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DAS-50 User's Guide Intfroduction

CHAPTER 1
INTRODUCTION

1.1 GENERAL INTRODUCTION

Keithley MetraByte’s DAS-50 is a high-speed, self-contained Analog-to-Digital Interface
Board. The DAS-50 is designed for use with the IBM ® PC/XT/AT and compatible
computers. Features of the DAS-50 include a 1 MHz conversion rate and up to 1 Mega-
word of on-board system memory. These make the DAS-50 the ideal board in applica-
tions such as:

¢+  Laboratory Automation

*  Process Monitoring Control
¢ Vibration/Stress Analysis

. Event/Transient Analysis

¢  Signal/Sensor Interface

The DAS-50 is easily programmable using MetraByte provided software. One alterna-
tive is a user-friendly Setup Menu. This can be used to set the DAS-50’s operating
parameters without a complicated application program. The PC’s keyboard or a
Microsoft compatible mouse are used to enter values for the operating parameters. [f
necessary, these values are automatically rounded to a legitimate value. Additionally,
traces can be started or stopped, and diagnostics run from the Pop-Up Menu. Thus,
even a novice computer user can program the DAS-50 to operate at its full potential.

For users who have more sophisticated applications, MetraByte provides a library of
Language Independent Interface commands. These ASCII commands are incorporated
into a user-designed application program. Application programs can be programmed in
several languages including: BASIC ®, PASCAL, C, and FORTRAN.

1.2 FUNCTIONAL DESCRIPTION

The DAS-50 accepts data from up to four single-ended input channels. An analog multi-
plexer can be programmed to accept data from 1,2 or 4 of the input channels. (See the
Set Channel command for more information.) If more than one channel is selected, the
multiplexer automatically switches to the next channel in the sequence. When the multi-
plexer changes channels, the track and hold amplifier maintains the status of the pre-
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vious channel. The data is then converted by the A/D converter and stored sequentially
in the on-board memory. The data can be read from memory via the PC Bus. Data may
be read sequentially or by channel.

MEMORY

The on-board memory is configured as banks of twelve 256K x 1 DRAM (Dynamic Ran-
dom Access Memory). Between 1 and 4 banks of DRAM can be installed on the DAS-50
Memory Board, allowing for total memory capacities (in words) of 256K, 512K, 768K,
and TM.

INPUT VOLTAGE RATE

The A/D Converter can operate in either unipolar or bipolar mode with software select-
able input ranges of: 0 to 5V, 0 to 10V, + 2.5V, + 5V, or + 10 V. The input voltage range
must be specified prior to the start of a trace. The voltage ranges can not be changed
after a trace has begun,

ACQUISITION RATE

The rate of data acquisition can be determined by either a variable internal clock or an
external TTL clock. If the internal clock is used, a conversion rate in the range 1 MHz to
137 Hz must be assigned. If an external clock is used, the maximum clock frequency is 1
MHz.

TRACE MODES

A trace is a series of a defined number of samples. Triggers are used to signal the stop
or start of a trace. Traces can be initiated before, after, or about the time a trigger occurs.
If the Before trigger mode is selected, data is sampled until a trigger occurs. In the After
trigger mode, the trigger initiates data collection to begin. The About trigger mode
allows data to be collected unconditionally until a trigger occurs, then a specified num-
ber of samples are taken after the trigger occurs.

1-2
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TRIGGERS

The trigger pulse can originate from any of three sources: the program, a Digital Pulse,
or an Analog Voltage level from Channel 0. The Digital Pulse and Analog Voltage trig-
gering can further be specified to be either level or edge sensitive. Each of these has dif-
ferent set-up parameters which are described below:

Program - When the trigger origin is the user program, only the Trace After trigger mode
can be selected. (Refer to Chapter 3 for more information regarding trigger modes.)

Digital Pulse - When the trace is triggered by a digital pulse, a positive or negative level
or edge must be chosen. This is a TTL-trigger pulse with timing requirements as
described in section 4.6. Several trace modes can be selected which allow data to be col-
lected after a trigger occurs, before a trigger occurs, or before and after a trigger takes
place.

Analog Voltage - This trigger-method uses the voltage level found on Channel 0. In this
type of triggering, a positive or negative level or edge, and the trigger voltage level must
be chosen. Valid voltage levels are between -9.99 and + 9.99 V. For a level sensitive trig-
ger, the DAS-50 will trigger above the specified voltage level for positive level trigger-
ing, and below the specified voltage level for negative level triggering. The edge
sensitive trigger causes the DAS-50 to trigger on the positive-going or negative-going
edges.

Note that the significant difference between the level and edge triggering for both Digi-
tal and Analog modes is at the start of a trace. If level triggering is selected, the trace
may be immediately triggered when a trace is started if the trigger conditions are
already valid. For example, suppose an Analog positive level trigger of +2.00 volts is
selected. If the Channel 0 voltage is +3.00 volts at the start of the trace, the trace will be
triggered immediately, regardless of whether the voltage is rising or falling. This may or
may not be what is really desired. On the other hand, if positive edge sensitive trigger-
ing is selected, the trace would not be triggered until the Channel 0 voltage falls lower
than + 2.00 volts and then crosses the +2.00 volt boundary in the specified positive
direction.

1-3



Introduction

DAS-50 User’'s Guide

1.3 FILES ON THE DAS-50 UTILITY DISK

The files contained on the DAS-50 Utility Disk are listed in Table 1-1. They are also
listed in the FILES.DOC file on the Utility Disk.

Table 1-1. Files on DAS-50 Utility Disk

CLOG50_1.EXE

CAL5S0.BAS
D50CMD.BAS

LOG50_1.BAS

Filename Description

VLSYS Support files for Setup Screen and command handler.
DAS50DRV.SYS System files for the DAS-50.

FILES.DOC Listing of files contained on disk.

README.DOC File providing a quick installation guide and any additional

information regarding the DAS-50 not contained in this man-
ual.

Program which provides automatic setup of the user’s CON-
FIG.SYS file.

Base Address selection, calibration, and memory test program.
(Also provided as source code).

Executable example program. Shows acquisition of 48 samples
from 2 channels in TRace-After-Trigger mode, logged sequen-
tially. (Also provided as source code)

Source code (in BASIC) for DAS-50 Calibration Procedure.
Example program (in BASIC) illustrating the use of the
Language Interface Commands. Requires keyboard input and
displays results.

QBASIC example for the acquisition of 48 data samples from 2
channels in the TRace-After-Trigger mode, data is logged
sequentially.
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Table 1-1. Files on DAS-50 Utility Disk

LOG50_2.BAS

PLOT50.BAS

CLOG50_1.C

PLOG50_1.PAS
FLOG50_1.FOR
PCIPMOD.EXE

LS.COM
Uus.coM
VIKEY.COM
VIKEY.DOC

Example Program (in BASIC). Shows acquisition of 60 sam-
ples from 2 channels in Trace-About-Trigger mode, data
logged sequentially .

BASIC example program showing collection of data and quick
plot to screen.

Source Code for LOG50_1 written in C.

Source Code for LOG50_1 written in PASCAL.

Source Code for LOG50_1 written in FORTRAN.

Utility for modifying instrument device driver file if multiple
DAS-50’S are to be used in one PC.

Loads PCIP device drivers from DOS.

Unloads PCIP device drivers that were loaded using LS.COM.
Keyboard conversion for foreign keyboards.

Guide to installation and use of VIKEY.COM

1.4 SPECIFICATIONS

INPUT

Channels:

Ranges:

Maximum Input:
Resistance:
Capacitance:
Bandwidth (-3 dB):

Channel toe Channel:

(Signal Isolation)

4 single-ended (selectable for sequence)
Oto+5V,0to £10V, £ 2.5V, £ 5V, + 10V

+ 25V

100 K Ohms

10 pF

6 MHz (BW flat within 0.5, DC to 500 KHz)

62 dB (500 KHz Analog Input)
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CONVERTER

Resolution: 12 bits

Conversion Rate: 1 usecond
ACCURACY

Overall Error: 2 LSB max.
Differential Linearity

Error: 1 LSB max.

Integral Linearity

Error: 1.5 LSB max.

No Missing Codes: Guaranteed
POWER SUPPLY

+5V: 2 A, typ.

+12V: 80 mA, typ

Power Consumption: 11 watts typ.
ENVIRONMENTAL

Operating;: 0Cto+50C
Storage: -25°Cto +85°C
Humidity: 0 to 90%, non-condensing
Weight: 19.5 oz. (585 grams)

1.5 ORDERING INFORMATION

Table 1-2 lists the part numbers for the DAS-50 and its accessories. A brief description of
each is provided. Refer to the MetraByte Catalog for more information or call MetraBy-
te’s Technical Support Department. (See Chapter 7.)
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Table 1-2. Ordering Information

Part Number Description

DAS-50/1 DAS-50 High-Speed Analog to Digital Converter with
256K word memory.

DAS-50/2 DAS-50 High-Speed Analog to Digital Converter with
512K word memory.

DAS-50/4 DAS-50 High-Speed Analog to Digital Converter with
1024K word memory.

BNC-50 BNC-50 Input Terminal Box

1.6 HOW TO USE THIS MANUAL

This manual is designed for a knowledgeable computer user. It assumes that the user is
familiar with his PC and its operation. At times, it may be necessary to refer to the
Operator's Manual provided with the computer and a reference manual for the lan-
guage used in custom application programs. Be sure to have these handy.

Chapter 2,"Installation” describes unpacking and inspection procedures, setting the base
address and memory configuration switches, installation of the board, and how to con-
nect peripherals.

Chapter 3, "Getting Started" tells you how to make copies of the DAS-50 Utility Diskette.
Additionally, the chapter describes how to install the device drivers and modify your
config.sys file. This chapter also describes how to use the DAS-50's Pop-Up Menu to set
the operating parameters.

Chapter 4, "Operating the DAS-50", discusses the DAS-50°5 Pop-Up Menu options.
Chapter 5, "Logging Data” describes the format of the file to which data is saved.
Chapter 6,'Programming”, describes the Language Independent Interface commands.

These commands can be integrated into programs written in any of several languages.
This allows the creation of custom data collection programs. Each command’s function,

1-7
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syntax, and usage is described. Two sample programs, written in C and BASIC, are also
given. This chapter also provides a brief description of the DAS-50's registers for refer-
ence purposes.

Chapter 7, "Maintenance and Repair" gives a procedure for calibrating the DAS-50.
Warranty information and Return-to-Factory instructions are also provided.

The Appendices contain other useful information. Appendix A provides the Intel 82C54

Data Sheet for programmers requiring more detailed information. Appendix B gives the
error messages which apply to the Language Interface Routines.

-8
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CHAPTER 2
INSTALLATION

2.1 GENERAL

This chapter describes how to install your DAS-50. The following information is pro-
vided: unpacking and inspection procedures, setting of the base address and memory
configuration switches, installation of the board, and system connections.

If you have installed optional peripheral boards in your PC before, you may want to
skip this chapter. Be sure, however, that the base address switch and memory configu-
ration switch have been set according to the instructions in section 2.3. The DAS-50 is
factory-calibrated and should be re-calibrated when necessary. Calibration procedures
are given in section 7.2.

2.2 UNPACKING AND INSPECTION

After you unpack the board from its outer shipping material:

1. Remove the item from its packing material, while placing one hand
firmly on a metal portion of the system chassis. This will prevent any
damage to the board components due to possible static electricity
build-up during transit.

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

3. Inspect the board for any possible damage. If any sign of damage is
detected, return the board to the factory as described in section 7.4.

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

2.3 SWITCHES

This section describes the DIP switches on the DAS-50 board. There are two switches:
the Base Address Switch and the Memory Configuration Switch. The location of each of
these is shown in Figure 2-1.
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[E
||m||/mrr|mu\|m—|

MEMORY BASE
CONRGURATION ADDRESS
SWITCH SWITCH

Figure 2-1. Location of Switches

Base Address Swilch

The [DAS-50 uses a block of sixteen non-overlapping I/0O addresses. The Base Address
Switch is used to set the Base Address of the Board. The DAS-50 has a default base
address setting of 310 (hex). This slot may be occupied within your computer. Base
addresses may be assigned within the range 100 to 3FF (hex). Check your system config-
uration and Operator's Manual for available addresses.

The Base Address Switch is a six-position, DIP switch located in the lower right-hand
corner of the board. (See Figure 2-1.) To set the appropriate base address, use a pen-tip
to move the individual switches into the OFF position. For example, to set a base
address of 300 hex (768 decimal), move switches 1 and 2 into the OFF position as shown
in Figure 2-2.

If you are still unsure of how to set the Base Address Switch, you may find it helpful to
run the DAS-50 Calibration Program, CAL50.EXE. (Refer to section 7.2.) The third step
of the calibration procedure asks you to input the desired base address. A picture of the
switch setting is then drawn on the screen and the program verifies that the board is
found at the given address.

2-2
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ADORERS ¢ e DECRMAL EQUIY {OFF postion)
A [
AP e
Az 128
s “
Ab 2
Ad "

Illﬂﬂl

» ] -] 4

Figure 2-2. Setting the Base Address Switch
Memory Configuration Swilch

The Memory Configuration Switch is a two-position, DIP switch located next to the Base
Address Switch. (See Figure 2-1.) This switch is factory-set for the amount of memory
installed on the board. You should only have to re-set this switch if you change the
amount of memory. To set the Memory Configuration Switch, use a pen-tip to move
the individual switches into the desired position. (See Figure 2-3.) For example, the
switch shown in Figure 2-3 is set to 1024K of memory.

a1 82 AMOUNT OF MEMORY BOCKETS FILLED
on | ow 56K [RT}
OFF | oW 512K -4
oN OFF | 7esk Ur-se
OFF | OFF 104K ur-as

Figure 2-3. Memory Configuration Switch
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2.4 BOARD INSTALLATION

This section provides general instructions for installing the DAS-50 Board. For more
detailed information regarding installation of peripheral boards, consult the documenta-
tion 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-50 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 disconnect.

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. Make sure that there is an additional
empty slot to its right. 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-50 in one hand. With the pther hand, touch any metallic
part of the PC/AT cabinet. This will safely discharge any static
electricity which has built-up in your body.

6. Be sure the desired Base Address has been set as described in section 2.3.

7. Align the gold edge connector with the edge socket and the back adapter

2-4
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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. Pluginall cords and cables. Turn the power to the computer back on.

You are now ready to make any necessary system connections and install the software.
2.5 SYSTEM CONNECTIONS

All connections to the DAS-50 are made through the DB-25 connector located on the rear
edge of the card. This connector is shown in Figure 2-4.

GHND \

" aND
siNAL| 2

fcHa)] { i D
am| 3

" anp
¢ saNAL| 4

M ” GND
i_ AN | s

5 aND
BIGNAL | &

(CHZ)) { w aND
AN 7

20 anp
saNAL| 8

CHRY 2 aND
L

2 ano
DKUTAL TRIGGER | 10

n anD
or.Aam| =n

P aNp
EXTERNAL CLOCK NPUT | 12

= GND

EC ATN 7

Figure 2-4. DB-25 Connector
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Connections through the BNC-50 Inferface Box

We recommend that MetraByte’s BNC-50 Interface Box be used if multiple BNC connec-
tions are to be made., The BNC-50 provides connections for the four input channels, Dig-
ital Trigger, and External Clock.

== [N N=]

E=SIn

[

=
BNC-50
@9 o o
oK EXT
TRG QX
aw | o
o oy

Figure 2-5. System Block Diagram Using the BNC-50

NOTE: The DAS-50 has an input resistance of 100KOhms, which facilitates measuring
high impedance points. However, high impedance sources connected to the BNC-50 can
become corrupted due to crosstalk on the flat ribbon cable. This can be particularly
noticeable when the external clock is specified.
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If this should occur, there are several solutions:

1. Try using a multi-coaxial cable instead of the flat ribbon cable.

2. Use a shorter ribbon cable.

3. Try using a low-impedance source, such as the output of a wide-bandwidth

op amp, with a flat ribbon cable. This combination should show little
effect of crosstalk between channels or from the external clock.
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CHAPIER 3
GETTING STARTED

3.1 GENERAL

Before you begin operating the DAS-50, you must:

Make a Back-up Copy of the DAS-50 Utility Disk

Install the DAS-50 Software

Modify your computer's CONFIG.SYS File to include ANSI.SYS
Install the DAS-50 Device Drivers

* & » »

These tasks are described in the following sections.
3.2 MAKING A BACK-UP COPY OF THE DISKETTE

Before installing the DAS-50 Utility Program, first create a back-up copy of the DAS-50
Utility Diskette following the general procedure outlined below:

1. Turn on your computer and display.
2. Switch to the directory containing your DISKCOPY.EXE DOS utility.
3. At the DOS prompt, type:
DISKCCPY {source drive designator}: {copy drive designator}:
4.  The system will prompt you through the disk copying process. Insert the
source diskette 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)}?.EnterN.
5. When your copy has been completed, put the original disk is a safe place.

Label the back-up copy "IDAS-50 Utility Disk Back-Up Copy”. Use this disk
to install the software.
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3.3 INSTALLING THE DAS-50 UTILITY SOFTWARE

If at all possible, the DAS-50 software should be installed on your computer’s hard
drive. Installing the DAS-50 software in this manner requires the use of the DOS CopY
command. To install the DAS-50 software:

1. Tumnon 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-50
Utility Disk files and assumes this directory is called DAS50. At the
DOS prompt, change to the root directory (or other directory you want
the DAS-50 directory to be branched off from), i.e. type:
ad \

3. Next, create the DAS50 directory. Type:
mkdir \das50 ORmd \das50
Change to the das50 directory by typing:

cd \daa590

3. Place the DAS-50 Utility Disk into the floppy drive (assume this is drive
a:) and type:

copy a:* %

You are now ready to install the driver software.

3.4 ADDING ANSI.SYS to CONFIG.SYS

The DAS-50 software requires that the ANSLSYS be loaded from your CONFIG.SYS. Be
sure to add the following instruction to your CONFIG.SYS file:

DEVICE = {path}ANSI.SYS

If the device drivers are installed from the CONFIG.SYS file, the ANSISYS instruction
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must precede the device driver instructions (See 3.5.1 and 3.5.2.).
3.5 INSTALLING THE DEVICE DRIVERS

Before operating your DAS-50, you must load its driver files (VI.SYS and
DAS50DRV.SYS). This can be done in one of two ways: either by loading the drivers
from your CONFIG.SYS or by loading them directly from DOS using the Load /Unload
Option.

If you choose to load the drivers from your CONFIG.SYS, they will be automatically
loaded every time your computer is booted up. This keeps the drivers memory-resident,
allowing the DAS-50 to be used at any time. There are two ways to modify your CON-
FIG.SYS file: (1) Editing your CONFIG.SYS file (See section 3.5.1.) and (2) Using the
DASS0DRV.SYS Setup Program (See section 3.5.2).

If unoccupied memory is limited in your computer, you will probably want to manually
load and unload the drivers from the DOS command line. After the drivers have been
unloaded using this technique, 500 driver file bytes will remain memory resident. We
suggest creating batch files to invoke the load and unload options quickly. Section 3.5.3
discusses how to load the device drivers from the command line.

NOTE: If you have more than one DAS-50 installed in the same computer - or if you

have additional MetraByte PCIP family Virtual Instruments, refer to Appendix C for
Driver Installation procedure.

Syntax Conventions
The following syntax conventions are used in this section:

1. { } - Anything enclosed within curly brackets is optional. Do not
include the curly brackets in the command.

2, UPPER CASE is used to define the abbrievated command name. The full name
may be used. Command statements should be entered in UPPER CASE.

