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CHAPTER 1
INTRODUCTION

1.1 GENERAL DESCRIPTION

The Model DAS-16, DAS-16F, and DAS-16G (hereinafter referred to as DAS-16) are multi-
function, high-speed, programmable, A/D (and D/A) I/O expansion boards for the IBM
Personal Computer. They are full length boards that install internally in an expansion slot
of an IBM PC/XT/AT and compatibles to turn the computer into a fast, high-precision data
acquisition and signal analysis instrument. DAS-16 boards are of multilayer construction
with integral ground plane to minimize noise and crosstalk at high frequencies. The DAS-
16G includes an additional register at an I/O address location for setting the gain. Block
diagrams of the three boards are shown in Figures 1-1 and 1-2.
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Figure 1-1. DAS-16 and DAS-16F Functional Block Diagram
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Figure 1-2. DAS-16G Functional Block Diagram

One feature of the DAS-16 is the availability of two channels of multiplying 12-bit D/ A out-
put. The DACs may use a fixed -5V reference available from on-board for a 0 to +5V output
range. Alternatively, an external AC or DC reference may be used to give different output
ranges or programmable attenuator action on an AC signal. D/ A’s are double-buffered to
provide instantaneous single-step updates.

Digital I/O consists of four bits of TTL/DTL-compatible digital output and four bits of digi-
tal input. Apart from being addressed as individual I/O ports, some of the digital inputs do
double duty in some modes as A/D trigger and counter gate control inputs.
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Additional features include:

¢ Switch selectable Channel Input Configuration, High Impedance Ranges, Base I/O
Address, and DMA Level.

*  A/D conversions can be triggered by any of the following: software command, inter-
nal programmable-interval timer, or direct external trigger to the A/D. Once the A/D
conversion has been completed, data transfers are accomplished via program transfer,
interrupt, or DMA.

* A 3-channel programmable interval timer (Intel 8254) provides trigger pulses for the
A/D at any rate from 250 KHz down to 8 pulses/hr. Two channels are operated in
fixed divider configuration from an internal crystal clock. The third channel is uncom-
mitted and provides a gated 16-bit binary counter that can be used for event or pulse
counting, delayed triggering, and in conjunction with the other channels for frequency
and period measurement.

e A-5V (+0.05V) precision reference voltage output is derived from the ADC reference.

Typical applications are providing a DC reference input for the DACs and providing
offsets and bridge excitation to user-supplied input circuits.

1.2 PROGRAMMING OVERVIEW

The DAS-16 can be programmed using any of four options:

Pop-Up Menu

File I/O Commands

Call Modes

Low-level Direct Register I/O

The Pop-Up Menu is a small application program which allows you to directly control the
operation of the DAS-16 without writing a single line of code. It allows you to configure the
DAS-16 to perform an Analog or Digital operation and to store the resultant data in a disk
file. It consists of three "panels" which are manipulated through the use of a Mouse or the
PC’s keyboard. The Pop-Up Menu provides a quick way to test your DAS-16 as well as
being useful for debugging/monitoring your programs written using the File I/O Com-
mand Interface. The Pop-Up Menu is described in detail in Chapter 3.

1-3
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Programmers familiar with using File I/0 (Opening files and transferring data between the
program and files) and desiring some degree of flexibility may prefer the File I/O Com-
mand Interface. Programming can be as simple as writing strings to a file opened for out-
put or reading strings from a file opened for input. The File I/O Commands are
"English-Language"-like, programming language-independent, commands. These
commands perform most of the same tasks as the Mode Calls. In addition, this interface
supports transparent memory allocation of large DMA buffers and allows you to save col-
lected the data to a file in Binary or ASCII format. The File I/O Command Interface is
described in Chapter 4.

The Call Mode Interface is designed to be used from Interpreted BASIC, Compiled BASIC
or QUICKBASIC. The Mode calls are a collection of functions called MODEs which are
accessed from your BASIC program through a common CALL statement. The Call Modes
allow a great deal of flexibility and allow background data acquisition to take place. The
Call Modes are described in Chapter 5, Optionally available is the PCF-16G package. This
provides mode call support for programs written in Pascal, C, and FORTRAN.

The last method, Low-Level Direct Register I/0, should be used only if you have a high-
level of programming expertise and understanding of your PC’s architecture, the PC’s
Peripheral Controllers (the §259 Interrupt Controller, the 8237 DMA Controller, etc.) and the
DAS-16 hardware. This method can be used from most languages. However, because
BASIC has no interrupt or DMA processing functions, background data acquisition tasks
cannot be performed from BASIC programs. Register Maps and other details needed for
Low-Level Programming are provided in Chapters 6 through 8.

1.3 ORDERING INFORMATION

Table 1-1 lists and describes part numbers for the DAS-16 boards and their accessories.

1-4
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Table 1-1. Ordering Information

Part Number Description

DAS-16 Includes the DAS-16, a 16-channel, high speed A /D inter-
face with DMA,, (70,000 samples/sec. max.) as well as soft-
ware {on 5 1/4" disks) and appropriate documentation.

DAS-16F Includes the DAS-16F, a 16-channel, high speed A/D inter-
face with DMA,(100,000 samples/sec. max.) as well as soft-
ware (on 5 1/4" disks) and appropriate documentation.

DAS-16G1 Includes the DAS-16G1, a 16-channel, high speed A/D
interface with software selectable input gains (1, 10, 100,
and 500), software (on 5 1/4" disks), and appropriate docu-
mentation.

DAS-16G2 Includes the DAS-16G2, a 16-channel, high speed A/D
interface with software selectable input gains (1, 2, 4, and 8),
software (on 5 1/4" disks), and appropriate documentation.

STA-16 Screw Terminal Adapter Board. Can be used with the
DAS-16.

