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1 Introduction

The PCI-9118/L series are the simplified version of the phase-out
PCI-9118 series. The PCI-9118/L series provides fully compatible
functionalities as the PCI-9118 series except the analog output
function. The PCI-9118DG/L and PCI-9118HG/L feature 12-bit
resolution, with sampling rate up to 333kS/s, and the PCI-9118HR/
L features 16-bit resolution, with sampling rate up to 100kS/s. The
256-location channel-gain queues on PCI-9118/L series allow
high-speed data acquisition with different gains on each channel
and non-sequential order of automatic analog input scanning
capability. The on-board 1k-sample A/D FIFO ensures reliable
high-speed data acquisition under Windows operating system.
The data can be transferred through bus-mastering DMA with gap-
free, continuous high throughput, even for a large amount of data.

Introduction 1
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1.1 Features

The PCI-9118/L PCI Bus Advanced Data Acquisition Card pro-
vides the following advanced features:
» 32-bit PCI-Bus, plug and play

» 12-bit (9118DG/L, HG/L) or 16-bit (9118HR/L) analog input
resolution

» On-board A/D 1K FIFO memory

» Channel-Gain queue for high speed acquisition at different
gain

Up to 330KHz (9118DGI/L, HG/L) or 100KHz (9118HR/L) A/
D sampling rate Bipolar or Unipolar input signals
Auto-scanning channel selection

16 single-ended or 8 differential analog input channels
Bipolar or Unipolar input signals

Programmable gain of x1, x2, x4, x8 (9118DG/L, HR/L) or
x1, x10, x100, x1000 (9118HG/L)

Programmable burst mode sampling emulates simulta-
neous sample & hold

» 4 digital input and 4 digital output channels

» Three A/D trigger modes : software trigger, programmable
pacer trigger, and external pulse trigger.

» 50-pin D-type connector
Compact size : half-size PCB

vvyywyy v

v

v

1.2 Applications

Industrial and laboratory ON/OFF control
Energy management

Annunciation

16 TTL/DTL compatible digital input channels
Security controller

Product test

BCD interface driver

vvvyVvyvVvyywyy
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1.3 Specifications

Analog Input (A/D)
» Converter:

> 9118DG/L, HG/L: B.B. ADS7800 or equivalent
> 9118HR/L: B.B. ADS7805 or equivalent
Input Channels: 16 single-ended or 8 differential
A/D FIFO Buffer Size: 1024 location
Channel/Gain Queue Length: 256 location
Resolution: 12-bit (9118DG/L, HG/L) or 16-bit(9118HRI/L)
Input Range: (Software controlled)
> 9118DG/L, HR/L:
Bipolar: £5V, 0.5V, £0.25V, £0.625V
Unipolar: 0~10V, 0~5V, 0~2.5V, 0~1.25V
> 9118HG/L:
Bipolar: 5V, 0.5V, £0.05V, +0.005V
Unipolar: 0~10V, 0~1V, 0~0.1V, 0~0.01V
» Overvoltage Protection: 70V peak-to-peak
On chip sample-and hold
» Accuracy:
> 0.01% of FSR +1 LSB
> 0.02% of FSR +1 LSB
» Input Impedance: 10,000 MQ // 6pF
» Trigger Mode: Pre-trigger, Post-trigger, and About-Trigger

» Data Transfer: Program control, Interrupt, DMA (Bus mas-
tering)

» Data Throughput:
> 330KHz (maximum) for 9118DG/L, HG/L
> 100KHz (maximum) for 9118HR/L

vvyyYvyyvyy

v
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Digital 1/0 (DIO)

>
>

>

Channel: 4 TTL compatible inputs and outputs
Input Voltage:

> Low: VIL=0.8 V max.; lIL=0.2mA max.

> High: VIH=2.0V max.; IH=0.02mA max
Output Voltage :

> Low: VOL=0.5V max.; IOL=8mA max.

> High: VOH=2.7V min; IOH=400pA

Programmable Counter

>
>

>
>

Device: 82C54

A/D Pacer: 32-bit timer (two 16-bit counter cascaded
together) with a 4MHz time base

Max Pacer Rate: 333 KHz
Min Pacer Rate: 0.0012 Hz

General Specifications

>

>
>
>
>

Connector: 50-pin D-type SCSI-Il connector
Operating Temperature: 0°C ~ 60°C
Storage Temperature: -20°C ~ 80°C
Humidity: 5 ~ 95%, non-condensing

Power Consumption:

> PCI-9118DG/L, HG/L

+5V@450mA typical
+12V@200mA typical
-12V@50mA typical
> PCI-9118HR/L
+5V@485mA typical
+12V@180mA typical
-12V@50mA typical

Dimension: Compact size only 102mm (H) x 173mm (L)

Introduction



A ADLINK
SR, '

1.4 Software Support

ADLINK provides versatile software drivers and packages for
users’ different approach to built-up a system. We not only provide
programming library such as DLL for many Windows systems, but
also provide drivers for many software package such as Lab-
VIEWR, HP VEETM, DASYLabTM, InTouchTM, InControlTM, ISa-
GRAFTM, etc.

All the software options are included in the ADLINK CD. The non-
free software drivers are protected with serial licensed code. With-
out the software serial number, you can still install them and run
the demo version for two hours for demonstration purpose. Please
contact with your dealer to purchase the formal license serial
code.

Programming Library

For customers who are writing their own programs, we provide
function libraries for many different operating systems, including:

» DOS Library: Borland C/C++ and Microsoft C++, the func-
tions descriptions are included in this user’s guide.

» Windows 95 DLL: For VB, VC++, Delphi, BC5, the functions
descriptions are included in this user’s guide.

» PCIS-DASK: Include device drivers and DLL for Windows
98/NT/2000/XP. DLL is binary compatible across Windows
98/NT/2000/XP. That means all applications developed with
PCIS-DASK are compatible across Windows 98/NT/2000/
XP. The developing environment can be VB, VC++, Delphi,
BC5, or any Windows programming language that allows
calls to a DLL. The user’s guide and function reference
manual of PCIS-DASK are in the CD. Please refer the PDF
manual files under \Manual\Software Package\PCIS-DASK
The above software drivers are shipped with the board.
Please refer to the “Software Installation Guide” to install
these drivers.

DAQ-LVIEW PnP: LabVIEW Driver

DAQ-LVIEW PnP contains the Vs, which are used to interface
with NI's LabVIEW® software package. The DAQ-LVIEW PnP

Introduction 5
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supports Windows 98/NT/2000/XP. The LabVIEW® drivers are
free shipped with the board. You can install and use them without
license. For detail information about DAQ-LVIEW PnP, please
refer to the user’s guide in the CD.(\\ Manual\Software Pack-
age\DAQ-LVIEW PnP)

PCIS-VEE: HP-VEE Driver

The PCIS-VEE includes the user objects, which are used to inter-
face with HP VEE software package. PCIS-VEE supports Win-
dows 95/98/NT. The HP-VEE drivers are free shipped with the
board. You can install and use them without license. For detail
information about PCIS-VEE, please refer to the user’s guide in
the CD.

(\Manual\Software Package\PCIS-VEE)

PCIS-OCX: ActiveX Controls

We suggest the customers who are familiar with ActiveX controls
and VB/VC++ programming use the PCIS-OCX ActiveX Control
components library for developing applications. The PCIS-OCX is
designed under Windows NT/98/2000/XP. For more detailed infor-
mation about PCIS-OCX, please refer to the user’s guide in the
CD.

(\Manual\Software Package\PCIS-OCX)

DASYLabTM PRO

DASYLab is an easy-to-use software package, which provides
easy-setup instrument functions such as FFT analysis. Please
contact us to get DASYLab PRO, which include DASYLab and
ADLINK hardware drivers.

PCIS-DDE: DDE Server and InTouchTM

DDE stands for Dynamic Data Exchange specifications. The
PCIS-DDE includes the PCI cards’ DDE server. The PCIS-DDE
server is included in the ADLINK CD. It needs license. The DDE
server can be used conjunction with any DDE client under Win-
dows NT.

6 Introduction
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PCIS-ISG: ISaGRAFTM driver

The 1ISaGRAF WorkBench is an IEC1131-3 SoftPLC control pro-
gram development environment. The PCIS-ISG includes ADLINK
products target drivers for ISaGRAF under Windows NT environ-
ment. The PCIS-ISG is included in the ADLINK CD. It needs
license.

PCIS-ICL: InControlTM Driver

PCIS-ICL is the InControl driver which support the Windows NT.
The PCIS-ICL is included in the ADLINK CD. It needs license.

PCIS-OPC: OPC Server

PCIS-OPC is an OPC Server, which can link with the OPC clients.
There are many software packages on the market can provide the
OPC clients now. The PCIS-OPC supports the Windows NT. It
needs license.

Introduction 7
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2 Installation

This chapter describes how to install the PCI-9118DG/L, HGIL,
HR/L. The contents in the package and unpacking information that
you should be careful are described.

The PCI-9118DG/L, HG/L, HR/L supports plug-and-play and the
IRQ, port address and BIOS address are assigned automatically.
So, you do not need to set above configuration as you use ISA
form factor DAS card. For system reliability, some critical settings
for analog input and output need to be assigned manually,
because these settings will not be changed after your data acquisi-
tion system configuration is decided. It will let your system get
more reliability and safety (users can not change the configuration
by software directly) when your system is running.

2.1 What You Have

In addition to this User's Guide, the package includes the following
items:

» PCI-9118/L Enhanced Multi-function Data Acquisition Card
» ADLINK CD
» Software Installation Guide
If any of these items is missing or damaged, contact the dealer
from whom you purchased the product. Save the shipping materi-

als and carton in case you want to ship or store the product in the
future.

2.2 Unpacking

Your PCI-9118/L card contains sensitive electronic components
that can be easily damaged by static electricity.

The card should be handled on a grounded anti-static mat. The
operator should be wearing an anti-static wristband, grounded at
the same point as the anti-static mat.

Inspect the card module carton for obvious damage. Shipping and
handling may cause damage to your module. Be sure there are
no shipping and handing damages on the module before process-

ing.

Installation 9
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After opening the card module carton, extract the system module
and place it only on a grounded anti-static surface with component
side up.

Again inspect the module for damage. Press down on all the sock-
eted IC's to make sure that they are properly seated. Do this only
with the module place on a firm flat surface.

Note: DO NOT APPLY POWER TO THE CARD IF IT HAS BEEN
DAMAGED.

You are now ready to install your PCI-9118/L.

2.3 Device Installation for Windows Systems

Once Windows 98/NT/2000/XP has started, the Plug and Play
function of Windows system will find the new NuDAQ/NulPC
cards. If this is the first time to install NuDAQ/NuIPC cards in your
Windows system, you will be informed to input the device informa-
tion source. Please refer to the "Software Installation Guide” for
the steps of installing the device.

2.4 PCI-9118DGI/L, HG/L Layout
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Figure 2-1: PCB Layout of the PCI-9118DGI/L, HG/L
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2.5 PCI-9118HR/L Layout

VW R S 3 7 =
" u?vw\n&'fm"nﬁ chﬁl FCI-GTTEHR/LREV. B3

m@n@ DD ﬁ{n @q —_ ﬂ HE

TR
GACEE csut:l;n:m g

47| —&
wuscw 1 tran z0
B "G*mﬁ e r TALSEHY
| ) 45
6 |:| J;' 7202 123
—\ ) ] E r
T =

cu:

ey dr
LI y7 T Ha
o mau “‘D i 2nl BT
|20
un El i Y rasim
G TALSTH 7807
e we T3 m) jeu ae

rs ui ms:u
U ] | [
_,_'_
5084 . LS | n =
] e 2™
3 S 13 P
" i lﬂD [I
oo 1 7201 |:|
| “D [
Tt EDBAL |13 9 sse3n T mz|g PRI
e54 L3574 i
L'nD» 3
4 L D |:| 1l 1"|:|
"’D & Al e csi
41l TA[5374 T
SDBAL (L4 ::I 16 ‘ O 27 L
EWD T | uzz

oo 7 T g
[ |

Figure 2-2: PCB Layout of the PCI-9118HR/L

2.6 Hardware Installation Outline

Hardware configuration

The PCI cards (or CompactPCI cards) are equipped with plug and
play PCI controller, it can request base addresses and interrupt
according to PCI standard. The system BIOS will install the sys-
tem resource based on the PCI cards’ configuration registers and
system parameters (which are set by system BIOS). Interrupt
assignment and memory usage (I/O port locations) of the PCI
cards can be assigned by system BIOS only. These system
resource assignments are done on a board-by-board basis. It is
not suggested to assign the system resource by any other meth-
ods.

PCI slot selection

The PCI card can be inserted to any PCI slot without any configu-
ration for system resource.

Installation 11
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Installation Procedure
1. Turn off your computer.

