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Adaprter is fast, and it lets the user
program in BASIC, FORTRAN, or C.
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he IBM Data Acquisition and
T Control Adapter with Program-

ming Support (commonly re-
ferred to as the IBM Adapter) is one of
IBM’s entries into the growing market
of analog-to-digital (A/D) and dig-
ital-to-analog (D/A} data-acquisition
boards for the IBM PC/XT and PC/AT
family. The IBM Adapter permits the
user to have four channels of muiti-
plexed analog input, two channels of
analog output, one 16-bit binary input
port, one 16-bit binary output port, and
one 16-bit addressable counter.

The software support provided

| with the board allows the user to pro-

gram in FORTRAN (version 2.0 and Pro-
fessional), C (Lattice version 2.0), and
BASIC (Interpreted or Compiled). The
diskette that accompanies the well-
written manual contains the “link-time”
object modules for interfacing compiled
languages with the adapter. For inter-
preted BASIC, the diskette contains a
“header” program that can merge with
the user’s BASICA program (it becomes
lines 1 to 100 of the program) for inter-
facing to the adapter.
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IBM ADAPTER

FIGURE 1:

SOLAR - =

Operational amplifiers are necessary to increase the output of the solar cell to a level compatible with the adapter’s input.

The IBM Adapter requires an IBM
PC/XT or PC/AT with a minimum 64KB
of memory {Compiled BASIC, C, and
FORTRAN require more memory); one
320KB disk drive; a graphics card, if col-
lected data points are to be plotted;
Data Acquisition and Control Adapter
(with software support); one of the
above-mentioned languages, with DOS
2.0 or later (Professional FORTRAN re-
quires 2.1 or later); and (optional) the
IBM Distribution Panel (a cable and
wiring interface to the adapter card).

Users who are seriously interested
in data acquisition for the XT or AT
should read the PC Tech Journal re-
views of the Tecmar Lab Master ("'Digi-
tal-to-Analog, Analog-to-Digital,” Peter G.
Aitken, March 1984, p. 104) and the
DASCON-1 (“'Poor Richard’s Converter:
From A to D,” William H. Murray, Sep-
tember 1984, p. 30).

The IBM Adapter board fits into a
full-size slot in the PC and has a 60-pin
interface connector on the back panel.
This connector can be attached directly
to the circuit under test or wired to the
IBM Distribution Panel. The panel,
which has a four-foot shielded cable,
makes it easy to connect “est circuits”
to the adapter with a screwdriver and
connecting wires. The panel provides
88 barrier-type screw terminals for ac-
cess to all 60 lines from the adapter;
frequent grounds are also present.

The adapter contains several
switches that configure the board:

* The two analog outputs can be set in-
dependently for outputs of —5 w0 +5,
—10to +10, or 0 to +10 volts.

* The four analog inputs are set o-
gether for -5 o +5, —10 to +10, or
0t +10 vols.

* The adapter number (0, 1, 2, 3) al-
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lows up to four adapters to be used
in one computer.

* IRQ (interrupt level} can be set for
levels 3, 4, 5, 6, or 7. The recom-
mended level is 7,

Appendix C of the Programming
Support manual implies that IBM sup-
ports expansion devices that “increase
the capabilities of the internal adapter.’
These devices are purported to expand
the number of analog input and output
channels, to allow thermocouple and
transducer interfacing, and to improve
A/D resolution. No clear description of
these devices and no names or 1IBM
product numbers are given, so it re-
mains unclear what IBM offers in the
way of instrumentation amplifiers and
other interfacing hardware, It may be
necessary to construct such hardware or
to consult a third-party vendor. Con-
struction, however, is not difficult.

The four A/D inputs provide a res-
olution of 0025 volts ‘over a 10-volt
range with the instalied 12-bit convert-
er. If improved resolution is required, a
16-bit A/D converter can be added with
the expansion bus interface to provide
a resolution of 0001 volts over a 10-volt
range. The four A/D inputs are multi-
plexed. The manual states that 7,999

9

‘samples/second are possible in the nos-
‘mal performance mode and that 12,500-

16,000 are possible in the extended
performance mode, which requires spe-
cial access to device drivers,

The IBM Adapter provides no on-
board instrumentation amphfiers. I the
devices that are to be interfaced have
outputs that fall outside all of the three
selectable A/D input voltages (solar
cells, thermocouples, or transducers
come to mind), a special amplifier will
have 1o be purchased or built.