C-1800 Cable to connect DAS-16 to a STA-16.

PCF-16G Pascal, C, and FORTRAN support for all models. This
package includes a fully commented assembly language
source listing.

STREAMER Menu-driven Data Acquisition package which allows data

to be written to a hard disk at up to 100 Khz.

LABTECH NOTEBOOK Menu-driven data acquisition and analysis from Laboratory
Technologies Corporation.

1-6
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Table 1-1. Ordering Information

Part Number Description
ASYST 1,2,3,4 Programmable data acquisition and analysis .
UNKELSCOPE Menu-driven data acquisition and analysis from Unkel Soft-

ware Inc. (Copyright MIT).

SNAPSHOT STORAGE Menu-driven data acquisition and analysis from H.E.M.

SCOPE Data Corporation.

VIEWDAC Data acquisition, analysis, and graphical display software.

EASYEST LX Menu-driven data acquisition, analysis, and graphical dis-
play software,

TTOOLS Utilities for the Turbo-PASCAL programmer by Quinn-
Curtiss Software.

1.4 HOW TO USE THIS MANUAL

This manual provides you with the information necessary to install and program the
DAS-16. It assumes you are familiar with your personal computer, DOS, and have some
programming experience. In addition to this manual, you may also need:

¢+  The documentation for your computer
*  Alanguage reference manual, if you intend to program custom
applications for the DAS-16

The remainder of this manual is as follows:

Chapter 2, "Installation”, provides hardware installation instructions. It describes the
switches, jumpers, and connectors. It also describes how to install the DAS-16.

Chapter 3, "Introduction to the MDAS16 Driver”, describes the MDAS-16 driver. It includes
directions for installing the driver and describes the Pop-Up Menu.

Chapter 4, "File /O Commands" provides a detailed description of each File I/O Com-
mand. It also describes how to invoke those commands from programs written in each of
the supported languages: BASIC, QuickBASIC, Microsoft C, Turbo C, Microsoft PASCAL,
and Turbo PASCAL.
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Chapter 5, "Programming the DAS-16 via the Call Modes” describes how to use the Call
Modes from programs written in BASIC and QuickBASIC. It also provides a detailed
description of each call mode.

Chapter 6, "Low Level Programming" describes the registers on the DAS-16 and how they
are used to program the DAS-16.

Chapter 7, "Programmable Interval Timer"” provides details of the 8254 Programmable Inter-
val Timer.

Chapter 8, "D/ A Converters" describes the programming and use of the DAS-16's D/A con-
verters.

Chapter 9, "Applications” describes different applications for the DAS-16.
Chapter 10, "Maintenance and Repair” gives calibration and test procedures for the DAS-16.

Chapter 11, "Instructions for Returns" describes how to contact the factory should you
encounter a problem and/or need to return your DAS-16.

The Appendices provides other useful information. Appendix A describes the DAS-16's
specifications. Appendix B lists the File I/O Command error messages. Appendix C lists
the Call Mode error messages. Appendix D describes DMA operation. Appendix E
explains how integers are stored. Appendix F provides detailed information about lineari-
zation.
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CHAPTER 2
INSTALLATION

This chapter provides instructions for the installing the DAS-16 in an IBM PC/XT/AT and
compatible models. The chapter begins with procedures for unpacking and inspection. It
then describes how to make a back-up copy of the Distribution Software. Descriptions of
the switches and jumpers, and procedures for installing the DAS-16 are also given.

2.1 UNPACKING AND INSPECTION

Confirm that each item on the packing list has been shipped. It is a good idea to retain the
outer packing material in the event that the board must be returned to the factory for repair.

1. Then, if you haven’t already done so, unpack the board down to its anti-static
packaging.

2. Hold the board in one hand. Place the other hand firmly on a metal portion of the sys-
tem chassis. This procedure eliminates static electricity build-up, preventing any possi-
ble damage to the board.

3. After allowing a moment for static electricity discharge, carefully unwrap the board
from the anti-static material.

4. Inspect the board for any possible shipping damage. If any sign of damage is detected,
return the board to the factory as described in Chapter 11.

You are now ready to install your DAS-16. Set switches and jumpers as necessary. Consult
section 2.4 for more information. Then, install the board as described in section 2.5.

2.2 MAKING A BACK-UP COPY OF THE DISKETTES

Distribution software is furnished on several 5.25", 360K floppy diskettes. It is also option-
ally available in 3.5" diskette format. Before installing the software, first create a back-up
copy of the provided diskettes. Follow the general procedure outlined below:

1.  Turn on your computer and display.

2. Switch to the directory containing your DISKCOPY.EXE DOS utility.

2-1
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3. Atthe DOS prompt, type:
DISKCOPY {source drive designator}: {copy drive designator}:

4. Thesystem will prompt you through the disk copying process. Insert the source dis-
kette into the specified drive. Then, it will ask you to insert the target disk into the
other drive. This is a blank, formatted disk which is to be your back-up disk. When
the copying process has been completed, the computer will ask Copy another

(¥/N)?. Enter N,

5. When your copy has been completed, put the original disk is a safe place. Label the
back-up copy. Use this disk to install the software.

w  If for any reason the provided software is unusable, contact the factory for a new
copy. See Chapter 11.

2.3 SWITCHES, JUMPERS, AND CONNECTORS

The DAS-16 has several switches and jumpers which must be configured prior to use. This
section describes the switches and jumpers on the board. It also provides a description of
the Analog and Digital I/O connector. Figures 2-1 and 2-2 show the location of each switch,
jumper, and connector for DAS-16.
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Figure 2-1. DAS-16/16F Switch and Jumper Locations
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Figure 2-2. DAS-16G Switch and Jumper Locations

Descriptions of the switches and respective functions are described in the following sec-
tions. Table 2-1 lists the factory default configuration.

