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DASCON-1 MANUAL INSTALLATION

TURN OFF THE POWER on your computer and remove the case
(See IBM "“Guide to Operationg” Pages 5.5 & 5.6 if you are not already
SXpPert at this maneuver). Remove a vacant back plate by undoing the
screw at the top and press in the card guide supplied with the
DASCON-1 on the opposite side of the case (some models may not
require this). S51ip the DASCON-~1 in and secure the backplate. That
completes installation. vou may plug any of the DASCON-1 accessories
or your own cable into the 37 pin D connector on the rear. Remember
the golden rule, whenever removing or re—instal ling any peripheral
board ime¢luding the DASCON-1 always TURN OFF THE POWER. Failure to

observe this precaution may cause costly damage to the electronics of
your computer.

Iwo more precautions concerning storage and handling of the
DASCON=1 hoard. MetraByte recommends that you retain the special
electrostatically shielded pPackage and use it for storage of DASCON-1
when not in vour computer. Also after removal, the nickel=cadmium
clock backup battery will be charged and will remain charged up to
several months. Try to aveid shorting it out by placing DASCON~1 on
conductive metal surfaces as the large short circuit currents +that
can flow are detrimental to the life of the battery.

Fig. 2.2 shows the locations of switches and functions on
the DASCON-1 board.

BASE
ADDRESS

Base Address

switch setting

for &H300 (300 Hex)
(768 Decimal)

(1
(I3
(T
Tl
I
[ THI

9 8 7 6 5 4
l Address line Decimal Eguivalent
A4 16
A5 32
Ab 64
A7 128
A8 256
A9 512

Switches have decima] values as abgove in the

Ll ”n PR
I LT B . ; off posSltion
n the "on" position decimal value is zero.

Fig. 2.1:  PBASE ADDRESS SWITCH SETTING
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Chapter 3

PROGRAMMING

3.1 PROGRAMMING DASCON=1

There are two ways of inputting and outputting data from
the DASCON-l. The direct method uses the BASIC functions INP and
OUT. Use of these functions usually involves formatting the data and
dealing with absolute I/0 addresses. Although not difficult, it can
involve many lines of code and requires an understanding of the
devices, data format and architecture of the DASCON-1. The second
method uses a special 1/0 driver routine "DASCON1.BIN"™ which is
accessed wvia a CALL, statement. This allows selection of all
functions on the DASCON-1 and avoids writing many lines of INP's and
QUT's and formatting routines. The driver looks after all formatting
and does a certain amount of error checking. The driver also
supports data ceollection on interrupt from an external source or the
DASCON-1 clock. This capability is not supported by the IBM P.C.

BASIC as it has no interrupt processing functions and is only
available through the CALL routine.

Both methods of programming using BASIC alone or the CALL
routine are described and vou are free to choose either although
usually the CALL routine is far easier to implement.

3.1.1 I/0 ADDRESS MAP OF DASCON-1

First of all let's take a look at the I/Q address map of
the DASCON-1:-

ADDRESS READ WRITE

Base Address + 0 A/D CHO Lo byte D/A 0 Lo byte
+ 1 A/D CHO Hi byte D/A 0 Hi byte & LOAD

+ 2 A/D CHl Lo byte D/A 1 Lo byte
3 A/D CH1 Hi byte D/A 1 Hi byte & LOAD

+*

4 A/D CH2 Lo byte -
+ 5 A/D CH2 Hi byte -
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+ 6 A/D CH3 Lo byte -

+ 7 A/D CH3 Hi byte -

+ B PA Digital In PA Digital Out (used by clock)
+ 9 PE Digital In PB Digital Out (user port)

+ 10 {A} PC Digital In PC Digital oOut (user & clock)
+ 11 {B} - PPI Control Reg.

+ 12 {C3]

+ 13 [D} PPl image i.e. identical

+ 14 {E} to locations 8 - 1l.

+ 15 {F]

Note that some addresses do double duty. A/D converters only output
data and D/A converters only require input data so a read of address
base + 0 fetches A/D Channel 0 data and a write to base + 0 outputs
D/A #0 data. Since both the 2/D and D/A are 12 bit devices, it
requires 2 bytes to handle each word of data. These are arranged in
the order 1o byte/hi byte which is mainly a convenience for assembly
language programmers since the the B80&S processor in the IBM PC
accesses data in this seguence. Now we know what's where, let's
start talking to each device in turn using INP's and OUT's.