3. Italic print is used to indicate command statement parameters.
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3.5.1 Editing the CONFIG.SYS File

If you do not want to run the DAS-50 Set-Up Program and are familiar with your CON-
FIG.SYS file, you may want to edit the existing CONFIG.SYS file with a standard word-
processor which handles ASCII input. Start by bringing the CONFIG.SYS file into the
editor. Then, after the DEVICE = ANSI.SYS instruction:

TEP 1. ADD THE VI.SYS DRIVER
Add the following line to the CONFIG.SYS file :
DEVICE = {PATH}VI.SYS {MONITOR} /HK = x /MK =m /SK = 8

Where:

HK designates the Help Key. Whenever the indicated key (x} is pressed, the
help screen will be displayed. (If the DAS-50 is visible.) On-line help consists
of a brief description of the DAS-50, a listing of current Key settings, and a
listing of all commands which can be incorporated into your application
programs.

x represents the key combination -- and/or (ALt)) plus one of the fol-
lowing; (a) through (2), (FD through (£1¢), (©) through (3), 9, (Esc), or (2)),
spelled out. For example, "CTRL D" would indicate that and {d}
would be pressed at the same time to bring up the help screen. The default
setting for the help key parameter is .

MK designates the Mode Select Key. This key combination places the visible
DAS-50 into keyboard entry mode. Refer to the following section for more
information.

m is the name of the key combination -- and/or plus one of the
following: (&) through (2), 1) through (F10], (0) through (9), (Tab}, (Esc), or
(3). Tt must be spelled out, for example, "F1" assigns the function key (£1) to
be the Mode Select Key. The default Mode Select Key is (A1t)(M).

SK defines the Instrument Select Key. If you have multiple MetraByte PCIP

boards installed in your computer, this key or key combination is used to
toggle between their setup menus.
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§ is the name of the key or key combination -- (ec.1) 1 and/or (a11) plus one

of the following: (2] through (2}, €1 through (£10];{0) through (8 Esc

or (2] spelled out. For exampie, "Alt I" would indicate that (AL and (1) must

be pressed simultaneously. The default Instrument Select Key is (ALt)(-).
MONITOR  determines which type of monitor is being used with the system. Enter

MONO for a monochrome monitor or COLOR for a color monitor. COLOR is
the default setting,

NOTE: If optional parameters are not specified, their default values will be used.
Example:

DEVICE = C:\VI,SYS /HK=ALT H /MK=ALT M /SK=ALT TAB
If this example line were to be placed in the CONFIG.SYS file, the default selections for

the Help Key (A1t)(#), Mode Select Key ((a1t)()),and Instrument Select Key ((21t)(=)
are enabled.

STEP 2, ADD THE DAS50DRV,SYS DRIVER
Add the following line to the CONFIG.SYS file:

DEVICE = {PATH}DAS50DRV.SYS /PK=p /BA=b

Where:

PK designates the Pop-Up Menu Key. Whenever the indicated key or key
combination is pressed, the instrument’s Pop-Up Setup Menu will be dis-
played. Each type of instrument must be assigned a different Pop-Up Key.

p is the name of the key combination. It must be spelled out. For example,
"CTRL P" would indicate that and (2] must be pressed at the same
time to bring up the help screen. The default setting for the Pop-Up Menu
Key is (Ctrl] ﬁ‘
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NOTE
We suggest that you avoid assigning only one key as a Pop-Up key --
unless it is a function key. Assigning one key will most likely will disable
that key for use in other software applications.

BA defines the base address setting for the DAS-50. If this parameter is not
given, the default base address of &H310 (784 decimal) will be used.

b is the value of the base address. Base address values may be given in
either hex or decimal; however, if they are given in hex they must be prec-
eded by an ampersand and an H (i.e., &H). Make certain that the base
address you give has not been already assigned to another peripheral.

NOTE: If optional parameters are not specified, their default values will be used.

STEP 3, RE-BOOT THE PC,

Press (ctr1)(alt](pel). After the system start-up screens are displayed, a screen similar
to Figure 3-1 should appear.

*kkkkhk VI.SYS loaded
o Help Key is ALT H
o Instrument Select Key is ALT TAB
© Mode Select Key is ALT M

*kkkkk¥x DASS0DRV.SYS loaded
© Pop-Up Key is CTRL F1
o Base Address is 0310 hex

Figure 3-1. Start-Up Screen

3.5.2 Using D50SETUP.EXE to Modify the CONFIG.SYS File

If you prefer not to manipulate the CONFIG.5YS file, use the DAS-50 Setup Program.
This is a self-explanatory program which is contained on the DAS-50 Utility Disk.
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Before you begin to run the DAS-50, make certain that the DAS-50 and its software have
been installed correctly. Make note of the Base Address Switch setting, you will need
this information later.

1.

Then, change to the directory where your DAS-50 software has been loaded.
At the DOS prompt, type:

D50SETUP
The program will then prompt you for the information required by the

system driver (VI.SYS). Follow the instructions given. Sample screen
dialogue is provided in Figures 3-2 through Figure 3-8.

First, you will be asked to specify the drive where you want the
CONFIG.SYS file to reside. Enter the appropriate letter (i.e., C).

DAS-50 Setup Program

Drive letter for CONFIG.SY¥S file : C

Select Boot Drive

Enter a drive letter where new/revised CONFIG.SYS
is to be placed. Then hit 'ENTER'.
Hitting 'ESC’ will exit program.

Figure 3-2. Selecting the Boot Drive
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2. You will then be asked for the path name. If you are unsure of what a
path name is, refer to the operator’s manual provide with your PC.
Otherwise, provide the path name, being certain to include the correct
drive specifier and directory name(s). See Figure 3-3.

DAS-50 Setup Program

Drive letter for CONFIG.SYS file : C
Full path name to VI.S¥S: C:\DAS50

Generate the path name to VI.SY¥S

The default path is .... ( C:\ )
The path in the current CONFIG.SYS is .... ( C:\DASS50\ )

Enter one of the following..
o The complete path to VI.SYS followed by ‘ENTER’

o 'ENTER’ to use dafault path
o 'ESC’' to exit Setup

Figure 3-3. Generating the Path Name to VI.SYS
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3. Specify the type of monitor you are using: MONO or COLOR.

DAS-50 Setup Program

Drive letter for CONFIG.SYS file : C
Full path name to VI.SYS: C:\DAS50

Declare type of monitor: COLOR

Specify the type of monitor in system

The default monitor is .... ( COLOR )
The current monitor is .... ( COLOR )

Enter one of the following..
o The word COLOR or MONO followed by ’‘ENTER’

© 'ENTER’ to default monitor
o 'ESC’' to exit setup

Figure 3-4. Specifying the type of Monitor

3. Set the Help Select Key, Mode Select Key, and Instrument Select Key as
illustrated in Figures 3-5 through 3-7.

Whenever the Help Key is pressed and the instrument is visible, the help
screen will be displayed. On-line help consists of a brief description

of the DAS-50, a listing of current key settings, and a listing of all
commands which can be incorporated into your application programs. The
default setting for the help key is (ALt])(H).
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The Mode Select Key is used to toggle between the mouse and
keyboard setup modes. Refer to the following section for more
information. The default Mode Select Key is (A1t])(M).

If you have other PCIP boards installed in your computer, the Instrument
Select Key is used to toggle between their setup menus. The currently
selected instrument’s menu will be highlighted. The

default Instrument Select Key is (A1t])(Tab).

Keys may be a single function key (F1 through F10) or a combination
of keys (Ctrl or Alt with another valid key). Hot keys are specified by
"spelling out” the key(s) used. For example:

"Alt I'" means that and (1) are pressed simultaneously.

"F1" indicates (1.

"Ctrl " is and (D) pressed together.

If an invalid key or key combination is entered, the following error message
will appear:

The Definition for the Key is not valid.
Strike any key to try another.

CAUTION
Single keystrokes may be defined as Keys; however, it is suggested that only function
keys be assigned in this manner. If the CONFIG.SYS file resides in the root directory,
assigning a single keystroke will disable that key from being used in other software
applications,
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DAS-50 Setup Program

Drive letter for CONFIG.SYS file : C
Full path name to VI.SYS: C:\DAS50

Declare type of monitor: COLOR
HELP KEY definition: ALT ?

Help Key Definition

The Help Key is defined by spelling out either or both the
legal SHIFT KEYS (CTRL and ALT) plus 1 of the following
character keys.

A through Z, Fl through F10, 0 through 9

TAB, ESC, ?
The default HELP KEY is....( ALT H )
The current HELP KEY is....( ALT ? )

Enter one of the following..

© The definition for Help Key followed by ’ENTER'
© 'ENTER’ to use default HELP KEY
o 'ESC’' to end entry

Figure 3-5. Defining the Help Key
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DAS-50 Setup Program

Drive letter for CONFIG.SYS file : C
Full path name to VI.SYS: C:\DAS50

Declare type of monitor: COLOR
HELP KEY definition: ALT ?
MODE SELECT KEY definition: F2

Mode Select Key Definition

The Mode Select Key is defined by spelling out either or
both the legal
SHIFT KEYS (CTRL and ALT) plus 1 of the following character

keys.
A through Z, ¥l through F10, 0 through 9
TAB, ESC, ?
The default MODE SELECT KEY is....{ ALT M )
The current MODE SELECT KERY is....{ F2 )

Enter one of the following..

© The definition foxr Mode Select Key followed by 'ENTER’
o 'ENTER’ to use default HELP KEY
o 'ESC’' to end entry

Figure 3-6. Defining the Mode Select Key
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DAS-50 Setup Program

Drive letter for CONFIG.SYS file : C
Full path name to VI.SYS: C:\DAS50

Declare type of monitor: COLOR

HELP KEY definition: ALT ?

MODE SELECT KEY definition: F2
INSTRUMENT SELECT KEY definition: CTRL I

Instrument Select Key Definition

The Instrument Select Key is defined by spelling out either or
both the legal SHIFT KEYS (CTRL and ALT) plus 1 of the follow-
ing character keys.

A through 2, Fl through F10, 0 through 9
TAB, ESC, ?

The default INSTRUMENT SELECT KEY is.... ( ALT TAB )
The current INSTRUMENT SELECT KEY is....{( CTRL I )

Enter one of the following..

o The definition for INSTRUMENT SELECT KEY followed by
' ENTER’

o 'ENTER’ to use default INSTRUMENT SELECT KEY
o 'ESC’ to end entry

Figure 3-7. Defining the Instrument Select Key

4.  You will now be asked to confirm your selections. (See Figure 3-8.)
If you wish to change an entry, press () and the program will return
to the Boot Drive Selection Screen. To return to DOS, press (Esc).
Otherwise, press (¢).
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DAS-50 Setup Program

Drive letter for CONFIG.SYS file : C
Full path name to VI.SYS: C:\DASS0

Declare type of monitor: COLOR

HELP KEY definition: ALT ?

MODE SELECT KEY definition: F2
INSTRUMENT SELECT KEY definition: CTRL I

VI Setup CONFIRMATION

Enter one of the following..

o 'N’' if above entries are NOT COK
o 'ENTER’ to continue
o 'ESC’ to exit setup

Figure 3-8. Confirming the System Setup

5. Next, the program will ask you for the information required to setup the
DAS-50 driver. It first prompts you for the path name to the file
DAS50DRV.SYS. (See Figure 3-9.)
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DAS-50 Setup Program

Full path name to VI.SYS: C:\DASS50

Generate the path name to DASS50DRV.SYS

The default path is .... ( C:\ )
The path in the current CONFIG.SYS is .... ( C:\DAS50\ )

Enter one of the folleowing..
o The complete path to DASS0DRV.S5YS followed by ‘ENTER’

o 'ENTER’ to use default path
o 'Esc’ to exit Setup

Figure 3-9. Generating the DAS50DRV.SYS Path

6.  The program then asks you to select a Pop-Up Menu Key as shown in
Figure 3-10. Whenever the Pop-Up Menu Key is pressed, the
instrument’s Pop-Up Setup Menu will be displayed. It is suggested that
each type of instrument be assighed a different Pop-Up Key. The default
setting for the Pop-Up Menu Key is (ccr1)[F2).

Keys may be a single function key (F1 through F10) or a combination

of keys (Ctrl or Alt with another valid key). Hot keys are specified by
"spelling out" the key(s) used. (See Step #3 for specifics.)
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DAS-50 Setup Program

Full path name to DAS50DRV.SYS: C:\DASS50
POP UP MENU KEY definition: ALT P

POP UP Key Definition

The Pop Up Key is defined by spelling out either or both the
legal SHIFT KEYS (CTRL and ALT) plus 1 of the following charac-
ter keys.

A through Z, Fl1l through ¥l0, 0 through 9

TAB, ES8C, *
The default POP UP KEY is....{ CTRL F2 )
The current POP UP KEY is....{( ALT P )

Enter one of the following..

© The definition for POP UP KEY followed by ’'ENTER’
© TENTER' to use default POP UP KEY
o 'ESC’ to end entry

Figure 3-10. Pop Up Key Definition

7. You now will be asked for the Base Address of the DAS-50. Base address
values may be given in either hex or decimal; however, if they are given
in hex they must be preceded by an ampersand and an H (i.e., &H). Make
certain that the base address you give has not been already assigned to
another peripheral and agrees with the Base Address Switch setting on
the DAS-50.
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DAS-50 Setup Program

Full path name to DASSODRV.SYS: C:\DAS50
POP UP MENU KEY definition: ALT P
Base Address for DAS-50: <Enter>

D50 I/0 Base Address Selection

The Base Address can be entered in either decimal or hex.
If entered in hex, the number must be preceded by &H
(i.e., &H310 is the same as 784)

The default DAS-50 Base Address is ( &H310 ).
The current DAS-50 Base Address is ( &H310 ).

Enter one of the following..

o The BASE ADDRESS to use for the DAS-50 followed by 'EN-
TER’

o 'ENTER’' to use default BASE ADDRESS

o 'ESC’' to exit Setup

Figure 3-11. Selecting a Base Address

8. You will now be asked to confirm your selections. (See Figure 3-12.)
If you wish to change an entry, press () and the program will return
to the screen requesting a path name for the DAS-50 driver. To return
to DOS, press (Esc). Otherwise, press (.
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DAS-50 Setup Program

Full path name to DASS50DRV.SYS: C:\DASS50
POP UP KEY definition: ALT P
Base Address for the DAS-50:&H310

DAS-50 Setup CONFIRMATION

Enter one of the following..

o 'N' if above entries are NOT OK
o '"ENTER’ to continue
o 'ESC’' to exit setup

Figure 3-12. Confirming the DAS-50 Setup

9. The program will back-up your present CONFIG.5YS file to the file
CONFIG.BAK and write the new set-up information to the CONFIG.SYS
File. The CONFIG.SYS file is displayed. An example is given in
Figure 3-13. If your system already has a CONFIG.BAK file, you will
be asked if it should be deleted as shown in Figure 3-14.
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Backing old CONFIG.SYS file to CONFIG.BAK
and creating new CONFIG.SYS

DEVICE = C:\SYS\ANSI,SYS

DEVICE = C:\VI.SYS /HK=ALT H /MK=ALT M /SK=ALT TAB
DEVICE = C:\DASS50DRV.8YS /PK= CTRL F2 /BA = §&H310
files = 20

buffers = 10

Figure 3-13. Creation of the new CONFIG.5YS

Backing old CONFIG.SYS file to CONFIG.BAK
and creating new CONFIG.SYS

Backup file already exists
Delete it? (¥Y/N)

DEVICE = C:\SYS\ANSI.SYS

DEVICE = C:\VI.SYS /HK=ALT H /MK=ALT M /SK=ALT TAB
DEVICE = C:\DASS50DRV.8YS /PK= CTRL F2 /BA = &H310
files = 20

buffers = 10

Figure 3-14. CONFIG.BAK Already Exists
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10.  In order to activate the CONFIG.SYS file that was created, press (ctr Lj(Alt)(Del]
simultaneously to re-boot the system.

3.5.3 Loading/Unloading the Drivers from DOS

The VI.5YS and DAS50DRV.SYS drivers can be "manually” loaded from the DOS com-
mand line, if desired. This is useful if you frequently run memory-resident programs.
Using this technique, a maximum of 500 driver file bytes will remain memory resident
once the drivers have been unloaded. You can create batch files which will alleviate the
tediousness of this method. See Notes for specifics on batch files.

NOTE: Both of these drivers must be loaded for the DAS-50 to operate. Be sure that
ANSILSYS has been loaded. Refer to Appendix C if you have multiple DAS-50's or
another MetraByte PCIP instrument installed.

Syntax Conventions
The following syntax conventions are used in this section:

1. { } - Anything enclosed within curly brackets is optional. Do not
include the curly brackets in the command.

2. [ ] - Anything enclosed within square brackets is mandatory. Do not
include the square brackets in the command.

3. UPPER CASE is used to define the abbrievated command name. The full name
may be used. Command statements should be entered in UPPER CASE.

4.  Italic print is used to indicate command statement parameters.

Loading the Drivers

The LS.COM utility lets you load the DAS-50 driver files from the DOS command line.
Help is available for this utility. The help screen briefly describes the function of, syntax
for, and a sample usage for LS.COM. To access help, type L8 at the DOS prompt.

3-20



DAS-80 User's Guide Getting Started

VL.SYS

To load the VLSYS driver, type the following at the DOS prompt:
LS [Path\VI.SYS] {/HK = x} {/MK = m} {/SK = s}

Where

HK designates the Help Key. Whenever the indicated key (x) is pressed, the
help screen will be displayed if the DAS-50 is visible. On-line help consists
of a brief description of the DAS-50, a listing of current Key settings, and a
listing of all commands which can be incorporated into your application
programs.

x represents the key combination ((¢ctrl]) and/or (21t] plus one of the fol-
lowing;: {a] through (2], through (F10), (0] through (9), (5, (Esc), or (2))
spelled out. For example, "CTRL D" would indicate that and
would be pressed at the same time to bring up the help screen. The default
setting for the help key parameter is .

MK designates the Mode Select Key. This key combination places the visible
DAS-50 into keyboard entry mode. Refer to the following section for more
information.

m is the name of the key combination -- and/or blus one of the
following: (a) through (2), 1) through (¥10), (&) through (9), (Tab], (s}, or
(2). Tt must be spelled out, for example, "F1" assigns the function key {1} to
be the Mode Select Key. The default Mode Select Key is (A1t)().

SK defines the Instrument Select Key. If you have multiple MetraByte PCIP
boards installed in your computer, this key or key combination is used to
toggle between their setup menus.

s is the name of the key or key combination -- and/or (Alt) plus one
of the following;: (a) through , through (£10), (¢] through (9), (2, (Esc},
or (2) spelled out. For example, "Alt I" would indicate that and (1) must
be pressed simultaneously. The default Instrument Select Key is (A1t3(=).

3-21



Getting Started DAS-50 User's Guide

Examples

LS VI.SYS /HK=ALT H /MK=ALT M /SK=ALT TAB
Ls VI.S¥YS
LS C:\PCIP\VI.SYS /HK=?

DASS0DRV.SYS DRIVER

To load the VI.SYS driver, type the following at the DOS prompt:

LS [PATH/DASSODRV.SYS] {/PK=p} ({/BA=b}

Where:

PK designates the Pop-Up Menu Key. Whenever the indicated key or key
combination is pressed, the instrument’s Pop-Up Setup Menu will be dis-
played. Each type of PCIP or DAS-50 instrument must be assigned a differ-
ent Pop-Up Key.

p is the name of the key combination. It must be spelled out. For example,
"CTRL P" would indicate that and (?) must be pressed at the same
time to bring up the help screen. The default setting for the Pop-Up Menu
Key is (ctrl)(F2).