Table 2-1. DAS-16 Default Configuration

Switch/Jumper Default
Base Address 300H
DMA Channel 3
A/DMode 16-Channel Single-Ended
A/D Input Range +10V
A/D Coding Straight Binary
Timer Source Clock 1 MHz.
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2.3.1 Switches
DAS-16 must be configured for operation via several on-board switches, as follows:

Wait State

Base Address

Channel/System Configuration
Unipolar/Bipolar Modes

DMA Level Select

Gain (DAS-16/16F only)

® & & & & »

Except for Base Address, none of these functions requires immediate attention. If you need
additional help in setting the switches, there are two utility programs provided on the dis-
tribution diskettes which may help. These are the CONFIG16 and INSTALL programs.
They are described further in section 2.6

Base Address Switch

ADDRESS  ADDRESS UNE VALUES:
LINE DEGIMAL  HEX

A 512 200
- - :g ’;155 100
poe 64

] l l 1 1_——’ ) )
ON Switch settings indicate a value of
T 512 «+ 256 = 788 Decimar
or
200 + 100 = 300 Hex
T z ¥ 4 %

Figure 2-3. Base Address Switch

RE
]
858

The DAS-16 is factory-configured for a Base Address of 300 Hex (768 decimal). If this Base
Address is already occupied, you will need to change the Base Address switch setting. (Fig-
ure 2-3 shows the Base Address Switch.) It is essential that each peripheral device, suchas a
DAS-16, be assigned a unique Base Address within the range of 200 to 3F0 (512 to 1008
Decimal) and that the address is on an 16-byte boundary. Use Table 2-2 as an aid to select-
ing an unoccupied Base Address.
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Table 2-2. IBM PC 1/O Address Map

Hex Range Usage Hex Range Usage
200-20F Game/Control 310-31F Prototype Card
210-21F Expansion Unit (XT) 320-32F Hard Disk (XT)
238-23B Bus Mouse 378-37F Parallel Printer
23C-23F Alt. Bus Mouse 380-38F SDLC
278-27F Parallel Printer 3A0-3AF SDLC
2B0-2BF Alt, EGA 3B0-3BB MDA
2C0-2CF Alt. EGA 3BC-3BF Parallel Printer
2D0-2DF Alt. EGA 3C0-3CF EGA
2E0-2E7 GPIB(AT) 3D0-3DF CGA
2E8-2EF Serial Port 4 3E8-3EF Serial Port 3
2F8-2FF Serial Port 2 3F0-3F7 Floppy Disk
300-30F Prototype Card 3F8-3FF Serial Port 1

Channel Configuration Switch (System Configuration Switch)

This slide switch is used to select whether 8 differential or 16 single-ended analog input
channels are to be used. On the DAS-16/16F, this switch is marked CHAN CONF. On the
DAS-16G, it is marked SYS CONFIG. On either switch, to select eight differential input
channels, move the switch to the right (towards the 8 designator). Likewise, to select 16
single-ended analog input channels, move the switch to the left (towards the 16 designator).

DMA Level Switch

This slide switch selects the DMA level. This two-position slide switch selects the DMA as 1
or 3. Some early PC’s utilize Channel 3 for their hard drives. If this is the case, you can not
choose DMA Channel 3 for your DAS-16. Run the program LEV3.EXE supplied with your
DAS-16 software to determine if you can use DMA Channel 3. More information regarding
DMA is provided in Appendix B.
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A/D Switch

This slide switch controls the input range. When moved to the UNI (unipolar) position,
inputs can be positive only (ranges are from zero to some positive full-scale voltage). When
moved to the BIP (bipolar) position, inputs can range from equal negative to positive full
scale limits.

GAIN Swiich (DAS-16/16F Only)

This switch is a 5-position DIP switch and is found only on the DAS-16/16F boards. The
five positions on the switch are marked A, B, C, D, and USER. These are used to set the
range as shown in the Table 2-3.

Table 2-3. DAS-16{16F Gain Switch Positions

A B C D USER UNIPOLAR BIPOLAR
QOFF | OFF | OFF | OFF OFF N/A + 10V
ON | OFF | OFF | QFF OFF 0-10V +5V
ON | ON | OFF | OFF OFF 0-5V 2.5V
ON | OFF | ON | OFF OFF 0-2V +1V
ON OFF | OFF | ON OFF 0-1v + 0.5V
ON | OFF | OFF | OFF ON User Set User Set

If you need more help in setting the Gain Switch, run the QBCAL.EXE, QBCALF.EXE, or
QBCALG.EXE calibration programs and then select the A/D Converter Calibration option.
Also, the range of gains can be extended by selecting and installing your own input resistor.
For mare information concerning this, refer to section Chapter 9.

2.3.2 Jumpers

The DAS-16/16F has only one jumper block: the TIMER jumper block. The DAS-16G has
two jumper blocks: the TIMER and WAIT STATE jumper blocks.

The TIMER Jumper

This jumper selects a timer input frequency of 10MHz or IMHz. For most applications,
10MHz is more useful and will give a finer time interval resolution at higher conversion
rates.
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The WAIT STATE Jumper

installation

This jumper, when set to ON, will cause the DAS-16G to generate a 450ns wait state on I/O
accesses. This jumper will only need to be set to ON, if you have built your own computer

and know that the 1/0 read and write pulses will be less than 210nS duration.