3.1.2 INP A/D DATA

If no connections are made to the LOAD CH.ADR., CH.AD#0,
CH.AD#1, and RON/HLD (pins 21-24) on the rear connhector, the A/D
cycles thru each chanpel 0 to 3 and repeats continucusly. Since the
A/D performs about 16 conversions/sec. each channel is updated every
1/4 second. This is called "free scan™ mode and is very simple to
use. The data from the A/D is stored in registers on the DASCON-1
board, one register for each channel. They are arranged so that no
conflicts between read and writes can occcur. What this amounts to is
that you can read A/D data at any time and zlways be sure of
ecbtaining valid data from a conversion that took place no longer than
1/4 second ago. In this mode you are free from initiating
conversions and checking A/D status, worrying about A/D timing etc.

and this is ideal for low speed data iogging. All you have to do to
obtain data is:- )

xxx00 XL%

INF (Base + 0,2,4 or 6)
xxx10 XH%

INF (Base =+ 1,3,5 or 7)

If the base address was at &H300, INP(&H300/301) returns CHO,

INP(&H302/303) gets CHl1 etc. The variables XL% and XH% contain the
data, which is formatted as follows:—
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PROGRAMMING
BIT POSITION (MSB) 7 6 5 4 3 2 1 0 (LSB)
XL% Low byte: B8 B7 B6 B5 B4 B3I B2 Bl (LSB)
XH% High byte: Pol. O/R 0 0 Bl2 Bll B10 B9

im (MSE)

The A/D data bits Bl2-Bl are +true binary. The Peol.
(pelarity or sign) bit is 1 (high) if the input is positive and 0
(low) if negative. The O/R (overrange) bit is 1 (high) if the input
exceeds positive or negative £full scale (+/-4095 decimal).

Extracting the data can be performed by a few lines of BASIC as
follows:-

Xxx20 CHO% = XL% + 256* (XH% AND &HF) ;get magnitude
xxx30 IF (XH% AND §HBQ ) = 0 THEN CHQ%X = -CHO% rmask sign,

change if negative
XXx40 IF (XH® AND &H4(C )=1 THEN OLF=l ELSE OLF=0 ;set overload flag

if required.

Channel 0 data is now in integer variable CHO% as a signed number of
bits of A/D output. If we wish to change this to volts, remember
with direct input +/-4095 bits correspond to +/-2.0475 volts i.e.
0.5 millivelt/bit. To scale into volts (a real variable is required)

xxx30 CHO = 0.0005 * CHO%

Obvicusly if we were working with gains of 10,100,1000 etc. or
attenuators on Channel 0/1 we could change line x¥x50 to compensate

for the scaling. If we wers using the RTD thermometers on Channel 2
or 3 each bit would correspond to 0.2 degree Centigrade.

3.1.3 OUT D/A DATA

Since the D/A converters output 12 bit data, they require
2 bytes of input data. The first task of any BASIC program is to
form the data into a low byte and high byte. Coding for the D/A

converters is complementary binary or complementary offset binary for
bipolar output ranges. Data format is:-

BIT POSITION (MSB) 7

&€ 5 & 3 2 L 0 (sB)
Low byte: BE B/ B6 B B2 B EBX BT
High Byte: I03 102 101 100 EIZ BI1I B1O B9
(MSE)
- 11 -
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The top nybble (4 bits) of the high byte appears on the
auxiliary I/0 header ({DAC I/0 04-07 & 14-17), a2 total of B bits for
the 2 channels. Let's assume we want to output X% (0 <= ¥% <= 4085).
Decimal 4095 corresponds to Hex PFF or 12 binary bits. A sequance of

BASIC commands to output X% to D/A $#1, (BASADR = DASCON-1 base
address), would be as follows:=—

xXxx00 X% = 4095 - X% ‘complements data
XXX10 XB% = INT(X%/256) '‘generates high byte
EXX20 XL% = X% - 2G6*YH: 'generates low byte
xxx30 OUT BASADR + 2, XL% 'write low Dbyte
Xx%Xx40 OUT BASADE + 3, ¥X¥H® ‘'write high byte

Note that due to the double-buffering of the D/A, the output voltage
of the D/A will not change until line xxx40 is executed. Linhe xxx30
writes the low byte to a temporary storage latch. When the high byte
ie written in line x¥%40 the temporarily stored low byte and high
byte are 1loaded 12 bits broadside into the D/A., This "double
buffering”™ gives a single step change of the D/A output instead of 2
sequential steps. In some applications e.g. driving plotters and
servos this characteristic is important. If you want to output data
onn the auxiliary I1/0, it can be summed with XH% before line xxx40.