NOTE
We suggest that you avoid assigning only one key as a Pop-Up key --
unless it is a function key. Assigning one key will most likely will disable
that key for use in other software applications.

BA defines the base address setting for the DAS-50. If this parameter is not
given, the default base address of &H310 (784 decimal) will be used.

b is the value of the base address. Base address values may be given in
either hex or decimal; however, if they are given in hex they must be prec-
eded by an ampersand and an H (i.e., &H). Make certain that the base
address you give has not been already assigned to another peripheral.
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NOTE: If optional parameters are not specified, their default values will be used.
Examples

LS D:\DAS50\DAS50DRV.SYS /PK= CTRL F2 /BA = &H310
LS C:\PCIP\DAS50DRV.SYS /BA=784
LS DASS50DRV.SYS

Unioading the Drivers

The US.COM utility lets you unload the DAS-50 driver files from the DOS command
line. Each driver must be unloaded separately. Help is available for this utility. The
help screen briefly describes the function of, syntax for, and a sample usage for
US.COM. To access help, type US at the DOS prompt.

To unload a driver, at the DOS prompt, type:
US [PATH/DRIVER FILENAME]
Where:

DRIVER is VIL.SYS or DAS50DRV.SYS.
FILENAME

Examples

US D:\PCIP\VI.SYS
US C:\DAS50\DASS50DRV.SYS

Nofes

d VLSYS loads into memory in two portions: a resident portion and a transient
portion. The resident portion occupies about 500 bytes of memory and stays res-
ident until the computer is rebooted or turned OFF. VLSYS should be un-
installed after DAS50DRV.SYS.
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. When loading VI.SYS from a batch file, load it twice, i.e.:

LS {path}VI. SYS
LS {path}VI.SYS

This is necessary because VI.5YS loads in two portions. Normally, this
occurs automatically; however batch files do not allow this.

. Load VI.8YS as soon as possible after power-up and then unload it if you do not
need it. This action locates the resident portion as low as possible in memory,
avoiding the creation of memory "holes". (DOS has no mechanism for recovering
fragmented memory.)

. When LS.COM loads a .SYS file, it displays an Amount of Memory statement.
The amount indicated may exceed the actual .SYS file size, because additional
memory is allocated to the .SYS file as "working" space.

. In some instances, the LS.COM utility can be used to load non-MetraByte drivers
- for example MSMOUSE.SYS. However, in general, MetraByte does not suggest
this practice. Not all non-MetraByte drivers work and those that do cannot be
unloaded without disrupting certain interrupt vectors. If you choose to experi-
ment with this procedure, the VL.SYS driver must be loaded first.

. It is important that you specify the path to the driver files when calling L5.COM
from the command line. If no path is specified, LS.COM will search the current
directory and then the paths listed in the CONFIG.SYS file (using the PATH =
command). LS.COM will load the first file it finds in the specified path, display-
ing the filename and path as well as the load destination.

. If two instrument drivers are installed, you must have two boards installed. DO
NOT install two drivers at the same base address.
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CHAPTER 4
OPERATING THE DAS-50

4.1 GENERAL

The DAS-50 can be programmed by using the Pop-Up Menu or by writing your own
application programs incorporating the DAS50 driver commands. These commands are
described in Chapter 6. The Pop-up Menus are convenient when you first begin to use
the DAS-50. They provide an easy means to exercise all of the DAS-50’s capabilities.
They are also useful in suitations where writing any type of a program is difficult.

This chapter describes the Pop-Up Menu. To access this menu, press the Define Pop-Up
Hot Key(s) (see Chapter 3). The default Pop-Up Hot Key sequence is (ctr1)F2). Once
the DAS-50 Set-up Menu is popped-up, you can use a mouse or the keyboard to select
the DAS-50's operating parameters.

4.2 USING A MOUSE

If your computer is equipped with a mouse, the mouse can be used to set the operating
parameters of the DAS-50. Once the DAS-50's setup display is popped up, the mouse
will be enabled. (Be sure to enable the mouse driver before bringing up the DAS-50's
setup display.) As you move the mouse around, you wil see the rectangular cursor
move. Make your selection by moving the cursor to the parameter to be changed or to
select the operating mode. Then "click” the mouse.

4.3 USING THE KEYBOARD

Keyboard mode can be invoked by pressing the Mode Select Key combination (See
Chapter 3.) or, if in mouse mode, by selecting the Kybd Entry mode option. The default
Mode Select Key is (a1t)(M). When Keyboard Entry mode is selected, you change from
field to field using the cursor keys( (#}, (#), (3), and (¢)). The selected parameter will flash
and appear in reverse type. Each parameter or value is changed individually. Once the
value has been changed, you must press (). Information describing the legal strokes for
the current parameter will be displayed at the bottom of the menu.

4.4 ON-LINE HELP

On-line Help is always available by pressing the Help Key combination. (Refer to Chap-
ter 3.) The programmed key combination displays in the upper left corner of the Pop-Up
Menu. The default Help Key combination is (A1c](1).
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4.5 THE POP-UP MENU

Before you try to access the Pop-Up Menu, ensure that the device drivers and the
DAS-50 itself have been installed according to the directions given in the previous chap-
ters. Then, press the Pop-Up Menu Key ((€tr1)([F2) or other programmed Pop-Up Key).

Figure 4-1 shows the DAS-50's Pop-Up Menu.

DAS50 HELP(ALT H) - KBRD ENTRY SETUP START ABORT DIAG -
SAMPLES g _ CLK ACTUALRATE 5  CHNS RANGE
[1048576 -]J, [INTExT ] [ 10000MHz ]i L o] < 10V
BUFFER TRIG ADDR TRIGGER ON START
....... 7 [ PROGRAM 1 [arren ]

Figure 4-1. Pop-Up Menu

NOTE
At this point, the data can only be changed by using the mouse. If you do not havea
mouse installed, switch to keyboard entry by pressing the Mode Select Key combina-
tion. (Default is (A1t)(M).) Refer to section 3.3 for more information regarding the Mode
Select Key.

The Pop-Up Menu is divided into two sections. The main portion of the menu contains
the DAS-50's Operating Parameters. These are:

. Samples

. Clk

*  Actual Rate
. Chn’'s

. Range

. Trigger On
. Start

. Buffer Trig Address

Section 4.6 describes the operating parameters and their settings.
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The Operating Modes are accessed by selecting the options on the top line. These are
discussed in section 4.7 and include:

*  KybrdEntry
. Acquire

. Abort

. Save

. Diag

4.6 OPERATING PARAMETERS

The DAS-50's operating parameters consist of;

. Samples

. Clk

*  Actual Rate
. Chn’s

. Range

. Trigger On
. Start

. Buffer Trig Address

SAMPLES This parameter sets the number of samples which are

collected during a trace. The minimum number of samples which can be specified is 48.
The maximum number is dependent on the amount of memory installed on the DAS-50.
(i.e., 262,144; 524,288; 786,432; 1,048,576) Numbers must occur in steps of 16. If the num-
ber given is not a multiple of 16, it will be automatically rounded to the next highest.
Note that the number of samples specified has no meaning if the Before Trigger Mode is
selected. (Refer to "Start” parameter description.)

This parameter has an T, |, and a square button in between. (Refer to Figure 4-2.) If you
are using a mouse to enter data, you can increment or decrement the current value by
steps of 16. For example, to increment the number by 16, move the cursor to the T and
click the mouse once. The square button is used to indicate that data entry in the mouse
mode has been completed. Notice that as you change the digits of the sample number,
the square button will blink. When you have completed the changes, move the cursor to
the square button and click the mouse once. The square button will stop blinking.



Operating the DAS-50 DAS-50 User’s Guide

’/ INGREMENT
SAMPLES ?,/
1048576 13

Figure 4-2. Sample Parameter

CLOCK This parameter allows you to select the clock source.

If Int is selected, the conversions will be initiated by the internal clock. Otherwise, an
external TTL clock will initiate conversions. If the internal clock is specified, a clock rate
must also be given. Figure 4-3 provides a timing diagram for each clock type.

THTERMAL CLOCK TO HOLD MODE TINING DIAGHAM

TNTEfrAL
LLOCK —
-1 k- yes
EHCULE 4 :
COMMAND . [_—‘“'ﬁ _'4 e
—A K= LW +1U0PS OF JITTER
HOLD
SIONAL _ e e e
EXTERMAL CLOCH 70 HOLD MODE TIMING DIAGRAR
EX [URNAL
LLCCK o

Ll |

Eg‘.ﬁ[ﬁm Lﬁ 240 H60re "N

—H E— i +100PE OF JLITER

rO D
SIGHAL

HOTES: 1. THE APEmatli GRCCATAINTY CGlT1EHL S
INIEHAL QLR+ 100PS
EXFERfUL LLOL = L00FS

Figure 4-3. Clock Timing



DAS-50 User's Guide Operating the DAS-50

ACTUAL RATE This parameter appears only if an internal clock

rate is specified. The conversion rate range is 1 MHz to 137 Hz and is determined by the
formula:

Rate (Mhz) = 9{N, where N is 9 to 65535

If an invalid rate is given, the number will be automatically rounded to the nearest valid
rate,

When using the mouse to input data, you can re-define the units by moving the cursor
to the MHz indicator and clicking the mouse until the correct unit is reached.

This operating parameter, like the Samples parameter, also provides T and ! to facilitate
data entry. Refer to the Samples parameter description for more information.

CHN’S This parameter selects which channels are to be used.

Channels can be selected in the following combinations: 0, 1, 2, 3, 0&1, 0&2, 0&3, 1&2,
1&3, 2&3, 0&1&2&3.

RANGE The range parameter selects the input voltage range
The following ranges may be selected: +2.5V, £5V, £10V, 0-5V, and 0-10V.

TRIGGER ON The Trigger On parameter allows you to specify how

a trace is to be triggered. If Program is selected, trace is triggered from the application
program.

If Digital Level is chosen, an externally generated digital pulse triggers the trace. You
must also specify the Level parameter (HI or LO).

When Channel 0 Level is selected, an analog signal on channel 0 is the trigger source.
The trace is triggered on either the high or low side of a specified voltage. You must

also specify the Level and Trigger > (voltage) parameters.

Digital Edge selects a digital pulse as the trace trigger. The trigger occurs on the POSi-
tive or NEGative edge of the signal.
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Channel 0 Edge, selects an analog signal on channel 0 as the trigger source. The trigger
occurs when the specified voltage is reached on the given edge of the signal. When
selecting this type of trigger, you must also specify the Edge and Trig At parameters.

START The start parameter lets you select when a trace

will begin. As the samples are collected, the status square will change to "BUSY" and the
characters will flash. Once the trace has been completed, the status block will display
"DONE".

Start modes are as follows:
After - This mode starts a trace after the trigger has occurred. The specified number of

samples are collected. This is the only mode which can be selected when the Trigger On
mode is Program. The timing of this mode is illustrated in Figure 4-4.

TRACE - AFTEF - TRIGGER TIMING DIACIAAH

e |
TRIGGER ——— e | S // s ——
o, N I S T T T O
R [E TR O P T D
e a

MOTES: 1. THE HAXTHLN INTEFNAL O CXIEFOVAL CLOCK RATE 15 1HQ
2. THE M[NIrEy TRIGGER DURATION 16 10BH8

3. THE CHAMMEL BEIWI MEXGINED IS FROZEM AT THE S1AAT (F THF
EHOODE COMAAND.

Figure 4-4. Trace After Timing Diagram
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Before - When the Before mode is specified, the trace begins immediately and an
unlimited number of samples is collected until the trigger occurs. When the trig-
ger is detected, the trace stops. When in this mode, the Samples parameter does
not need to be set. A timing diagram for this mode is given in Figure 4-5.

TRACE -BEFORE - TRIGGER TIMING DIatRAn

EXTERMAI
DGTL/CH. 0
TAIGGER

g LoLrerererereruerere e
S I O T T

TRACE l ) .
FRIGGEFED R

TRACE
COMPLETE }

MDTES: {1, TE maXIfH IMTERNAL O EXTEf CLOCK ANTE 1§ 1062
2. NE NN MIGGEAR TLAaTIoN tS cotrs

3. THE CHARFL BEING MEASURED 15 FAOZEN AT NE STAAT OF TiE
EHCODE COMMAM.

Figure 4-5. Trace Before Timing Diagram
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About - In the about mode, samples are collected until a trigger signal is
received. The DAS-50 then continues to take the number of samples specified by
the Samples parameter. See Figure 4-6 for an illustration of the timing for this
mode.

TRACE - ABOLT -TRIGGER TIRING DIAGRAN

EXTERNAL
DGIL/EH. O

e [ 0L P L L L
s (L, LU,

1 —m e

-, )

TRACE
TRILCERED

—— e ———— _.._m__l

[RACE I
COHPLETE e e ffor e —

MUIEST 1. Bl max oo INToAsl (W EXIEHRAL QLOCH RATE §S jrh2
2. THE PINLLH THIGCLR LURaT 1N 15 10008

3 THE QUANFEL BETFG ACASFEDN [S FROZEN AT JIFE STAHT OF NE
ENCODE Cormail.

Figure 4-6. Trace About Timing Diagram

EDGE - This parameter selects the edge of the signal the trigger will occuron. A
positive (POS) or negative (NEG) edge can be specified for digital and analog trig-
gers.

(digital and analog triggers)

LEVEL - This parameter selects the level of the signal the trigger will occuron. A
high (HD or low (LO) level can be specified.

(digital and analog triggers)
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TRIG AT - This parameter determines at what voltage the trigger will occur.
Both positive and negative voltages can be specified. (Toggle the + or - sign by
moving the cursor to the current sign and clicking the mouse.)

(analog edge triggers)

TRIG > - When the voltage specified by this parameter is exceeded, the trigger
will occur. Both positive and negative voltages can be specified. (Toggle the + or
- sign by moving the cursor to the current sign and clicking the mouse.)

(analog level triggers)

4.7 OPERATING MODES
This section describes the operating modes. They are:
e Kbrd Entry

When Kbrd Entry is selected, the mouse is deactivated and the keyboard is enabled.
When keyboard entry is activated, the words "Kbrd Entry" will flash. Keyboard Entry
only affects the Setup and Diagnostic Menus. To re-enable the mouse, press (Esc).

« Acquire

This option signals to the DAS-50 to start acquiring data.
 Abort

The Abort option allows you to stop a trace.

e Save

The Save option access the Save menu (See Figure 4-7.), which allows you to set the vari-
ous paremeters used in saving data. You can specify the file which data is to be saved
to, which sample the DAS-50 is to start the save procedure at, and the mode and format
used to save the data.
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DASS0 HELP{ALT H)

[:osc?naplgaécgag ] _Save Mode — r%&g\lﬁfg%ﬂ% _]

N — .
= i
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Figure 4-7. Save Menu

Samples/Channel This parameter specifies how many samples per

channel are to be saved. After an acquisition takes place, the maximum number of
samples taken is displayed.

Save Filename This parameter determines which file the data will

be saved to. To enter a new filename, select Save Filename and type the new filename.
Be sure to include the proper drive and path information.

See also Save Mode.

Sample Offset This designates the first sample to be saved relative to

the trigger. This can be either a positive (+) or negative (-) value. After an acquisition
has taken place, this parameter is set to the value where the first sample is taken.

Save Mode This selects how data is added to the data file. The

new data can replace the contents of an existing file (Overwrite), be added to the end of
an existing file (Append), or be written to a new file (New).

Format This parameter determines whether data is saved in ASCHI

or Binary form.

Chn’s Chn's selects the channel from which data is to be

saved. This can be 0, 1, 2, 3 or any combination thereof (e.g., 0 & 1, 0&2,0&3,1&
2,1&3,2&3,0&1 &2 & 3). Note that data must have been collected for channels in
order to be saved.
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Status This block will display the current "save data status”.
This can be either BUSY or READY.

» Diag

This option lets you access the DAS-50 Diagnostic Tests. DIAG is selected, the setup
menu is wiped out and the Diagnostic Menu is shown. Diagnostics allows you to
read/write either a 5555 hex or AAAA hex pattern to the board.
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CHAPTER 5
LOGGING DATA

5.1 GENERAL

All PCIP-type instruments, including the DAS-50, use the same structure for storing
data to a file. In this structure, the data is preceded by a header. The header contains
the details and conditions of the data recording. The data is arranged to correspond to
the order of channel sampling. The data headers are readable ASCII text files. Data
may be ASCII or Binary. In this chapter, the term data set refers to the data stored during
a sampling session. A data file may contain one or more data sets. Each data set in the
data file must have its own header.

This chapter is offered as guide to understanding and "manually"” creating headers for
data sets (PCIP instruments automatically generate a data set complete with header and
data upon each save data command). It identifies and describes the required contents
and structure for data sets. It also presents typical data set examples.

5.2 DATA-SET FILE (SAMPLE)

The following data file is a typical example of file structure and recorded data. The rules
for file structure and parameters are given in the following section.

**k*kgample data filew***
*

Start Global

Date: 05/15/90
Time: 10:53:31
SampleSetSize 18
RateMantissa 10000
RateExponent -10
RecordSize 4
DataMode ASCII
Instrument DAS-50
Channels 2

End

Start Channel
Channel 0
Polarity Bipolar
FSMantissa 1
FSExponent 1
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DataSize 12

AnalogMSB 11

AnalogLSB 0

DigitalMSB -1
DigitalLSB -1

End

Start Channel

Channel 2

Polarity Bipolar
FSMantissa 1

FSExponent 1

DataSize 12

AnalogMSB 11

AnalogLSB 0

DigitalMSB -1
DigitalLSB -1

End

Start Command

Set Sample=104857¢
Set Rate Int 1.0000Eé6
Set Chan=0&2

Set Range +/-10V

Set Trigger Mode 0 Start AFTER
End

* Trigger Address : 0000000
* Sample Relative to Trigger : +0000000
Start Data

+0010,+2000

+0020,+1980

+0032,+1967

+0052,+1903

+0098,+1867

+0133,+1790

+0167,+1642

+0235,+1542

+0389,+1498

End

*

*%*End of filewww*

3= % 3 St 2%
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Every PCIP data set contains one Start global group, one or more Start Channel group,
and a Start Data section. A Start Command group is added automatically during instru-
ment data-saves; but is not necessary in a "manually” generated data set. It may be
omitted from a "manually” generated data set header.

A data file may contain more than one data set, but each data set must have its own
Global and Channel Information.

5.3 DAS-50 DATA-SET FILE STRUCTURE

PCIP data-set headers may contain up to three types of information: Global, Channel, and
Command. In a data set, these information types appear under the headings of Start
Global, Start Channel, and Start Command. Similarly, the actual data in the data set
appears under the heading of Start Data. For example:

whdkhBaginning of File %¥akx
w

Start Global
Date:

Timea:
SampleSetSize
RateMantissa
RateExponent
RacordSize
DataMode
Instrument
Product
Channels

End

*

Start Channel
Channel
Polarity
FSMantissa
FSExponent
Datasize
AnalogMSB
AnalogLSB
DigitalMSB
DigitalLSB
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End

*

Start Command
Instrument Commands
in effect at time of
recording.

End

*

Start Data

Data Here

End

*

*hk Nk NENd of Fllak*kx

Every data set contains one Start Global group, at least one Start Channel group, and a
Start Data section. A Start Command group is added automatically during instrument
data-saves; but is not necessary in a "manually" generated data set, it may be omitted
from a "manually” generated data set. A data file may contain more than one data set
and each must have its own Global and Channel information. The different sections are
described below.

5.3.1 Start Global Group

Start Global Indicates start of global information area.