Generally, this jumper should be in the OFF position. Most computer manufacturers
include internal wait states on all I/O accesses to maintain compatibility with other stan-

dard peripherals.
2.3.3 Connectfors

Analog and Digital I/O occurs through a 37-pin, D-type connector that projects through the
computer case at the rear of the board. The mating connector for DAS-16 is a standard,
37-pin D-type female such as an ITT/Cannon #DC-375 for soldered connections. Insulation
displacement (flat cable) types are readily available (for example, Amp #745242-1). Other
manufacturers make equivalent parts. This connector and its signal conductor functions are

described in Figure 2-4.
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CH1 L INFCHOHIIN
CH2 LO IN“CH10 HI IN
CH3 LO I CH11 HEIN
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CGHT LO NACHISHIIN
VA OREFIN
VA 0 OUT

VREF{-5V}

POWER GND

]
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Figure 2-4. Main 1fO Connector
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= NOTE: Pins 11 thru 18 perform a double function depending on the setting of
the channel configuration switch. In 8-channel differential configuration, these
pins provide the low inputs of Channels 0 - 7 corresponding to the high inputs
of these channels on Pins 30 - 37. In 16 channel single-ended configuration,
they provide additional channel high inputs for Channels 8-15.

2.4 BOARD INSTALLATION

This section provides general instructions for installing the DAS-16 Board. For more
detailed information regarding installation of peripheral boards, consult the documentation
provided with your computer.

WARNING

DO NOT ATTEMPT TO INSERT OR REMOVE ANY ADAPTER BOARD WITH THE
COMPUTER POWER ON! THIS COULD CAUSE DAMAGE TO YOUR COMPUTER!

To install the DAS-16 Board:
1. Turn the power to the PC and to all attached options OFF.

2. Unplug the power cords of all attached options from the electrical outlets. Make a note
of where all the cables and cords are attached to the rear of the system unit and discon-
nect.

3. Remove the cover of the PC. To do this, first remove the five cover mounting screws on
the rear panel of the computer. Then, slide the cover of the computer about 3/4 of the
way forward. Tilt the cover upwards to remove.

4. Choose an available option slot. Loosen and remove the screw at the top of the blank
adapter plate. Then slide the plate up and out to remove.

5. Hold the DAS-16 in one hand. With the gther hand, touch any metallic part of the

PC/AT cabinet. This will safely discharge any static electricity which has built-up in
your body.
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6. Set the switches and jumpers as described in section 2.3.

7. Align the gold edge connector with the edge socket and the back adapter place with the
adapter plate screw. Gently press the board downward into the socket. Re-install the
adapter plate screw.

8. Replace the computer’s cover. Tilt the cover up and slide it onto the system’s base,
making sure the front of the cover is under the rail along the front of the frame. Install
the mounting screws.

9. Plug in all cords and cables. Turn the power to the computer back on.
2.5 SOFTWARE INSTALLATION

The DAS-16 software should be installed on your computer’s hard drive. Installing the soft-
ware in this manner requires the use of the DOS COPY command. To install the software:

1. Turn on your PC and its display. You should see a prompt which indicates you are at
the DOS level.

2.  The following instructions create a special directory for the DAS-16 Disk files and
assume this directory is called DAS16. At the DOS prompt, change to the root direc-
tory {or other directory you want the directory to be branched off from), i.e. type:
ed \

3.  Next, create the DAS-16 directory. Type:
mkdir \DAS16 OR md \DAS16

Change to the DAS-16 directory by typing:

cd \DAaAS1lé

= NOTE: You may also want to create separate directories branched from the
main DAS-16 directory for the Call Mode software and the Pop-Up/File1/O
Command software.
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4.  Place each DAS-16 Disk into the floppy drive {assume this is drive a:) and type:
copy a:*.*

Once you have successfully installed the software you will be ready to run the CON-
FIG16.EXE or INSTALL.EXE programs.

2.6 BEFORE YOU BEGIN PROGRAMMING

If you have changed any of the jumper or DIP switch settings, before you begin program-
ming, you must run one of two utility programs. These programs can also be run if you
have trouble setting the switches or jumpers. The program that you choose is dependent on
the programming interface selected. If you are going to program the DAS-16 via the
Pop-Up and/or the File I/O Command set, be sure run the CONFIG16 program. This pro-
gram generates a file containing all of your DIP switch and jumper configurations which is
read in by the MDAS16 driver. (This is further described in Chapter 3.) Note that the
configuration file created by the CONFIG16 utility is in binary format and therefore not
readable or suitable for editing using standard text editors. All changes to these files must
occur using this utility.

You should run the INSTALL program if you intend to program the DAS-16 via the CALL
Mode Interface or Low-Level Programming techniques. This program generates the
DAS16.ADR file which is read in by some of the BASIC example programs. (See Chapter 5
for more information.)

The remainder of this section describes these two programs. It assumes that you have
already transferred the software to your hard disk.

CONFIG16.EXE

If necessary, switch to the appropriate directory. Then, to run the CONFIG16 program, at
the DOS prompt type:

CONFIGl6é filename
Where:
£i lename specifies the file to which the configuration parameters are to be saved. This can

be any valid DOS filename and may include a DOS Drive and path specification where nec-
essary. For example: CONFIG16 C:\DAS16\DAS16G2.CFG
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If the specified file is a new file, the default Factory Configuration is displayed. Otherwise,
if the file already exists, the contents of the file are shown. Figure 2-5 shows an example of
creating a new configuration file called TEST.CFG.

Figure 2-5. Creating a New Configuration File
The program will then prompt you through each of the settings. Follow the directions to

make any changes. When you have completed making your changes, you should finish
with a screen similar to the one depicted in Figure 2-6. Save your changes as directed.
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Figure 2-6. Modified Configuration File
INSTALL.EXE

Unlike the CONFIG16 program, this program only deals with the Base Address Switch set-
ting. To run the INSTALL program, follow the instructions given below.

1. If necessary, switch to the appropriate directory. Then, to run the INSTALL program,
at the DOS prompt type:

INSTALL and press (Enter).