3.1.4 DIGITAL I/0 WITH OUT AND INP

The main digital 1I/0 is wvia an 8255-5 P.P.I.
(Programmable Peripheral Interface) integrated circuit. For detajiled
technical information on this device, consult the "Intel Component

Data Catalog"3 or equivalent manufacturer's data sheet. The 8255 has
24 gdigital I/0 lines divided into 3 ports of B bits each. These are
called PR,PB and PC. The PC port is further divided inte 2
independent 4 bit ports, PC0-3 is termed PClower and PC4-7 is called
PCupper. In DASCON-1, the PA and PCupper ports are dedicated o
contrelling the clock/calendar. The PE and PClower ports are
available as main digital 1/0 on the rear comnector.

All the ports may be programmed as whole groups of inputs
or outputs under software contreol. This is js done wvia the P.P.I.
control register at BASADR + 11. The PA,PBE and PC ports are
read/write i.e. data written to them can be later read back. The
control register is a write only register, reading it will not yield
the data that it contains. On powerup all ports are cleared and
reset to be inputs. Also note that anvy change of configuration i.e.
write to the control register will clear data on all ports.

S S

3. Available from Intel Corporation, 3065 RBowers Avenue, Santa Clara,
CA. 95051. rhone [408]-9587-8080

- 12 -
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The clock/calendar normally operates with PA as an output
and PCupper as an input except when it is being set, in which case
PCupper iz programmed as an output. Usually all time and date
information will be transferred to the gystem (DOS) clock on powerup
by running CLEPWRUF through an AUTOEXEC.BAT file. After this is done
dccess to time and date is much more direct through BASIC's TIMES and
DATES functions than by access to the DASCON-1 ¢lock/calendar +hrough
the P.P.I. although such access is possible, see Appendix D. 8ix

possible combinations of I/0 are possible with the PB and PClower
external I/0. These are:-

CONTROL REGISTER WORD

PB output - PClower input 137 ( Hex 89 )
PE output - PClower output l13é ( Hex 88 )
PB input =« PClower output 138 ( Hex 82a )
PE input -~ PClower input 139 ( Hex BB )
PB strobed output =~ PClower handshake 141 [ Hex 8D )
PE strobed input +~ PClower handshake 143 ( Hex 8F )

one of the first steps in any program should be setting the
configuration i.e. whether PB/PClower is input/output. This is done
by writing the appropriate control register word e.g.:-—

Xxx00 OUT BASDADR + 11, &H89 'sets PE output, PClower input —

Note that a characteristic of the 8255 P.P.I. is that a write to the
control register clears all ports, so be pPrepared to store or rewrite
your data if you later change the port configuration. After the
configuration is set, you can then write or read FB and PC by:-

xx¥x10 OUT BASADR + 9, X% 'output data on PB
¥xx20 INP (BASADR + 9),X% ‘read PR

Xxx30 QUT BASADR + 10, Y% 'output data on PC
x¥xx40 INP (BASADR + 10),Y% 'read PBC

xxx50 Y% = ¥2 AND &HF 'mask out ¢lock

When reading PC, you will normally get the clock/calendar data in the
upper nybble of PC. Line xxx50 masks this out to return the lower

nybble, PClower. The strobed or handshake modes are best used
through the CALL routine.

3.1.5 OTHER USEPUL BASIC COMMANDS

Some BASIC commands which You may not have used frequently

in the course of ordinary programming, but that are useful Wwith
DASCON=~1 are:-

- 13 -
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DATA ACQUISITION AND CONTROL
FOR IBM PC/XT/AT AND COMPATIBLE
COMPUTERS

KEITHLEY HETWORK MEAS.

P.av

ANALUG AND DIGITAL
110 INTERFACE BOARD
MODEL DASCON-1

FUNCTIONAL DESCRIPTION

Metradete's DASCON-1 is a mulitunction analog/digital 1/0 expan-
sion board for the |BM Personal Computer. It is designed to allow use of
metIEl{\A PC.'/XT/AT n Jow speed, high precision data acquisition and
controt.

Using =tate of the art data conversion components, the DASCON-1 has
-been dasigned to combine in a single board mest of the features usually
provided as plug in qptions o expensive extarnal data acguisition sys-
terns and with A significant saving in cost. Some applications include:
data logning, process control, rabotics, metearglogy. energy manage-
ment, product testing, iaboratary and medical instrumentation efc. but
provision of the combination of analog and digital functions has besn
carefully selected to provide consideratle flexibility in application.