The analog outputs and binary IO
are restricted to 7,999 samples/second
in the normal mode, with 17,000 sam-
ples/second possible with system inter-
rupts disabled. (If some other part of
the system requires regular use of sys-
tem interrupts, the interrupts will have
to remain in effect). All binary inputs
and outputs are TTL-compatible, provid-
ing up o 16 bits of digital information,

The Programming Support software
and manual are among the nicest IBM
has to offer. The diskette contains sev-
eral types of programs, Linkable object
modules and sample programs are in-
cluded for each supported language. As
might be expected, the only graphics
examples are for interpreted BASIC.
The sample BASIC program provided
on the diskette will not work with com-
piled BASIC, because it uses VIEW and
WINDOW, graphics commands that are

| not supported by compiled BASIC. This

should not be a major problem because
the program does work nicely with in-
terpreted BASIC,

The manual is divided into seven
chapters and three appendices. The first
two chapters contain detailed discus-
sions of the converter and data-acquisi-
tion techniques, including such topics
as A/D and D/A conversion, sampling
theory, svnchronizing data (handshak-
ing, triggering, and clocking), and
event-counting. Chapter 3 introduces
the various functions that are available
for interfacing software to the adapter
(see table 1). Chapter 4 describes the
function arguments that must be used
when calling the functions. Chapters 3,
6, and 7 describe the calling syntax for
each function from each of the three
supportted languages; abundant example
code is included.
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CHASERTECHS

100 MB

INCREDIBLE DRIVE

INCREDIBLE SPEED

® |7 MS average access time

* 3 MS track 1o track

® 0.677 MbiS dara transfer rate

® Superior performance on LANs, CADICAM & CAE
applications

INCREDIBLE POWER
® Five times the storage of an AT drive
® J00 MBformatted
¢ Mainframe storage capacity
¢ Ideal for large data bases

INCREDIBLE VERSATILITY
* Supports—DOS 2.0 & higher, QOnix and Venix
—IBM PC/XTIAT, AT&T and compatibles
—Most popular LANs
& [nstalls in under 30 minutes
® Configurable as—AT kit for internal mounting
—Stand alone unit
—Optional file-oriented tape car-
tridge or 9-track tape backup

INCREDIBLE RELIABILITY

* Automatic, fail safe head lock

® Power up and system monitoring diagnostics

® Menu driven utilities for controlled component
testing

® Full I year warranty

Call (201) 894-5544

Put
CHASE TECH HIGH PERFORMANCE SUBSYSTEMS
to the test (drives from 67 10 550 MB formatted)

Chase Technologies, Inc.

High Performance Product Group
375 Svlvan Ave.

Englewood Cliffs, NJ 07632

CIRCLE NO. 113 ON READER SERVICE CARD
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IBM ADAPTER

Each language (BASIC, FORTRAN,
or ) permits complete control of the
IBM Adapter. The execution speed of all
three compilers were about equal, be-
cause the rate at which the adapter pro-
vides samples is the same regardless of
how the adapter is accessed.

AS 500N as 4 programming lan-
guage has been selected, an installation
program loads a CONFIG.SYS file (con-
taining the invocation of the adapter’s
device driver) onto a formatted diskette.
The system must be booted with that
diskette; it could crash if a device driver
that is not loaded is called.

Three examples, one in each of the
supported languages, wilt help explain
how the adapter is accessed. The C ex-
ample asks the adapter to do relatively
simple tasks, the FORTRAN example
asks it 1o do slightly more complex
jobs, and the compiled BASIC example
requires the most complicated work.

Listing 1 shows a simple C pro-
gram that makes use of the BINS (Bi-
nary Input Simple) call. BINS inputs a
16-bit binary word from the adapter
that it stores in a variable called v. This
variable is modified slightly 1o give the
correct weight for the particular data bit
(for example, bit 0=1, bit 1=2, bit
3=4 . . . and bit 15=32,768). The pro-
gram is designed to report continuously
the current data value to the screen.