2. The program will respond with the prompt DESIRED BASE ADDRESS ----> 2.
Type in a Base Address. You may specify a decimal number or a Hex number prec-
eded by &H, such as &H300. The computer will display the corresponding Base
Address switch settings. If the entry is unacceptable, the computer will display an
explanatory statement and a request for another entry.
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CHAPTER 3
INTRODUCTION TO THE MDAS16 DRIVER

This chapter introduces you to the MDAS16 Driver. This driver supports two programming
interfaces: the Pop-Up Menu and the File I/O Command Set. The MDASI16 Driver can be
loaded and unloaded from the DOS command line {or optionally can be loaded from your
AUTOEXEC.BAT file) and is completely independent of the DASG.LIB driver. (This driver
supports the Call Modes and is described in Chapter 5.) The MDAS16 driver fully supports
all models of the DAS-16.

The Pop-Up Menu is a diagnostic tool designed to aid you in the initial set-up and debug of
your DAS-16. The Pop-Up is designed around an intuitive user interface which is controlled
using a mouse or from the keyboard. The Pop-Up Menu allows you, without having to pro-
gram a line of code, to perform such tasks as:

ADC and transfer using Interrupts, DMA, Synchronous, and Block Scan
DAC to one or both D/ A Converters

Digital I/O and Square Wave Qutput

Provisions for saving A /D data to user disk file.

* & & &

The File I/O Commands allow you to customize and extend the capabilities of the Pop-Up
Menu for your DAS-16 application. The File I/O Commands are programming-language
independent and easily used from any language supporting standard file1/O. The File
I/0 Commands are more fully described in Chapter 4.

The remaining sections of this chapter describe how to install the MDAS16 driver and how
to use the Pop-Up Menu.

3.1 THE MDAS16 DRIVER

The MDAS16 driver consists of two pieces of loadable/unloadable TSR (Terminate Stay Res-
ident) software. These are the VI.EXE (or optionally the VITASK.EXE) driver and the
MDAS16.EXE driver.
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The VI.EXE driver (requires 55K of memory) is a control program which provides the
graphics display routines required by the Pop-Up Menu. It also provides other software
routines which are required to support the File I/O Command interface. If you are not
going to use the Pop-Up Menu or you find that the VI.EXE program takes up too much
memory for your application, you can alternatively load the VITASK.EXE driver.
VITASK.EXE requires only 21K of memory.

The MDAS16.EXE file is the software driver which supports the Pop-Up and File I/0 inter-
faces for controlling the DAS-16. This driver takes up approximately 54K. The
MDAS16.EXE driver reads in the contents of the software configuration file which was
created when the CONFIG16 program was run (See Chapter 2). This driver is loaded after
the VI.EXE or VITASK.EXE driver. Note that this driver supports only the Pop-Up Menu
and File I/O Command interfaces. If you are going to program the DAS-16 via the Call
Mode interface or through Low-level programming, you must use another driver as
described in Chapter 5.

The VI and MDAS16 drivers are TSR programs which can be loaded manually from DOS or
can be loaded from your AUTOEXEC BAT file or another batch file. One advantage to load-
ing the drivers from a batch file (such as AUTOEXEC.BAT) is that the software is automati-
cally available orice your computer has been powered-up. This is useful if you are
frequently going to use the DAS-16. However, the drivers do occupy memory and may
limit the size of other programs you use. If this becomes a problem or you are only running
DAS-16 programs once in a while, you will probably want to load the drivers from the DOS
prompt. You can also elect to unload the drivers, while using memory intensive software,
as described in section 3.1.3.

= Note: Normally, the VIand MDASI6 drivers are loaded into DOS Conven-
tional memory area (the 1st 640K bytes). However, if you are using 80386 class
PC with IM memory or more, you may be able to load these TSR programs
into "high memory" (the area between 640KB and IMB). For more informa-
tion regarding this procedure, contact the Technical Support Department as
described in Chapter 11.

The following subsections describe how to load the DAS-16 driver. They assume that the
Pop-Up Menu will be using the default Hot Key and Configuration selections. If, after you
have run the Pop-Up Menu, you discover that these conflict with assignments made by
other programs, the default selections can be changed as described in section 3.5.
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3.1.1 The MI16SETUP Program

When you load the driver via the AUTOEXEC.BAT file, your files will remain loaded until
you shut down the computer or manually unload the drivers from DOS. (See Section 3.1.3.)
Note, however, that if you unload the drivers from DOS and need to re-activate them, you
will have to re-load the drivers from the DOS command line as described in section 3.1.2. If
they are loaded via the AUTOEXEC.BAT file, they will automatically be re-loaded each time
the computer is powered-up.

If you elect to load the DAS-16 driver from the AUTOEXEC.BAT file, you will need to run
the M16SETUP program. This program will edit the contents of your current AUTOEX-
EC.BAT file for you. To use the M16SETUP program, change to the directory where you
loaded the DAS-16 software and type:

MLESETUP

Then, follow the prompts. Once you have completed the MIESETUP program, it will
modify your AUTOEXEC.BAT file for you. Then, re-boot the computer (Press (CaD(al)([2el).)
and you will be ready to use the Pop-Up Menu and/or to develop a program incorporating
the File /O Commands. If you only intend to develop programs that use the File I/O Com-
mands, proceed to Chapter 4.

3.1.2. Loading the DAS-16 Driver from DOS

If you elect to load the drivers manually from DOS, you must remember to load the VI
driver first, then the MDASI6 driver.