2. Turn off all accessories (printer, modem, monitor, etc.)
connected to your computer.

3. Remove the cover from your computer.
4. Setup jumpers on the PCI or CompactPCI card.

5. Select a 32-bit PCI slot. PCI slot are short than ISA or
EISA slots, and are usually white or ivory.

6. Before handling the PCI cards, discharge any static
buildup on your body by touching the metal case of the
computer. Hold the edge and do not touch the compo-
nents.

7. Position the board into the PCI slot you selected.

8. Secure the card in place at the rear panel of the system.

12 Installation
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3 Signal Connections

This chapter describes the connector of the PCI-9118/L, also the
signal connection between the PCI-9118/L and external devices,
such as daughter boards or other devices.

3.1 Connectors Pin Assignment
The PCI-9118/L is equipped one 50-pin D-type connector - CN1.

CN(1 for digital signal input, digital signal output, analog input, ana-
log output and timer/counter's signals. The pin assignment for
each connectors are illustrated in Figure 3.1.

CN1 - Digital Signal Input, Digital Signal Output, Analog Input/
Output & Counter/Timer
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AT AR 3l O, 4l Al
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AL} Al 1 g 300 44 AT
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Figure 3-1: Pin Assignment of CN1
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Legend:

U_CMMD: User Defines Command Mode

Aln: Analog Input Channel n (single-ended)
AlHn: Analog High Input Channel n (differential)
AlLn: Analog Low Input Channel n (differential)
EXTTRG: External Trigger Signal or External CLK
Din: Digital Input Signal Channel n

DOn: Digital Output Signal Channel n

TGIN: Exernal Digital Trigger or Hardware Gate
TGOUT: Trigger/Gate Output Signal

SSHO: SSH Output Signal

DOSTB: Strobe Signal

ADCHNR: Multiplexer Control Line n

ADGAINZ2: External Gain Control Line

A.GND: Analog Ground

D.GND: Digital Ground

v

VVVvVVvVVVVVVvVVYVYVYYVYY

3.2 Analog Input Signal Connection

The PCI-9118/L provides 16 single-ended or 8 differential analog
input channels. The analog signal can be converted to digital
value by the A/D converter. To avoid ground loops and get more
accuracy measurement of A/D conversion, it is quite important to
understand the signal source type and how to choose the analog
input modes: signal-ended and differential. The PCI-9118/L offers
jumpers to select 16 single-ended or 8 different analog inputs.

Single-ended Mode

The single-ended mode has only one input relative to ground and
it suitable for connecting with the floating signal source. The float-
ing source means it does not have any connection to ground. Fig-
ure 3.2 shows the single-ended connection. Note that when more

14 Signal Connections
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than two floating sources are connected, the sources must be with
common ground.
J1  Input Multipexer

Aln Instrumentation
Amplifier
N
Floating -
Signal To A/D
Source V1 V2v - Converter

AGND <L

n=0,..15
Figure 3-2: Floating source and single-ended

Differential input mode

The differential input mode provides two inputs that respond to the
difference signal between them. If the signal source has one side
connected to local ground, the differential mode can be used for
reducing ground loop. Figure 3.3 shows the connection of the dif-
ferential input mode. However, even if the signal source is local
grounded, the single-ended still can be used when the Vem (Com-
mon Mode Voltage) is very small and the effect of ground loop can
be negated.

7 . Input Multipexer | oategmentation

Amplifier
Ground A baFi +

Referenced + TolAD

Zignal Converter
Saurce AL

F

[

Camman-
mode noise &
Ground

AN D
patential % -

Figure 3-3: Ground-referenced source and differential input
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If your signal source is both floating and local ground, you should
use the differential mode, and the floating signal source should be
connected as the Figure 3.4.

x= .., 7 3 Input Multipexer  |nstementation
Amplifier
Ground A ixH N
R eferenced M . ToaD
Signal N C onverter
Source J Alxl B
S
—Afih, AN

Figure 3-4: Floating source and differential input

3.3 Digital /0 Connection

The PCI-9118/L provides 4 digital input and 4 digital output chan-
nels on board. The digital I/O signal are fully TTL/DTL compatible.
The detailed digital 1/0 signal specification can be referred in sec-

tion 1.3.
74L.S244 Digital .
\I o From TTL Signal
Digital Output

‘I; o a‘ b To TTL Devices

74L.S373 Digital GND

~ U <

PCI-9118/L Outside Device

Figure 3-5: Digital /0O Connection
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3.4 Timer / Counter Connection

The PCI-9118/L has an internal timer/counter 8254 on board. It
offers 3 independent 16-bit programmable down counters; counter
1 and counter 2 are cascaded together for A/D timer pacer trigger
of A/D conversion, and counter 0 is used as post counter by
about-trigger mode and post-trigger mode. Figure 3.6 shows the

8254 timer/counter connection.

Triggerizate and

Burst Mode Contiol

— * TEoUT

——— 53HO

EXTTRG

TGN

Conrter 0
CLED

GATED

Conter 1
CLEl

4 TEL

Conmter 2
CLEl

4 TEL

220
Timer/Connder

Prescala:’

4B Hz Ose.

Figure 3-6: Block Diagram of 8254 Timer/Counter

The clock source of A/D conversion can be internal or external

from EXTTRIG (pin44).

The clock sources of counter1 and

counter2 are internally fixed, while the gate can be controlled

Signal Connections

17



A ADLINK
SR, '

externally by TRIN (pin46). All the timer/ counter signals are TTL
compatible.

18 Signal Connections



4 Registers Format

The detailed descriptions of the register format and structure of
the PCI-9118DGI/L, HG/L, HR/L are specified in this chapter. This
information is quite useful for the programmer, who wishes to han-
dle the card by low-level program.

A
'’

ADLINK

TECHNOLOGY INC.

In addition, the low level programming syntax is introduced. This
information can help the beginners to operate the PCI-9118DGIL,
HGI/L, HR/L in the shortest learning time.

4.1

1/0 Port Address

The PCI-9118DG/L, HG/L, HR/L functions as 32-bit PCI target
device to any master on the PCI bus. It supports burst transfer to
memory space by using 32-bit data. So, all data read and write will
base on 32-bit data. The Table 4.1 shows the 1/O address of each
register with respect to the base address. The function of each
register also be shown.

/0O Address Read Write

Base + 0x00 Counter 0 Counter 0

Base + 0x04 Counter 1 Counter 1

Base + 0x08 Counter 2 Counter 2

Base + Ox0OC| - 8254 Counter Control
Base + 0x10 A/D DataReg. | = -

Base + 0x14 | - | e

Base + 0x18 A/D Status Reg. A/D Control Reg.
Base + 0x1C Digital IN Reg. Digital OUT Reg.
Base + 0x20 | = ----eeee- Software Trigger
Base + 0x24 | - A/D Gain/Channel Reg.
Base + 0x28 | - A/D Burst No. Reg.
Base + 0x2C| = - A/D Auto Scan Mode
Base +0x30| - A/D Function Reg.
Base + 0x34 | - A/D Data FIFO Reset
Base + 0x38 | Interrupt Reason Reg. | Interrupt Control Reg.

Table 4-1: 1/0 Address

Registers Format
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4.2 A/D Data Registers

The PCI-9118/L provides 16 single-ended or 8 differential A/D
input channels, the digital data will store in the A/D data registers.
The 12 bits A/D data is put into 32 bits registers.

» Address: BASE + 10
» Attribute: read only
» Data Format:

Bit 7 6 5 4 3 2 1 0
BASE+10 | AD3 | AD2 | AD1|ADQ |CH3|CH2|CH1|CHO
BASE+11 | AD11 | AD10 | AD9 | AD8 | AD7 | AD6 | AD5 | AD4
BASE+12| - | = | = | = | = | | = | —
BASE+13| - | = | = | = | = | | = | —
> AD11 .. ADO : Analog to digital data. AD11 is the Most

Significant Bit (MSB).ADO is the Least Significant Bit

(LSB).
> CH3 ~ CHO : A/D channel number from which the data is

derived.
> ---:Don’t care
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4.3 A/D control Register

This register is used to control the A/D mode. It's a write only reg-

ister.

» Address: BASE + 18
» Attribute: write only
» Data Format:

Bit 7 6 5 4 3 2 11 0
Base + 18 | UniP | Diff | SoftG | ExtG | ExtM | TmrTr | Int| Dma
Base +19| — | —| -

Base + 1A| - | — | - - - — || -
Base + 1B| - | — | - - --- e el
> UniP (Bit7) : Unipolar or Bipolar A/D input

1: unipolar

0: bipolar

Diff (Bit6) :Differential or Single ended A/D input
1: Differential End

0: Single End

SoftG(Bit5):Software Gate Control Output

1: 8254 counter works

0: 8254 counter stops

ExtG(Bit4):External or Soft Gate Control Mode
1: 8254 counter controlled by TGIN(connector pin 46 )
0: 8254 counter controlled by SoftG
ExtM(Bit3):External Hardware Trigger mode

1: External Hardware Trigger ( connector pin44 )
0: Internal Hardware Trigger

TmrTr(Bit2):Timer Trigger Mode

1: 8254 Timer (Counter) is internal trigger source

Registers Format 21
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0: Software Trigger is internal trigger source
> Int(Bit1):Interrupt Control Bit

1: Enable Hardware interrupt

0: Disable Hardware interrupt
> Dma(Bit0):A/D Data DMA Transfer Mode

1: Enable A/D Data DMA Data Transfer

0: Disable A/D Data DMA Data Transfer
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4.4 A/D Status Register
» Address: BASE + 18
» Attribute: read only
» Data Format:

Bit

7 6 5 4 3 2 1

Base + 18 | nHFull | NEpty | Acmp | DTH | Bover | ADOS | ADOR

ADrdy

Base + 19| -- - - | - - - -

nFull

Base + 1A| - | — | — | — | — | — | -

Base + 1B| -— | — | — | — | — | — | -

>

nFull (Bit8):A/D FIFO Full status (Fatal Error !)
0: FIFO Full

1: FIFO not Full

nHFull(Bit7):A/D FIFO Half Full status

0: FIFO Half Full

1: FIFO not Half Full

nEpty (Bit6):A/D FIFO Empty status

0: FIFO Empty

1: FIFO not Empty

Acmp (Bit5):About Trigger Complete Status
1: About Trigger already complete

0: About Trigger not complete

DTH (Bit4):External Digital Trigger Happened Status

1: External Digital Trigger ever Happened
0: External Digital Trigger not Happen

Bover(Bit3):A/D Burst Mode Overrun Status (Fatal

Error!)

1: Burst Mode Overrun

0: Burst Mode not Overrun

ADOS(Bit2):A/D Over Speed Status (Warning!)

ADLINK

TECHNOLOGY INC.
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1: A/D Over Speed
0: A/D not Over Speed
> ADOR(BIt1):A/D Overrun Status (Fatal Error!)
1: A/D Overrun
0: A/D not Overrun
> ADrdy(Bit0):A/D ready status
1: A/D already ready
0: A/D not ready
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4.5 Digital I/O register

There are 4 digital input channels and 4 digital output channels
provided by the PCI-9118/L. The address Base + 1C is used to
access digital inputs and control digital outputs.

» Address: BASE + 1C
» Attribute: read only
» Data Format:

Bit 7 6 5 4 32|10
Base + 1C |DO3 | DO2 | DO1 | DOO | DI3 | DI2 | DI1 | DIO
Base+1D| — | — | — | — | — | — | — | —
Base + 1E | --- - - B B e R
Base + 1F | — | — | — | = | — | — | — | -

» Address: BASE + 1C
Attribute: write only

v

Data Format:

v

Bit 716/5(4| 3 | 2 [ 1 |0

Base + 1C |- | — | — || DO3 | DO2 [ DO1 | DOO
Base + 1D |- |- [« || = | — | — | —

Base + 1E |- |- |- || = | — | — | —

Base + 1F |- || || — | — | — | —
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4.6 Software Trigger Register

If you want to generate a trigger pulse to the PCI-9118/L for A/D
conversion, you just write any data to this register, and then the A/
D converter will be triggered.

» Address: BASE + 20
» Attribute: write only
» Data Format:

Bit 7/6|5(4|3(2|1]0
BASE+23~20 | XX | XX | XX | XX | XX | XX | XX | XX

> XX: Don't care

4.7 Internal Timer/Counter Register

Two counters of 8254 are used for periodically triggering the A/D
conversion, the left one is left free for user applications. The 8254
occupies 4 /O address locations in the PCI-9118/L as shown
blow. Users can refer to NEC's or Intel's data sheet for a full
description of the 8254 features.