The variable adapt refers o the DA
adapter number. If only one adapter is
in place, this number will be 0. The de-
vice number varies depending upon
the functions that are to be accessed.
Number 8 permits binary IO, 9 permits
analog /0, and 10 gains access 10 the
16-bit counter, The hndshk variable is
reserved and must be a 0. The data vari-
able, v, must contain an integer or in-
teger array. The variable $tat is initially
set to 0. A nonzero value returned indi-
cates a failure of the function. Good
programmers would use this feature to
report and recover from conversion
problems.

When Lattice C is used, the large C
model (CL) must be used when compil-
ing. The small C model is the defaulr,
s0 it is necessary for the user to specify
the large model when invoking the C
compiler and linker.

Suppose that a user wants t0 moni-
tor two of the four available analog in-
puts. This is called scanning on the
adapter card. One input will be from a
solar cell with a maximum output volt-
age of +0.5 volts, and the other will be
from a variable power supply with a
range of 0 to +10 volts. Apart from
scanning rwo inputs, the interface soft-
ware will not be especially complicated.
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FIGURE 2: 6O-Hz Sine Wave |
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These are the results of using an A/D channel to track a 60-Hz sine wave. The
program took 320 samples at 19,200 samples/second.

: t 240-Hz Sine W,
[Flm 3. -F1Z Me ware
N Fl Fi )
J % & ) i ) ‘,’
A [ i
" 3 ’ % " - .
- . f . - » -
. . Y K . ; Y
% . . ‘ & »
b s A A M .
< » - N ¥ . -
. L3 £l & -+ " » L
[ hd . -
. 4 . 3 ' . .
\ . . . N . v
L3 - ‘ x * 1] "
" 1 - »
* > * » A .
N . ' . ! 3
v - - - w
* . » L) L L]
- - * -~ . v
" . . .
B . . ) N .
. A . -
. h 2 " N .
! . h N .
% s . . -n
» ) L A % » A
3 "4 3 : %
k) - % & "-\ : o,
el Nd o Y’

The tracking rate was 76,800 samples/second. The four wave forms indicate that
19,200 samples/second is about the maximum sampling rate.

FIGURE 4: 120-tz Square Wave ]

These are the results of tracking a 120-Hz square wave. Note the two data points
that were captured on the rise and fall of the square wave. .

Listing 2 is 2 FORTRAN program that
will print the voltage values of each

operational amplifier circuit that will
amplify the +0.5 volts of the solar cell
input channel to the screen. to +10.0 volts. In this circuit, the com-
There is a catch in the interfacing mon 741 op-amp was chosen because
of the input devices. The power supply | of noncritical sampling conditions. This
is well matched to the adapter's input same op-amp circuit could be used for
(0 1o +10 volis), but the solar cell can expanding the input-voltage swing of
output only +0.5 volts. Without an “on- | other low-voltage transducers.
board” instrumentation amplifier, the - The program in listing 2 makes use
resolution of the readings will suffer if of the AINSC call (Analog Input Scan)
the solar cell is connected directly to for monitoring up to four analog inputs.
the adapter. Figure 1 shows a simple CHANLO is the first channel to be sam-
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| for IBM® PC, )T, Campag® Deskpmq
oronu“‘ Leading Edge™ Zanith™ 1- 150?[

remembers the
fundtion keys...

...of all yourfavorite software. You select your
own combination from 20 color coded fundtion
key averloys, ond attach your FlipKit to your
keyboord—that's oll there is to it} Of course,
RlipKit is non-glare, easily removable, ond wil
not mark your keyboard. Every FlipKit includes
preprinted overlays for:

Lotus™ 1-2-3™ Pis®:write
Multiplon™ for IBM®  Microsoft® Word
Fromework™ Wordstar®
Symphony™ Crosstolk XVI™
dBase® Il MS™-DOS
IBM® Flhngl PLUS

Reporting Assistant 5 &g jp.yourself”
Thinktank™ orusnblo overluys
Multimate™ ond keybourd
1BM® Writing Assistant umlchmenls
Only $14.95! Order Now!