To load the VI driver, at the DOS prompt type:
[C:] [PATH]VITASK
or, in the case of VI
Add theline [C:] [PATH]VY [MONO] [/HK=] [/MK=] [/SK=]

Where:

[C:] is an optional parameter which indicates the DOS driver where VI.EXE
or VITASK.EXE is installed. You must only include this if the driver is
not installed in the root directory. Do not include the square brackets
(I 1} in your selection.
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[PATH]

[MONO]

[HK=]

[MK=]

[SK=]
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is an optional parameter which represents the path to the directory in
which VI.EXE or VITASK.EXE is installed. You must only include this if
the driver is not installed in the root directory. Do not include the
square brackets ([ 1) in your selection.

is an optional parameter which must be included for computers with
monochrome displays. If this parameter is not included, it is assumed
that a color monitor is being used. Do not include the square brackets
([ 1) in your selection.

is an optional parameter which overrides the default setting of the Help
Key (@)- Whenever the indicated key combination is pressed, the
help screen will be displayed - if the DAS-16 Pop-up menu is displayed.
On-line help provides some brief start-up instructions and a listing of all
the File I/O commands.

You can use the (C) or (Al keys in combination with any other keyboard
key as the new Help Key sequence, e.g.:

/BK= ALT ?

is an optional parameter which overrides the default setting of the Mode
Select Key (). Whenever the indicated key combination is pressed,
the DAS-16 Pop-Up Menu will be placed in keyboard entry mode.

You can use the (Cu) or (A1) keys in combination with any other keyboard
key as the new Mode Select Key sequence, e.g.:

/MR= CTRL L
is an optional parameter which overrides the default setting of the
Instrument Select Key (&) If you have multiple instruments which

use the VI.SYS driver, this key sequence is used to toggle between the
various Pop-up Menus.

You can use the (G or (Al keys in combination with any other keyboard
key as the new Instrument Select Key sequence, e.g.:

/MK= CTRL L
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For example:
C:\DAS16\VITASK
or
C:\DAS16\VI
Then, install the MDAS 16 driver. Type the line:
[C:] [PATH] MDAS16 [/DAS=] [/F=] ([/BA=] [/G=] [/REF=] [/NAME=]

The switches do not have to appear in any particular order, unless otherwise specified.

Where:

(c:1 is an optional parameter which indicates the DOS driver where
MDAS16.EXE is installed. You must only include this if the driver is not
installed in the root directory. Do not include the square brackets (I ]) in
your selection.

[PATH] is an optional parameter which represents the path to the directory in

which VLEXE or VITASK.EXE is installed. You must only include this if
the driver is not installed in the root directory. Do not include the
square brackets ([ ]) in your selection.

[/DAS=]  is anoptional parameter which indicates whether a DAS-16G1, DAS-
16G2, DAS-16, or DAS-16F is used. If this switch is not included, the
default of DAS-16(G2 is assumed. Do not include the square brackets
([ 1} in your selection. Otherwise, use one of the following:

/DAS=16G1 for the DAS-16G1
/DAS=16G2 for the DAS-16G2
/DAS=16 for the DAS-16
/DAS=16F for the DAS-16F
t/¥=] This switch allows you to specify a configuration file which overrides

the DAS-16s default settings. The configuration file must be previously
created using the CONFIG16 utility. Do not include the square brackets
([ 1) in your selection.
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[/Ba=]

[/6=]

[/REF=]

[/PK=]

/NAME=

For example:
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The switch allows you to specify a new Base Address for your installed
DAS-16. Note that the address specified here must reflect the actual DIP
switch positions on the actual board. Do not include the square brackets
(L)) in your selection. Specify the base address in decimal or in Hexdeci-
mal as follows:

/BA=768 ‘Decimal Address
/BA=&H310 'Hexdecimal Address

This switch is optional when a DAS-16 or DAS-16F are used; it is
ignored when a DAS-16G is used. This switch specifies a Gain Code 0
thru 4 of the actual Gain DIP switch positions on the board itself. Note
that this switch must come after the /pas or /¥ switches in the com-
mand line. If not supplied, Gain Code of 0 is assumed.

/G=1 f0-5V if Unipolar, or
'+/-5V if Bipolar,

This switch is optional. It specifies one of four DAC voltage reference
values (-5, -10, +5 and +10) respectively. If not supplied, DAC reference
of -5 Volts is assumed. Note that both DAC’s use the same voltage refer-
ence!

/REF=-10V ‘New Reference is -10 Volts

This switch is optionally used to override the default Pop-Up Key
sequence: (AlJF4. You can use the or (Al keys in combination with
any other keyboard key as the new Pop-Up sequence, e.g.:

/PK=CTRL A

Use this switch if you are loading multiple versions of the MDAS16
Driver for the purpose of controlling multiple DAS-16's simultaneously.
The default device name for the first MDAS16 driver is SMDAS16. Use
this switch to specify 2 new name for each new version of MDASI6.
/NAME=MDAS17 ‘The § is not reguired!

Note that Device name used must be in accordance with the MS DOS
requirements for file name specification.

C:\DAS16\MDAS1l6 /KF=TEST.CFG
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3.1.3 Unloading the DAS-16 Driver from DOS

To unload the DAS-16 driver software, first unioad the MDAS16 software and then the VI
software. For example, make sure your path name is correct, then at the DOS prompt, type:

MDAS16 /U
Then:

VI /UOr VITASK /U
3.2 ABOUT THE POP-UP MENU

Once you have loaded the driver, you can bring up the Pop-Up Menu by pressing the
Pop-Up Key Sequence ((al)F4) by default). This will display the first panel of the Pop-Up
Menu. The Pop-Up Menu has a total of three panels. The first, the Analog I/O Panel, is
used to configure the DAS-16 for A/D (or D/A) conversions. The Analog 1/0 Panel is
described in detail in section 3.3.1. The second panel is the Digital I/O Panel. This is used
to configure the DAS-16 for digital 1/O operations. This panel is described in detail in sec-
tion 3.3.2. The third screen is the File Panel. This screen is used to configure the file to
which data is saved.