» Address: BASE + 0 ~BASE + F
» Attribute: read / write
» Data Format:

Base + 0  Counter 0 Register ( R/W)
Base +4  Counter 1 Register ( R/W)
Base +8  Counter 2 Register ( R/W)
Base + C 8254 CONTROL BYTE (W)

26
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4.8 A/D Gain/Channel Register
Address: BASE + 0x24

Attribute: write only

Data Format:

A
'’

Bit 7 6 5 4 3 2 1 0
Base+0x24 | CH7 |CH6 |CH5 |CH4 |CH3|CH2| CH1 | CHO
Base+0x25| - | —- | - | - | - | - |Gain1|Gain0
Base+0x26 | - | - | — | — | — | - - -
Base+0x27 | - | - | — | — | — | - - -

> CH7 ~ CH4 (bit7~ bit4):

bits

> CH3 ~ CHO (bit3~ bit0):

bits

> Gain1~Gain0 (bit9~bit8): Gain selection bits

bits 9~8

(Gain1 Gain 0)

11

10

01

00

1000/8

100/4

10/2

4.9 A/D Burst Number Register

» Address: BASE + 0x28
Attribute: write only

v

» Data Format:

Bit

Base+0x28

Base+0x29 | ---

Base+0x2A | ---

Base+0x2B | ---

External A/D Channel selection

Internal A/D Channel selection

ADLINK

TECHNOLOGY INC.
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4.10 A/D Auto Scan Mode
» Address: BASE + 0x2C

» Attribute: write only
» Data Format:

Bit 7/,6(5|4|3(2 1 0
Base+0x2C | --- | --- | --- | --- | --- | --- | CIrSet | BgnSet
Base+0x2D | --- | - | - | - | - | | - -
Base+0x2E | --- | - | [ |—|—]| - -
Base+0x2F | - | - | | == | || - -

BgnSet | CIrSet Description
X 1 Clear A/D Channel/Gain Register
1 0 user can set A/D Channel/Gain Register
0 0 user cannot set A/D Channel/Gain Register
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4.11 A/D Function Register
» Address: BASE + 0x30

» Attribute: write only
» Data Format:

Bit 7 6 5 4 |[3|2 |1 0
Base+0x30 | PDTrg | PETrg | BSSH | BM | BS | PM | AM | Start
Base+0x31| --- - e R Il B i
Base+0x32| --- -—- - el el e e s
Base+0x33| --- - - — e - | -

> PDTrg (bit7): Digital Trigger Positive/Negative Active
1: Positive Trigger
0: Negative Trigger

Note:  Only “Positive Trigger” setting is valid for the trigger acquisi-
tion of PCI-9118/L.

> PETrg (bit6): External Trigger Positive/Negative Active
1: Positive Trigger
0: Negative Trigger
> BSSH (bit5): A/D Burst Mode Sample and Hold Control
1: with Sample and Hold
0: without Sample and hold
> BM (bit4): A/D Burst Mode Control
1: Burst Mode
0: Normal Mode
> BS (bit3): A/D Burst Start Control
1: Burst Mode Start
0: Burst Mode Stop
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BM | BS Description

0| X A/D Normal Mode

0 | Users can initialize 8254 for Burst Mode Control

111 Burst Mode Begin

> PM (bit 2):Post Trigger Mode
1: Post Trigger
0: Not Post Trigger
> AM (bit 1):About Trigger Mode
1: About Trigger
0: not About Trigger
> Start (bit 0):Trigger Start Control

1: Trigger Start
0: Trigger Stop

PM | AM | Start Description

1 0 0 Post Trigger Mode ,user can initialize 8254 for
setting trigger number

110 1 Post Trigger Mode Start

ol 1 0 About Trigger Mode ,user can initialize 8254 for
setting trigger number

011 1 About Mode Start

0|0 X Trigger Mode Stop

30
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4.12 A/D FIFO Reset Register

You can reset A/D FIFO by writing any value into this register

» Address: BASE + 0x34
» Attribute: write only
» Data Format:

Bit 7|6/5(4|13/2|1|0
Base+0x34 | --- | == [ | === | == | | - | -
Base+0x35 | --- | === | === | === | === | === | === | -
Base+0x36 | --- | -—- | === | === | === | === | == | -—-
Base+0x37 | --- | == [ | === | == | — | - | -

Registers Format 31



A ADLINK
SR, '

4.13 Interrupt Control Register
» Address: BASE + 0x38
» Attribute: write only
» Data Format:

Bit 7,6(54| 3 2 1 0
Base+0x38 |--- | --- | --- | --- | Timer | About | Hfull | DTrg
Base+0x39 | --- |- ||| -- -
Base+0x3A | --- [ - |- || --- - — | -
Base+0x3B | --- [ - | - [ | --- - — | -

> Timer (bit3): Timer Interrupt Enable Control
1: Enable
0: Disable

> About (bit2):About Trigger Complete Interrupt Enable
Control

1: Enable
0: Disable
> HFull (bit1):A/D FIFO Half Full Interrupt Enable Control
1: Enable
0: Disable

> DTrg (bit0):External Digital Trigger Interrupt Enable Con-
trol

1: Enable
0: Disable
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4.14 Interrupt Status Register
» Address: BASE + 0x38

» Attribute: read only
» Data Format:

Bit 7,6(54| 3 2 1 0
Base+0x38 | --- | --- | --- | --- | Timer | About | Hfull | DTrg
Base+0x39 |- |- ||| -- --- el
Base+0Ox3A | --- | |- || - - - | -
Base+0x3B | --- [ - | - [ | --- - — | -

> Timer (bit3):Timer Interrupt index
1: Interrupt Occur
0: Interrupt not Occur

> About (bit2):About Trigger Complete Interrupt
1: Interrupt Occur
0: Interrupt not Occur

> HFull (bit1):A/D FIFO Half Full Interrupt index
1: Interrupt Occur
0: Interrupt not Occur

> DTrg (bit0):External Digital Trigger Interrupt index
1: Interrupt Occur

0: Interrupt not Occur
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5 Operation Theorem

The operation theorem of the functions on PCI-9118DG/L, HGIL,
HR/L cards is described in this chapter. The functions include the
A/D conversion, D/A conversion, Digital /0O and counter / timer.
The operation theorem can help you to understand how to manip-
ulate or to program the PCI-9118DG/L, HG/L, HR/L.

5.1 A/D Conversion

Before programming PCI-9118DG/L, HG/L, HR/L to perform the A/
D conversion, you should understand the following issues:

» A/D conversion procedure

» A/D trigger source and conversion modes

» A/D data transfer mode

» Trigger modes

» Specifying channels and gains in the Channel-Gain Queue

A/D Conversion Procedure

The A/D conversion is starting by a trigger source, then the A/D
converter will start to convert the signal to a digital value. PCI-
9118DGI/L, HG/L, HR/L provides three trigger modes.

While A/D conversion, the ADrdy bit in A/D status register is
cleared to indicate the data is not ready. After conversion being
completed, the ADrdy bit will return to high(1) level. It means users
can read the converted data from the A/D data registers. Please
refer to section 4.4 for the A/D status register format.

The A/D data should be transferred into PC's memory for further
use. The PCI-9118DG/L, HG/L, HR/L provides three data transfer
modes that allow users to optimize the DAS system.

A/D Trigger Sources and conversion modes

In PCI-9118DG/L, HG/L, HR/L, A/D conversion can be triggered
by the Internal or External trigger source. The ExtM bit of A/D con-
trol register is used to select the internal or external trigger, please
refer to section 4.3 for the details. Whenever the external source is
set, the internal sources are disabled.
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If the internal trigger is selected, two trigger source, software trig-
ger and the timer pacer trigger, can be used. The A/D trigger
source is controlled by A/D mode bits (ExtM, TmrTr) of A/D control
register (BASE+18). All of the three trigger sources are possible in
the PCI-9118DG/L, HG/L, HR/L. In addition, for DMA operation,
you can specify burst mode or burst mode with SSH (simulta-
neous sample-and-hold) to perform data conversion. The two
modes are controlled by BM and BSSH bits of A/D Function Reg-
ister (BASE+30). The different trigger and conversion conditions
are specified as follows:

Software trigger

The trigger source is software controllable in this mode. That is,
the A/D conversion is starting when any value is written into the
software trigger register (BASE+20). This trigger mode is suit-
able for low speed A/D conversion. Under this mode, the tim-
ing of the A/D conversion is fully controlled under software.
However, it is difficult to control the fixed A/D conversion rate
except another timer interrupt service routine is used to gener-
ate a fixed rate trigger.

Timer Pacer Trigger

An on-board timer / counter chip 8254 is used to provide a trig-
ger source for A/D conversion at a fixed rate. Two counters of
the 8254 chip are cascaded together to generate trigger pulse
with precise period. Please refer to section 5.3 for 8254 archi-
tecture. This mode is ideal for high speed A/D conversion. It
can be combined with the DMA bus mastering or the interrupt
data transfer. It's recommended to use this mode if your appli-
cations need a fixed and precise A/D sampling rate.

Burst Mode

Use burst mode if you want to accurately control the period
between conversions of individual channels in a scan and the
period between conversions of the entire scan. An on-board
timer / counter chip 8254 is used to provide a trigger source for
A/D conversion. Two counters of the 8254 chip are cascaded
together. The burst conversion frequency is decided by the fre-
quency divider of counter1 (c1) , i.e. the conversion rate is 4M/
cl.

36
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The frequency of Pacer timer is decided by the frequency divider
of counter1 and counter2 (c1*c2), i.e. the pacer clock rate is 4M/
c1*c2.

Note: The pacer rate can not be larger than the value of the burst
conversion rate divided by the burst number. Hence, The
number of scanned channels in the burst can’t be larger than
c2.

Burst Mode with SSH

Use burst mode with SSH if you want to accurately control both
the period between conversions of the entire scan and if you
want to simultaneously sample all channels in a scan. Each
pulse from the pacer clock starts a simultaneous scan of all
channels. The idea about pacer rate and conversion rate is the
same as those of Burst Mode. However, One extra tick of the
burst mode conversion clock is required to sample and hold the
values. Therefore, the sample rate can be no more than the
value of the burst mode conversion rate divided by the sum of
one plus the number of channels in the burst. The difference
between timer pacer mode, burst mode and burst mode with
SSH is illustrated in the following figure:

Facer Clock J |_

Paced rmode CHO CH1
Burst Mode - CHO QH1 CH2 CHEI QH1 CH2
Id CE—IEI G;H1 CEHE Hald CHEI @H1 QHE

B==H Hao
Burst Mode
Conwversion Clnck_m_ﬂ M_

Note: = The “HOLD” signal is sent to external S&H circuits to hold the
analog signal. There must have an external circuits to carry
out the S&H function, there is no on-board device with S&H.

External Trigger
Through the pin-44 of CN1 (ExtTrig), the A/D conversion also

can be performed when a rising edge of external signal is
occurred. The conversion rate of this mode is more flexible
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than the previous two modes, because the users can handle
the external signal by outside device. The external trigger can
combine with the DMA transfer, interrupt data transfer, or even
program polling data transfer. Generally, the interrupt data
transfer is often used when external trigger mode is used.

A/D Data Transfer Modes

On the PCI-9118DG/L, HG/L, HRI/L, three A/D data transfer modes
can be used when the conversion is completed. The data transfer
mode is controlled by the A/D mode control bits (Int, Dma) of the
A/D control register (BASE+18). The different data transfer modes
are specified as follows:

Software Data Transfer (ADrdy)

Usually, this mode is used with software A/D trigger mode.
After the A/D conversion is triggered by software, the software
should poll the ADrdy bit on the A/D Status register until it
becomes to high level. Whenever the low byte of A/D data is
read, the ADrdy bit will be cleared to indicate the data is read
out.

It is possible to read A/D converted data without polling. The A/
D conversion time will not excess 8fYs on PCI-9118/L card.
Hence, after software trigger, the software can wait for at least
8fYs then read the A/D register without polling.

Interrupt Transfer (inX)

The PCI-9118/L provides hardware interrupt capability. Under
this mode, an interrupt signal is generated when the A/D con-
version is ended and the data is ready to be read. It is useful to
combine the interrupt transfer with the timer pacer trigger
mode. Under this mode, the data transfer is essentially asyn-
chronous with the control software.

When the interrupt transfer is used, the hardware interrupt will
be inserted and its corresponding ISR (Interrupt Service Rou-
tine) will be invoked and executed after A/D conversion is com-
pleted. The converted data is transferred by the ISR program.
In PCI design, the IRQ level is assigned by BIOS directly.
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DMA Transfer (Dma)

The DMA (Direct Memory Access) bus master allows data to
be transferred directly between the PCI-9118/L and the PC
memory at the fastest possible rate, without using any CPU
time. The A/D data will be queue at local FIFO on the PCI-
9118/L itself and it is automatically transferred to PC's memory.

The DMA transfer mode is very complex to program. It is rec-
ommended to use the high level program library to operate this
card. If you wish to program the software which can handle the
DMA bus master data transfer, please refer to more information
about PCI controller.

