID_14ADDA, &ssid);

}
if (ioport ==0) {
cputs ("PCI-12/14 bit AD/DA Test Program: Card not
found!\n\r");

break;

}

cputs ("\n\n\n\r");

cputs (" PCI-12/14 bit AD/DA CARD Test Program
V1.1\n\r");

cputs ("

\n\r');

cprintf (" PCI %d bit AD/DA card found.\n\r",
adbit);

cprintf (" I/0 Address: %04X  IRQ: %d\n\r", ioport,
ira);

if (adbit == 14)

cprintf (" A/D: %s\n\r", ssid2str(ssid));

cputs ("\n\r");

cputs (" (1): ADA Loopback test\n\r");

cputs (" (2): D/A Output test\n\r");

cputs (" (3): A/D Input test\n\r");

cputs (" (4): DIO Loopback test\n\r");

cputs (" (5): DIO Output test\n\r");

cputs (" (6): DIO Input test\n\r");

cputs (" (7): D/A Cadlibration\n\r");

cputs (" (8): A/D Calibration\n\r");

cputs (" ESC: EXIT\n\r");
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cputs (" Choose");
do{
ch = getch();
} while(ch!="1"&& ch!="2"&& ch!="3
&& ch!'="4&& ch!="5"&& ch!="6'
&& ch!'="7"&& ch!="8 && ch!=27);

switch (ch) {

case 27.
flag=0;
break;

case'l"
Test AD_Loopback ();
break;

case'2".
Test DA ();
break;

case '3"
Test AD ();
break;

case'4".
Test_ DIO_Loopback ();
break;

case'S’
Test DO ();
break;

case'6"
Test DI ();
break;

case'7".
DA_Cadlibration ();

break;
case'8".
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AD_Cadlibration ();
break;
}

}

} /* end of main */

PCI.H

#ifndef PCI_H
#define PCI_H

#define PCI_DEVICE_ID_2 PORT 0x0004
#define PCI_DEVICE_ID_4 PORT 0x0001
#define PCI_DEVICE_ID_8 PORT 0x0002
#define PCI_DEVICE_ID_16_PORT 0x0003

#define PCI_DEVICE_ID_2 8255 0x0101
#define PCI_DEVICE_ID_INDUSTRIAL  0x1011
#define PCI_DEVICE_ID_8 RELAY_8 PHOTO  0x1021
#define PCI_DEVICE_ID_4 RELAY_4 PHOTO  0x1022
#define PCI_DEVICE_ID_16 PHOTO  0x1023
#define PCI_DEVICE_ID_16 RELAY  0x1024

#define PCI_DEVICE_ID_12ADDA 0x0200
#define PCI_DEVICE_ID_14ADDA 0x0201

#define PCI_DEVICE_ID_INDUSTRIAL_OLD 0x0003

#define PCl_SID_AD7899AR1 0x0100
#define PCI_SID_AD7899AR2 0x0101
#define PCI_SID_AD7899AR3 0x0102
#define PCI_SID_AD7899BR1 0x0103
#define PCI_SID_AD7899BR3 0x0104
#define PCI_SID_AD7899SR1 0x0105
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#define PCl_SID_AD7899ARSL1 0x0106
#define PCI_SID_AD7899ARS2 0x0107
#define PCI_SID_AD7899ARS3 0x0108

#define PCI_VENDER_ID 0x6666

int IsPClPresent(void);

unsigned int FindPCIDevice(unsigned int);

unsigned int FindPCIClassCode(unsigned int);

unsigned char ReadPClConfigByte (unsigned int, int);

unsigned int ReadPCIConfigWord (unsigned int, int);

unsigned long ReadPCIConfigDWord (unsigned int, int);

int GetPClCardInfo (unsigned int devicel D, unsigned int * addr,
unsigned int *irq);

int GetPClSubsystemID (unsigned int devicelD, unsigned int *pid);

#endif /*_TYPEDEF_H*/

PCI.C

#include <stdlib.h>
#include <stdio.h>
#include <dos.h>

#include "pci.h"

int IsPClIPresent(void)

{
union REGSr;

r.x.ax = 0xb101;
int86 (0x1a, &r, &1);
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return (r.h.ah == 0);
}

unsigned int FindPCIDevice(unsigned int devicel D)

{
union REGSr;

r.x.ax = 0xb102;
r.x.cx = devicelD;
r.x.dx = PCI_VENDER ID;
rx.s =0;
int86 (Ox1a, &r, &T);
if (r.h.ah==0)
return r.x.bx;
ese
return O;

}

unsigned int FindPCIClassCode(unsigned int classCode)

{
union REGSr;

r.x.ax = 0xb103;
r.x.cx = classCode;
r.x.dx = PCI_VENDER_ID;

rx.s =0;
int86 (Ox1a, &r, &r);
if (r.h.ah==0)
return r.x.bx;
ese
return O;