Date: Enter date as mm/dd/yy where mm is month, dd is day, and
Yy is year.

Time: Enter time as fth:mm:ss where hh is hours, mm is minutes,

and ss is seconds.

SampleSetSize: Refers to number of samples in data set. Enter total num-
ber of data samples to be taken.

RateMantissa Used with the RateExponent to express the sample rate

(time per data point). Decimal points are not allowed; use
RateExponent to adjust.
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RataExponent

RecordSize

DataMode

Instrument

Product

Channels

End

logging Data

Use as a power of 10 with RateMantissa to express the sam-
ple rate. Example: to express a value of 25.6us, enter a
RateMantissa of 256 with a RateExponent of -7.

Enter the number of channels sample times two (for the
number of bytes in each channel sample).

Enter ASCII or BINARY to label the mode of data-save.
When BINARY is selected, the header is in ASCII although
the data is in Binary.

Specify the name of the PCIP Instrument presently in use,
as shown in the upper-left commer of the Pop-Up menu - for
example, DAS-50. (NOTE: This should be the same name
assigned by the PCIPMOD program.)

The name of the original recording instrument, such as
DAS-50.

Enter the number of channels in the data set. There will be
a separate Start Channel group for each specified channel.

Indicates the end of the Global information block.

5.3.2 START CHANNEL GROUP

Start Channel

Channel

Polarity

DataSize

Indicates the start of a Channel information block.

Enter the number of the channel being described (first
channel is 0).

Enter either UNIPOLAR or BIPOLAR.
Number of bits per sample (8,12, or 16 bits). DataSize is

used with FSMantissa and FSExponent to calculate the Full
Scale Voltage. (See also FSExponent description below.)
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FSExponent
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FSMantissa, DataSize, and FSExponent are used together to
calculate the value of Full Scale Voltage. (See also FSEx-
ponent description below.)
FSExponent (¢, as a power of 10}, DataSize, and FSMantissa
(m) are used to calculate the Full Scale Voltage (FSV)
according to the following formulae:
(1) In general, FSV is calculated using:

FSV = m * 10°

(2)  The voltage can then be found using one of the follow-
ing:

For Bipolar Data
Voltage = FSV * [Data/2Psteiire-1l)
For Unipolar Data

Voltage = FSV * [Data/2Pcaéire))

Example
Assume:
m=1
e=1
Data = 1280
DataSize = 12.

Then:FSV = 1 * 10* = 10V,

The Bipolar voltage is:

Voltage = 10%[1280/2'] = 6.25V
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AnalogMSB
AnalogLSB
DigitalMSB

DigitalLsSB

End

¥
NOTES:

Logging Data

The Unipolar voltage is:
Voltage = 10%[1280/2%] = 3.125V

*

Bit position of Most Significant Bit of analog data.

*

Bit position of Least Significant Bit of analog data.

*

Bit position of Most Significant bit of digital data.

*

Bit position of Least Significant bit of digital data.

End of Channel Information block.

(1) If negative ones (-1) are given for AnalogMSB and AnalogL.SB, no analog data exists.

(2) If negative ones (-1) are given for DigitalMSB and DigitalLSB, no digital data exists.

(3) The Least Significant Bit is 0.
5.3.3 Start Command Group

A Start Command group is automatically added with any data-save command; however,
it is not a requirement for a manually generated data set.

Start Command

End

Indicates the beginning of syntax code. This code contains
the commands required to setup the instrument to the con-
figuration that was in effect when data was saved. Each
line must be preceded by a #.

End of Start Command block.
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5.3.4 Start Data Section

Start Data Data which follows appears in the format chosen in the
Global Information block (ASCII or BINARY). For ASCII
data, each row will be carriage-return and line-feed termi-
nated, and represents a single sampling of data from one or
more channels. In each row, data for each channel will be
presented in the order sampled, and it will be separated
from adjacent channel data by commas. For example, data
from a 3-channel sampling will appear as: XX, XX, XX

End End of Start Data block.

5.3.5 Comments

Comment entries in a data file must be preceded by an asterisk (*). Thus, in a single line
of a data file, all characters between the opening asterisk and the carriage return
((Enter)) are ignored during a read of the data-set.
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CHAPIER 6
PROGRAMMING

6.1 GENERAL

This chapter discusses the on-board registers and the language interface. These descrip-
tions will be useful to programmers who intend to create custom data collection pro-
grams. Data logging must be done by means of these types of programs.

The chapter begins by describing the Independent Language Interface. A series of
ASCII commands allows you to control the operation of the DAS-50 from a program
written in any of several languages. Each of the commands is described in detail. The
description includes a synopsis of the command’s function, its syntax, and a few exam-
ples illustrating its use. Refer to Appendix B for a complete listing of error messages
associated with the execution of these commands.

The chapter also contains a short procedure for incorporating the commands into a pro-
gram. Two sample programs, written in C and BASIC, are given.

For those who require more specific control over the DAS-50, register descriptions are
also given. It should be noted, however, that these are only an outline of the registers’
functions. Refer to the Intel ® 82C54 Data Sheet in Appendix A for more information.

6.2 LANGUAGE INDEPENDENT INTERFACE

The DAS-50 is provided with a Language Independent Interface. To open the interface
file, use the standard file open command for the language you are using and the file-
name "$DAS50". Once the device file has been opened, commands are passed to the
device in ASCII using whatever print or write instructions are available with the
language. The commands which are with the language interface are described below.

Examples of opening the language interface file in BASIC and C are provided below.
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BASIC EXAMPLE

20 CLS

30 ON ERROR GOTO 340

40 OPEN "SDASS50" FOR OUTPUT AS #1
50 PRINT #1, "CLEAR"

60 OPEN "3DAS50" FOR INPUT AS #2

70 4
80 'Clear area on screen for command
90 4

100 LOCATE 11, 1:PRINT" "

110 LOCATE 12, 1:PRINT" "

120 LOCATE 13, 1:PRINT” "

130 LOCATE 11,1

140 -

150 INPUT "Enter command ", AS$

160

170 ‘determine if it’'s a read command

180 C§ = MID$(A$,1,2)

190 IF (C$="re"OR CS$="RE" OR C$= "re" OR C$= "RE") THEN MODE=1
ELSE MODE=()

200 -

210 PRINT #1,A$

220 IF MODE=0 THEN GOTO 100

230 -

240 'if READ then retrieve data

250 -

260 INPUT #2,A8

270 PRINT "The Value returned was...", A$

280 PRINT "Strike any key to continue”

290 IF INKEYS$="" GOTO 230

300 GOTO 100

310

328 r'Error Handler

330 -

340 BEEP

350 PRINT "Basic Error number : ";ERR

355 REM CHECK for syntax error in DAS-50

360 IF ERR=68 OR ERR = 57 OR ERR = 75 THEN GOTO 430

370 IF ERR <> 62 GOTO 470

380 ‘must be error 62 .., nothing to read

390 PRINT " Nothing to READ"

400 CLOSE 2

410 OPEN "S$DASS50" FOR INPUT AS #2
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420 GOTO 470

430 INPUT #2,EN: LINE INPUT #2,AS: LINW INPUT #2,B$
440 PRINT "DAS50 Error number ";EN

450 PRINT "ERRCOR - "B§$

460 PRINT "On command line of ...";AS

470 PRINT "Strike any key to continue”

480 IF INKEYS$="" GOTO 480

490 cC1s

500 RESUME 100

C EXAMPLE

FILE *VI

char *ErrMessl[200],
ExrrMess2;

int ErrNum;

main{);
{
if ((VI = fopen("$DAS50", "r+"))==NULL)
printf ("Could not £ind device DAS-~-50"):
if (! (fputs("Set SA 1234 rate lef ch 0 Acquire",VI)GetError;
if (£flush(VI) = EOF) GetError:;

}

rewind (VI};

void GetError()

\* retrieve error number and error message from device*\

{

facanf (VI, "%d", ErrNum) : \* get error num-
bar)\

fgets (ErrMesasl, 80, VI); \* get error
message 1\

fgets (ErrMass2, 80, VI) ; \* get error mes-
saga 2\

printf ("ERROR Number %d", ErrNum);

printf ("ERROR - %3", ErrMess2):

printf ("On command line of ...%s", ErrMessl);
rawind (VI);

}
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Nomenclature Rules

This section presents a few nomenclature rules to bear in mind while reading the com-
mand descriptions:

(1} Anything appearing in curly brackets, (i.e, { }) is optional.
Don’t enter the curly brackets.

(2)  Anything appearing in square brackets indicates a mandatory choice.
The square brackets should not be entered.

(3) Uppercase defines the command’s key letters which are the minimum set
to be used. Upper and lower case in use do not matter.

(4) Variables denoting parameters will be in italics.

(5) Multiple commands may appear on one command line.
Commands

Table 6-1 provides a listing of all the Language Interface Commands. You may find it
useful to run the D50CMD.BAS program provided on the Utility Disk. This provides an
example of the use of each Language Interface Command.
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Table 6-1. Language Interface Commands

Programming

Commands

ACQUIRE

CLEAR

HIDE

LOCK

READ BASE ADDRESS
READ CHANNELS

READ CLOCK

READ RANGE

READ RATE

READ SAMPLE

READ SAVE CHANNELS
READ SAVE CHANNELS
READ SAVEFILE

READ SAVE FORMAT
READ SAVEMODE

READ SAVE OFFSET
READ SAVE SAMPLES
READ SAVE STATUS
READ START

READ STATUS

READ TRIGGER ADDRESS
READ TRIGGER MODE
READ TRIGGER VOLTAGE
SAVE ABORT

SAVE DATA

SET ADDRESS address

SET CHANNELS channel_number(s)
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DAS-50 User's Guide

Commands

SET RANGE r

SET RATE EXT rate_value

SET RATE INT rate_value

SET RATE rate_value

SET SAMPLES s

SET SAVE CHANNELS chaunnel_number(s)

SET SAVE FILE filename

SET SAVE FORMAT [Binary, AScii]

SET SAVE MODE [NEw, OVerwrite, APpend]

SET SAVE OFFSET x

SET SAVE SAMPLES

SET START trace_mode

SET TRIGGER MODE trigger_mode ([AT,@) trigger_voltage}
SET TRIGGER VOLTAGE {[AT, @] trigger_voltage}
SET TRIGGER VOLTAGE {[AT, @] trigger_voltage}
SHOW

STOP

TRANSFER buffer_segment offset size [step)
UNLOCK
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ACQUIRE

The Acquire command tells the DAS-50 to begin collecting data using the trigger mode,
voltages, and data collection rate already specified. Refer to the sef commands for more
information.

Syntax

ACquire

Example:

acquire

Associated Error Messages

101 Unknown character encounterad
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CL - The Clear Command

The Clear command clears the DAS-50's device buffers. It is recommended that this
command be performed after each oPEN of the DAS-50.

Syntax

CLaar

Examples

cl
clear

Associated Error Messages

101 Unknown character encountered
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HIDE

This command is used to remove an instrument’s operating panel from the screen. If
multiple instruments are installed, the panel appearing on the top will be hidden.
Otherwise, the instrument last opened in the file, will be hidden.

Syntax

HIde

Example:

hide

Associated Error Messages

101 Unknown character encountered
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LOCK

When this command is executed, the parameters in the Set-Up Menu can not be altered.
It disables both the keyboard and the mouse.

Syntax

LOck

Example

lo

Associated Error Messages

101 Unknown character encountered
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REad BA
The Read Base Address command returns the base address of the DAS-50.

Syntax

REad BAse

Example:

read ba Returns the base address of the DAS-50.

Associated Error Messages

101 Unknown character encountered
104 Illegal word following READ
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REad CHannel

This command returns an integer which represents the channel selected at the last
acquire.

Syntax
REad CHannel
Returns
is an integer representing the channel number. This can be a single channel, switched

between any two channels, or selected to scan from channel 0 to channel 3. Integers and
their corresponding Channel numbers include:

o]
N - O

3

0&1

0&2

0&3

1&2

1&3

2&3
0&1&2&3

[y >R~ TN AW & 5 TN ST I

=

Examples

rea channel
re ch

Associated Error Messages
101 Unknown character encountared

104 Illegal word following READ
105 Illegal word following Channel
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REad Clock

This command returns an integer, representing the clock mode status (internal/exte-
rnal).

Syntax
REad CLock
Returns

If a 0 is returned, an internal clock is used. If a 7 is returned, the clock is external.

Examples

raead clock

re cl

Associated Error Messages

101 Unknown character encountered
104 Illegal word following READ
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REad RANge

This command returns an integer representing the voltage range at the last acquire.

Syntax
REad RANge
Returns

The return integers and their corresponding ranges are shown below:

0 + 2.5V

1 1+ 5.0V

2 + 10.0V

3 Oto5V

4 Oto10V
Examples

rea range
re ran

Associated Error Messages
101 Unknown character encountered

104 Illegal word following READ
106 Illegal word following Range
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REad RAfle

This command returns a string in floating point format, representing the sample rate at
the time of the last acquisition. This command should be used with Read Clock which
returns the clock mode status {(internal/external).

Syntax
REad RAte
Examples
rea rate
re ra

Associated Error Messages

101 Unknown character encountered
103 Illegal word following READ
110 Illegal word following Rate
111 Illegal or missing Rate value
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REad SAmples

The Read Sample Command returns a string which represents the number of samples
set at the last acquisition.

Syntax

REad SAmples

Example
read sample
rea sa

Associated Error Messages
101 Unknown character encountered

104 Illegal word following READ
116 Illegal or missing Sample count
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REad SAVe CHannels

Returns an integer designating which channels data is written from.
Syntax

REad SAVe CHannels

Returns
n is an integer representing the channel number. This can be a single
channel, switched between any two channels, or selected to scan from
channel 0 to channel 3. Integers and their corresponding Channel num-
bers include:
0 0
1 1
2 2
3 3
4 0&1
5 0&2
6 0&3
7 1&2
8 1&3
9 2&3
10 0818283
Examples
re sav ch = Selects channel 3.

Associated Error Messages

119 Illegal read SAVE command
120 Nothing following Save command
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REad SAVe Flle

Returns the name of the current file in which data is being saved.
Syntax

REad SAVe Flle

Example

RE SAV FI = Will return the name of the currently
open file.

Associated Error Messages

119 Illegal read SAVE command
120 Notkhing following SAVE command
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REad SAVe FOrmat

Returns an integer indicating whether data is saved in ASCII or Binary format.
Syntax

REad SAVe FOrmat

Returns
0 if data is saved in Binary form.
1 if data is saved in ASCII form.
Examples

READ SAVE FORMAT
ra sav for

Associated Error Messages

119 Illegal read SAVE command
125 Nothing following Save command
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REad SAVe MOde

This command returns an integer which represents the mode used to save data to a data
file. Data can replace the contents of an existing file (Overwrite), be added to the end of
an existing file (Append), or be written to a brand-new file (New).

Syntax

REad SAVe MOde

Returns
0 NEW - Creates a new file and adds the data to it. The file can not
already exist.
1 OVERWRITE - New data will overwrite existing data in the file.
i APPEND - Adds data to the end of an existing file.
Examples
RE SAV MO

rea sav mod
read save mode

Associated Error Messages

119 Illegal read SAVE command
I20 Nothing following Save command

6-20



DAS-50 User's Gulde Prograrmming

REad SAVe OFFSet

Returns current save offset.
Syntax

REad SAVe OFFSeat
Returns

x represents the offset from the trigger address.

Example

RE SAV OFF

Associated Error Messages

119 Illegal read SAVE command
120 Kothing following Save command
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REad SAVe SAMples

Returns how many samples per channel are to be saved.
Syntax

REad SAVe SAMples
Returns

$ represents the number of samples to be read per channel.

Example

RE SAV SAM

Associated Error Messages

119 Illegal read SAVE cormmand
120 Nothing following Save command
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RFEad SAVe STafus

This command returns an integer indicating the current "Save Data" status.

Syntax

REad SAVa STatus

Returns
n is an integer which represents the current save data status, where:
-1 BUSY
0 READY
>0 DQOS Error Number
Examples
RE SAV ST

Associated Error Messages

119 Ifilagal read SAVE command
120 Nothing following Save command
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REad STatus

The Read Status command returns a status string indicating the current bit settings of the
status register.
Syntax
REad STatus
Returns
The status string can be interpreted as shown in the table below.

Status String Interpretation

Bit # Description

0-1 Memory Size. These two bits are used to indicate the amount of on-board memory which has been
installed on your DAS-50. Possible bit settings are : 00 = 256K memory, 01 = 512K memory, 10 =
768K memory, and 11 = 1M memory.

2 Trigger Address Latched. This bit is set by the board following a trigger, and reset by the board upon
a PC bus read of the ADC data.
3 Trace Triggered. This bit s set by the board when the trace is triggered, and reset by the board when

the Start trace bit of the Trigger/Timer Control Register is resct.

4 Trace Completed. This bit is set by the board once the trace is complete, and reset by the board when
the start trace bit of the Trigger/Timer Control Register is reset.

5 Trigger Level. This bit reflects the state of the voltage comparator used for external triggering. A “1"
indicates the voltage on Channel 0 is higher than the voltage set by the Trigger Level DAC.

6 Buffer Full. This bit is set by the board when the Trace Buffer is full, and reset by the board when the
start trace bit of the Trigger/Timer Control Register is reset.

7 Not used.
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Examples

rea st
ra stat

Associated Error Messages

101 Unknown character encountered
104 Illegal word following READ
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REad STARTMode

This command returns a string integer representing the start mode at the time of the last
acquire. For a description of the various start modes, refer to the Set Start Command
description.

Syntax

REad STARTMode trace mode

Returns
trace_mode is an integer which represents the current save data status, where:
0 Before Start Mode
1 About Start Mode
2 After Start Mode
Examples

get startm

Associated Error Messages

101 Unknown character aencountered
104 Illegal word following READ
107 Illegal word following Start
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REad TRIGgerAddress

When this command is executed, data is first read from the device. After this, the cur-
rent memory address is returned.

Syntax

REad TRIGAddress

Example:

re triga

Associated Error Messages

101 Unknown character encountered
104 Illegal word following READ
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REad TriggerMode
This command returns a string integer representing the trigger mode at the time of the
last acquisition.
Syntax
REad TRigger MOde
REad TM
Returns
An integer which represents the current trigger mode, where:
¢ Program
1 Digital High Level
2 Digital Low Level
3 Analog High Level
4 Analog Low Level
5 Digital Positive Edge
b Digital Negative Edge
7 Analog Positive Edge
8 Analog Negative Edge
Examples
rea tr MO

Associated Error Messages

101
104
108
109

Unknown
Illagal
Illegal
Illegal

character following Get

word following READ

word following TRIG

number following TM or Trig Mode
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REad TRIGgerVoitage

This command returns a string representing a voltage between +9.99V and -9.99V; the
trigger voltage set at the time of the last data acquisition.

Syntax
REad TRIGVoltage

Examples

ra trigv

Associate Error Messages

101 Unknown character encountered
104 Illegal word following READ
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SAVe ABort

When this command is executed, the program stops saving data to a file. A message to
this effect is inserted in the data file.

Syntax

SAVe ABort

Examples

SAV AB

Associated Error Messages

NONE
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SAVe DAta

When this command is executed, data is saved to a data file.
Syntax

SAVe DAta

Examples

SAV DA

Associated Error Messages

119 Illegal read SAVE command
121 DASS50 has never acquired data
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{SE1} ADdress

This command sets the local address pointer on the DAS-50 to the given address. This
enables the user to read data back from any portion of the on-board memory.

Syntax

{SEt} ADdress address

Where:
address Valid addresses are between 0 and 1048575.
Examples:
ad 45123 =  Sets address pointer to address 45123,
set address 0 = Sets address pointer to 0.