Trigger Acquisition Modes

PCI-9118/L provides three types of trigger acquisition modes, pre-
trigger, post-trigger and about-trigger. They are described in the
following paragraph:

About-trigger

Use about-trigger acquisition in application where you want to
collect data before and after a specific trigger event. The digital
trigger is input from pin 46 (TGIN) on CN1. To set about trigger
mode, set AM bit of A/D Function Register as '1’ and specify
the 8254 counter0 value. To start the about trigger acquisition,
set Start bit of A/D Function Register as '1’. The operation
stops when the specified number of samples has been
acquired after digital trigger event occurs or DMAStop. The
maximum counterQ number can be set is 64K, i.e. After trigger
event occurs, the maximum number of data can be accessed is
64K.

ooftware A0 Stat External digital-trigger Event AD Stop

Counter # 0 counting

from M downto 0 Tirne

Scouire W AT data
after digital trigger
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Pre-trigger

Use pre-trigger acquisition in application where you want to
collect data before a specified trigger event. The trigger is a
digital trigger which is input from pin 46 (TGIN) on CN1. To set
pre-trigger mode, set AM bit of A/D Function Register as ’1’
and set 8254 counterQ value as 1. To start the pre-trigger, set
Start bit of A/D Function Register as ‘1. The operation stops
after digital -trigger event occurs or DMAStop.

External digital
ooftware AD Stat trigger Event
AD Stop

Aocoguire AT

data Time

Post-trigger

Use post-trigger acquisition in application where you want to
collect data after the start condition. To set post-trigger mode,
set PM bit of A/D Function Register as ‘1’ and set the 8254
counter0 value. To start the post-trigger, set Start bit of A/D
Function Register as ‘1”. The operation stops after specified
number of samples has been acquired or DMAStop. The maxi-
mum number of counterQ value can be set is 64K.

Software A'D Start AD Stop

Counter # 0 counting
from N down to0

Zoeoquite W AD data
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Specifying Channels and Gains in the Channel-Gain Queue

For analog input operation through interrupt and DMA mode, the
channel and ranges you want to acquire samples can be specified
in a hardware channel-gain queue. You can fill the channel num-
ber in the channel-gain queue in consecutive order or in noncon-
secutive order. Therefore you can control the channel order for
acquiring samples and the gain code for each channel. The maxi-
mum number of entries you can set is 255 channels. The channel
order for acquiring is the same as the order you set in the channel-
gain queue. When the specified channels are read from the first
channel to the last channel, the channels in the queue are then
sampled again until the specified number of samples is acquired.
Please refer to section 6.2 to learn how to use 9118 library to set
the channels and gains in the Channel-Gain Queue.

5.2 Digital Input and Output

To program digital I/O operation is fairly straight forward. The digi-
tal input operation is just to read data from the corresponding reg-
isters, and the digital output operation is to write data to the
corresponding registers. The digital 1/0 registers’ format are
shown in section 4.6. Note that the DIO data channel can only be
read or written in form of 16 bits together. It is impossible to
access individual bit channel.

5.3 Timer/Counter Operation

The PCI-9118/L has an interval timer/counter 8254 on board.
Refer to section 3.5 for the signal connection and the configuration
of the counters.

The 8254 Timer / Counter Chip

The Intel (NEC) 8254 contains three independent, programma-
ble, multi-mode 16 bit counter/timers. The three independent
16 bit counters can be clocked at rates from DC to 5 MHz.
Each counter can be individually programmed with 6 different
operating modes by appropriately formatted control words. The
most commonly uses for the 8254 in microprocessor based
system are:
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programmable baud rate generator
event counter

binary rate multiplier

real-time clock

digital one-shot

motor control

vvVvyvVvyyvyy

But these three counters are used internally by PCI-9118/L
already. There is not a free counter available for general pur-
pose usage. If your application needs to count events or mea-
sure frequency, you may consider our PCI-8554 timer/counter
card of the details for this card, please visit our website at:
http://www.adlink.com.tw and for more information about the
8254, please refer to the NEC Microprocessors and peripherals
or Intel Microsystems Components Handbook.

Pacer Trigger Source

The counter 1 and counter 2 are cascaded together to gener-
ate the timer pacer trigger of A/D conversion. The frequency of
the pacer trigger is software controllable. The maximum pacer
signal rate is 4MHz/4=1000K which exceeds the maximum A/D
conversion rate of the PCI-9118/L. The minimum signal rate is
4MHz/65536/65536, which is a very slow frequency that user
may never use it.

Post Counter for About-trigger

The counter0 is used as a post counter. PCI-9118/L provides
several acquisition trigger mode. In these trigger modes, about-
trigger and post trigger need this counter to count for a speci-
fied amount of data that behind the trigger singal. CounterQ is a
16-bit down counter. So, the maximum amount of data that can
be acquired after the trigger signal is limited to 64K samples.

1/0 Address

The 8254 in the PCI-9118/L occupies 4 |/O address as shown
below.

BASE + 0x0 | LSB OR MSB OF COUNTER 0
BASE + 0x4 | LSB OR MSB OF COUNTER 1
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The programming of 8254 is control by the registers BASE+0
to BASE+C. The functionality of each register is specified this
section. For more detailed information, please refer handbook

of 8254 chip.
Control Byte

Before loading or reading any of these individual counters, the
control byte (BASE+C) must be loaded first. The format of the

control byte is :

Bit| 7

SC1

SCO

RL1

RLO

M2

M1

MO

BCD

Operation Theorem
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SC1 & SCO - Select Counter (Bit7 & Bit 6)

SC1|SC0 COUNTER
Select Counter 0
Select Counter 1
Select Counter 2
ILLEGAL

RL1 & RLO - Select Read/Load operation (Bit 5 & Bit 4)

ala|lo|o
alo|=|o

RL1|RLO OPERATION
0 0 |COUNTER LATCH FOR STABLE READ
0 1 READ/LOAD LSB ONLY
1 0 READ/LOAD MSB ONLY
1 1 READ/LOAD LSB FIRST, THEN MSB

M2, M1 & MO - Select Operating Mode (Bit 3, Bit 2, & Bit 1)

M2 | M1 | MO | MODE
0j0]|O0 0
0|01 1
x| 1]0 2
x| 111 3
11010 4
11011 5

BCD - Select Binary/BCD Counting (Bit 0)

0 16-BITS BINARY COUNTER
BINARY COODED DECIMAL (BCD) COUNTER (4 DIGITAL)

Note The count of the binary counter is from 0 up to 65,535 and
the count of the BCD counter is from 0 up to 9,999

—_
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Mode Definitions

In 8254, six operating modes can be selected:

» Mode O :
Mode 1 :
Mode 2 :
Mode 3 :
Mode 4 :
» Mode5:

>
>
>
>

Interrupt on Terminal Count
Programmable One-Shot
Rate Generator

Square Wave Rate Generator
Software Triggered Strobe
Hardware Triggered Strobe

All detailed description of these six modes are written in Intel
Microsystems Components Handbook Volume Il Peripherals.

Operation Theorem
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6 C/C++ Library

This chapter describes the software library for operating this card.
Only the functions in DOS library and Windows 95 DLL are
described. Please refer to the PCIS-DASK function reference
manual, which included in ADLINK CD, for the descriptions of the
Windows 98/NT/2000/XP DLL functions.

The function prototypes and some useful constants are defined in
the header files LIB directory (DOS) and INCLUDE directory (Win-
dows 95). For Windows 95 DLL, the developing environment can
be Visual Basic 4.0 or above, Visual C/C++ 4.0 or above, Borland
C++ 5.0 or above, Borland Delphi 2.x (32-bit) or above, or any
Windows programming language that allows calls to a DLL. It pro-
vides the C/C++, VB, and Delphi included files.

6.1 Libraries Installation

Please refer to the “Software Installation Guide” for the detail infor-
mation about how to install the software libraries for DOS, or Win-
dows 95 DLL, or PCIS-DASK for Windows 98/NT/2000/XP.

The device drivers and DLL functions of Windows 98/NT/2000/XP
are included in the PCIS-DASK. Please refer the PCIS-DASK
user"s guide and function reference, which included in the
ADLINK CD, for detailed programming information.
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6.2 Programming Guide

Naming Convention

The functions of the NuDAQ PCI cards or NulPC CompactPCI
cards software driver are using full-names to represent the func-
tions' real meaning. The naming convention rules are:

In a DOS Environment:
_{hardware model} {action name}. e.g.
- 9118 dinitial().

In order to recognize the difference between DOS library and Win-
dows 95 library, a capital "W" is put on the head of each function
name of the Windows 95 DLL driver. e.g. W_9118_Initial().

Data Types

We defined some data type in Pci_9118.h (DOS) and Acl_pci.h
(Windows 95). These data types are used by NuDAQ Cards"
library. We suggest you to use these data types in your application
programs. The following table shows the data type names and

their range.
Type Name Description Range
us 8-bit ASCII character 0 to 255
116 16-bit signed integer -32768 to 32767
u16 16-bit unsigned integer 0 to 65535
132 32-bit signed integer -2147483648 to 2147483647
u32 32-bit single-precision floating-point 0 to 4294967295
F32 32-bit single-precision floating-point | -3.402823E38 to 3.402823E38
F64 64-bit double-precision floating-point -11735;32;;?;4?:5;;?5;&?;0
Boolean Boolean logic value TRUE, FALSE
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6.3 _9118_Initial

@ Description

This function is used to initialize PCI-9118/L. Every PCI-9118/L
has to be initialized by this function before calling other functions.

@ Syntax
CI/C++ (DOS)

int 9118 Initial (I16 cardNo, Il6 *base address,
I16 *irg no )
C/C++ (Windows 95)

int W 9118 Initial (int cardNo, Ulé6
*base addressl,Ul6 *base address2, U8
*irq no, U8 *pci master)
Visual Basic (Windows 95)
W 9118 Initial (ByVal cardNo As Long, base addl
As Long, base add2 As Long, irg no As Byte,
pci master As Byte) As Long

@ Argument

cardNo: the card number of PCI-9118/L to be initialized, totally 4
cards can be initialized, the valid card numbers are PClI_CARD1,
PCI_CARD2, PCI_CARD12.

base_address (DOS): the I/O port base address of the card, it is
assigned by system BIOS

op_base_address (Win-95): the physical location of S$5933
operation Registers in I/O space.

pt_base_address (Win-95): the physical location of add-on reg-
isters in pass-through 1/O space. (This argument is the same as
base_address of DOS version)

irqg_no: the interrupt IRQ level of your PCI-9118/L card, this avail-
able irq value is automatically assigned by system BIOS.

pci_master: BIOS enables or disables bus mastering in PCI
Command Register
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@ Return Code
ERR NoError
ERR PCIBiosNotExist
ERRfPCICardNOtEXiSt
ERR_PCIIquOtEXiSt
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6.4 9118 _Switch_Card_No

@ Description

This function is used on multi-cards system. After the PCI-9118/L
cards are initialized by 9118 lInitial function, you can use this
function to select which one you want to operate. This function is
only supported by DOS version.

@ Syntax
CI/C++ (DOS)

int 9118 Switch Card No( int cardNo)

@ Argument

cardNo: the card number of PCI-9118/L to be initialized, totally 4
cards can be initialized, the valid card numbers are PCI_CARD1,
PCI_CARD?2,..., PCI_CARD12.

@ Return Code
ERR NoError,ERR BoardNoInit
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6.5 _9118_DI

@ Description

This function is used to read data from digital input port. There are
4 digital input channels on PCI-9118/L. The all 4 bits can be
accessed by this function directly.

@ Syntax
C/C++ (DOS)

int 9118 DI (unsigned int far *data )
C/C++ (Windows 95)

int W 9118 DI(Ul6 cardNo, unsigned int *data )
Visual Basic (Windows 95)

W 9118 DI (ByVal cardNo As Integer, data As Long)
As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

data:the 4-bit data read from digital port.

@ Return Code
ERR NoError,ERR BoardNoInit
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6.6 _9118_DI_Channel

@ Description

This function is used to read data from digital input ports. There
are 4 digital input channels on PCI-9118/L. When performing this
function, the digital input port is read and the value of the corre-
sponding channel is returned.

@ Syntax
C/C++ (DOS)
int 9118 DI Channel (I16 di ch no , unsigned int

far *data )
C/C++ (Windows 95)

int W_9118 DI Channel (Ul6 cardNo, I16 di ch no ,
Ule *data )
Visual Basic (Windows 95)

W 9118 DI Channel (ByVal cardNo As Integer, ByVal
di ch no As Long, data As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

di_ch_no: the DI channel number, the valid channel value is from
Oto3

data :the returned data, either O or 1.

@ Return Code
ERR NoError
ERR BoardNoInit
ERR InvalidDIChannel
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6.7 _9118_DO

@ Description

This function is used to write data to digital output port. There are
4 output channels on the PCI-9118/L.