Yisa, Mostercard cnly, coll 24 hrs/7 doys:

1-800-228-2028 ext. 120 toll free Cont. US.

In Nebraska, call 1-800-642-8300 ext. 120
Information, inquiries, coll 415-325-B000 (-5 PST)

Or send check, m.o., credit card info. (3, exp. date,
and signaturz) to the address below. Incude
quunmy, name, oddress, city, state, zip, phone.

Micro Direct International
P.0. Box 60987, Palo Alte, CA 94306

Quder several and sove—shipping/hondling per gsder:
USA $2.90/Canadn $4. CA residents add appropriate sofes
tax. Sarry no (ODs. Allow 3-4 weeks delivery {personal
checks odd 2 weeks).

Dealer and corporate inquiries welcome.

Flipkit -~ Micso Direct Intarnctional/todus 1-2-3, Symphoay —Lotus Davelopmaat Cosp./
MultiPlon, MS Ward, WS DOS — MiceoSaft {orp.7pts: wiite— Softwore Publishing Lorp./
Fromework, dBose Ul—Ashton Tode/IBM— internctional Businsss Machines Corp.s
Meltibole — MultiMote Internctional Corp./Werdstor — MicroPie Intemationdl
Corp.rCrosstolk ¥¥— Microstuf, Inc./Thinksank —Living Yidestext, Inc./Compag, busk-
pio— Compog Compuier CorparationsLeading Fdge — Leoding Edge Products, Inc./Cocoe
= {grana Dara Systems, Inc./Zenith— Zenith Dot Systems.
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standards

It's easy. Just get an industry standard ﬁle access
method that works on both.

C-ISAM™ from RDS.

[t's been the UNIX™ standard for years (used in
more UNIX languages and programs than any other
access method), and its fast becoming the standard
for DOS. Why?

Because of the way it works. Its B+ Tree index-
ing structure offers unlimited indexes. There’s also
automatic or manual record locking and optional
transaction audit trails. Plus index compression to
save disk space and cut access times.

How can we be so sure C-ISAM works so well?

We use it ourselves. Its a part of INFORMIX?
INFORMIX-SQL and File-it]" our best selling data-
base management programs.

For an information packet, call (415) 424-1300.
Or write RDS, 2471 East Bayshore Road, Palo Alto,
CA 94303.

You'll see why anything less than C-ISAM is _]l.lSt.
a compromise.

~N"

O

RELATIONAL DATABASE SYSTEMS, INC.

© 1885, Relational Matabase Systerns, Inc, UNIX is a tmdemark of AT&T Bell Laboratories, INFORMIX is
a registered trademark and RDS, C- ISAM and File-It' are trademarks of Relational Database Systems, Ine.
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IBM ADAPTER

pled and CHANHI is the last. Thus chan-
nels 0 and 1 are being monitored. The
variable CTRL refers to the expanston-
device control. If only one adapter is in
place, CTRL typically will be 0. MODE
and STOR must be 0 for AINSC. COUNT
ts the number of times the function will
execute; for example, the funcrion
could be performed 100 times, filling
an array with data samples, before the
call is exited. The example in listing 2
takes one sample of two channels and
places their values in an array, V(1).
Once this pair of values is written
to the screen, the program uses a
GOTO 1o get another reading using the
call AINSC. Notice that the daw in V(1)
are conditioned hefore being reported
to the screen as VOLTS. The A/D con-.
verter is a 12-bit device capable of
212=4,096 unique readings. These
unique readings or numbers must be
scaled to the inpur parameters. This line
in FORTRAN performs the scaling task:

VOLTS(I)=(V(i¥204.8)~ 10

In this case, the adapter was set
(with switches) for —10 1o +10 volus.
The input data has a range of 0 to
+10.0 volts. To scale the 4,096 possible
readings across the adapter's full range
of 20 volts, the program must divide
4,096 by some number that vields 20.
This number is the scaling factor, 204.8.
Subtracting 10 from the result puts the
0-voltis point in the middle of the adapt-
er’s range rather than at the botom.
The formatting is set to give two digits
of decimal precision. Remember that
the resolution is 0025 volts over a 10-
volt range. This program works with the
IBM Adapter to turn the computer into
a rwo-channel volimeter.