Associated Error Messages
101 Unknown character encountaered

103 Illegal word following SET
115 Illegal or missing Set Address wvalue
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{SEt] CHannels

This command tells the DAS-50 which channels are to be opened. There are a total of 4
channels available for data acquisition.

Syntax

SEt CHannels n

Where
n is the channel number. The DAS-50's input may be selected as a single
channel, switched between any two channels, or selected to scan from
channel 0 to channel 3. Channel number combinations which may be
selected include:
0 0&3
1 1&2
2 1&3
3 2&3
0&1 0&14:2&3
0&2
Examples
set channel 3 = Selects channel 3.
chan 2&3 =  Selects channels 2 and 3.
ch 0&1&2&3 = Selects channels 0, 1, 2, and 3.

Associated Error Messages
101 Unknown character encountered

103 Illegal word following SET
105 Illegal word following Channels
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{SEf) RANge

This command defines the voltage range.
Syntax

SEt RANge r

Where
r is the voltage range. Allowed voltage ranges are:
{+}5V +-2.5V
{+}10V +-5V
+10V
Examples
set range +-5V = Defines voltage range as £t5V.
ran 10V = Defines voltage range as 10V.
+5V = Defines voltage range as 0 to 5V.

Associated Error Messages
101 Unknown character encountered

103 Illegal word following SET
106 Illegal word following Range
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{SEt} RAte

This command determines how frequently samples will be taken. The Set Rate com-
mand can be tied to an internal or external clock.

Syntax
{SEt} RAte INt rate value Internal Clock
{SEt} RAte EXt External Clock
Where:
rate_value determines how frequently the samples will be taken.
Rate_values can be any value in the range 137.33 to
1,000,000 Hz. If a value above 1 MHz. Is given, it will
become 1 MHz.
Examples:
set ra led = Sets the sample rate to 10KHz.
set rate ext = Ties the sample rate to the external clock
rate int 7.5e5 = Sample rate is 750 khz.

Associated Error Messages
101 Unknown character encountered
103 Illegal word following SET

110 Illegal word following Rate
111 Illegal or missing Rate value
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{SEl} SAmples

This command determines how many samples will be taken.
Syntax

SEt SAmples s

Where
5 represents the number of samples to be taken. S can be a value any-
where between 48 and 1,048,576. The value given should occur is steps
of 16. If it does not, it will be rounded up to the nearest modulo 16
value.
Examples:
samples 233008 = Sets number of samples to be gathered as 23338.
sa 1E6 = Defines number of samples to be taken as 1,000,000.

Associated Error Messages
101 Unknown character encountered

116 Illegal or missing Sample count
103 Illegal word following SET
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{SE1} SAVe CHannels

This command designates which channels data is to be saved from.
Syntax

{SEt} SAVa CHannels n

Where
n is the channel number. This can be a single channel, switched between

any two channels, or selected to scan from channel 0 to channel 3.
Channel number combinations which may be selected include:
0 0&3
1 1&2
2 1&3
3 2&3
0&1 0&1&24&3
0&2

Examples

set save channel 3 = Selects channel 3.
sav chan 2&3 = Selects channels 2 and 3.

sav ch 0&1&2&3 = Selects channels 0, 1, 2, and 3.

Associated Error Messages

119 Illegal read SAVE command
105 Illegal word following Channels
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{SEt} SAVe File

Designates a file to which data is to be saved.
Syntax

{SEt} SAVe FIle ‘filename’
Where

filename  is the file to which the data is to be saved. The filename must include
the appropriate drive and path information.

Examples
SE SAV FI 'c:\junk\data.log’ = Designates that data is to be saved into

the DATA.LOG file located in the direc-
tory junk on the C drive.

Associated Error Messages

119 Illegal read SAVE conmand
124 Illegal Save Fllespac
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{SEt] SAVe FOrmat

Determines whether data is saved in ASCII or Binary format.
Syntax

{SEt) SAVe FOrmat [BInary,AScii]
Where

BInary  indicates that data is to be saved in Binary form.

AScii indicates data is to be saved in ASCII form.
Examples
SE SAV FO BI = Data is saved in Binary form.
SAVE FORMAT ASC = Data is saved in ASCII form.

Associated Error Messages

119 Tllegal read SAVE command
125 Illegal word after Save Format
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(SEt} SAVe MOde

This command selects how data is added to a data file. The new data can replace the
contents of an existing file (Qverwrite), be added to the end of an existing file (Append), or
be written to a brand-new file (New).

Syntax

{SEt) SAVe MOde mode

Where
mode can be one of the following:
OVerwrite - New data will overwrite existing data in the file.
APpend - Adds data to the end of an existing file.
NEw - Creates a new file and adds the data to it. The file can not
already exist.
Examples
SE SAV MO NEW = Writes data to a new file.
sav sav mo over =  Overwrites existing data in file.

sav sav mode ap = Appends data to an existing file.

Associated Error Messages

119 Illegal rxead SAVE command
I23 1Illegal Save Mcde
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{SEt} SAVe OFFSet

Designates the first sample to be saved relative to the trigger point.
Syntax

{SEt} SAVe OFFSet x
Where

x represents the first sample to be saved in relation to the trigger.

Example

SE SAV OFF 3

Associated Error Messages

119 Illegal read SAVE cormmand
127 Illegal offset relative to trigger address
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{SEl] SAVe SAMples

Designates how many samples per channel are to be saved.
Syntax
{SEt} SAVe SAMplas s

Where

s represents the number of samples to be read per channel.

Example

SE SAV SAM 52

Associated Error Messages

119 Illegal read SAVE command
126 Illegal Sample Size
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{SEt} STart

This command defines when the sampling trace will begin. Traces can be taken before,
after, or before and after a trigger signal is received. Check the Help Menu for addi-
tional valid syntax options.

Syntax
{SEt} 8Tart trace mode

Where

trace_mode is the trace mode performed. (NOTE: The trace modes can be selected
by using either the first letter or the first two letters of the trace_mode name, i.e., ab
for about.) Modes include:

B Before. In this mode, the DAS-50 will collect unlimited samples
until a trigger signal is received.

AB ABout. In this mode, samples are taken until a trigger signal
is received. The DAS-50 will continue to take the number of
samples specified by the Set Sample command after the command
trigger is received.

AF AFter. In this mode, the number of samples specified by the
Set Sample command is collected after a trigger is received.

Examples:

START AF =  Startcollecting samples after trigger is received.

ST AB = Start collecting samples before trigger is received. When trigger
received, collect x samples more and stop.

SAB = Start collecting samples immediately and stop when trigger sig-
nal is received.
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Associated Error Messages
101 Unknown character encountered

103 Illegal word following SET
107 Illegal word following Start
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{SEl} TriggerMode

This command determines what type of signal trigger is to be used and what the trigger
signal voltage is to be. A trigger can be generated by the PC internally or externally -

either digital or analog on the negative or positive edge. (Analog triggers originate from
channel 0.) The trigger signal’s voltage can occur anywhere between -9.99V and +9.99V.

Syntax

{SEt} TRigger MOde trigger_mode {[AT,8] trigger voltage}l
{SEt} TM trigger_mode {[AT,8) trigger voltage}

Where:

trigger_mode is a value between 0 and 4 which defines the mode of trig-
gering to be used. Valid trigger modes are:

Program

Digital High Level
Digital Low Level
Analog High Level
Analog Low Level
Digital Positive Edge
Digital Negative Edge
Analog Positive Edge
Analog Negative Edge

N W = O

trigger_voltage is the voltage of the trigger signal. Voltages may range
between -9.99V and +9.99V.
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Examples
tr MO 0 = Sets the trigger mode as being via the user program.
trig mode 3 @ 2.3 = Defines an analog trigger when Channel 0 is greater
than 2.3V.
tm 2 = Defines the trigger mode to be an digital trigger at a
"I"'I‘L "Oll.

Associated Error Messages

101 Unknown character encountered
103 Illegal word following SET
109 Illegal word following Mode
117 No Trigger Voltage
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(SE1] TriggerVoltage

The trigger voltage can be set separately (i.e., not included as part of the Set Trigger com-
mand) by using the Set Trigger Voltage command.

Syntax

{SEt} TRigger VOltage {[AT,Q) trigger voltage}
{SEt} TV {[AT,8])} trigger voltage}

Where
trigger_voltage is the voltage of the trigger signal. Voltages may range
between -9.99V and +9.99V.
Examples

trigger at -3.4 = Defines trigger voltage to be -3.4V.

Associated Error Messages
101 Unknown character encountered

103 Illegal word following SET
117 Illegal or missing Trig volt value
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SHow
Displays either the Setup/ Acquire Pop-Up Menu or the Save Data screen.

Syntax
SHow {[n]}
Where:
n can be 1 or 2. Enter 1 for Setup/ Acquire screen or 2 for the
Save/Data screen.
Example:
show [1] = Displays the Setup/Acquire Screen.
show = Displays the SHOW1 screen.

Associated Error Messages

101 Unknown character encountered
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STOp

The Stop command is used to halt data acquisition.
Syntax

STop

Example

stop

Associated Error Messages

101 Unknown character encountered
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TRAnsfer

The Transfer command is used to move data from the on-board memory of the DAS-50
to an array in the computer’s memory.

Syntax

TRAnsfer buffer seg offset size {step)

Where
buffer_seg If this is set to -1, the routine is being called from Interpre-
tive BASIC.
offset This is the offset of the buffer array.
size This indicates the number of words to transfer.
step Determines which data readings will be returned. Allowed

step values are 1, 2, and 4 whose meanings are as follows:

1- DAS-50 returns consecutive data readings.

2- DAS-50 returns every other reading. This is
useful in applications where 2 channels are being used
to collect data and only 1 channel’s data is to be read.

4 - Every fourth reading is returned. This is useful in
applications where data is being acquired in 4 channels

and you wish to store or read 1 channel’s data.

The default value is 1.
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Example

TRA,

-1, VARPTR(x%(0)), 20

Associated Error Messages

101
102
112
113
114

Unknown Character encountered...

Space Expected ...

Illegal or missing TRAns Segment value
Illegal or missing TRAns Cffset value
Illegal or missing TRAns Size value
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UNLock

When this command is executed, the parameters in the Set-Up Menu can be changed by
using the keyboard or the mouse.

Syntax

UNLock

Example

Unl
unloc

Associated Error Messages

101 Unknown character encountared
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6.3 PROGRAMMING SEQUENCE

This section provides a brief discussion of various sequences. There are two ways of
programming the DAS-50: using direct access, or using the Independent Language Inter-
face. The direct approach consists of reading and writing to the hardware. This method
is not suggested. Instead, we recommend that you use the Interface routines described
in the previous section. You may wish to refer to the description of the I/O map found
in section 6.7. Three examples of programming sequences are provided below.

Example 1. Trace After Trigger Mode
1.  Opena communication path to the DAS-50.

2. Setup the DAS-50 by writing the following values: channels, range, rate,
samples, start, trigger mode (trigger voltage).

3. Start the trace by writing the Acquire command.
4. Check for the trace to be complete by using the status commands. Note
that reading the status involves a write of "Get Status" followed by

a read of the DAS-50 communication input buffer. See the programming
examples on the Utility Disk.

5. Set the DAS-50 Memory Address Pointer to 0 by writing Address 0.

6.  Move the desired number of samples to the computer’s memory by writing
the Transfer command.

Note that when reading a single channel of a multi-channel trace, the

address pointer must be set to the first word of that channel
{address 0, 1, 2, or 3) to be read.
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Example 2. Trace Before Trigger Mode

1.

2,

Open a communication path to the DAS-50.

Setup the DAS-50 by writing the following values: channels, range, rate
start, trigger mode (trigger voltage).

Start the trace by writing the Acquire command.

Check for the Trace to be complete by using the Status command. Note
that reading the status involves a write of Get Status followed by a read
of the DAS-50 communication input buffer. See the example programs on
DAS-50 Utility Disk.

Determine the Trigger Address by using the Get Trigger Address command.

Read the Status to see if the DAS-50 buffer is full and calculate from
where you want to start reading data and set the DAS-50 Memory Address
Pointer by using the Address command.

Note that if the DAS-50 buffer is not full, the first valid data word is
at address 0. If the buffer is full, the first valid data word is at
the address following the trigger address.

Move the desired number of samples to the computer’s memory by writing
the Transfer command.

Example 3. Trace About Trigger

1.

2.

Open a communication path to the DAS-50.

Setup the DAS-50 by writing the following values: channels, range, rate,
samples, start, trigger mode (trigger voltage).

Start the Trace by writing the Acquire command.
Check for the Trace to be complete by using the Status command. Note
that reading the status involves a write of Get Status followed by a

read of the DAS-50 communication buffer input buffer. See the programming
examples on the Utility Disk.
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5. Determine the Trigger Address by using the Get Trigger Address command.

6.  Read the Status to see if the DAS-50 buffer is full and calculate from
where you want to start reading data and set the DAS-50 Memory Address
Pointer by using the Address command.

Note that if the DAS-50 buffer is not full, the first valid data word

is at address 0. If the buffer is full, the first valid data word is

at the address following the trigger address plus the number of samples
requested.

7.  Move the desired number of samples to the computer’s memory by writing
the Transfer command.

6.4 ANALOG TO DIGITAL CORRESPONDENCE

The basic algorithm that converts the 12-bit digital output of the DAS-50 to its corre-
sponding analog voltage value is as follows:

V = (FSR) ((DR/4096} - 0.5 N))
where:
V is the analog voltage
FSR is the full scale range : 5, 10, 20 (volts)
DR is the Digital Output from DAS-50 registers
N is 1 for Bipolar, 0 for Unipolar

The language interface driver takes into account the bipolar/unipolar factor and the
transfer equation becomes:

V = (FS) (DD/2048)
where:
V is the analog voltage

FS is the full scale 2.5, 5, 10 (volts)
DD is the digital output from the Language Interface Drivers
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Note the difference between Full Scale Range and Full Scale in the two above equations.
On a unipolar range, the two values are the same, while on a bipolar range the Full Scale
Range is twice the Full Scale value.

6.5 DIRECT SCREEN 1/0

The VI.SYS driver maintains all the instruments’ visual characteristics. In doing this,
the VLSYS prevents any screen writes to the instrument area by intercepting and inter-
preting all INT 10 h calls that would result in affecting the visible instruments. Any
program that uses DOS or INT 10's to display information will work with out
interference to the visible instruments. If, however, a program is being used that per-
forms direct screen 1/0 (i.e., writes directly to the display’s memory) it is impossible to
prevent the visible screen from being overwritten, one may redraw it by doing a
pop-down followed by a pop-up. The instrument itself will be unaffected.

Most BASICs will have no problems, although it has been noted that some BASICs do
direct screen I/O when scrolling the screen up. If this is the case, one could pop the
instrument down before the scroll would occur.

MS QuickC, will not change to the user’s screen unless there has been a write to the
screen. If the user programs the instrument to pop-up, using the SHOW command,
before any normal screen 1/0 has occurred, the instrument will pop-up over QuickC'S
SCREEN and not the user’s screen.

BASIC files Specification

If BASICA is loaded without any command line switches, there will be only 3 file per-
mitted to be open at one time. Since the instrument require two files to be open (1 for
output and 1 for input) it may be necessary for your program to have more than 3 files.

To do this, enter:

BASIC \fn where n is the number of files (up to 16).
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Microsoft C

If the DAS-50 is opened for reading and writing as below:

FILE *DSO0;
D50 = fopen( "$DAS50", "x+");

It is important to execute a rewind command between an input and output or an output
and input command to the DAS-50. In addition, in Microsoft C, it is necessary to issue a
n fflush () command after the fprint () to ensure that the command is flushed from
DOS’ buffer.

6.6 REGISTER DESCRIPTIONS

Table 6-2 lists and describes the Registers and their base offsets. More detailed informa-
tion regarding each register is provided in the paragraphs following the table. It should
be noted that R is used to denote Read Only Registers and W is used to denote Write
Only Registers.
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Table 6-2. DAS-50 I/O Address Map
Base Offset Description Type
Base + 0 ADC/{Memory Test} Low Byte R
Memory Test Low Byte W
Base + 1 ADC/(Memory Test) High Byte R
Memory Test High Byte w
Base + 2 ADC/{Memory Test) Low/High Byte R
Base + 3 Trigger/ Timer Control Register R
Trigger/Timer Control Register w
Base + 4 Timer - Counter 0 Data W
Base + 5 Timer - Counter 1 Data w
Base + 6 Timer - Counter 2 Data w
Base + 7 Timer - Control Word w
Base + 8 Address Generator Reset Register w
Base + 9 Trigger Address Register - LSB R
Address Generator Offset Register - LSB w
Base + 10 Trigger Address Register - MSB R
Address Generator Offsct Register - MSB w
Base + 11 Trigger Address Register - M54 R
Address Generator Offset Register - M54 w
Base + 12 Channel Control Register w
Base + 13 Analog Input Range Control Register W
Base + 14 Analog Voltage Trigger Level Register w
Base + 15 Status Register R

ADC Low Byle (Base + 0)

This is a read only register containing the four low-order bits. The register is left justi-
fied and zero-filled. This address must be read before the ADC high byte.
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Memory Test Low Byte (Base + 0)

This is a read /write register. The memory test byte corresponds to the ADC low byte.
The Memory Test Mode is selected by writing a 3 (decimal) to the Trig/Timer Control
Register (Base + 3).

ADC High Byte (Base + 1)

This is a read only register, which contains the ADC’s eight high-order bits. This
address can be read consecutively to obtain 8-bit data resolution. Each read will incre-
ment the Memory Address Register.

ADC /(Memory Tesf) Low/High Byte (Base + 1)

This is a read /write register. This byte corresponds to the ADC high byte. The Memory
Test Mode is selected by writing a 3 (decimal) to the Trig/Timer Control Register (Base
+3).

ADC Low/High Byte (Base + 2)

This is a Read Only Register. The ADC Low and High bytes can be read consecutively
from this one address, starting with the Low Byte. When the second byte is read, the
Memory Address Register is incremented to the next address.

Trigger/Timer Control Register (Base + 3)
The Trigger/Timer Control Register is described in the following paragraphs .

B1 and B0 Trace Selection. Bits B1 and B0 select the Trace Mode to be used. The
Trace Mode determines when the trace is started in relation to when
the trigger occurs. There are three modes which can be selected:
Before, About, and After. A memory test mode can also be invoked.
Settings of the bits are described in Table 6-3.
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Table 6-3. Trace Selection

Bl |BO ]Description

0 0 Trace Before Trigger
0 1 Trace About Trigger
1 0 Trace After Trigger
1 1 Memory Test Mode

Before - In the Before trace mode, the trace is begun immediately and
samples are taken until a trigger occurs. The sample number parame-
ter does not does not affect this trace mode.

About - In the About trace mode, samples are taken until a trigger
takes place. Then the specified number of samples are collected (See
set samples command or the samples description in the Pop-Up menu
discussion for more information.}

After - In this mode, the trace is begun after a trigger is detected. The
trace continues until the number of samples specified is collected.

Trigger Internal/External. Bit B2 selects whether the trigger signal is
generated from an external or internal source. Triggers can be gener-
ated from three sources: the PC’s bus, a digital TTL pulse, or the volt-
age level from Channel 0. If the trigger originates from the PC’s bus,
set this bit to 1. Otherwise, set the bit to 0.

Trigger Digital/Analog. This value of this bit indicates whether the
trigger occurs on an external digital or Channel 0 voltage input. Ifa
digital pulse is desired, set the bit to 1. Likewise, to trigger on the
Channel 0 voltage, set the bit to 0. This bit is only used if an external
trigger is selected by bit 2.