@ Syntax
C/C++ (DOS)

int 9118 DO (unsigned int data)
C/C++ (Windows 95)

int W 9118 DO (Ul6 cardNo, Ul6 data)
Visual Basic (Windows 95)

W 9118 DO (ByVal cardNo As Integer, ByVal data As
Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

data: the data written to output port.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.8 _9118 AD Reset AFIFO

@ Description

This function is used to reset A/D Channel/Gain Register. Before
calling _9118_AD_Set_GainChn (refer to section 6.2.14) to set A/
D channel and input range, you have to perform this function to
clear A/D Channel/Gain Register.

@ Syntax
C/C++ (DOS)
int 9118 AD Reset AFIFO()
C/C++ (Windows 95)
int W 9118 AD Reset AFIFO(Ul6 cardNo)
Visual Basic (Windows 95)

W 9118 AD Reset AFIFO (ByVal cardNo As Integer)
As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

@ Return Code
ERR NoError
ERR BoardNoInit
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6.9 _9118_AD_Bgnset AFIFO

@ Description

Users can not set the A/D channel and input range unless this
function is executed. Therefore after this function is performed, the
program can start to fill out A/D Channel/Gain register to set the A/
D channel and range.

@ Syntax
C/C++ (DOS)
int 9118 AD Bgnset AFIFO()
C/C++ (Windows 95)
int W 9118 AD Bgnset AFIFO(Ul6 cardNo)
Visual Basic (Windows 95)

W 9118 AD Bgnset AFIFO (ByVal cardNo As Integer)
As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

@ Return Code
ERR NoError
ERR BoardNoInit
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6.10 _9118_AD_Endset_AFIFO

@ Description
This function is used to stop setting A/D channel and input range.

@ Syntax
C/C++ (DOS)
int 9118 AD Endset AFIFO()
C/C++ (Windows 95)
int W 9118 AD Endset AFIFO(Ul6 cardNo)
Visual Basic (Windows 95)

W 9118 AD Endset AFIFO (ByVal cardNo As Integer)
As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

@ Return Code
ERR NoError
ERR BoardNoInit
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6.11 _9118_AD_Reset DFIFO

@ Description
This function is used to reset A/D Data FIFO.

@ Syntax
C/C++ (DOS)
int 9118 AD Reset DFIFO()
C/C++ (DOS)
int W 9118 AD Reset DFIFO(Ul6 cardNo)
Visual Basic (Windows 95)

W 9118 AD Reset DFIFO (ByVal cardNo As Integer)
As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

@ Return Code
ERR NoError
ERR BoardNoInit
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6.12 9118 _AD_Set Burst_No

@ Description

If the A/D conversion mode is set as burst mode, this function is
used to set the number of conversion channels in a scan trigger.

@ Syntax
C/C++ (DOS)
int 9118 AD Set Burst No(int BurstNo)
C/C++ (Windows 95)
int W 9118 AD Set Burst No(Ul6 cardNo, int
BurstNo)

Visual Basic (Windows 95)

W 9118 AD Set Burst No (ByVal cardNo As Long,
ByVal BurstNo As Integer) As Long

@ Argument

cardNo (Win-95) :the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

BurstNo:the burst number.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.13 _9118_INT_Set_CtriReg

@ Description

This function is used to set Interrupt Control Register. The defini-
tion of each bit of “CtrlVal” is as follows:

Bit|7|6|5/4| 3 2 1 0
--|--1|--|--| Timer | About | Hfull | DTrg

@ Syntax
C/C++ (DOS)
int 9118 INT Set CtrlReg (int Ctrlval)
C/C++ (Windows 95)

int W 9118 INT Set CtrlReg(Ul6 cardNo, int
Ctrlval)
Visual Basic (Windows 95)

W 9118 INT Set CtrlReg (ByVal cardNo As Long,
ByVal CtrlVal As Integer) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

Ctrlval: the value written to Interrupt Control Register.

@ Return Code
ERR NoError
ERR BoardNoInit
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6.14 9118 _AD_Set_GainChn

@ Description
This function is used to specify the A/D channel and input range.

Note: 9118 _AD_Bgnset AFIFO should be called before you use

this function to set the channels and gains in the Channel-
Gain Queue. After channel setting is finished, you have to
call_9118_AD_Endset_AFIFO to stop filling out the Chan-
nel-Gain Queue. The sequence to call these three functions
is:

9118 AD Bgnset AFIFO();

~ 9118 AD Set GainChn(ch, gain);

: Sets A/D channels
9118 AD Set GainChn(ch, gain); and gains
9118 AD Endset AFIFO();

@ Syntax
C/C++ (DOS)

int 9118 AD Set GainChn (int ch, int gain )
C/C++ (Windows 95)

int W 9118 AD Set GainChn(Ul6 cardNo, int ch,int
gain)

Visual Basic (Windows 95)

W 9118 AD Set GainChn (ByVal cardNo As Integer,
ByVal ch As Long, ByVal gain As Long) As
Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

ch: the channel on which perform. operation, the valid value is
within O to 15.

gain: the A/D input range, the possible values are listed in the
column “AD_INPUT” of the following table.
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9118DGI/L, HR/L

AD_INPUT | GAIN (Bipo'l';':‘:rg’si:olar) Input Range
AD B 5V 1 Bipolar b5V
ADB 25V | 2 Bipolar ,b2.5V
AD B 125V | 4 Bipolar ,b1.25V
AD B 0 625 V| 8 Bipolar ,b0.625V
AD U 10V | 1 Unipolar 0V ~ 10V
AD_U 5V 2 Unipolar 0V ~ 5V
ADU25V | 4 Unipolar 0V ~ 2.5V
AD U125V | 8 Unipolar 0V ~ 1.25V
9118HGIL
AD_INPUT |GAIN| . 'MPutType Input Range
- (Bipolar or Unipolar)
AD B 5V 1 Bipolar b5V
AD B 05V | 10 Bipolar ,b0.5V
AD_B_0_05_V | 100 Bipolar ,b0.05V
AD_B_0_005_V | 1000 Bipolar ,b0.005V
AD U 10V | 1 Unipolar oV ~ 10V
AD U1V | 10 Unipolar oV ~ 1V
AD U 0 1V | 100 Unipolar 0V ~ 0.1V
AD_U_0_01_V | 1000 Unipolar oV ~0.01v

@ Return Code
ERR NoError
ERR InvalidADChannel
ERR BoardNoInit
ERR InvalidADGain
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6.15 9118 _AD_Set_Scan

@ Description

This function is used to set the first and last channels in a group of
consecutive channels. This function can specify a group of con-
secutive channels for analog input through DMA and interrupt
operation. The sequence of channel scanned is start, start+1,
start+2,..., end.

@ Syntax
CI/C++ (DOS)

Int 9118 AD Set Scan(int start, int end, int
gain )
C/C++ (Windows 95)
Int W 9118 AD Set Scan(Ul6 cardNo, int start, int
end, int gain )
Visual Basic (Windows 95)
W 9118 AD Set Scan (ByVal cardNo As Integer,
ByVal start As Long, ByVal end As Long,
ByVal gain As Long) As Long

@ Argument

cardNo (Win-95):the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

ch: the channel on which perform

start: the First channel number in a group of consecutive chan-
nels, the valid value is 0 to 15.

end: the last channel number in a group of consecutive channels,
the valid value is 0 to 15.

gain: the A/D input range, the possible values are listed in the
column "AD_INPUT" of the following table.

@ Return Code

ERR _NoError
ERR AD InvalidChannel
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ERR BoardNoInit
ERR InvalidADGain
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6.16 _9118_AD_Soft_Trig

@ Description

This function is used to trigger the A/D conversion by software.
This function generates a trigger pulse to PCI-9118/L for A/D con-
version and the converted data will be stored in A/D data register.

@ Syntax
C/C++ (DOS)
int 9118 AD Soft Trig ()
C/C++ (Windows 95)
int W 9118 AD Soft Trig (Ul6 cardNo)
Visual Basic (Windows 95)

W 9118 AD Soft Trig (ByVal cardNo As Integer) As
Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

@ Return Code
ERR NoError
ERR BoardNoInit
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6.17 _9118_AD_Set_Unip

@ Description

This function is used to set analog input range as uni-polar or bi-
polar. The default setting is bi-polar.

@ Syntax
C/C++ (DOS)

int 9118 AD Set Unip (int Unip)
C/C++ (Windows 95)

int W 9118 AD Set Unip(Ul6 cardNo, int Unip)
Visual Basic (Windows 95)

W 9118 AD Set Unip (ByVal cardNo As Integer,
ByVal Unip As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

Unip: 0: bi-polar

1: uni-polar

@ Return Code

ERR NoError
ERR BoardNoInit
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6.18 9118 AD_Set_Diff

@ Description

This function is used to set analog input mode as differential or
single-ended.

@ Syntax
CI/C++ (DOS)

int 9118 AD Set Diff (int Diff)
C/C++ (Windows 95)

int W 9118 AD Set Diff (int Diff)
Visual Basic (Windows 95)

W 9118 AD Set Diff (ByVal cardNo As Integer,
ByVal Diff As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

Diff: 0: single-ended

1: differential

@ Return Code

ERR NoError
ERR BoardNoInit
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6.19 _9118_AD_Set_SoftG

@ Description

This function is used to specify the status of software Gate, i.e. it
controls 8254 counter to work or stop.

@ Syntax
C/C++ (DOS)

int 9118 AD Set SoftG (int SoftG)
C/C++ (Windows 95)

int W 9118 AD Set SoftG(Ul6 cardNo, int SoftG)
Visual Basic (Windows 95)

W 9118 AD Set SoftG (ByVal cardNo As Integer,
ByVal SoftG As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

SoftG: 1: 8254 counter works
0: 8254 counter stops

@ Return Code

ERR NoError
ERR BoardNoInit
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6.20 9118_AD_Set ExtG

@ Description

This function is used to specify the A/D control as External Gate
control mode or Software Gate Control mode.

@ Syntax
CI/C++ (DOS)

int 9118 AD Set ExtG (int ExtG)
C/C++ (Windows 95)

int W 9118 AD Set ExtG(Ul6 cardNo, int ExtG)
Visual Basic (Windows 95)

W 9118 AD Set ExtG (ByVal cardNo As Integer,
ByVal ExtG As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

ExtG: 1: 8254 counter controlled by TGIN (connector pin 46)
0: 8254 counter controlled by Soft Gate

@ Return Code

ERR NoError
ERR BoardNoInit
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6.21 _9118_AD_Set_ExtM

@ Description
This function is used to specify the hardware trigger source.

@ Syntax
C/C++ (DOS)

int 9118 AD Set ExtM (int ExtM)
C/C++ (Windows 95)

int W 9118 AD Set ExtM(Ul6 cardNo,int ExtM)
Visual Basic (Windows 95)

W 9118 AD Set ExtM (ByVal cardNo As Integer,
ByVal ExtM As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

ExtM: 1: External Hardware Trigger (connector pin 44).

0: Internal Hardware Trigger.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.22 9118_AD_Set_TmrTr

@ Description
This function is used to specify the internal trigger source.

@ Syntax
CI/C++ (DOS)

int 9118 AD Set TmrTr (int TmrTr)
C/C++ (Windows 95)

int W 9118 AD Set TmrTr (Ul6 cardNo, int TmrTr)
Visual Basic (Windows 95)

W 9118 AD Set TmrTr (ByVal cardNo As Integer,
ByVal TmrTr As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

TmrTr:1: 8254 Timer (Counter) is internal trigger source.

0: Software Trigger is internal trigger source.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.23 _9118_AD_Set_Int

@ Description

This function is used to specify the status of interrupt operation. To
enable hardware interrupt, "Int" should be set as 1; otherwise the
interrupt operation can not be performed.

@ Syntax
C/C++ (DOS)

int 9118 AD Set Int (int Int)
C/C++ (Windows 95)

int W 9118 AD Set Int(Ul6 cardNo, int Int)
Visual Basic (Windows 95)

W 9118 AD Set Int (ByVal cardNo As Integer, ByVal
Int As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

Int: 1: Enable Hardware interrupt.

0: Disable Hardware interrupt.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.24 _9118_AD_Set Dma

@ Description

This function is used to specify the status of DMA transfer mode.
To enable DMA Transfer opreration, "Dma" should be set as 1;
otherwise the DMA operation will not be performed.