}
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unsigned char ReadPCIConfigByte (unsigned int pciaddr, int index)

{
union REGSr;

r.x.ax = 0xb108;
r.x.bx = pciaddr;
r.x.di = index;
int86 (Ox1a, &r, &r);
if (r.h.ah==0)
returnr.h.cl;
else
return O;

}

unsigned int ReadPCIConfigWord (unsigned int pciaddr, int index)

{
union REGSr;

r.x.ax = 0xb109;
r.x.bx = pciaddr;
r.x.di = index;
int86 (Ox1a, &r, &r);
if (r.h.ah==0)
return r.x.cx;
ese
return O;

}

unsigned long ReadPCIConfigDWord (unsigned int pciaddr, int
index)
{

union REGSr;
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r.x.ax = 0xbl10a;
r.x.bx = pciaddr;
r.x.di =index;
int86 (Ox1a, &r, &r);
if (r.h.ah==0)
return r.x.cx;
else
return O;

}

int GetPClCardinfo (unsigned int devicel D, unsigned int * addr,
unsigned int *irq)

{
unsigned int pciaddr, index;

if ("addr)
return 1;

if ("IsPCIPresent ())
return 2;

pciaddr = FindPCIDevice (devicelD);

if (pciaddr == 0)
return 3;

for (index = 0x18; index <= 0x24; index +=4) {
*addr = ReadPCIConfigDWord (pciaddr, index) & Oxfffe;

if (*addr !'=0)
break;
}
*irq = ReadPCIlConfigByte (pciaddr, 0x3c);
return O;
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}

int GetPClSubsystemID (unsigned int devicel D, unsigned int * pid)

{
unsigned int pciaddr, index;

if (MsPClPresent ())
return 2;

pciaddr = FindPClDevice (devicelD);

if (pciaddr == 0)
return 3;

*pid = ReadPClConfigWord (pciaddr, 0x2e);
return O,
}
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APPENDI X A
WARRANTY INFORMATION

A.1 Copyright

Copyright DECISION COMPUTER INTERNATIONAL CO., LTD.
All rights reserved. No pat of PCI BUS 14 BIT DATA
ACQUISITION CARD software and manual may be reproduced,
transmitted, transcribed, or tranglated into any language or computer
language, in any form or by any means, electronic, mechanical,
magnetic, optical, chemical, manual, or otherwise, without the prior
written permission of DECISION COMPUTER INTERNATIONAL
CO., LTD.

Each piece of PCI BUS 14 BIT DATA ACQUISITION CARD
package permits user to use PCI BUS 14 BIT DATA
ACQUISITION CARD only on a single computer, a registered user
may use the program on a different computer, but may not use the
program on more than one computer at the same time.

Corporate licensing agreements allow duplication and distribution of
specific number of copies within the licensed institution.
Duplication of multiple copies is not alowed except through
execution of alicensing agreement. Welcome call for details.

A.2 Warranty Information

DECISION warrants that for a period of one year from the date of
purchase (unless otherwise specified in the warranty card) that the
goods supplied will perform according to the specifications defined
in the user manual. Furthermore that the PCI BUS 14 BIT DATA
ACQUISITION CARD product will be supplied free from defectsin

e e
DECI SI ON Conput er | nternati onal 69

Oper ati ons Manual PCl 14 bit data acquisition card
O O O O O O O O O O O O O O

materials and workmanship and be fully functiona under normal
usage.

In the event of the failure of a PCI BUS 14 BIT DATA
ACQUISITION CARD product within the specified warranty period,
DECISION will, at its option, replace or repair the item at no
additional charge. This limited warranty does not cover damage
resulting from incorrect use, electrical interference, accident, or
modification of the product.

All goods returned for warranty repair must have the serial number
intact. Goods without serial numbers attached will not be covered
by the warranty.

Transportation costs for goods returned must be paid by the
purchaser. Repaired goods will be dispatched at the expense of PCI
BUS 14 BIT DATA ACQUISITION CARD.

To ensure that your PCI BUS 14 BIT DATA ACQUISITION
CARD product is covered by the warranty provisions, it is necessary
that you return the Warranty card.

Under this Limited Warranty, DECISION's obligations will be
limited to repair or replacement only, of goods found to be defective
as specified above during the warranty period. DECISION is not
liable to the purchaser for any damages or losses of any kind,
through the use of, or inability to use, the PClI BUS 14 BIT DATA
ACQUISITION CARD product.

DECISION reserves the right to determine what constitutes
warranty repair or replacement.
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Return Authorization: It is necessary that any returned goods are APPENDI X B

clearly marked with an RA number that has been issued by DATA SHEET]

DECISION. Goods returned without this authorization will not be

attended to.
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