There are several Hot Keys which are used in the Pop-up Menu. If they conflict with assign-
ments made by existing programs, they can be changed by the methods described in section
3.1.2. These default assignments for these keys are:

Escape Key. This key allows you to exit keyboard mode.

Al Pop-Up Key. This is the key sequence used to display the Pop-Up Menu.

Alt Help Key. This key sequence can be used to d1splay help at any time
during Pop-up Menu programming.

Instrument Select Key. If you have more than one PCIP-type instru-
ment, this key sequence is used to toggle between the Pop-Up Menus.

M Mode Select Key, This key sequence changes user input to the key-
board.
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3.3.1 The Andlog I/O Panel

This is the First Panel which appears, it is used to configure the DAS-16 for analog I/O. Fig-
ure 3-1 shows the Analog I/O Panel.

Figure 3-1. Analog I/O Panel

The Analog I/O Panel consists of two parts: the Panel Menu (which runs across the top of
the panel) and the Analog Panel itself. The Analog Panel itself allows you to configure the
DAS-16; whereas the Panel Menu (See Figure 3-2.) lets you switch data entry modes, toggle
between the three panels, trigger an A/D or D/ A operation, and save the data to a file on
disk. These panels are described in more detail below.

Figure 3-2. Panel Menu

Panel Menu This menu contains five options: Keyboard, Digital, Trig A/D, Trig D/A, and
Save Data. These perform the following functions:

Keyboard - This option toggles between the Keyboard and Mouse Data Entry
mode. Note that this function is also performed by the Mode
Select Key.

Digital - This option brings up the Digital I/O Panel.

Trig A/D - This option triggers an A/D operation.

3-8
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Trig D/A - This option triggers a D/ A operation.

Save Data - This option will save data to a disk file. The disk file must have
already been configured and selected through the use of the File
Panel.

Analog Panel This is the section of the panel which is used to configure the DAS-16 for
your intended Analog 1/O operation. It has a series of "buttons” which can be manipulated
as directed at the bottom of the screen. They are:

Selects the initial trigger source used to start the next conversion.
You can select an internal (INT) or external (EXT) trigger source.
If INT is selected, conversions are triggered on command by
selecting TrigA/D or TrigD/A from the Panel Menu. If EXT is
selected, conversions are started when a low-to-high transition is
detected on Digital Input line IP1. When external triggering is
selected, TrigA/D and TrigD/A are used as enable/disable control
for monitoring the external trigger line.

Note that, after a TrigA/D (or TrigD/A) is initiated, a blinking EXT
in this button implies that the DAS-16 is waiting for an external
trigger event to occur.

EXT can be selected regardless of whether the external source is
analog or digital. (Analog External trigger is available through the
File I/O Commands or the Call Modes.)

Defines the A/D conversion clock source as internal (INT) or
external (EXT). When INT is selected, conversions are performed
according to the value specified in the Frequency data field. When
EXT is selected, conversions occur according to the signal detected
on Digital Input line IP0/TRGO.

Note that, after a TrigA/D is initiated, a blinking EXT in this but-
ton implies that the DAS-16 is waiting for an external trigger event
to occur.

| Selects an internal clock frequency. The frequency selected must
be within the range 1 to 99999 Hertz. Refer to section 3.3 for
operational details.

3-9
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Selects the unit of measure to be used. You can select BIN
(binary), V (volts), or mV (millivolts).

Defines the DAC channel to be used in the next DAC output (i.e.,
TrigD/A) operation. You can select 0, 1, or 0&1.

Specifies the DAC value to output for the next DAC output opera-

tion. This value is always specified as a code value between 0 and
4095.

Sets the type of the next A/D Acquisition. You can select between
Interrupt, DMA, Synchronous, and Scan modes. All methods
will work with both Internal and External Clock and Trigger
sources; however, the maximum transfer rates differ according to
the mode selected. For all modes except scan, the acquisition pro-
cess continues until one of the following occurs:

1. the desired number of samples is reached
2. anerror condition occurs
3. theacquisition is interrupted by the user.

More detailed descriptions of the modes follow:

INT  This selects the interrupt mode. This mode allows data
acquisition and transfer using one of five (5) user pro-
grammable interrupt levels. (Selected on the Digital /O
Panel.) When a conversion is completed, the DAS-16
issues an interrupt which the software detects and then
reads the data value into memory. Because of the involve-
ment of the software (and the CPU) to read the data into
memory, the maximum conversion rate is limited to
approximately 5KHz. In this mode only one gain for all
channels is used. This mode operates completely in the
background, which means you can perform most other
functions of the board while this is in progress.

3-10
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DMA mode allows for data to be transferred from the
board directly to PC memory without the involvement of
the CPU or any driver software. Because of this, the maxi-
mum conversion rates for your DAS-16 board are achiev-
able (70KHz to 100KHz). In this mode, only one gain for
all channels is used. As with the INT mode, this mode
operates completely in the background, which means you
can perform most other functions of the board while this is
in progress.

This select the synchronous mode. This mode, unlike the
interrupt and DMA modes, operates in the foreground.
That is, once an A/D operation is initiated, no other board
function may performed until this operation terminates.
The advantage of this mode is that it allows the use of
different gains with different channels during acquisition.
The maximum conversion throughput for this mode is
machine-dependent, i.e. it depends on the PC you are
using, its CPU speed, bus speed, etc.

Scan mode allows for continuous sampling and display of
the selected channels. Only the number-of-channels worth
of data are acquired per scan and the Pop-Up display is
updated with the latest data twice per second.