@ Syntax
CI/C++ (DOS)

int 9118 AD Set Dma (int Dma)
C/C++ (Windows 95)

int W 9118 AD Set Dma(Ul6 cardNo, int Dma)
Visual Basic (Windows 95)

W 9118 AD Set Dma (ByVal cardNo As Integer, ByVal
Dma As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

Dma: 1: Enable A/D Data DMA Transfer Mode.
0: Disable A/D Data DMA Transfer Mode.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.25 9118_AD_Set_CtrIReg

@ Description

This function is used to set the Analog output mode by writing 8
bits data into A/D control register. This function can be used to
reset A/D Control Register to default value by setting "CtrlVal" as
0, i.e. the A/D mode is set as bi-polar, single-ended and software
trigger). The definition of each bit of "CtrlVal" is as follows:

Bit| 7 6 5 4 3 2 1 0
UniP | Diff | SoftG | ExtG | ExtM | TmrTr | Int | Dma

@ Syntax
C/C++ (DOS)
int 9118 AD Set CtrlReg(int Ctrlval)
C/C++ (Windows 95)

int W 9118 AD Set CtrlReg(Ul6 cardNo, int
Ctrlval)
Visual Basic (Windows 95)

W 9118 AD Set CtrlReg (ByVal cardNo As Integer,
ByVal CtrlvVal As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

Ctrlval: the value written to A/D control register

@ Return Code

ERR NoError
ERR BoardNoInit
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6.26 _9118_AD_Set PDTrg

@ Description

This function is used to set the active type of digital trigger.

@ Syntax
CI/C++ (DOS)

int 9118 AD Set PDTrg(int PDTrg)
C/C++ (Windows 95)

int W 9118 AD Set PDTrg(Ul6 cardNo,int PDTrg)
Visual Basic (Windows 95)

W 9118 AD Set PDTrg (ByVal cardNo As Integer,
ByVal PDTrg As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

PDTrg: 0: Negative Trigger.
1: Positive Trigger.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.27 _9118_AD_Set PETrg

@ Description

This function is used to set the active type of external trigger.

@ Syntax
C/C++ (DOS)

int 9118 AD Set PETrg(int PETrg)
C/C++ (Windows 95)

int W 9118 AD Set PETrg(Ul6 cardNo, int PETrq)
Visual Basic (Windows 95)

W 9118 AD Set PETrg (ByVal cardNo As Integer,
ByVal PETrg As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

PETrg: 0: Negative Trigger.
1: Positive Trigger.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.28 9118 _AD_Set BSSH

@ Description

This function is used to enable and disable A/D Burst Mode with
Sample and Hold.

@ Syntax
CI/C++ (DOS)

int 9118 AD Set BSSH (int BSSH)
C/C++ (Windows 95)

int W 9118 AD Set BSSH(Ul6 cardNo, int BSSH)
Visual Basic (Windows 95)

W 9118 AD Set BSSH (ByVal cardNo As Integer,
ByVal BSSH As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

BSSH: 0: without Sample and Hold.
1: with Sample and Hold.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.29 9118 _AD_Set BM

@ Description
This function is used to enable and disable A/D Burst Mode.

@ Syntax
C/C++ (DOS)

int 9118 AD Set BM (int BM)
C/C++ (Win95)

int W 9118 AD Set BM(Ul6 cardNo, int BM)
Visual Basic (Windows 95)

W 9118 AD Set BM (ByVal cardNo As Integer, ByVal
BM As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

BM: 0: Normal Mode.
1: Burst Mode.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.30 9118_AD_Set_BS

@ Description
This function is used to start and stop A/D Burst Mode.

@ Syntax
CI/C++ (DOS)

int 9118 AD Set BS (int BS)
C/C++ (Windows 95)

int W 9118 AD Set BS(Ul6 cardNo, int BS)
Visual Basic (Windows 95)

W 9118 AD Set BS (ByVal cardNo As Integer, ByVal
BS As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

BS: 0: stops Burst Mode.

1: starts Burst Mode.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.31 _9118_AD_Set PM

@ Description

This function is used to enable and disable Post Trigger Mode.

@ Syntax
C/C++ (DOS)

int 9118 AD Set PM (int PM)
C/C++ (Windows 95)

int W 9118 AD Set PM(Ul6 cardNo, int PM)
Visual Basic (Windows 95)

W 9118 AD Set PM (ByVal cardNo As Integer, ByVal
PM As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

PM: 0: Disable Post Trigger.
1: Enable Post Trigger.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.32 _9118_AD_Set AM

@ Description
This function is used to enable and disable About Trigger Mode.

@ Syntax
CI/C++ (DOS)

int 9118 AD Set AM (int AM)
C/C++ (Windows 95)

int W 9118 AD Set AM(Ul6 cardNo, int AM)
Visual Basic (Windows 95)

W 9118 AD Set AM (ByVal cardNo As Integer, ByVal
AM As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

AM 0: Disable About Trigger.
1: Enable About Trigger.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.33 _9118_AD_Set_Start

@ Description

This function is used to start or stop Trigger. After the trigger mode
(post-trigger or about trigger) is selected, the program should call
this function to start trigger.

@ Syntax
C/C++ (DOS)

int 9118 AD Set Start (int Start)
C/C++ (Windows 95)

int W 9118 AD Set Start(Ul6 cardNo, int Start)
Visual Basic (Windows 95)

W 9118 AD Set Start (ByVal cardNo As Integer,
ByVal Start As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

Start: 0: Trigger Stop.
1: Trigger Start.
@ Return Code

ERR NoError, ERR BoardNoInit
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6.34 _9118_AD_Set_FuncVal

@ Description

This function is used to set A/D trigger mode by writing data into A/
D Function Register. The definition of each bit is as follows:

Bit| 7 6 5 4 13|2 |1 0
PDTrg | PETrg |[BSSH |BM | BS | PM | AM | Start

@ Syntax
C/C++ (DOS)
int 9118 AD Set FuncReg (int FuncVal)
C/C++ (Windows 95)
int W 9118 AD Set FuncReg(Ul6 cardNo, int
FuncVal)

Visual Basic (Windows 95)

W 9118 AD Set FuncReg (ByVal cardNo As Integer,
ByVal FuncVal As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., CI_CARD12.

FuncVal: the value written to A/D Function Register.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.35 _9118_AD_Aquire

@ Description

This function is used to poll the A/D conversion data. It will trigger
the A/D conversion, and read the A/D data when the data is ready
('data ready' bit becomes low). The value of converted A/D data is
from 0 to 4095 (for 9118HG/L, DG/L) or -32768 to 32767(for
9118HRI/L).

@ Syntax
C/C++ (DOS)

int 9118 AD Aquire ( int far *ad data )
C/C++ (Windows 95)

int W 9118 AD Aquire(Ul6 cardNo, Il6 *ad data )
Visual Basic (Windows 95)

W 9118 AD Aquire (ByVal cardNo As Integer,
ad data As Integer) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

ad_data: A/D converted value for PCI-9118DG/L, HG/L, the low-
est 4 bits represents the converted channel number and the higher
12 bits is the converted A/D data.

Bit 0 ~ Bit 3: the converted channel number
Bit 4 ~ Bit 15: the converted A/D data
For PCI-9118HRIL, all the 16 bits are the converted A/D data.

@ Return Code
ERR NoError
ERR BoardNoInit
ERR AD AquireTimeOut
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6.36 _9118_AD_DMA_Start

@ Description

This function will perform A/D conversion N times with DMA data
transfer by using the pacer trigger (internal timer trigger). It takes
place in the background which will not stop until the N-th conver-
sion has been completed or your program execute
_9118_AD_DMA_Stop() function to stop the process. The function
is performed on single A/D channel when the A/D channel auto-
scan is set as FALSE. If the A/D channel auto-scan is TRUE, the
conversion will be multiple channels by sequence.

After executing this function, it is necessary to check the status of
the operation by using the function 9118 AD DMA_Status().
The value of converted A/D data is from 0 to 4095 (9118DG/L, HG/
L) or from -32768 to 32767 (9118HRIL).

@ Syntax
C/C++ (DOS)

int 9118 AD DMA Start (int clk src, unsigned int
count , unsigned long *ad buffer , int cl ,
int c2 )
C/C++ (Windows 95)

int W 9118 AD DMA Start(Ul6 cardNo, int clk src,
unsigned int count , HANDLE memID, int cl,
int c2 )
Visual Basic (Windows 95)

W 9118 AD DMA Start (ByVal cardNo As Integer,
ByVal clk src As Long, ByVal count As Long,
ByVal handle As Long, ByVal cl As Long,
ByVal c¢2 As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.
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clk_src: the clock source for the timer trigger of AD conversion.
The valid clock sources are: A 9118 AD_IntSrc,
A_9118_AD_ExtSrc

count: the number of A/D conversion in samples.

ad_buffer (DOS): the start address of the memory buffer to
store the A/D data, the buffer size must large than the numbers of
A/D conversion. This memory should be double-word alignment.

ad_buffer is a 32-bit data buffer, but the A/D data is 16-bit for-
mat. For PCI-9118/L, the data format of ad_buffer is as follows:

| DATA1 | DATAO | DATA3 | DATAZ | ............ | DATAN | DATAN-1
Every 16-bit data:
D11 D10 D9 ..ccoovrvernneeee D1D0 C3 C2 C1 CO

Where D11, D10, ., DO: A/D converted data

C3, C2, C1, CO: converted channel no (for 9118DG/L,
HGI/L)

D15, D14, , DO: A/D converted data (for 9118HRI/L)

Please refer to the sample program, ad_demo3.c, included in
the software library CD we provide to get the idea how to get
each data sampled (16-bit).

memID (Win-95): the memory ID of the allocated system Al mem-
ory. In Windows 95 environment, before calling
W_9118_AD_DMA_Start, W_9118_Alloc_Al_Mem must be called
to allocate a contiguous Al memory. W_9118 Alloc_Al_Mem will
return a memory ID for identify the allocated Al memory, as well as
the linear address of the Al memory for user to access the data.
The format of the A/D data is the same as DOS buffer (ad_buff
argument).

Note:  After the DMA operation stops, the data stored in ad_buffer
or stored in the memory space allocated by memID are the
last count transferred data, where count is the value of argu-
ment count. Thus, for post trigger mode and about trigger
mode, the value of count should be larger than the value of
post_trig _cntsetin W_9118 AD_ Trig to get the all the data
transferred during Timer#0 counts down.

c1: the 16-bit timer frequency divider of timer channel #1
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c2: the 16-bit timer frequency divider of timer channel #2
Note: the A/D sampling rate is equal to 4MHz / (c1 * c2).

@ Return Code
ERR NoError
ERR BoardNoInit
ERR InvalidADChannel
ERR InvalidTimerValue
ERR _AD InvalidGain
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6.37 _9118_AD_DMA_Status

@ Description

Since the 9118 AD_DMA Start() function executes in back-
ground, you can issue this function to check its operation status.

@ Syntax
C/C++ (DOS)

int 9118 AD DMA Status ( int *status , int
*count )

C/C++ (Windows 95)

int W 9118 AD DMA Status(Ul6 cardNo, int *status
, 1int *count )

Visual Basic (Windows 95)

W 9118 AD DMA Status (ByVal cardNo As Integer,
status As Long, count As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

status: status of the DMA data transfer
0: AD_DMA _STOP : DMA is completed.
1: AD_DMA_RUN : DMA is not completed.
count: the number of A/D data which has been transferred.

@ Return Code
ERR NoError
ERR_AD DMANotSet
ERR BoardNoInit
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6.38 _9118_AD_DMA_Stop

@ Description

This function is used to stop the DMA data transferring. After exe-
cuting this function, the internal A/D trigger is disable and the A/D
timer (timer #1 and #2) is stopped. The function returns the num-
ber of the data which has been transferred, no matter if the A/D
DMA data transfer is stopped by this function or by the DMA termi-
nal count ISR.

@ Syntax
C/C++ (DOS)
int 9118 AD DMA Stop( int *count, int
*start idx)
C/C++ (Windows 95)
int W 9118 AD DMA Stop(Ul6 cardNo, int *count,
int *start idx )
Visual Basic (Windows 95)

W 9118 AD DMA Stop (ByVal cardNo As Integer,
count As Long, start idx As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

count: the number of A/D converted data which has been trans-
ferred.

start_idx: The index where the data start from in user"s buffer,
i.e the sequence of read data is:

buff[start_idx], buff[start_idx+1], ..., buff[0], buff[1], ...,
buff[start_idx-1].

@ Return Code
ERR NoError
ERR BoardNoInit
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6.39 _9118_ContDmaStart

@ Description

This function performs continuous A/D conversion with double-
buffered DMA data transfer and the pacer trigger (internal timer
trigger). It takes place in the background which will not stop until
your program execute 9118 ContDmaStop() function to stop the
process.

After executing this function, it is necessary to check the status of
circular buffer by using the function _9118 CheckHalfReady() and
using _9118_DblBufferTransfer() to copy the A/D converted data
to transfer buffer.

In current version of software, double-buffered DMA data transfer
does not support trigger acquisition mode (pre-trigger, post-trigger,
or about-trigger).