Througnout this data sheat is a compiete section-by-section deserip-
tion of all the capabilities of the DASCON-1.

1. 1BM 13 A REQISTERED TRADEMARK OF INTERNATIONAL BUSI-
NESS MACHINES ING,

FEATURES

» Une YEAH WARRANTY
» SOFTWARE INCLUDED
« Data Acquisition and Control
s Graphies-plotting and storing graphs {real-time and later
analysis)?
» Transducer and RTD Linearization
s CRT-Asgsisted Board Calibration/Set-Up Procedures
= Examples and Demonstration Programs
= Strip-Chart Recorder & Data-Logger Programs
+ 1 CALL Statement accesses all Analog and Digital 1/0
EASY TO USE
Baoard plugs diréctly into the |.B.M. PC/XT/AT
12 Bits of Thgial 170
12 Bit resgiution of Anatog 1/0
4 Analag Input Channels with QuerVoitage Protection to 120
Volts rms
4 Analeg input 30 dB (60Hz) Switchable Filters
2 Switch Seleciable RTD Interfaces
2 Analog Output Channels (optional)
2 Preciion Agjustanie Voltage References
2 Precision imA Constant Current Sources
2-3-4 Wire RTD Bridge Operation
Battery Backed-Up GClack/Calendar
External Interrupt Capabiiities
30 Channgls Per Second Throughput
Easy to Understand Instruction Manual With Practical
Examples

"{BM Color Adapter Board Required

APPLICATIONS

= Energy Management

Strain Gauge Inputs
Pressure Measurement

Flow Measurement

Level Monitaring And Cantral
Product Testing

Measuring Resistance
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ANALOG INPUTS

Ghannels 0 and 1 of the A/D converter may be equipped with aptional
LM363D instrumentation amplifiers by plugging into the sockets
providad and selecting appropriate gains of 10,100 or 1000 by
switches, The instrumeantation amplifiers provide gain scating for
thermocoupies and all types of reslstance bridge transducers E.9.
load cells and strain gages and extend F 5. range down to = 2,047%
millivalts with a resolution to 0.5 microvolt/bit syslemn noige at this
level is approximately = 1 microvalt and drift typically 1 microvolt/
deg C.. 2 other inputs, channel 2 and 3 are switth sejectabls tor di-
rect input or use with the built-in interfaces for 2, 3 or 4 wire RTD's
for temperature measurement,

ON

el o]
a2 1 0
CHANNEL NO.  GHANNEL 1 SHOWN IN THE AROVE SWITCH

CONFIGURATION IS THE ONLY ONE WITH
THE 30db (60 Hz) FILTER INSTALLED.

ANALOG INFUT FILTER SWITCH

If inﬂut signals are unavoidabiy noisy, an additional 3048 of attenuation at
60 Hz can be switched into each channel with the 4 naition fliter
dipswitch located beneath the bank of trimpots on tha top left of the board
gJIEase nate that the channeis run from right to left on this switch),

wilching to the “CN™ pesition engages a gingle pole passive RE filter
(20 dB/decade attenuation slope). The filter time constant will introguce
a 0.9 second settling time penalty far 0.01% settling to a full scale step
input, Note that the filter can be engaged on any channel and any input
configuration (direct/RTD/instrumentation amplifier) withaut interacting
with other channels.

KEITHLEY HETWORK MEAS. FP.a3

VOLTAGEI/CURRENT SOURCES

2 Precision. adjustable voltage referenge outputs are included and
each ouiput can be adjusted between + / — 6.5 Valts at 5mA. These
references are useful for exciting Strain Gauge Bridges and other user
supplied circuits.

2 Precision 1mA constant current sources ars provided {10 to
<+ 2.5 Voits compliance) for purpoges of exeiting RTD's, semiconduc-
for temperaturg sensor's, measuring resistance or providing user se-
lected offsets.

DIGITAL WO

12 bils of digital 170 on the main connector are compased of one part of 8
bits and another of 4 bits. Each port may e independently prograrmmed
a5 an input or output and is TTL/CMOS compatible. The eisctromechani-
cal relay board and the sofid-state 1/0 module board acesscories tilize
these ports a5 a means to monitor and control various AC and OC oads.