The A/D converter on the 1BM
Adapter board is fast compared to many
for the XT. The specifications say that
up to 16,000 samples per second may
be made. When one channel of the con-
verter is connected to a 6.3-volt filament
transformer, the peak-to-peak voltage
for 6.3 volts RMS is —8.91 10 +8.91
volis, If the converter were fast, it
would have no trouble tracking and
sampling a 60-Hz sine wave.

Because one whole sine wave is
executed in 1/60=.016667 seconds and
320 points must be plotted on the
medium-resclution screen, readings
must be taken every .016667/320=
00005208 seconds. The reciprocal of
00005208 vields a sampling rate of
19,200 Hz (samples/second), which
should be an interesting test of the
16,000-Hz limit.

The compiled BASIC program in
listing 3 allows the user o set the sam-
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TABLE 1: interfacing Functions

FUNCTION

PURPOSE

Analog Input Multiple (AINM}
Analog Tnput Simple (AINS)

Asatog Tiput Scan (AINSC)

“Analog Qutput Multiple (AOUM) ™~
Analog Output Simple (AQUS)
Binary Input Multiple (BINM) ™~
Binary loput Simple (BINS)

| Binary Bit Tnput Simple (BITINS)’
Birary Bit Outpaf Stmple (BITOUS)
Binary Output Multiple (BOUM) ~~

Binary Quiput Simple (BOUS)
Counter Input Multiple (CINM)

| Counter Input Simple (CINS)
Counter Set (CSET
Deélay Execution [TTELAYY

Perform an iterative analog cutput

ougput word
 Qugpast a single 16-bit binary word

_ Perform a single read of covnter value

Perform an ferative anatog input
COUNT times

Perform a single analog input operation
Aceept Input consecutively From
adiacent channels

COUNT times _ )

Perform a single analog output
operation -

Perform an iterative 16-bit binary input
COUNT times )

Pesform a single 16-bit binary input
opegation - i
Input state of bit # BIT from binary
input port ]

Bet ihe state of bit # BIT in bingry
lteratively output 16-bit binary words
COUNT times

Iteratively input counter value COUNT
times

Initialize counter value
Software delay for sampling iterval > 1
second

These 15 functions, which are used for interfacing software to the adapter, are all

available from BASIC, FORTRAN, and C.

pling rate each time the program is run;
it displays on the screen the important
parameters that are being passed to
AINM; it also permits the user to save
the screen plot to a diskette in drive B
Listing 4 is an additional program that
lets the screen image be loaded from
interpreted BASICA.

Comprehension of this program re-
quires an understanding of the function
AINM. Many of the variables that are
passed to AINM have already been dis-
cussed in connection with listings 1 and
2. MODE comrols the system’s inter-
rupts and may take on one of two val-
ues: if MODE=0, normal svstem inter-
rupts are possible; if MODE=128, the
device driver inhibits system interrupts,
thereby increasing [/O performance. (In
this example, MODE=128), COUNT is
set to 320, because 320 samples must
be taken during the pass over the sine
wave. The values that are returned will
be placed in an array, V%. A unique
plot will be obtained each time the pro-
gram is run, because the sine wave will
be “caught” at a different location when
the sampling begins. The compiled
BASIC program will plot all 320 data
points on the medium-resolution screen
as white points on a blue background.
Figure 2 is a plot of a 60-Hz sine wave
from the 6.3-volt filament transformer.

This was the first time | had ever
attempted such high sampling rates

JULY 1985

from an A/D converter on 4 small sys-
tem,; I hooked up a Hearhkit Sine/
Square generator and increased the fre-
quency of the sine wave 1o 240 Hz and
the sampling rate to 76,800.