Trigger Polarity Positive/Negative. This bit is used to select whether
a trigger will occur on the negative or positive going edge of the sig-
nal. If the trigger occurs on the positive edge, set the bit to 1; otherwise
it should be set to 0. This bit is only used if an external trigger is
selected by bit 2.
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B5 Trigger Armed/Disarmed. This bit is used in conjunction with Bé to
start a trace.

B6 Start/Stop Trace. The bit is set by the PC Bus to begin a trace. The PC
can also reset the bit to stop a trace.

B7 Acquisition Rate Timer Internal/External. If the acquisition rate is to
be generated according to an on-board timer, select Internal (Set the bit
to 1.) If the rate is generated by an external timer, set the bit to 0
(External). NOTE: Refer to the description of Bit 7 in the Analog Input
Range Control Register (Base + 13) for more information.

Timer - Counter 0 Data (Base + 4)

This register is only active when bit 7 of the Trigger/Timer Control Register is set for
internal timing (Set to 1.). The register is used in Mode 3 (Refer to the Intel ® 82C54
Data Sheet in Appendix A for more information.)

The 9 MH2z system clock rate is divided by the value of this counter. The result is an
internal ADC conversion rate in the range 1 MHz to 137 Hz. For example, if the value of
the counter is 11, the resultant ADC conversion rate is 818 KHz. Some example values
are listed in Table 6-4.
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Table 6-4. Conversion Rates

Divisor Clock Rate

9 1 Mhz
10 900 Khz
11 818 Khz
12 750 Khz

13 692 Khz

65535 137 Hz

Timer Counter 1 Data (Base + 5)

This counter provides a terminal count number from 1 to 65534. This register operates
in Mode 0 as described in the Intel ® 82C54 Data Sheet in Appendix A. It will contain
the modular count of the sample size. The driver software sets this to 16 (decimal), pro-
viding a sample count in increments of 16.

Timer Counter 2 Daia (Base + 6)

This counter operates in conjunction with Timer Counter 1 to select the ADC sample size
in the Trace About Trigger and Trace After Trigger modes. This counter operates in
Mode 2 (See the Data Sheet in Appendix A.) to divide the sample count by 16. While
counter 1 in Mode 0 provides a terminal count from 1 to 65534. This results in a
modulo-16 sample count with a minimum of 48 and maximum of 1,048,576. Note that
although it simplifies programming to always have Counter 2 as a divide by 16, it can be
programmed for a minimum count of 2 for finer resolution of small sample sizes.

Timer Conlrol Word (Base + 7)

Used in conjunction with the previously described timer registers, this register selects
counting modes and control operation.

Address Generator Resel Register (Base + 8)

A write to this register will reset the Address Generator to "zero minus 1" prior to start-
ing a trace. The data value is not significant.

LSB Trigger Address(RO)/Address Generator Offset Register(WO)-(Base + 9)

The LSB Trigger Address Register (RO) contains the trigger address (after the trigger but
before the first ADC data read) or the present Address Generator Address (after the first

6-62



DAS-50 User's Guide Programming

ADC read). Bit 2 of the Status Register is set when a trigger is detected. The register
contains the LSB of the 20-bit address corresponding to the buffer location following the
trigger. When ADC data is read, bit 2 of the status register is reset and this register will
track the address generator.

The LSB Address Generator Register (WO) is loaded with the LSB of the 20-bit Offset
Address to be entered into the Address Generator.

MSB Trigger Address(RO)/Address Generator Offset Register(WO)
(Base + 10)

The MSB Trigger Address Register (RO) contains the trigger address (after the trigger
but before the first ADC data read) or the present Address Generator Address (after the
first ADC read). Bit 2 of the Status Register is set when a trigger is detected. The regis-
ter contains the MSB of the 20-bit address corresponding to the buffer location following
the trigger. When ADC data is read, bit 2 is reset and this register will track the address
generator.

The M5B Address Offset Register (WO) is loaded with the MSB of the 20-bit Offset
Address to be entered into the Address Generator.

MS4 Trigger Address(RO)/Address Generator Offset Register(WO)
(Base + 11)

The MS4 Trigger Address Register (RO) contains the trigger address (after the trigger
but before the first ADC data read} or the present Address Generator Address (after the
first ADC read). Bit 2 of the Status Register is set when either a trigger is detected or a
trace is stopped. The register contains the M54 of the 20-bit address corresponding to
the buffer location following the trigger. When ADC data is read, bit 2 is reset and this
register will track the address generator.

The MS4 Address Generator Offset Register is loaded with the M54 of the 20-bit Offset
Address to be entered into the Address Generator.
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Channel Control Register (Base + 12)

The channel control register is described in Figure 6-1 and Table 6-5.

[ L

| L
} 4
DATA
NRECTION

ADDRESS GENERATON
COUNT CONTROL

MULTIPLEXER
CONTAOL

Figure 6-1. Channel Control Register
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Table 6-5. Channel Control Register

Bit Settings # of Channels |Data Memory |Multiplexer Firing
Direction Order
XX000000 1 IN 0
XX000100 ! " 1
XX001000 ! " 2
XX001100 ! " 3
XX100000 ! ouT
XX000001 2 IN 0-1
XX000101 " " 0-2
XX001001 ! " 0-3
XX001101 ! " 1-2
XX010001 " " 1-3
XX010101 " " 2-3
XX100001 " ouT
XX000010 4 IN 0-1-2-3
XX100010 ! ouT

Anadlog Input Range Control Register (Base + 13)

The contents of this register are shown in Figure 6-2.

B0 - B6 Input Voltage Range. The bits are set as indicated in Table 6-6 to
achieve the desired INput Voltage Range.

Table 6-6. Input Voltages

Bit Settings Input Voltage Range
(B0-B6)

X0010001 -25t0+25V
X0100010 Sto+5V

X1000100 -10to+10V
X0101001 Oto+5V

X1001010 Oto+10V
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B7 Trigger Edge/Level. When this bit is set to 1, the trigger is edge-
sensitive. When this bit is set to 0, the trigger is level-sensitive.

ar B

TRIGOER EDGELEYEL

WAUT VOLTAGE RANGE

Figure 6-2. Analog Input Register
Analog Voltage Trigger Level Register (Base + 14)

This is a write-only register. The register contains the 8-bit DAC data for the External
Analog Voltage Level triggering. The DAC provides a 256-step trim resolution covering
-10 to + 10 volts.

Status Register (Base + 15)

The Status Register is shown in Figure 6-3.

87 L
I BUFFEn
NoT  FULL e
usED TRIGGER TRACH
LEVEL THAGERED MEMOAY
BIZE
TRACE
COMPLETE

TRIGGER
ADDRESS
LATCHED

Figure 6-3. Status Register
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Memory Size (Bits 0 -1) - Table 6-7 lists the settings of bits 0 and 1.

Table 6-7. Memory Size

Bit 1 Bit 0 Memory Size
0 0 256K

0 1 512K

1 0 768K

1 1 M

Trigger Address Latched (Bit 2) - Indicator bit is set by board following a trigger, and
reset by board on PC bus read of ADC data.

Trace Triggered (Bit 3) - This bit is set by the board when the trace is triggered, and
reset by the board when the start trace bit of the Trigger/Timer Control Register is reset.

Trace Completed (Bit 4) - This bit is set by the board once the trace is complete, and
reset by the board when the start trace bit of the Trigger/Timer Control Register is reset.

Trigger Level (Bit 5) - This bit reflects the state of the Voltage Comparator used for
external triggering. A "1" indicates the voltage on Channel 0 is higher than the voltage
set by the trigger level DAC.

Buffer Full (Bit 6) - This bit is set by the board when the Trace Buffer is full, and reset
by the board when the Start Trace bit of the Trigger/Timer Control Register is reset.
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CHAPTER 7
CALIBRATION AND WARRANTY INFORMATION

7.1 GENERAL

This chapter provides instructions for calibrating the DAS-50. The return to factory
procedure is also discussed in the event that your unit should require repair.

7.2 CALIBRATION

The Utility Disk contains the program CAL50.EXE, a user-friendly callbration program
written in BASIC. The CAL50.EXE program leads you through each step of the calibra-
tion procedure.

1.  Allow the DAS-50 to warm-up for at least 1 hour.

2. To invoke the Calibration Program, at the DOS prompt, type:
CALS0

3. The program will respond with the screen shown in Figure 5-1. Enter the
appropriate Base Address setting using the appropriate format. Only Base
Addresses greater than or equal to 256 decimal (100 hex) are valid. If an invalid
base address is entered, a beep sounds and a base address is prompted for again,
If a hex value is given in an unrecognizable format (Valid format i{s &H?7??.), the

following error message appears.

?Rado from start
Enter the Base Address Setting

4.  The program then checks to see if the Base Address Switch s appropriately
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set for the given base address. If a valld base address is given, the program draws
a picture of the corresponding base address switch setting and checks to see that
the installed board s at the given address. If it is, this message is displayed:

DAS-50 1s responding at selected base addrass-
Praas ’'Enter’ to continue

If the board is not installed at the given base address, you will be prompted as
follows:

DAS-50 is not responding at selected base address-
Check switch setting or press ’'Enter’ to try again.

5.  Once the board has been installed at the specified address, and (Erter)
has been pressed, the screen shown in Figure 7-1 is displayed. Press (1) or (2) for
the appropriate Diagnostic procedure. Note that you can exit from the routine at
any point by pressing (Esc).

This is the DAS-50 Calibration and Memory Test Program

Enter the Base Address Switch setting (decimal or &H---):

For addrass 768 (Hax 300) set switch as shown
BASE ADDRESS
ON 98 7 6 5 4

DAS-50 is responding at selected base address -
Press 'Enter to continue’

Figure 7-1, Calibration Start-Up Screen
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1. DAS-50 Calibration Routine

2. DAS-50 Memory Test Routine

Select from above or "Esc’ 1o Exit

Figure 7-2. Calibration/Memory Test Screen

To begin the calibration routine, press (1) . The first screen of the

calibration procedure will appear. (Refer to Figure 7-3.) Enter the appropriate
channel number and follow the procedures outlined in the corresponding screens.
Make certain to perform the calibration according to the instructions. Maintain
the sequence because some adjustments are dependent on the others.
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DAS-50 Calibration Routine

1. The only equipment thét is neaded to calibrate the DAS-50

is & Procision DC Voltage Reference Source, such as an
Electronic Development Corp. Mode E100EC and a screwdriver.
2. Connect the DC Voitage Source to any Input Channel

3. Entar the Input Channal Number (0 is the defauit):

Flgure 7-3. First Calibration Screen

7.  To begin the memory test procedure, press (2) . The Memory Test screen
will appear. (Refer to Figure 7-4,) Enter the appropriate number for the memory
hank to be tested. The program will then begin to read and write to the address.
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DAS-50 Memory Test Routine

Tha Mamery Capacity switch indicates that you have
# banks (#K) installed

It this is correct, press 'Enter’ to continue

Otherwise, anter the correct number of banks installed (1-4):

Figure 7-4. Memory Test Screen

7.3 WARRANTY INFORMATION

All products manufactured by MetraByte are warranted against defective materials and
workmanship for a period of one year from the date of delivery to the original pur-
chaser. Any product that is found to be defective within the warranty period will, at the
option of MetraByte, be repaired or replaced. This warranty dees not apply to products
damaged by improper use.
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WARNING

MetraByte Corporation assumes no liability to damages consequent to the use of this
product. This product is not designed with components of a level of reliability suitable

for use in life support or critical applications.

7.4 RETURN-TO-FACTORY INFORMATION

Before returning any equipment to the factory for repair, you must first call the Techni-
cal Support Department at (508) 880-3000. They will try to diagnose and solve your
problem over the phone. If they ascerlain that the unit has to be returned to the factory
for repair, they will issue a Return Material Authorization (RMA) number. Note that if
the board is to be repaired under warranty, the Technical Support Department will need
your invoice number and the date the board was purchased. Please reference the RMA
number on any correspondence regarding the board.
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When returning the Board for repair, please include the following information:
1. A brief description of the problem.

2.  Your name, address, and telephone number.

3. The invoice number and the date when the board was purchased.

4. Repackage the board in its original anti-static wrapping (and handle
it with ground protection) and ship it back to:

Repair Department

Keithley MetraByte Corporation
440 Myles Standish Boulevard
Taunton, Massachusetts 02780

FAX:(508)880-0179
Telephone:(508)880-3000
Telex: 503989

Be sure to reference your RMA number on the outside of the package!
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tel 82C54
CHMOS PROGRAMMARBLE INTERVAL TIMER

m Compatible with all intel and most B Three independent 16-bit counters
other microprocessors 1 Low Power CHMOS
B High Speed, "'Zero Wait State” —Icgc = 10 mA @ 8 MHz Count
Operatlon with 8 MHz 8086/88 and frequency
80186/188 ® Completely TTL Compatible
E Handles Inputs from DC to 8 MHz .
—10 MHz for 82C54-2 ] zlx Prora;r:able Counter Modes
m Avallable In EXPRESS W Binary or BCD counting
— Standard Temperature Range m Status Read Back Command

-- Extended Temperature Range B Avaiiable in 24-Pin DIP and 28-Pin PLCC

The Intet 82C54 is a high-performance, CHMOS version of the induslry standard 8254 counter/limer which is
designed 1o solve the timing control problems common in microcomputer system design. It provides three
independesnt 16-bit counters, each capable of handling clock inputs up to 10 MHz. All medes are sofiwars
programmable. The 82C54 is pin compatible with the HMOS 8254, and is a superset of the 8253,

Six programmabie imer modes allow the 82C54 to be used as an avent counter, elapsed time indicator,
ptogrammable one-shot, and in many olher appiications.

The B2C54 is fabricated on Intel's advanced CHMOS lii technology which provides low power ¢ensumplion
with performance equal 1o or greater than the eguivalent HMOS product. The 82C54 is available in 24-pin DIP
and 28-pin ptaslic leaded chip carriar (FLCC) packages.
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Figure 2. 82C54 Pinout
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Table 1. Pin Description

Symbol Pin Number Type Function
DIP PLCC
D7-Dy 1-8 2.5 e} Data: Bidirectional tri-state data bus lines,
connacted to system data bus.
CLKO 9 10 I Clock 0: Clock input of Counter ¢
ouTo 10 12 O Outpui 0: Quiput of Counter 0.
GATE O 11 13 I Gate 0: Gale input of Counter 0.
GND 12 14 Ground: Power supply connection.
QUT 1 13 16 O Qut 1: Output of Counter 1.
GATE 1 14 17 I Gale 1; Gale input of Counler 1.
CLK 1 15 18 | Clock 1: Clock Input of Counter 1.
GATE 2 16 19 | Gate 2: Gale input of Counter 2.
ouT2 17 20 o] Qut 2: Output of Counter 2. :
CLK 2 18 21 J Clock 2: Clock input of Counter 2. '
Ay, Ag 20-19 23-22 | Address: Used 1o selecl one of the three Counters
or the Control Word Register for read or writa
operations. Normally connectsad to 1he system
address bus. :
Ay Ag Selects :
0 0 Counter 0
0 1 Counter 1
1 0 Counter 2
1 1 Control Word Register
C38 21 24 | Chip Select; A low on Lhis input enabies tha 82C54
to respond to RO and WH signals, RD and WR are
ignored otherwise.
RO 22 26 | Read Control: This input is low during CPU read
operations.
WR 23 27 I Write Control: This input is low during CPU write
operations.
Voo 24 28 Power: + 5V power supply connection.
NC 1,11, 15,25 No Connact

FUNCTIONAL DESCRIPTION

General

The 82C54 is a programmable interval timer/counter
designed for use with Intel microcompulter systems.,
It is & general purpose, mulli-timing eiement thai can
be treated as an array of |/C ports in the system
software.

The 82C54 solves one of the most common prob-
lems in any microcomputer system, the ganeration
of accurate time delays under software control. In-
stead of setting up timing loops in scftware, the pro-
grammer configures tha 82C54 10 match his require-
mants and programs one of the counters lor the de-

® INTEL CCRPORATION, 1981

sired delay. After the desired delay, the 82C54 will
interrupt the CPU. Soltware overhead is minimal and
variable langth dalays can easily be accommodated.

Some of the other counter/timer functions common
to microcomputers which can be implemenlied with
the 82C54 are:

* Real time clock

* Evon counter

* Digital one-shot

¢ Programmable rate generalor
» Square wave genarator

* Binary rale multiplier

» Complex wavelorm genorator
* Complex motor controller
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Block Diagram

DATA BUS BUFFER

This 3-stals, bi-directional, 8-bit bufiar is used to in-
terface the 82C54 to the system bus (see Figure 3).

fo——CLK §

<r1_~> countia GATES
—T

——— LK ¢

J> COUNTER | QATE
- +
F——= QuT 1

INTERNAL BUS

{-4——— CLK 2
CONTAOL
WOROD N TRy o  GaTEZ
REQISTER !
——— Oyt §
M
21244-4

Figure 3. Block Diagram Showing Data Bus
Buffer and Read/Write Logic Functions

READ/WRITE LOGIC

The Read/Writa Logic accepts inputs from the sys-
tem hus and generates control signals lor the other
functional blocks of the 82C54. Ay and Ap select
one of the three counters or the Control Word Regis-
ter to be read from/wrilten into. A “‘low” on the
input tells the 82C54 that the CFU is reading one of
the counters. A “low” on the WHR input talls the
82C54 that the CFU is writing either a Conlrol Word
or an Initlal count. Both RD and W are qualifled by
C8. RD and WR are ignored unless the 82C54 has
tisen selected by holding TS low.

@ INTEL CORPORATION, 1881

CONTROL WORD REGISTER

The Control Word Register (see Figure 4} is selected
by the Read/Write Logic when A, Ag = 11. If the
CPU then does a write operation {0 the 82C54, the
data is stored in the Control Word Register and is
interpreted as a Control Word used to define the
operation of the Counters.

The Control Word Register can only be writlen 1o,
status information is available with the Read-Back
Command.

OATA
07 Oy Bus
BUFFER

A ———

W ———e-a  pean

INTERNAL BUS

231244-5

Figure 4. Block Diagram Showing Control Word
Register and Counter Functions

COUNTER 0, COUNTER 1, COUNTER 2

These three functional blocks are identical in opera-
tion, s0 only & single Counter will be described. The
internal block diagram of a single counter 1S shown
in Figure 5.

The Counters are fully independent. Each Counter
may operate in & different Mode.

The Control Word Register is shown in the figure; it
is nol part of the Counter ilself, but its confents de-
tarmine how the Counter operales.
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CONTROL BTATLS
WORD LATCH

AFQIATER

STATUS

AEGISTER

CONTAOL
Lagic

| aaten et
CLx ouT

231244-8

Figure 5. Internal Block Diagram of a Counter

The status register, shown in the Figure, when
latched, contains the current contents of tha Controt
Word Register and status of the output and null
counl flag. (See detailed explanation of the Read-
Back command.)

Thea actual counter is labelled CE (for "'Gounting Ele-
{3 A

i
:
i

mammtt?y 1t ja a TR nracatiabla eunshransie AAwn
ment”). It is a 16-bit presstiable synchronous down
counler,

OLy and OLy are two 8-bit latches. OL stands for
“Qutput Laich”; the subscripts M and L stand for
“Most significant byte” and “Least sigrdicant byle"
raspaectively, Both are normally refarred to as one
unit and called just OL. These latches normally “fol-
low" the CE, bul il & suitable Counter Laich Com-
mand is sent 16 the 82C54, the lalches "latch” the
prasent count until read by the CPU and then return
to "fcliowing'* the CE. One lalch at a time is enabled
by the counter’s Control Logic to drive the internal
bus. This is how the 18-bit Counier communicaies
over the 8-bit internal bus, Note that the CE itself
cannot be read; whenever you read the count, it is
the OL that is baing read.