There is a group function for continuous A/D conversion using
double-buffered DMA transfer as following:

9118 ContDmaStart();
9118 CheckHalfReady () ;
9118 DblBufferTransfer();
9118 GetOverrunStatus();
~ 9118 ContDmaStop () ;

The value of converted A/D data is from 0 to 4095 (9118DGI/L, HG/
L) or from 0 to 65535 (9118HRI/L).

@ Syntax
C/C++ (DOS)

9118 ContDmaStart (int clk src, unsigned int
count , unsigned long *doubleBuf, int cl ,
int c2 )

C/C++ (Windows 95)

W 9118 ContDmaStart (Ul6 cardNo, int clk src,
unsigned int count, HANDLE memID, int cl,
int c2 )

Visual Basic (Windows 95)

W 9118 ContDmaStart (ByVal cardNo As Integer,
ByVal clk src, ByVal count As Long, ByVal
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handle As Long, ByVal cl As Long, ByVal c2
As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2..., PCI_CARD12.

clk_src: the clock source for the timer trigger of AD conversion.
The valid clock sources are: A _9118_AD_IntSrc,
A_9118_AD_ExtSrc

count: the size of circular buffer in samples

db_buffer (DOS): the start address of the memory of the circular
buffer to store the A/D data, the buffer size must large than count.

This memory should be double-word alignment, the ad_buff for-
mat is as following:

ad_buffer is a 32-bit data buffer, but the A/D data is 16-bit format.
For PCI-9118/L, the data format of ad_buffer is as follows:

| DATA1 [ DATAO | DATA3 | DATAZ | ....ccccc.c | DATAN | DATAN-1
Every 16-bit data:

D11 D10D9 D1D0 C3 C2 C1 CO

Where D11, D10, ...DO : A/D converted data

C3, C2, C1, CO : converted channel no (for 9118DGI/L, HG/L)
D15, D14,...D0: A/D converted data (for 9118HR/L)

Please refer to the sample program, ad_demo3.c, included in
the software library CD we provide to get the idea how to get
each data sampled (16-bit).

memID (Win-95): the memory ID of the allocated system Al mem-
ory. In  Windows 95  environment, before  calling
W_9118 ContDMAStart, W_9118 Alloc_Al_Mem must be called
to allocate a contiguous Al memory. W_9118 Alloc_Al_Mem will
return a memory ID for identify the allocated Al memory, as well as
the linear address of the Al memory for user to access the data.
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The format of the A/D data is the same as DOS buffer (ad_buff
argument).

c1: the 16-bit timer frequency divider of timer channel #1
c2: the 16-bit timer frequency divider of timer channel #2
Note:  The A/D sampling rate is equal to 4MHz / (c1 * c2).

@ Return Code
ERR NoError
ERR BoardNoInit,
ERR InvalidADChannel,
ERR AD InvalidGain,
ERR InvalidTimerValue
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6.40 9118_CheckHalfReady

@ Description

When you use 9118 ContDmaStart() to convert A/D data then
you must use 9118 CheckHalfReady() to check whether data
half full or not in circular buffer, and then can use
_ 9118 DblBufferTransfer() to copy data to transfer buffer.

@ Syntax
CI/C++ (DOS)

int 9118 CheckHalfReady (int *halfReady, int
*stop flag)
C/C++ (Windows 95)

int W 9118 CheckHalfReady(Ul6 cardNo, int
*halfReady, int *stop flag)
Visual Basic (Windows 95)

W 9118 CheckHalfReady (ByVal cardNo As Integer,
halfReady As Long, stop flag As Long) As
Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

halfReady: 1 (TRUE) or 0 (FALSE).

stop_flag: Whether the AD conversion is stopped.
0: not stopped.
1: stopped.

@ Return Code
ERR NoError
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6.41 _9118_DblBufferTransfer

@ Description

Using this function to copy the converted A/D data from circular to
transfer buffer. The value of converted A/D data is from 0 to 4095
(9118DGIL, HG/L) or from 0 to 65535 (9118HRI/L).

@ Syntax
C/C++ (DOS)

int 9118 DblBufferTransfer (unsigned short
*userBuffer)

C/C++ (Windows 95)

int W 9118 DblBufferTransfer (Ul6 cardNo, unsigned
short *userBuffer)

Visual Basic (Windows 95)

W 9118 DblBufferTransfer (ByVal cardNo As
Integer, userBuffer As Integer) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

userBuffer: user transfer buffer for A/D converted data, every
time _9118_ DblBufferTransfer() copies half size of circular buffer
to userBuffer. The size of circular in samples is specified in
_9118_ContDmaStart() function call.

@ Return Code

ERR NoError
ERR BoardNoInit
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6.42 9118_GetOverrunStatus

@ Description

When you use 9118 ContDmasStart() to convert A/D data and if
you do not use _9118_DblBufferTransfer() to copy converted data
then the circular buffer overrun will occur. You can use this func-
tion to check overrun count.

@ Syntax
C/C++ (DOS)
int 9118 GetOverrunStatus (int *overrunCount)
C/C++ (Windows 95)
int W 9118 GetOverrunStatus(Ul6 cardNo, int
*overrunCount)

Visual Basic (Windows 95)

W 9118 GetOverrunStatus (ByVal cardNo As Integer,
overrunCount As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

overrunCount: number of overrun counts.

@ Return Code

ERR NoError
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6.43 9118 _ContDmaStop

@ Description

This function is used to stop the continuous double-buffered DMA
data transfer.

@ Syntax
C/C++ (DOS)
int 9118 ContDmaStop (unsigned int *count)
C/C++ (DOS)
Int W 9118 ContDmaStop(Ul6 cardNo, unsigned int
*count)

Visual Basic (Windows 95)

W 9118 ContDmaStop (ByVal cardNo As Integer,
count As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

count: the next position after the position the last A/D data is
stored in the circular buffer.

@ Return Code
ERR NoError
ERR BoardNoInit
ERR AD DMANotSet
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6.44 _9118_AD_INT Start

@ Description

This function performs A/D conversion N times with interrupt data
transfer by using pacer trigger. It takes place in the background
which will not stop until the N-th conversion has been completed
or your program execute 9118 AD INT_Stop() function to stop
the process. After executing this function, it is necessary to check
the status of the operation by using the function
9118 _AD_INT_Status(). The value of A/D converted data is from
0 to 4095 (9118DG/L, HG/L) or from 0 to 65535 (9118HRI/L).

@ Syntax
C/C++ (DOS)
int 9118 AD INT Start( int count , unsigned long
*ad buffer, int cl, int c2 )
C/C++ (Windows 95)
int W 9118 AD INT Start(Ul6 cardNo, int count ,

HANDLE memID, int cl, int c2 )
Visual Basic (Windows 95)

W 9118 AD INT Start (ByVal cardNo As Integer,
ByVal count As Long, ByVal handle As Long,
ByVal cl As Long, ByVal c2 As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

count: the number of A/D conversion in samples

ad_buffer (DOS): the start address of the memory buffer to
store the A/D data, the buffer size must large than the number of
A/D conversion

This memory should be double-word alignment,
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The ad_buff format is as following: (Note: the ad_buffer format is
not the same as that in 6.2.36. Please refer to sample program
ad_demo 2.c)

DATA 1 | DATA 2 | DATA 3| ............ DATAN
16-bit | 16-bit | 16-bit 16-bit
Every 16-bit data:
D11 D10 D9 ....cccveene. D1D0 C3 C2 C1 CO

where D11, D10, ..., DO: A/D converted data

C3, C2, C1, CO: converted channel no (9118DGIL,
HGIL)

D15, D14,..., DO: A/D converted data (9118HRI/L).

memID (Win-95): the memory ID of the allocated system Al mem-
ory. In Windows 95 environment, before calling
W_9118_AD_INT_Start, W_9118_Alloc_Al_Mem must be called
to allocate a contiguous Al memory. W_9118 Alloc_Al_Mem will
return a memory ID for identify the allocated Al memory, as well as
the linear address of the Al memory for user to access the data.
The format of the A/D data is the same as DOS buffer (ad_buff
argument).

c1: the 16-bit timer frequency divider of timer channel #1
c2: the 16-bit timer frequency divider of timer channel #2
Note: the A/D sampling rate is equal to 4MHz / (c1 * c2).
@ Return Code

ERR NoError

ERR BoardNoInit
ERR InvalidTimerValue
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6.45 9118 _AD_INT_Status

@ Description

Since the _9118 AD_INT_Start() function executes in back-
ground, you can issue the function (9118 AD_INT_Status() to
check the status of interrupt operation.

@ Syntax
CI/C++ (DOS)

int 9118 AD INT Status( int *status, int *count
)
C/C++ (Windows 95)

int W 9118 AD INT Status(Ul6 cardNo, int *status,
int *count)

Visual Basic (Windows 95)

W 9118 AD INT Status (ByVal cardNo As Integer,
status As Long, count As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

status: status of the interrupt data transfer
0: AD_INT_INIT :initializes transfer
1: AD_INT_RUN :transfer is not completed
2: AD_INT_STOP :transfer is completed

count: current conversion count number.

@ Return Code

ERR _NoError
ERR BoardNoInit
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6.46 _9118_AD_INT_Stop

@ Description

This function is used to stop the interrupt data transfer function.
After executing this function, the internal A/D trigger is disable and
the A/D timer is stopped. The function returns the number of the
data which has been transferred.

@ Syntax
C/C++ (DOS)

int 9118 AD INT Stop( int *count )
C/C++ (Windows 95)

int W 9118 AD INT Stop(Ul6 cardNo, int *count )
Visual Basic (Windows 95)

W 9118 AD INT Stop (ByVal cardNo As Integer,
count As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

count: the number of A/D data which has been transferred.

@ Return Code
ERR NoError
ERR BoardNoInit
ERR_AD INTNotSet
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6.47 _9118_TIMER_Start

@ Description

The Timer #0 on the PCI-9118/L can be freely programmed by the
users. This function is used to program the Timer #0. This timer
can be used as frequency generator if internal clock is used. It
also can be used as event counter if external clock is used.

@ Syntax
CI/C++ (DOS)

int 9118 TIMER Start( int timer mode, unsigned
int c0 )
C/C++ (Windows 95)

int W 9118 TIMER Start (Ul6 cardNo, int
timer mode, Ul6 cO )

Visual Basic (Windows 95)

W 9118 TIMER Start (ByVal cardNo As Integer,
ByVal timer mode As Long, ByVal c0 As Long)
As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

timer_ mode: the 8254 timer mode, the possible values are:

TIMER MODEO, TIMER MODE1,
TIMER MODEZ2, TIMER MODES3,
TIMER MODE4, TIMER MODES.

c0: the counter value of timer

@ Return Code
ERR NoError
ERR BoardNoInit
ERR InvalidTimerMode

Note: If TIMER_MODEA4 is used, CO is one smaller than the
counter number you specify. That is, if the counter number
you specify is 100, the CO is set as 99.
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6.48 9118_TIMER_Read

@ Description
This function is used to read the counter value of the Timer #0.

@ Syntax
C/C++ (DOS)

int 9118 TIMER Read( unsigned int *counter value

)
C/C++ (Windows 95)

int W 9118 TIMER Read(Ul6 cardNo, unsigned int
*counter value)

Visual Basic (Windows 95)

W 9118 TIMER Read (ByVal cardNo As Integer,
counter value As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

counter_value: the counter value of the Timer #0

@ Return Code

ERR NoError
ERR BoardNoInit
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6.49 9118_TIMER_Stop

@ Description

This function is used to stop the timer operation. The timer is set to
the 'One-shot' mode with counter value ' 0'. That is, the clock out-
put signal will be set to high after executing this function.

@ Syntax
C/C++ (DOS)
int 9118 TIMER Stop( unsigned int *counter value

)
C/C++ (Windows 95)

int W 9118 TIMER Stop(Ul6 cardNo, unsigned int
*counter value )

Visual Basic (Windows 95)

W 9118 TIMER Stop (ByVal cardNo As Integer,
counter value As Long) As Long

@ Argument

cardNo (Win-95): the card number of PCI-9118/L to be initialized,
totally 4 cards can be initialized, the valid card numbers are
PCI_CARD1, PCI_CARD2,..., PCI_CARD12.

counter_value: the current counter value of the Timer #0.

@ Return Code

ERR Board NoInit
ERR NoError
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6.50 W_9118_Set_Trig

@ Description

This function is used to set up a trigger. The function specifies the
trigger mode and post trigger count. Please refer to section 5.1.4
for the detailed description of trigger setting. This function is only
supported by Windows 95 version.