As the results in figure 3 show,
something went wrong. Because I in-
creased both the frequency and the
sampling rate by a factor of four, there
still should have been only one cvele of
a sine wave on the screen. Instead, four
full sine waves were plotted: apparently,
19,200 samples/second is (or is close
) the upper sampling limit. Increasing
the number entered for the sampling
rate will not change what is physically
impossible. With the sampling rate
nearly unchanged and the frequency in-
creasing by a factor of four, the pro-
gram plotted approximately four com-
plete sine waves,

In another experiment the square-
wave generator was hooked o the A/D
converter and the frequency was set to
120 Hz and the sampling rdte 1o 19,200.
Figure 4 is a plot of the data gathered.
These examples show that although the
A/D converter is no match for a quality
oscilloscope, it does give experimenters
a new tool for monitoring and record-
ing relatively low frequency events.

A number of data acquisition
boards with many different options are
on the market for the 1BM PC/XT and
PC/AT. The IBM Data Acquisition Adapt-

-—
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COMPLETE SOURCES
NO ROYALTIES

COMPREHENSIVE C Power Packs
include over 1000 functions which
provide an integrated environment
for developing your applications ef-
ficiently. “‘This Is a beautifully doc-
umented, incredibly comprehensive
set of C Function Libraries.”

— Dr. Dobb's Journal, July 1984

USEFUL “...can be used as an ex-
celtent leaming tool for beginning C
Programmers..."”

— PG User’s Group of Colorado, Jan. 1985

FLEXIBLE Most Compilers and all
Memory Modets supported.

RECOMMENDED “'| have no hesita-
tion in recommending it to any pro-
grammer interested in producing
more applications code, using more
of the PC capabilities, in much less
time."’ — Microsystems, Oct. 1984

[ PACK 1: Building Blocks | $149
DOS, Keyhoard, Fite,
Printer, Video, Async

Il PACK 2: Database $399
B-Tree, Virtual Memory,
Lists, Variable Records

i PACK 3: Communications  $149
Smartmodem™, Xon/Xoff,
X-Modem, Modem-7

[l PACK 4: Building Blocks I} $149
Dates, Textwindows, Menus,
Data Comprassion, Graphics

[l PACK 5. Mathematics | $99
Log, Tig, Random,
Std Deviation

[l PACK 6: Utilities | $99
(EXE files)
Arc, Diff, Replace, Scan, Wipe

Master Card/Visa, $7 Shipping, Mass. Sales Tax 5%
ASK FOR FREE DEMO DISKETTE

HOVUM 1 B SOTWARE
ORGANUM HORIZOHS
C. B i

165 Bedford St., Burlington, MA 01803
(617) 2724711
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IBM ADAPTER

er does not come loaded with accesso-
ries, such as buiit-in instrument ampli-
fiers, thermometer probes, etc., but it
would be a good choice because of irs
flexibility and quality of workmanship.

The manual is a big plus for the
IBM Adapter. It serves not only as a
user's guide, but also as an excellent
source of sample programs. It takes
only minutes to go “from box to data
sample” with the IBM Adapter.

The only drawback of the adapter
and its supporting software is that

assembly language is not supported as a
programming option. Furthermore, IBM
does not give enough information on
the adapter’s hardware port assigriments
or low-level details of the device-driver
calling syntax to énable even an experi-
enced assembly language programmer
to create his own assembly language
calling library. Nonetheless, the three
supported languages are versatile

and capable enough to make the IBM
Adapter a powerful tool for laboratory
data acquisition.

IBM Data Acguisition and Control
Adapter: $1,275; Distribution Panel.
$245

Programming Support: $160

IBM Corporation

5201 Congress

Boca Raton, FL 33431

Contact local IBM dealer
CIRCLE 351 ON READER SERVICE CARD

Willigm Murray teaches compuiter science at
Broome Community College located in
Binghamiton, New York.