INTERRUPT CAPABILITIES
Externai interrupt esntrol is provided so tha the user can select any of
the I.B.M. FC interrupt levels (2-5) for programmed interrupt rou-

tinés. This will then atlaw background Data Acquisition and interrupt
gontrol.

ANALOG OUTPUT CHANNELS

There are 2 gptionat channels of 12 bit /A output available_ The industry
standard DAL-80-Z-CBI-V converters are a user option, and are sastly
installe by plugging into the sockets provided. Output ranges af =10,
=5, 225, +10, +5vare D.I.E switch selectable and digital inputs
are double-buffered to provide instantaneous single siep update.

RTD INTERFACES

2 built jn R.T.0. {Platinum resistance thermometer) Interfaces can be
switehed inta ANALOG INPUT Charnnels 2 & 3. Thege provide built in
temperature measurement capability from — 200 deg.C to +650
deq.C with 0.2 deg.C resolution uging industry standard 100 ahm
platitum RTD probes {Alpha e 0.00385). Lead resistancs compensa-
tion is inciuded far 3 and 4 wire probes,

BASE ADDRESS SWITCH

DASCON-1 requires 16 consecutive address locations in 1/0 space.
Some 1/0 address Iocations will be gccupied by internal 1/0 and your
other peripheral cards, so to pravide flexibility in avoiding contlict
with these devices DASCON-1's 1/0 address can be set by the Base
Address D.I.P switeh to be anywhers in the |.B.M. FC. decoded 1/0

space. This also allows use of mare than ane DASCON-1 in a single
GOMmpUter.

Usually, a good choice is 10 pud the DASGON-1 at hase address Hex
&H300,8H310 or &H320 (Decimal 768,784,800). (Note if you are
using an IBM prototype board, it uyses the Hex 300-31F address
space and would conflict). As an aid to setting the base address IL.1.P
switch located just to the left above the gold plated edge connecior,
type:-

A BASICA BASWITCH

Whan you get the *'Desired hase address?" prompt, type in your
thoice in decimal or IBM &H— format and press return, The pragram
will raund your address to the nearest 15 bit baundary, eheck for pos-
sible conflicts with standard IBM 1/0 devices and warn you if 50,
draw 2 picture of the correct positions of the toggles on the basg
address DIP awitch and ask yau if You want to gensrate a
DASCON1.ADR flle.

BASE ADDRESS SWITCH SETTING
DTN E] @[E]E] El l FOR &H300 (300 HEY) (768 GECIMAL)
ADDRESS: DECIMAL
8 T y 5 4

LII':E EQUIVALENT

I e — 16
, l A5 32

AB 84
A7 128
AB 256
Af 512

SWITGHES HAVE DECIMAL YALUES AS ABOVE IN THE "OFF”
PQSITION, IN THE "ON” FOSITION, DECIMAL VALUE |2 ZERO.

BATTERY BACKED-UP CALENDAR CLOCK

The board also contains g battery backed-up real time clack/
catendar. This tlock is used to aulomatically update the [.B.M, FC's
time and date functions thus eliminating DOS prompts for manual en-
Ity upon power-up, angd is accurate to ? seconds per month. Under
normal use the batteries will keep the module's time and date for 2
manths without recharging an the system's power. The clock aiso
provides reference pulses of 1 Second, 1 Minute, or 1 Hour intervals
or outpuls a frequency of 1024 Hz which can be used as a source of
Pracessor interrupts or fo injtiate external timing.

GAIN SWITCH CONFIGURATION
o o
t &l R

Gain = 1 Remove ingirumentation Ampgliter from
disgriated channel I socket. Mave slide swiich &0 4mv 1o *2 D4tay
al board's lawer loft associzled with that

Gan = 10 channel to direct,

INFUT
VOLTAGE RANGE

=50V 19 =0.20475V

Gan = 100

Gain = 1000

* 34V tn = 20 atemy

20.50¥ 0 = 2 Barsmy

B[ XHE]

INSTRUMENTATION AMPLIEIER
GAIN SETTING SWITCHES
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SOFTWARE

MatraByte Software is included with the purchase price of the
DASCON-1. One of tha items the software containg is a simple to use 1/0
driver subrouting aceeszed by 2 single BASIC "CALL™ staiement, Also
included are utility programs for installation assistance, graphics, a poly-
nomial aq_proxlmaﬁnn to linearize most transducers (RTD's, Strain
fiauges, Thermistars, thermocouplas), and stép-by-step CRT-assisted
Calibration/Set-Up procedures for the entire board.