Similarly, there are twoe 8-bit registers called CRy
and CRy (for "Count Register”). Both are nermally

relorred to as one unit and caled just CR. When a
naw counl is written to the Counter, the count is
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stored in the CR and later transferred to the CE. The
Control Logic allows one register at a time o be
loadsd from the internal bus, Both byles are trans-
ferred to the CE simullaneously. CRy and CR_ are
cleared when the Counter is programmaed. In this
way, if the Counler has bheen programmed for one
byle counts (either most significant byte only or [east
significant byte only) the other byte will be zero.
Note thal the CE cannot be written into; whenever a

Anunt e writban
COUNT 1S whiuan

The Conltroi Logic is also shown in the diagram, CLK
n, GATE n, ang QUT n are all connected to the out-
side world through the Control Logic.

82C54 SYSTEM INTERFACE

The 82C54 is trealed by the systems softwara as an
array of peripheral 1/Q ports; three are counters and
the fourth is a control register lor MODE program.-
ming.

Basically, the selecl inputs Ag, A connect to the Ap,
Ay address bus signals of the CPU. Tha T5 can be
derived directly from the address bus using a linear
solect method. Or it can be connected to the output
of a decodear, such as an Intel 8205 for larger Sys-
lams.

' ADDAESS BUB (19) 1

[l
¢ CONTROL 8UR } |

l I ITWI ]inTn |
9 DATA BUS B 1

A Ay T "2, L. |

83084
COUNTRA COUNTER COUMTER
° i H
ouT QATE CLK "OUT GATE CLA' "OUT GATE Gk

231244-7

Figure 6. 82C54 System Interface
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OPERATIONAL DESCRIPTION

General

After power-up, the state of the 82C54 is undefined.
The Mode, count value, and output of all Counters
are undefined.

How each Counter operates |s determinad when it is
programmed. Each Counter must be programmed
beforea it can be usaed. Unused counters need not be
programmed.

Programming the 82C54

Counters are programmed by wriling a Control Word
and then an initial count, The control word format is
shown in Figure 7.

All Control Words are written into the Control Word
Register, which is selected when Ay, Ag = 11. The
Control Word ltselt specifies which Counter is belng
programmed.

By contrast, initial counts are written into the Coun-
ters, not the Control Word Register. The Ay, Ag in-
puls are used to select the Counter lo ba wrilten
into. The format of the Initial count is determined by
the Control Word used.

Control Word Format

AlL,Ag=11 T8 =0 AO=1 WR=0

Dy Dsg Ds Dy

Dy D, Dy Dg

' sc1 [ sco | Rw1 | Rwo | M2 | M1 | Mo | BCD |

Read/Write least significant byts first,
then most significant byte.

NOTE: Don’t care bits {X) should be O 10 insure
compaiibility with future Intel products.

SC — Select Counter: M — MODE:
sC1 sCo M2 M1 MO
0 Setect Counter 0 0 0 Mode 0
1 Select Counter 1 0 1 Mode 1
1 0 Setact Counter 2 X 1 0 Mode 2
4 1 Read-Back Command X 1 1 Mode 3
(See Read Operations) B 0 Mode 4
RW — Read/Wrlte: ! ! Mode 5
RW1 RWD
0 | 0 |Counter Latch Command (ses Read BCO:
Operations}) o) Binary Counter 16-bits
0 1 |Read/Write least significant byte only. 1 Binary Coded Decimal {(BCD} Counter
1 0 |Read/Write most significant byte only. (4 Decades)

Figure 7. Control Word Format
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Write Operations

The programming procedure for the 82C54 is very
flexible. Only two conventions need to be remem-
bered:

1) For each Counter, the Control Word must be
written before the initial count is wrilten.

2) The initial count must foliow the count format
specified in the Control Word (least signiticant
byte only, most significant byle only, or least sig-
nificant byte and then most significant byte).

Since the Control Word Register and the three
Counters have separate addresses (selacted by the
Aq, Ag inputs), and each Control Word specifies the
Counter it applies 1o {SCO, 8C1 bits), no spacial in-

struction sequence is required. Any programming
sequence that follows the conventions above is ac-
ceptable.

A new initial count may ba written to a Counter at
any time without alfecting the Counter's pro-
grammed Mode in any way. Counting will be affected
as described in the Mode definilions. The new count
must follow the programmed court format,

If a Counter is programmed to read/write two-byte
counts, the following precaution applies: A program
must not transfer control between writing the first
and sacond byle to another routing which also wriles
into that same Counter. Otherwise, the Counter will
be loaded with an incorrect count,

A1 Ag Ay Ag
Control Word —  Counter 0 1 1 Control Word —  Counter 2 1 1
LSB of count — Counter 0 0 o] Control Word —  Counter 1 1 1
MSB of count — Counter 0 0 0 Control Word —  Counter 0 1 1
Control Word —  Counter 1 1 1 LSB of count —  Counter 2 1 4]
LSB of count —  Counter 1 0 1 MSB of count — Counter 2 1 0
MSB of count - Counter 1 4} 1 LSB of count—  Counter 1 0 1
Control Word — Counter 2 1 1 MSB of count = Counter 1 0 1
LSB of count —  Counter 2 1 0 LSB of count—  Counter 0 [
MSB of count — Counter 2 1 0 MSB of count — Couater O 0 G
Ay Ag Ay Ay

Cantrol Word —  Counter ¢ 1 1 Control Word -~ Counter 1 1 1
Counter Word — Counter 1 1 1 Control Word —  Counter 0 1 1
Control Word — Counter 2 1 1 LSB of count —  Counter 1 0 1
LSB of count — Counter 2 1 0 Control Word —  Counter 2 1 1
L.SB of count —  Counter 1 0 1 LSB of count — Counter 0 0 0]
LSB of count —  Counter 0 0 0 MSB of count — Counter 1 0 1
MSB of count — Counter O 0 0 LSB of count -—- Counter 2 1 0
MSB of count — Counter 1 0 1 MSB of count — Counter 0 0
MSB of count — Counter 2 1 0 MSB of count —  Counter 2 1 0

NOTE:

In all four examples, all counters are programmed to read/wrile two-byte counts,

Thaese are only four of many possible programming sequences.

Figure 8. A Few Posslble Programming Sequences

Read Operations

it is often desirable to read the value of a Counler
without disturbing the count in progress, This is easi-
ly done In the 82C54,

There are three possible methods for reading the
counfers: a simple read operation, the Counter
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Latch Command, and the Read-Back Command.
Each is explained below. The first method is to per-
form a simple read operalion. To read the Counter,
which is selected with the A1, AD inputs, the CLK
input ol the selected Counter must be inhibited by
using either the GATE input or externai fogic. Other.
wise, the count may be in the process of changing
when il is read, giving an undefined rasull.



intel.

82054

COUNTER LATCH COMMAND

The second method usas the "Countar Latch Com-
mand”. Like a Control Word, this command is wrilten
to the Control Word Register, which is selectaed
when Ay, Ag = 11. Also like a Control Word, the
SCQ, SC1 bils select one of the thres Counters, bul
two other bits, D5 and D4, distinguish this command
from a Control Waord.

A, Ag=11;E8=0; RD=1; WA =0
D Dg Dy D3 D Dy Dy
[sci]sco[ o o[ x[x[x]x]

8C1, SCO0 - specity counter to be latched

SC1 SCo Counter
0 0 Q0
0 1 1
1 o] 2
1 1 Read-Back Command

05,04 - 00 designates Counter Latch Command

X - don't care

NOTE:
Don't care bits (X) should be 0 10 insure compatibility
with future Intel products.

Figure 9. Counter Latching Command Format

The selected Counter’s outpul tatch (OL) latches the
count at the lime the Counter Lalch Command Is
recelvad. This count is held in the latch until itis read
by the CPU (or until the Counter is reprogrammed).
The count is then unlatched automatically and the
QL returns to “foliowing" the counting slement (CE).
This silows reading the contents of the Counters
“on the fly” without atfecting counting in progress.
Multipte Counter Lateh Commands may be used to
latch more than ona Counter. Each laiched Coun-
tar's OL holds its count until it is read. Counter Latch
Commands deo not affect the programmed Mode of
the Counter in any way.

It & Counter is lalched and then, some time later,
latched again before the count is read, the second
Counter Latch Command is ignored. The count read
will be the count at the time the first Counter Latch
Command was issuad.

With either method, the count must be read accord-
ing to the programmed format; specifically, if the
Counter is programmad for two byle coumnts, lwe
bytes musl be read, The two bytes do not have 1o be
read one right after the other; read or write or pro-
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gramming operations ¢of other Counters may be in-
seried between them.

Another feature of the B2C54 is that reads and
writes of the same Counter may be interleaved; for
example, if the Counter is programmed for lwo byte
counts, the lollowing sequence is valid.

1. Read least significant byle.
2. Write naw least significant byte.
3. Read most significant byte.
4. Write naw most significant byle.

It & Counier Is programmed to read/write iwo-byte
counts, the following precaution applies; A program
must nol transfer control between reading the first
and second byte 10 another routine which also reads
from that same Counter. Otherwise, an incorrec!
count will be read.

READ-BACK COMMAND

The third method uses the Read-Back command.
This command aliows the user 10 check lha counl
value, programmed Mode, and current state of the
QUT pin and Nuil Count flag of the seteclad coun-
ler(s).

The command is wrilten into the Control Word Reg-
ister and has the format shown in Figure 10. The
command applies to the counters selected by set.
ling their corresponding hits D3,02,D1 = 1,

AOLA1 =11 T§S=0 RARD=1 WA =20

DyDg Ds Dy D3 Dy Oy Dg
[1 [ 1 [coont|[sraTOE[cnT2]ent1]ento] o

Ds: 0 = Latch count of selected counter(s)
D4: 0 = Latch status of selected counter(s) ;
Da: 1 = Select counter 2 i
D5 1 = Select counter 1 i
Dy: 1 = Select counter © |

Dp: Reserved for future expansion; must be O

Figure 10, Read-Back Command Format

The read-back command may be used to latch multi-
pte counter output latches (OL) by selling the
COUNT bit D5 =0 and selecling the desired coun-
ter{s). This single command is functionally equiva-
tent to several counter lalch commands, one for
each counter latched. Each counter's latched count
is held until it is read (or the counter is repro-
grammaed). That counter is automatically unlaiched
when read, but other counters remain latched until
they are raad. If multiple count read-back commands
are issued to the same counler without reading the
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count, all but the firsi are ignored; i.e., the count
which will be read is the count at the time the firsi
read-back command was Issued.

The read-back command may also be used to latch
stalus information of selected counter(s) by setting

bit D4=0, Status must be latched to be
read; status of a counter is accessad by a read from
that counter.

The counter status format is shown In Figure 11, Bits
D5 through DO contain the counter's programmed
Mode exactly as written in the last Mode Control
Word. OQUTPUT bit DY contains the current state of
the CUT pin. This allows the user to monitor the
counter’s output via software, possibly eliminating
some hardware from a system.

D, Dg Ds Dy D3 Dy Dy Dy
CUTPUT NULL AW1 | AWO0 | M2; M1{M0| BCD
COUNT
Dy 1 = OutPinis 1
0 = QutPinis 0
Dg 1 = Nult count
0 = Count available for reading
Ds-Dy  Counter Programmed Mode (See Figure 7)

Flgure 11. Status Byte

NULL COUNT bit D8 indicates when the last Gount
written to the counter ragister {(CR) has been loaded
into the counting element (CE). The exact time this
happens depends on the Mode of the counter and is
described in the Mode Dafinitions, but until the count
is loaded into the counting element (CE), it can't be
read from the counter, If the count is latched or read
betora this time, the count value will not reflect the
new count just writtan. The operation of Null Count
is shown in Figure 12,

THIS ACTION: CAUSES:

A. Wiite to the control Nult count= 1
word register: (1] U coun

B. Write 10 the count Null count= 1

register (CR};[2)
C. New count is loaded
into CE (CR — CE);

(1] Only the counter specified by the control word will
have its nuil count set to 1. Null count bits of other
counters are unaffected.

121 it the counter is programmed for two-byte counts
(least significant byte then most significant byte) null
count goes to 1 when the second byle is wrilten.

Null count=0

Flgure 12, Null Count Operation

It muitiple status laich operations of the counter(s)
are performed without reading the status, all bul the
first are ignored; i.e., the status that will be read is
the status of the counter at the time the first status
read-back command was issued.

Both count and status of the selscted counter(s)
%q’? latched simuitaneously by sstting both

and STATUS bits D5,04 =0. This is func-
lionaily the same as issuing two separate read-back
commands al once, and the above discussions ap-
ply here also. Spacificaily, if muitiple count and/or
slatus read-back commands are issued to the same
counter(s) without any intervening reads, ali but the
first are ignored. This is illustrated in Figure 13.

If both count and status of a counler are latched, the
first read operation of that counler will return latched
status, regardiess of which was latched first. The
next one or two reads {depending an whether the
counter is programmaed for one or 1wo type counts)
return lalched count. Subsequent reads return un-
latched count.

Command
D; Dg Dg Dy D3 Dy Dy Dy

Description

Results

1 1 [0 T 2 4 O B 0
Counter 0

Read back count and status of

Count and status latched
for Counter 0

11 1/0|0{1[0O0|O

Read back status of Counter 1

Status latched for Counter 1

1 1 100 |1 1 (0|0

Read back status of Counters 2, 1

Status latched for Counter
2, but not Counter 1

Read back count of Counter 2

Count latchad lor Counter 2

Counter 1

Read back count and status of

Count latched lor Courder 1,
but not status

Read back status of Counter 1

Command ignored, status
aiready latched for Counter 1

Figure 13, Read.Back Command Exampile
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CS|RD!WR | Ay | Ag

0 1 0 0 | 0 | Write into Counter 0

0| 1 0 | 0| 1 | Writeinto Counter 1

0 1 0 1 | 0 | Write into Counter 2

0 1 0 1 1 1 Write Conlrol Word

0 o 1 0 | 0 | Read from Counter 0
0 0 1 0 | 1 | Read from Counter 1

0 0 1 1 0 | Read from Counter 2
0| 0 1 1 1 | No-Operation (3-State)
1 X X X | X | No-Operation (3-State)
0 1 1 X | X | No-Operation (3-State)

Figure 14. Read/Write Operations Summary

Mode Definitions

The following are defined for use in describing the
operation of the 82054,

CLK PULSE: & rising edge, then a falling edgs, in
that order, of a Counter’s CLK input.

TRIGGER: a rising edge of a Counter’'s GATE in-
put.

COUNTER LOADING: the transfer of a count from
the CR to the CE {refer to
the "“Functional Descrip-
tion")

MODE 0: INTERRUPT ON TERMINAL COUNT

Mode Qs typically used for event counting. After the
Contrel Word is written, OUT is initially low, and will
ramain low until the Counter reaches zero. QUT then
goes high and remains high until a new count or a
new Mode 0 Control Word is written into tha Coun-
ter.

GATE = 1 enables counting; GATE = 0 disables
counting. GATE has no effect on OUT.

After the Control Word and initial count are written to
a Counter, the initial count will be lcaded on the next
CLK pulse. This CLK pulse does not decrement the
count, so for an initial count of N, GUT does nol go
high until N + 1 CLK pulses ailer the initial count is
written.

If a new count is wrilten to the Counter, it will be
loaced on the next CLK puise and counting will con-
tinue from the new ccunt. (i a two-byte count is writ-
ten, the following happens:

1} Wrlting the first byte does not disable counting.
CUT is set low immadiately (no ciock pulse re-
quired).

2) Writing the second byte allows the new count {0
be loaded on the next CLK puise.

@ INTEL CORPORATION, 1991

This allows the counting sequencs to be synchroniz-
ad by scftware. Again, QUT does not go high untit N
+ 1 CLK pulses after the new count of N is writlen.

i an initial count is written while GATE = 0, it will
stiil be loaded on the next CLK pulse. When GATE
goes high, OUT will go high N CLK pulses later; no
CLK pulse is needed to load the Counter as this has
already been done.

CWe=1) LBBud

wh
QuT — ‘ l'

PulwlwbwfOisrsisistnn

Cw=14 =3

§5

QATE ‘ f
out \ '
[wbwimfu st
LWei0 LIBW) S KT
wh
QAATE }
ouT ‘I r-_"
Pepwlalwlsbslelsieistni
231244-8
NOTE: ‘}
The Foltowing Conventions Apply To All Mode Timing
Diagrams:
t. Counters ara programmed for binary (not BCD)

counting and for Reading/Writing least significant byte |
{LSB) only. |
2. Tha counter is always selected (TS always low). i
3. CW stands far "Control Word™; CW = 10 means a
control word of 10, hex is written to the counter.

5. Numbers below diagrams ara count valuas.

The lower numbaer is the least significant byte.

The upper number Is the most significant byte. Since
the counter is programmed t0 Read/Write LSB ondy,
the most significant byte cannot be read.

N stands for an undefined count.

Vartical linas show transitions batween count values.

4. .58 stands for “'Least Significant Byte'' of count. {
i
|
|

Figure 15. Mode 0
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MODE 1: HARDWARE RETRIGGERABLE
ONE-SHOT

OUT will be initially high. OUT will go low on the CLK
puise following a trigger to begin the one-shot pulse,
and will remain tow until the Counter reaches zero.
OUT will then go high and remain high until the CLX
pulse aftar the next trigger.

After writing the Control Word and initial count, the
Countar is armed. A irigger resuits in loading the
Counter and setting OUT low on the next CLK pulse,
thus starting the one-shot pulse. An initial count of N
will result in a one-shot puisa N CLK cycles in dura-
tion. The cne-shot is retriggerable, harce OUT will
ramain low for N CLK pulses after any trigger. The
ane-shot puise can ba repeated without rewriting the
same count Into the counter. GATE has no effect on
OUT.

If & new count is written to the Counter during a one-
shol pulss, the currenl one-shot is not affected un-
less the Counter is ralriggered. In that case, the

shot pulsa continues until the new count expires.

MODE 2: RATE GENERATOR

This Mode lunctions like a divide-by-N counter, It is
typicially used to generate a Real Time Clock inter-
rupt, OUT will initially be high. When the initial count
has decremented to 1, QUT goes low for one CLK
pulse. CUT then goes high again, the Counter re-
loads the initial count and the process is repealed.
Mode 2 is periodic, the same sequence is repeaaled
indefinitely. For an initial count of N, the sesquence
repsats avery N CLK cycles,

GATE = 1 enables counting; GATE = 0 disables
counting. If GATE goes low during an output puise,
OUT is set high immadiately. A trigger reloads the
Counter with the initial count on the next CLK puise;
OUT goes low N CLK puisas after the trigger. Thus
the GATE input can be used to synchronize the
Counter,

After wriling a Control Word and initial ceunt, the
Counter will be loaded on the nexi CLK pulse. QUT
goes low N CLK Pulsas after the initial count is wril-
fen. This allows the Counter 10 be synchronized by
software &lso.

CwW=17 LEN=1

o U AU
S 57 I Y —

R AR R A R AR

CwWmil (38a=)

axve T ATt T\ AT T T T T

oxre J i

OUT_—_J ‘ I_
[wlwlminlwlsfsslsleltial

RN RRRSER R AR A FAFADNEE

231244-9

CWes1d 30 e)

e T I e W
NI E A SR S R R B

GATE i ’

DUY—.!éfiiriir 77771—!3
[elw i wisitleislerens

|
[wiwpufn]olslsteeqels]
23124410
NOTE:

A GATE transition should not occur one clock prior to
terminal ¢ount.