This portion of the panel is used to display the A/D data. The
following symbols have special meanings:

X0

et

Data is irrelevant. Channel has not been selected.
Channel has been selected; however data is invalid.
Selected channel is over range.

Selected channel is under range.
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To select new channel scan limits, click on the desired starting and
ending channel numbers (Ch). For the DAS-16G1/G2/AG,
change the channel(s) gain by clicking on the desired Gain {(Gn)
number shown. Note that different gains for different channels are
allowed in Synchronous Acquisition mode only.

3.3.2 The Digital 1/0 Panel

This panel is used to configure the DAS-16 for digital operations. Figure 3-3 shows the Digi-
tal 1/O Panel.

Figure 3-3. Digital 1/O Panel

Like the Analog I/O Panel, the Digital I/O Panel consists of two parts: the Panel Menu
{(which runs across the top of the panel) and the Digital Panel. The Analog Panel itself (See
Figure 3-4.) allows you to configure the DAS-16; whereas the Panel Menu lets you switch
data entry modes, toggle between the three panels, and trigger a digital operation. These
panels are described in more detail below.

Panel Menu This menu contains five options: Keyboard, File, Analog, TrigIN, and
TrigOUT. These perform the following functions:

Figure 3-4. Digital Panel Menu
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Keyboard - This option toggles between the Keyboard and Mouse Data Entry
mode. Note that this function is also performed by the Mode
Select Key.
File - This option brings up the File Panel.
Analog - This option brings up the Analog I/O Panel.
TrigIN - This option triggers an input operation.
TrigOUT - This option triggers an output operation.

Digital Panel This is the section of the panel which is used to configure the DAS-16 for
your intended 1/O operation. It has a series of "buttons" which can be manipulated as
directed at the bottom of the screen. Any buttons which can be modified are displayed in
green. They are:

Shows the value present at the DAS-16 input port (pins IP0
through IP3). The default setting is 0.

Specifies the value to be output on pins OP0 to OP3, when trig-
gered. Set each bit to1 or 0. Note that there is no range checking
performed on this value. The default setting is 0.

Select the rate of the square wave output. This value must be
between 2 and 25000 Hertz. The default setting is 1000 Hertz.

STARTS or STOPS a square wave output. The default setting is
IDLE.
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Selects the Interrupt Level to be used during the next A/D acquisi-
tion. Interrupt Levels 2 - 7 are allowed. Interrupt Level 7 is the
default.

This display-only field reflects the Wave Output status as one of
the following:

IDLE Wave output is not active. (Default)

acrIve  Wave output is active. To stop, select STOP from the
Control button or externally bring IP2 low.

1p2row! Wave Output has been initiated, but has not yet started,
pending IP2 going high.

3.3.3 The File Panel

This panel is used to set-up a file on disk to which data can be saved. Figure 3-5 shows the
File Panel.

Figure 3-5. File Panel

Like the Analog and Digital I/O Panels, the File Panel consists of two parts: the Panel Menu
(which runs across the top of the panel) and the File Panel. The File Panel itself allows you
set-up the file; whereas the Panel Menu lets you switch data entry modes, and toggle
between the three panels. These panels are described in more detail below.
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Figure 3-6. File Panel Menu

Panel Menu This menu contains two options: Keyboard and Digital.

Keyboard -

Digital -

This option toggles between the Keyboard and Mouse Data Entry
mode. Note that this function is also performed by the Mode
Select Key.

This option brings up the Digital /O Panel.

File Panel This is the section of the panel which is used to configure a file to which data can
be saved. It has a series of "buttons" which can be manipulated as directed at the bottom of
the panel. Any buttons which can be modified are displayed in green. They are:

Designates the filename. Valid filenames can include any valid
DOS Drive/path combination. The default is the current drive
and path followed by the filename DAS16.DAT.

Selects the format in which data is to be saved. Choose ASCII or
BINARY. Binary is the default selection.

Data which is saved in ASCII is saved according to channel num-
ber. A sample file is shown below:

1432 1234 1254 1234
1423 1232 1232 1232
1433 1233 1240 1233

3-15



Introduction to the DAS-16, DAS-16F, & DAS-16G User's Manuat
MDAS16 Driver

Selects the mode in which data is written to the file. Specify one of
the following:

NEW - Indicates that the file is a; new file and that data will be
stored starting at the beginning of the file. This is the default
selection.

OVERWRITE - Indicates that the file is an existing file and that the
new data will overwrite any existing data.

APPEND - Indicates that the file is an existing file and that new
data will be added to the end of the previously stored data.

3.3 TOUR THROUGH THE POP-UP MENU

As described in the previous section, the Pop-Up Menu is comprised of three separate pan-
els, each of which consists of a series of controls and displays of various relevant informa-
tion. The panels are grouped by function, as follows:

¢  Panel0- Analogl/O
*  Panel 1- Digital1/0O
. Panel 2 - File Control

You can use either a mouse or the keyboard to manipulate these controls.

To use the Keyboard, press Q9. Wait until the Keyboard option on the Panel Menu is
highlighted, then press (Enter). (Or, if you do have a mouse, point to the Keyboard option on
the Panel Menu and click.) The help screen section of the Pop-Up Panel will display
instructions telling you the appropriate keys to be used.

To use a mouse, just point and click on the desired control to activate the next allowed set-
ting for that control.

Example:  Clicking on the INT option of Trig changes it to EXT. To return it to INT, click
on EXT.

In general, clicking the left mouse key displays and activates the next valid setting for that
control. Using the right mouse key displays and activates the previous setting.
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Example:  Clicking the left mouse button on the Bin option of the Units Control changes it
to V. Clicking the right mouse button on the V enclosed in the Units Control
changes it to Bin. Repeated clicking with the left mouse key cycles through the
other allowable settings.

Other controls are described below. These instructions assume th