LISTING 1: ONEREAD.C

#include "a:stdio.h”

main()

{ *
int adept, device, hndshk, v, stat, answer;
adapt=d;

device=8;

hndshk=0;

stat=0; .
repeat: bins (adapt, device, hndshk, &v, &stat);
answer=abs{v)-1;

printf(* Ko, answer);

§OT0 Tepedsy

}

LISTING 2: TWOREAD.FOR

o

THE RATE WILL BE 500 SCANS/SECOND

REAL*G VOLTS(2)
INTEGER*2 W(2)

*  MODE, STOR, STAT
INTEGER™4 COUNT,RATE
ADAPT=0
OEVICE=?
CHANLQ=0)
CHANHI=1
£TRL=D
MODE=0
STOR=z0
COUNT=1
RATES1000
STAT=0

= MODE,STOR,COUNT,RATE, V(1},STAT)
Do 110 1=1,2
VOLTSC1)=(V(1)/204.8)-10
110 CONFINUE
WRITE (,130)VOLTS
130 FORMAT (1X,F10.2,F10.2)
GOTO 100
END

LISTING 3: DAPLOT BAS

oS
PRINT MTHIS PROGRAM™

PRINT
PRINT “ENTER THE SAMPLING RATE (semples/second):
CLS

#* Program contimpously reads 16 bit binary input */

FORTRAN PROGRAM WELL SCAN ANALOG INPUTS O AND 1

INTEGER"2 ADAPT,DEVICE, CHARLO, CHANH] ,CTRL ,

100 CALL AINSC (ADAPT,DEVICE,CHANLG, CHANHE,CTRL,

PRINT "PLOTS MULTIPLE DATA POINTS GATHERED BY A/D CONVERTER™
#xINPUT RATE

PRINT “THESE ARE THE PARAMETERS WHICH ARE SET FOR THE AsD CARO®

CHANLOR=1
CTRLY=0

| COUNT=320
DIH VE(319)

PRINT MEXECUTION MODE:

PRINT
PRINT

INPUT TX
PRINT

PRINT
PRINT

INPUT 558

t PROGRAN WILL OUTPUT DATA TO SCREEN UNTLL INTERRUPTED cLs
CALL AINM (APAPTX,DEVICEX,CHANLOX,CTRLX, MODEX,
STORX, COUNT RATE, VHcD), STATE)

SCREEN 1
£oLoR 1,7,7

FOR 1=0 T0 319

- (VX(1)%6/204.8)+150
PSETCI,2), 14

NEXT |

INPUT 458

DEF SEG2RHBAOD
P1$="8:

p2g=u
PPEzPIS+PS+P2S
BSAVE PP$,0,EH4000
1000 END _

10 GL5
30 PRINT
S0 PRINT

70 INPUT PS

80 cis

90 SCREEN 1

100 coLoR 1,7,7
110 KEY OFF

120 DEF SEG=EHBS00
[ 130 p1s=up:

140 pIg=n

150 P2S=P13+PS+b3s

PRINT "USING ADAPT WUMBER:
PRINT '"WITH DEVICE MUMBER:
PRINT "EXPANSION DEVECE CONTROL NUMBER: “;CTRLX
"MODER

PRINT “CHANMEE ACCESSED: “;CHANLOX
PRINT "NUMBER OF SAMPLES:
PRINT MRATE OF SAMPLING (SAMPLES/SECOKD): “;RATE

tF TK=2 THEN GOTO 1000 _

" ADAPYY
" DEVICEX

" COUNT

PRINT “Shalt T save this plot? (type 1 for YES, 2 for NOY®
IF TX=1 THEN PRINT “ENTER FILE NAME (WO EXTENSIONS)":INPUT P$

PRINT "once the plot is complete, hit any key to savet

FRINT "“HOMW STRIKE A KEY TO TAKE SAMPLES™

LISTING 4: PLOTLOAD. BAS

20 PRINT “PROGRAM LOADS A SCREEM IMAGE SAVED BY A PREVIOUS PROGRAMY
40 PRINT "'THIS PROGRAM ASSUMES THAT THE PICTURE 1S IN THE B DRIVE"

60 PRINT “ENTER THE NAME OF THE PICTURE TO BE LOADED (NO EXTENSIONS)

PRIRT 160 BLOAD P2%,0
ADAPTY=0 170 REM PUSH THE FT KEY TO RETURN TO BASIC
DEVICEX=9 180 ON KEY(1) GOSUB 210
MODEX=128 190 KEY(1) ON
STORX=D 200 GOTO 190
SYATR=0 210 END
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