Figure 16, Mode 1
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Figure 17. Mode 2
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Wriling a new count while counting does not affect
the current counting sequence. If & trigger is re-
ceivad after writing a new count but before the end
of the current periad, the Counter will be loaded with
the new count on the next CLK pulse and counting
will continue from the new count. Otherwise, the
new count will be loaded &t the end of the current
counting cycle. In mode 2, a COUNT of 1 is illegal.

MODE 3: SQUARE WAVE MODE

Mode 3 Is typicaliy used for Baud rate generatlon,
Mode 3 Is similar to Mcde 2 except for the duty cycle
of QUT, QUT will initially be high. When hali the ini-
tial count has expirad, OUT goes low for the remain-
der of the count. Mode 3 Is periodic; the sequence
above is repeated indefinitely. An initial count of N
results in a square wave with a period of N CLK
cycles.

GATE = 1 enables counting; GATE = O disables
courding. tf GATE goes low while OUT is low, OUT is
set high immediately; no CLK pulse is required. A
trigger reloads the Counter with tha initial count on
the next CLK pulse, Thus the GATE input can be
used to synchronize the Counter.

After writing a Conirol Word and initial count, the
Counter will be loaded on the next CLK pulse, This
allows the Counter 16 be synchronized by software
also.

Writing a new count while counting does not afiect
the current counting sequence. If a trigger is re-
ceived after writing & new count but before the end
o! the cufrent hall-cycle of thae square wave, the
Counter will be loaded with the new count on the
next CLK pulse and counting will continue from the
naw count. Ctherwise, 1he new count will be loadad
at the and of the current half-cycle,

Mede 3 is implemented as foliows:

Even counts: OUT is initially high. The initial count is
loadad on one CLK pulse and then is decrementad
by two on succeading CLK pulses, When the count
expires OUT changes value and the Counter is re-
loaded with the initial count. The above process is
repeated indefinitely.

0dd counts: OUT is initially high. The initial count
minus oneé (an aven number) is loaded on one CLK
pulse and then is decremented by twe on succeed-
ing CLK pulses, One CLK pulse affer the count ex-
pires, OUT goes low and the Counter is reloaded
with the initial count minus one, Succeeding CLK
pulses decrement the count by two. When the count
oxpires, OUT goes high again and the Counler is
relcaded with the initial count minus one. The above
process Is repeated indefinitely, So for odd counts,
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QUT will be high for (N + 1)/2 counts and low for
(N —1}/2 counts.

“Cﬂ-u a4
wr | ST S R A
N A R R AR AR A AR
“C'-II ie=3
WI--- ‘ \ 'I
R S A A R A A A
L |
SATL ‘ ,I
ﬂUl—-- 'I I 'l
NN N N N IR R - R
23924511
NOTE:
A GATE transition should not occur one clock prior to
terminal count.

Figure 18, Mode 3

MODE 4: SOFTWARE TRIGGERED STROBE

QUT will be initially high. When the inilial count ex-
pires, OUT will go low for one CLK pulse and then
go high again. The counting sequenca is “"triggered”
by writing the initial count.

GATE = 1 enables counting; GATE = 0 disables
counting. GATE has no effect on OUT.

After writing a Control Word and initial count, the
Counter will be loaded on the next CLK pulse. This
CLK putse does not decrement the count, so for an
Initial count of N, OUT does not strobe low until
N + * CLK pulses after the initial count is written,

It & new count is written during counting, it will be
loaded on the next CLK pulse and counting wili con-
linue from the new count. i a two-byte count is wril-
ten, the following happens:
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1) Wriling the first byte has no effect on counting.

2) Writing the sacond byle allows the new count to
be lcaded on the next CLK pulse.

This allows the sequence to be 'retriggered” by
software. OUT sirobes fow N+ 1 CLK pulses afler
the new count of N is written.

CWell (BH=2

e T
o

GaTE
ar T [

Pofwiwlwpslsllelminlnl

CW=1l t38a3

Cw=1% L30 =3 LE0 =12

Figure 19. Mode 4

MODE 5: HARDWARE TRIGGERED STROBE
(RETRIGGERABLE)

QUT will initially be high. Counting is triggered by a
rising edge of GATE. Whan the initial count has ex-
pirad, QUT will go low for one CLK pulss and then

go high again.

@ INTEL CORPORATION, 1831

After writing the Control Word and initiat count, the
counter will not be loaded uniil the CLK pulse after a
trigger. This CLK pulse does not decrement the
count, so for an initial count of N, OUT does not
strobe low until N+ 1 CLK puisas after a trigger.

A trigger results in the Counter being loaded with Ihe

initial count on the next CLK pulse. The counting

sequence is relriggerable. OUT will not strobe low

for N + 1 CLK pulses after any trigger. GATE has
1 fall}

el e aTe] T
U ©OIouLY Ui o,

It & new count is written during counting, the current
counting sequence will nol be aftected. If a trigger
oceurs after the new count is written but before the
current count expires, the Counter will be loaded
with the new counl on tha next CLK pulse and
counting will continue from there.

Cwmia 130l

co AAAAAMNNNNANT

e L o B VS S VT B P NS U W B W R W

cate T —‘ln _________ 1, T

Pedw b wlsbs el slnts

LW 1A 1SRl

LT I T
erleed g 1G]

231244-13

Figure 20. Mode 5
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Signal Low
Status Or Going Riging High
Modas Low
[¢] Disables —_ Enables
counting counting
1 — 1) Initiates —
counting
2) Resets outpul
aftar naxt
clock
2 1) Disables
caunting Initiates Enables
2) Sets output counting counting
immadiataly
high
3 1) Disables
counting Initiates Enablas
2) Sets output counting counting
immediataly
high
4 Disables - Enables
counting counting
5 — Initiates —
counting

Figure 21. Gate Pin Operations Summary

MIN | MAX
MODE | ¢ oUNT | COUNT
0 1
1 1 4}
2 2 0
3 2 0
4 1 o]

NOTE:
0 is equivalent to 218 for binary counting and 104 for
BCO counting

Figure 22. Minimum and Maximum Initial Counts

@ INTEL CORPORATION, 1991

Operation Common to All Modes

Programming

Whan a Control Word is written to a Counter, all
Control Logic is immediately reset and OUT goes ¢
& known initial state; no CLK pulses are required {or
this.

GATE

The GATE input is always sampled on the rising
edge of CLK. in Modes 0, 2, 3, and 4 the GATE input
is level sensitive, and the logic level is sampled on
the rising edge of CLK. In Modes 1, 2, 3, and 5 the
GATE input is rising-edge sensitive. In these Modes,
a rising edge of GATE (trigger) sels an edge-sensi-
tive flip-flop in the Counter. This flip-fiop is then sam-
pled on the naxt rising edge ol CLK; the flip-flop is
reset immediately after it is sampled. In this way, a
trigger will be detectied no matter when it occurs—a
high logic level does not have to be maintained until
the next rising edge ol CLK. Note thal in Modes 2
and 3, the GATE input is both edge- and level-sansi-
tive, In Modes 2 and 3, it a CLK source other than
the system clock is used, GATE should be pulsed
immediately foliowing WR of a new count value,

COUNTER

New counts are loaded and Counters are decre-
mentad on the falling edge of CLK.

The largest possible initial count is O; this is equiva-
lent to 218 for binary counting and 104 for BCD
counting.

The Countar doas not stop when il reaches zero. In
Modes 0, 1, 4, and 5 the Counter “wraps around” 10
the highest count, either FFFF hex for binary count-
ing or 93989 for BCD counling, and conlinues count-
ing. Modes 2 and 3 are periodic; the Counter retoads
itself with the initial count and continues counting
from thers.
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82C54

ABSOLUTE MAXIMUM RATINGS"

Ambient Temperature Under Bias.. .. ... 0°Cto 70°C
Storage Temperalure ............ —65'10 +150°C
Supply Voltage ................... —0.510 +8.0V
Operating Voltage .................. +4Vio +7V
Voltage on any Input. ......... GND —2Vto +86,5V

Voltage on any Output . .GND-0.5V to Vg + 0.5V
Power Disslpation ... 1 Walt

D.C. CHARACTERISTICS

(TA=0°C 10 70°C, Vg =5Vt 10%, GND=0V) (T4 =

NOTICE: This is a production data shest. The specii-
cations are subjact to change without notice.

*WAANING: Stressing the davice beyond the “Absolute
Maximum Ratings” may cause permanent damage.
Thase are stress ralings only. Operalion bayond the
“Oparating Conditions"™ is not recommended and éx-
tanded exposure beyond the “Operating Conditions”
may affect device reliability.

-40°C 10 +85°C for Extendad Temperaiure)}

Symbuol Parameter Min Max Units Tesi Conditions
ViL Input Low Voltage ~-0.5 08 v
VIK Input High Voltage 20 Voo + 0.5 v
VoL Qutput Low Voltage 0.4 N lor = 2.5 mA
VoH Output High Voltage 3.0 A lop = — 2.5 mA
Voo - 04 v loH = — 100 pA
L Input Load Currant 2.0 rA ViN= Vg to OV
toFL Output Float L.eakage Current 10 wA Vourt = Voo to 0.0V
oo Ve Supply Currant 20 mA B SMHz 82054
Cik Freq = 10MHz 82C54-2
locss Voo Suppty Current-Standby 10 uh CLK Freq = DC
CS = vee.
Allinputs/Data Bus Vg
All Outputs Floating
lccsey Voo Supply Current-Standby 150 pA CLK Freq = DC
T8 = Vee. All Other inpts,
1/Q Pins = Vgnp, Qutpuls Open
Cin input Capacitance 10 pF fe = 1 MHz
Cuo i/0 Capacitance 20 pF Unmeasured pins !
Cour | Output Capacitance 20 pF | returnedto GNDI®) :

A.C.CHARACTERISTICS

(T = 0°C 1o 70°C, Vg = BV 1 10%, GND =0V) (T,

BUS PARAMETERS (Note 1)

= —40°C to +85°C for Extended Temperalure)

READ CYCLE

Symbol Parameter 82054 82C54-2 Units
Min Max Min Max

tAR Address Stable Befora RD | 45 30 ns
tsh C5 Stable Before AD | 0 0 ns
tRA Address Hold Time After AD T 0 0 ns
taR RD Pulss Width 150 95 ns
tRD Data Delay from RD | 120 85 ns
tAD Data Delay from Address 220 185 ns
tof AD T to Data Floating 5 90 5 65 ns
tay Command Recovery Time 200 165 ns

NOTE:

1. AC timings measured at Vo = 2.0V, Vg = 0.8V,

@ INTEL CORPORATION, 1091 14
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A.C. CHARACTERISTICS (Continusd)

WRITE CYCLE

Symbol Paramaeter 82C64 82C54-2 Units

Min Max Min Max

aw Address Stable Belors WH | 0 0 ns |

tsw TS Stabte Before WH | 0 0 ns

twa Address Hold Time Aftar WR T 0 0 ns

tww WHR Puise Widih 150 95 ns

Ipw Data Selup Time Before WR T 120 95 ns

two Data Hold Time After WR T 0 0 ns

tpy Command Recovery Time 200 165 ns
CLOCK AND GATE

Symbot Paramater 82cs4 82C64-2 Units

Min Max Min Max

oLk Clock Pericd 125 DC 100 DC ns

IpwH High Pulse Width 80(3) 3009 ns

tewL Low Pulse Width B0(3) 50(3) ns

TR Clock Rise Time 25 25 ns

tg Clock Fall Time 25 25 ns

tow Gate Width High 50 50 ns

toL Gatea Widlh Low 50 50 ns

tgs Gate Setup Time to CLK T 50 40 ns

tGH Gate Hold Time After CLK T 50(2) 50(2) ns

Top Qutput Delay from CLK } 150 100 ns

topg Output Delay from Gate | 120 100 ns

twc CLK Dslay for Loading{4} 0 55 0 55 ns

twg Gate Dalay for Sampling(4) -5 50 -5 40 ns

two OUT Dalay from Mode Write 280 240 ns

oL CLK 3et Up for Count Latch —40 45 —40 40 ns
NOTES:

2. in Modes 1 and 5 triggers are sampled on each rising clock edge. A second trigger within 120 ns (70 ns for the 82C54-2)
of the rising clock edge may not be detected.

3, Low-going glitches that violate tpws, 1w may cause errors requiring counter reprogramming.

4. Except for Extended Temp., Sas Extended Temp. A.C. Characteristics balow.

5, Sampled not 100% tested. Ty = 25°C.

6. It CLK present at Tywg min then Count equals N+ 2 CLK pulses, Tye max equals Count N+ 1 CLK pulse. Tye min to
Twc max, count will be eithar N+ 1 or N + 2 CLK pulses,

7. In Modes 1 and 5, if GATE is prasant when writing 8 new Count value, at Ty min Counter will not ba triggered, at Tyg
max Counter will be triggerad.

8. If GLK prasent when writing a Counter Latch or ReadBack Command, at T min CtK will be reflected in count value
latched, at Tg max CLK will not be reflected in the count value latched. Writing a Counter Latch or ReadBack Command
batwsen T min and Ty max will result in a latched count vallue which is + one least significant bit.

EXTENDED TEMPERATURE {T, = —40°Cto +85°C for Extended Temperalture)

Symbol Parameter 82C64 82C64-2 Units
Min Max Min Max
twe CLK Delay for Loading —25 25 - 25 25 ns
twa Gate Delay lor Sampling -25 25 -25 25 ns
@ INTEL CORPORATION, 1891 15
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WAVEFORMS
WRITE
S X
—law ] by, |-—
8 )SL -4
—| gy |———
|
DATA BUS g VALHD
t— low ——— [t dwe —
W Y
— by f—
231244 -14
READ
X X
[ tan ] = [e—taa
& A
_.1 tsn Fe—
inm
L]}
-] IAp pe— i loy  b—
f— 'xn L
DATABUS —— — = — — ———— — VALID —— ———
231244 -15
RECOVERY
ey —
i
NI |
23124416 i
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intel. 82C54
CLOCK AND GATE
h— g 1

[—tg), ‘—"f'bn

BUTRUT B |

=10 =4

l———-———lwo—-——-—-

23124417

* Last byle of count being written

A.C. TESTING INPUT, OUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT

INPUT/QUTPUT

24
a0 2.9
et Tast poiNTs &
o <L
oo e
.48
231244-18

A.C. Tasling: lnputs are driven at 2.4V for a logic "1" and 0.45Y
tforalogic *'0.” Timing measuremants are made at 2.0V for a logie
“1" and 0.8Y for a logke "0."

@ INTEL CORPORATICN, 1891
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DEVICE

U‘N‘Dsi'l -—-1 .
1

G = 150 9F

= 160 pF

23124419

CL Includes jig capacitance
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APPEND%X A 82C54 Data Sheet
intel 52054 PRELIMINARY

CLOCK AND GATE

A AT AT
- - | -l .i;u-
e

| -

L

S N

OUTPUT &

23124417
* Last byte of count bang written

A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
INPUT/QUTPUT
" 14 1o breivie 1S
> TENT FOIMTA < i 1:, Ty !
™ L] ] LX) \ I
231244-18 =
A.C. Testing: Inr?uu are driven al 2.4V tor & logic "1" and 0.45V CL = 150 pF 23124418
1 “0."" Timing measurements se made al 2.0V for u .
e D8V for 8 e g Mo made 128 fora ogie CL chudes pg capecriance
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101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

117 -

118
119
120
121
122
123
124
125
126
127
128
129

ERROR CODES

Unknown character encountered....
Space Expected

lllegal word following SET

Illegal word following READ

Illegal word following Channel

Illegal word following Range

Illegal word following STart

Megal word following TRIG

legal number following TM or Trig Mode
Hllegal word following Rate

llegal or missing Rate value

Ilegal or missing TRAns Segment value
Illegal or missing TRAns Offset value
Illegal or missing TRAnRs Size value
Nllegal or missing Set Address value
[llegal or missing Sample count

Illegal or missing trig volt value

Nlegal command when DAS-50 is BUSY
Nllegal read SAVE command

Nothing following SAVE command
DASS50 has never acquired data

Too many DOS tasks

Illegal Save Mode

Illegal Save Filespec

Illegal word after Save Format

lllegal Sample Size

Illegal offset relative to trigger address
Hlegal value after SHOW command
Attempt to read trigger address before it happened

Appendix B
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APPENDIX C
INSTALLING MULTIPLE DAS-50's OR PCIP-TYPE INSTRUMENTS

PCIPMOD.EXE is a utility program which enables you to create unique drivers for each
DAS-50 or PCIP type board in your application. In general, the PCIPMOD.EXE utility
should be run under the following circumstances:

* If you have installed multiple DAS-50’s or other type of MetraByte PCIP product
in one computer.

NOTE
If two or more drivers for the same device type are to be loaded, define different Hot
Keys (See Chapter 3) for each menu. This will allow you to display several Pop-Up
Menus at once.

Using PCIPMOD.EXE
Table 1 names the PCIP device type supported by PCIPMOD.EXE:

Table 1. Devices and their SHOWNAMES

SHOWNAME |DEVICE DESCRIPTION

NAME
PCIP-AWFG $AWFG Arbitrary Waveform Generator
PCIP-DMM $DMM Digital Multimeter
DAS-50 $DAS5K0 High-speed Data Acquisition Interface
PCIP-CNTR $COUNT Frequency Counter/Timer
PCIP-CAL $CAL Voltage Calibrator
PCIP-SCAN $SCAN 8/16 Channel Scanner/Multiplexer
PCIP-SCOPE  |$SCOPE Sampling Oscilloscope
PCIP-RES $RES Programmable Resistor Network
PCIP-SST $SST Sine/Square/Triangle Wave Source
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To use PCIPMOD.EXE:

1.

Change to the device directory containing PCIPMOD.EXE. At the DOS prompt,
type:

PCIPMOD
The program will open, as follows:

This program will modify the ORIGINAL PCIP Driver’s

1) Name that is to be used to Open the device

2) Name that is displayed in the upper left corner of
the instrument when the instrument is visible

Enter the name of the ORIGINAL driver to be modified.
Please include the entire path name and drive where the
device can now be found. For exanmple,

C: \xxx\DASS0DRV. 8YS

ENTER DEVICE TO MODIFY

Enter the name of and path to the ORIGINAL device driver file. For example, if
you have two DAS-50’s and the DAS-50 driver files are loaded on the D: drive

under the directory DAS50, enter:

d:\pcip\das50drv.sys

You will now be prompted for the new DEVICE NAME (See Table 1 for existing
ones) as follows:

The current name used to open the device is S$DASS50
Entar the Name to be usad for opening the device

Cc-2
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Enter any name, up to eight characters long. You must include the $. For exam-
ple, you could name the device $MYDEVL.

4. The program then prompts for the SHOWNAME (See Table 1 above.} of the
original device:
The current name use for the instrument popup is DAS-50

Enter the new name to be used. This name can not be longer
than 7 characters

Enter the new SHOWNAME. (This is the name which appears in the upper-left
corner of the pop-up menu.) Be sure not to exceed 7 characters. For example,
you could enter devl.

5. You will then be prompted for the new driver filename and its path:
Enter the name to be used for the New Driver. Please
include the drive and complete path of where the driver is

to be placed.

Give the new filename making sure to include the correct path, i.e.:
C:\PCIP\DEVDR1.SYS.

When the driver creation process has been completed, the message NEW DEVICE
EAS BEEN SUCCESSFULLY WRITTEN will appear.
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