@ Syntax
C/C++ (Windows 95)

Int W 9118 Set Trig(Ul6 cardNo, int trig mode,
Ul6 post trig cnt)
Visual Basic (Windows 95)

W 9118 Set Trig (ByVal cardNo As Integer, ByVal
trig mode As Integer, ByVal post trig cnt As
Long) As Long

@ Argument

cardNo: the card number of PCI-9118/L to be initialized, the valid
card numbers are PCI_CARD1, PCI_CARD?2,..., PCI_CARD12.

trig_mode: selected trigger mode. The valid values are the fol-
lowing:

SOFT_TRIG: Software trigger

POST_TRIG: Post trigger

PRE_TRIG: Pre-trigger

ABOUT_TRIG: About trigger

post_trig_cnt: The post trigger count. it will count down the
Timer#0 after the trigger condition was met (About trigger) or at
the moment DMA operation starts(Post-trigger). When the count
reaches 0, the counter stops. The counter is used to control the
post trigger sampling count of about trigger and control the sam-
pling count of post trigger mode. For Pre-trigger mode, this argu-
ment has to be set as 1.

Note: For post trigger mode and about trigger mode, the value of
post_trig_cnt should be smaller than the value of count set in
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9118_AD_DMA_Start to get the all the data transferred dur-
ing Timer#0 counts down. Please refer to section 6.2.36 for
the detailed description.

@ Return Code
PCICardNumErr
PCICardNotInit
InvalidClkDiv
NoError
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6.51 W_9118_Alloc_Al_Mem

@ Description

Contact Windows 95 system to allocate a block of contiguous
memory for continuous Al transfer. This function is only available
in Windows 95 version.

@ Syntax
C/C++ (Windows 95)
int W 9118 Alloc AI Mem (U32 buf size, HANDLE

*memID, U32 *linearAddr, U32 * phyAddr)
Visual Basic (Windows 95)

W 9118 Alloc AI Mem (ByVal buf size As Long,
memID As Long, linearAddr As Long, phyAddr
As Long) As Long

@ Argument

buf_size: Bytes to allocate. Please be careful, the unit of this
argument is BYTE, not SAMPLE.

memID: If the memory allocation is successful, driver returns the
ID of that memory in this argument. Use this memory ID in
W_9118_AD_DMA_Start, W_9118_AD_INT_Start and
W_9118 ContDmaStart function calls.

linearAddr: The linear address of the allocated Al memory. You
can use this linear address as a pointer in C/C++ to access the Al
data.

phyAddr: The physical address of the allocated Al memory.

@ Return Code

NoError
AllocDMAMemFailed
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6.52 W_9118_Free_Al_Mem

@ Description

De-allocate a system Al memory under Windows 95 environment.
This function is only available in Windows 95 version.

@ Syntax
C/C++ (Windows 95)

int W 9118 Free AI Mem (HANDLE memID)
Visual Basic (Windows 95)

W 9118 Free AI Mem (ByVal memID As Long) As Long

@ Argument

memID: The memory ID of the system Al memory to deallocate.

@ Return Code

NoError
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6.53 W _9118_Get_Sample

@ Description

For the language without pointer support such as Visual Basic,
programmer can use this function to access the index-th data in Al
buffer.

@ Syntax
C/C++ (Windows 95)

int W 9118 Get Sample (U32 linearAddr, U32 index,
I16 *ai data)
Visual Basic (Windows 95)

W 9118 Get Sample (ByVal linearAddr As Long,
ByVal idx As Long, ai data As Integer) As
Long

@ Argument
linearAddr: The linear address of the allocated Al memory.

index: The index of the sample. The first sample is with index 0.
ai_data: Returns the sample retrieved.

@ Return Code

NoError
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7 Calibration

In data acquisition process, how to calibrate your measurement
devices to maintain its accuracy is very important. Users can cali-
brate the analog input and analog output channels under the
users' operating environment for optimizing the accuracy. This
chapter will guide you to calibrate your PCI-9118/L to an accuracy
condition.

7.1 What do you need

Before calibrating your PCI-9118/L card, you should prepare some
equipment’s for the calibration:

» Calibration program: Once the program is executed, it will
guide you to do the calibration. This program is included in
the delivered package

» A 5 1/2 digit multimeter (6 1/2 is recommended)

» A voltage calibrator or a very stable and noise free DC volt-
age generator

7.2 VR Assignment

There are five variable resistors (VR) on the PCI-9118/L board to
allow you making accurate adjustment on A/D channels. The func-
tion of each VR is specified as Table 7.1.

VR5 A/D full scale adjustment
VR6 | A/D bipolar offset adjustment
VR7 | A/D unipolar offset adjustment

Table 7-1: VRs Functions
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7.3 A/D Adjustment

Bipolar Calibration

1. Set the analog input range as: £5V, i.e. the gain = 1 and
input mode = Bipolar.

2. Connect A/D channel 0 (pin 26 of CN1) to ground (pin 34
of CN1), and Applied a +5V to A/D channel 1 (pin 27 of
CN1).

3. Trim VR6 to obtain the reading of A/D channel 0 flicks
between 2048~2049 (9118DG/L, HG/L) or 0 to 1
(9118HR/L), and Trim VR5 to obtain reading of A/D
channel 1 flicks between 4094~4095 (9118DG/L, HG/L)
or 32766~32767 (9118HRI/L).

Unipolar Calibration

1. Set the analog input range as: 0 ~ 10 V, i.e. the gain = 1
and input mode = Unipolar.

2. Applied a +5 V input signal to A/D channel 0, and trim
the VRY to obtain reading flicking between 2047~2048
(9118DG/L, HG/L) or 0~1 (9118HRI/L).
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8 Software Utility

This software CD provides a utility program, 9118util.exe which
provides three functions, System Configuration, Calibration, and
Functional Testing. This utility is designed as menu-driven based
windowing style. Not only the text messages are shown for operat-
ing guidance, but also has the graphic to indicate you how to set
right hardware configuration. This utility is described in the follow-
ing sections.

8.1 Running 9118util.exe

After finishing the DOS installation, you can execute the utility by
typing as follows (assume your utility is located in
\ADLINK\DOS\9118\Util directory):

C> cd \ADLINK\DOS\9118\Util
C> 9118UTIL

the following diagram will be displayed on you screen. The mes-
sage at the bottom of each window guides you how to select item,
go to next step and change the default settings.

Note: all the D/A functions mentioned in this utility is useless.

eakakt PCILST15 Hility e, 1 0 Hasass

Copyright @ 1995-1997, ADLIMK Technology Inc. Al rights reserved.

=F1=: Configuration.
=F2=: Calibration.
=F3=: Function testing.

=Ezc= Guit.

=== Select function key F1 ~ F3, or press =Ezce= to guit. ===
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8.2 System Configuration

This function guides you to configure the PCI-9118/L card, and set
the right hardware configuration. The configuration window shows
the setting items that you have to set before using the PCI-9118/L
card.

The following diagram will be displayed on the screen as you
choose the Configuration function from main menu.

sasxst Calibration of PCI31 15 #* 5%

=1= Card Type 91180

=2= ADC Trigger Saurce Irternal

=3= Timer Clock Source Internal

=d= AD Input Channel Config  Single-Ended
=5= AD Polarity setting Bipalar

=6= AD Input Range Gain=1 Bipolar(-2%~3v

=== =l pDovwn:=: Select tem, =PgUp/PgDne=: Change Setting ===
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8.3 Calibration

This function guides you to calibrate the PCI-9118/L. The calibra-
tion program serves as a useful test of the PCI-9118/L's A/D and
DIO functions and can aid in troubleshooting if problems arise.

Note: For an environment with frequently large changes of temper-
ature and vibration, a 3 months re-calibration interval is rec-
ommended. For laboratory conditions, 6 months to 1 year is
acceptable.

When you choose the calibration function from the main menu list,

a calibration items menu is displayed on the screen. After you

select one of the calibration items from the calibration items menu,

a calibration window shows. The upper window shows the detailed

procedures which have to be followed when you proceed the cali-

bration. The instructions will guide you to calibrate each item step

by step. The bottom window shows the layout of PCI-9118/L. In

addition, the proper Variable Resister (VR) will blink to indicate the

related VR which needs to be adjusted for the current calibration
step.

#axrt PC1-9118 Calibration =+

=1= DvA channel 1 voltage full range adjusting
=2= DJA& channel 2 voltage full range adjusting
=3= A0 (Bipalar Gain =1, -5% ~ SV adjusting
=4= A0 (Unipalar Gain =1, -2% ~ 2% adjusting

=Ezc= Quit

Zelect 1 to 4 or =Esc= 1o quit calibration.
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If you select 3, the following figure displays on the screen:

A-D (Bipolar, Gain = 1, -5U"5V) adjusting

Step 1: Connect CH1.AIB (PIN 26) to CH1.GHD (PIN 34)
Input 5V to CH1.AI1 (PIN 27)

Step 2! Trim VRG until the value of AIB is jumping from 2848 to 2849
Trim URS until the value of AIl1 is jumping from 4094 to 4895

1 2 3 4 5 & 7
HB =2855
IgIpipiy § B H zoes
ALBCZ6)
ALI1(27)
C
N A.GND(34)
1

<ENTER> Completed AD Bipolr calibration.

<F10> Completed AD Bipolr calibration, otherwise repeat Step 1
to 4.
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This function is used to test the functions of PCI-9118/L, it includes
Digital I/O testing, A/D polling testing, A/D Interrupt Testing, A/D
with DMA testing, A/D with DMA & Burst Mode testing, A/D with
DMA & BSSH testing, and A/D with DMA & post-trigger testing.

When you choose one of the testing function from the functions
menu, a diagram is displayed on the screen. The figures below are
the function testing menu window and A/D with Polling Testing

window.

st PCLG1 18 Function Testing »

==

=d=

=3=;

==

=5=:

=G=:

7=

=8=:

DD Test

Ca Test

A0 etk Polling Test

A0 weith Interrupt Test

A0 wvith DhA, Test

A0 with D& & Burst Mode
A0 wvith D&, & BSSH

A0 with Dhld, & posttrigger

=E=c= Quit

Select 1 to 8 or =Esc= to quit function testing

Figure 8-1: Function Testing Menu Window
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sumsen ACL-D1180G-HG Mcility Rev. 1.0 #sasss
Copyright (o) 1995-1997, ADLink Technology Inc. ALl rights reserved.

<1 Connected input source to CHI.RAIG, CH1.R.GBMD and CHI.AIL, CHI.R.GHD
== Software Poll A<D Channel @, 1 ==

Channel 1 = 1916 = -B: 858 UIE.

=== Press =ESC=to stop ===

Figure 8-2: A/D with Polling Test window

A calibration utility is supported in the software CD which is
included in the product package. The detailed calibration proce-
dures and description can be found in the utility. Users only need
to run the software calibration utility and follow the procedures.
You will get the accurate measure data.

In normal condition, the PCI-9118/L already calibrated by factor
before it is shipped out. So, users do not need to calibrate your
PCI-9118/L when you get it.
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Warranty Policy

Thank you for choosing ADLINK. To understand your rights and
enjoy all the after-sales services we offer, please read the follow-
ing carefully.

1. Before using ADLINK'’s products please read the user man-
ual and follow the instructions exactly. When sending in
damaged products for repair, please attach an RMA appli-
cation form which can be downloaded from: http://
rma.adlinktech.com/policy/.

2. All ADLINK products come with a two-year guarantee:

» The warranty period starts from the product’s shipment
date from ADLINK’s factory.

» Peripherals and third-party products not manufactured
by ADLINK will be covered by the original manufactur-
ers' warranty.

» For products containing storage devices (hard drives,
flash cards, etc.), please back up your data before send-
ing them for repair. ADLINK is not responsible for loss of
data.

» Please ensure the use of properly licensed software with
our systems. ADLINK does not condone the use of
pirated software and will not service systems using such
software. ADLINK will not be held legally responsible for
products shipped with unlicensed software installed by
the user.

» For general repairs, please do not include peripheral
accessories. If peripherals need to be included, be cer-
tain to specify which items you sent on the RMA Request
& Confirmation Form. ADLINK is not responsible for
items not listed on the RMA Request & Confirmation
Form.
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3. Our repair service is not covered by ADLINK's two-year
guarantee in the following situations:

» Damage caused by not following instructions in the
user's manual.

» Damage caused by carelessness on the user's part dur-
ing product transportation.

» Damage caused by fire, earthquakes, floods, lightening,
pollution, other acts of God, and/or incorrect usage of
voltage transformers.

» Damage caused by unsuitable storage environments
(i.e. high temperatures, high humidity, or volatile chemi-
cals).

» Damage caused by leakage of battery fluid during or
after change of batteries by customer/user.

» Damage from improper repair by unauthorized techni-
cians.

» Products with altered and/or damaged serial numbers
are not entitled to our service.

» Other categories not protected under our warranty.

4. Customers are responsible for shipping costs to transport
damaged products to our company or sales office.

5. To ensure the speed and quality of product repair, please
download an RMA application form from our company web-
site: http://rma.adlinktech.com/policy. Damaged products
with attached RMA forms receive priority.

If you have any further questions, please email our FAE staff:
service@adlinktech.com.
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