The sinigle CALL statement is used to access all Analog and Digital 1/0 on
the board. Of course the INP and OUT Commands standard with | B.M.'s
BASIC can also be used to access all 170 and is explained in detail in the
comprehensive User's Instruction Manual.

fach mode of the CALL staternent listed beiow has an example program
provided for easy understanding and rapid use of the DASGON-1.

The Graphics package includes a provision which lets the user plot pre-
dicted vs. actual measured daia from an experiment in real time, and
store the entire graph for retrieval at a later date.

The fellowing table ilustrates the 11 MODES of the CALL statemeant avail-
able to the DASCON-1 user.

CALL DASCONT (MD%, CH%, DI0% (0}, DIO% (1), BASADR%)
The values contained within the parentheses are integers,
MD% = Mode CH% =Channsl numbar

DIO%: (8) = A Data 1/Q Integer Array
BASADRY =The Baseaddress ot the DASCON-1 currently

accessed
MODE FUNCTION GHANNEL DATA 170 INTEGER ARRAY
0 Free 3can of all Doesn't DIDY (0-3) Channel 0-3 Data
Analog Inputs Matter D10%: (4-7) Ghanael 0-3 Error Flaga
DI0%, (8} Mode. Channel Error Flags
1 Canversign on 0-3 DI0% ¢CH%) Cnannet Data
One Analog Input. DI0% {€H"% + 4) Ghannel Errpr Fiag
Data Transfarred D10% B} Moge, Ghannel Errar Flag
When Finished
2 Conversion on ali Doegn'T DI0% (0-3) Channal 0+3 Data
Analog Inptits, Matter DIO% {4:7) Channel 0-3 Error Flags
Data Wansferred Di0% (8) Made, Channgi Errar Flags
When Fintsheq
3 Cenversion en il Interrupt Use Mode & Jo obtain Data After
ANZiog Inputs Livel Interrupt
Initiated by (2:5) DIQ%={8) Mode, (nterrupt i evel
interrupt, Error Flag
Data Transterred
\When Finishad
4 Terminates Onecn't D1Ge4 (8) Mode Error Flag
Interrupt Marter
Froceasing Initiated
BY Modes 3 ang 5
% Free Soan 0F All Inferript l3& Mode 6 To Obtain Oata After
Anateg Inputs, Level Intarrupt
Data Collectsd on {2-5) DIQ% {8} Mads, interrupt Level
Interrypt Errdr Flag

6  Collect Daia After | fioesn't Qi0% (0-3) Channet 0-3 Data
An Interrupl Using | Maner DI0% (4-7) Channaf 0-3 Error Flags
Mades 3 or 3 DI0% (8) New-QId Data Flag

7 Single Channa Dor1 DI0% (Q) Channe B or 1 Qutput
Analog Output DIO% (1) Not Used

D10% (8) Meds, Channel Errar Fiag

&  Qutput Data T Doean't /0% {0) Gharnel O Qutput Data
Rath Analon Matter Li0% (1) Charnel 1 Output Data
Output Ghannels DIO% (8) Moda Error Flag

3 Digital 170 On 0-PB Qutput, PC | DI0% ()

& git Port PB nput
And 4 Bit Perf PC EI':B Output, PC | 1 PB Output. Data (0-255)
utpyl
2-PE Input, PG I PB Input. Data {0-265)
Input
3-PB Input. PC
Dutput
4-PB Strobed Hose (1)
Dutput, PCO-2 It FG Output, Data (0-15)
Handshake PC3 | 11 PG Input. Data (0-15)
Input
5-P2 Strobed
Input, PCO:2
Handshake PG3
Input
DI0% (B) Datz Kange, Mode,
Channel Error Fiag

10 Enables/Disabies Enabled. B0 {#) Maode Error Flag
Clock Qutput CH% =1
Pulse Disabled.

EH% wf

0.90E + 00
A\
y N/
> - / \
=
% LA F \
iy / .
= s W /
[ ~d
d
0.00E + 00 TIME IN HOURS
0.00E + 00 0.80E + 01
X GPACING =1 Y SPACING =1

ATYPICAL GRAPH OF TEMFERATURE V3, TIME

PROGRAMMING EXAMPLE — ENERGY MANAGEMENT

10 CLEAR, 32764

20 DEF SEG=0

30 5G=256*PEEK (&H511) + FEEK (&H510)

40 DASCONT =0

50 SG=(32768!/16)+ 50

60 DEF S5EG=5G

70 BLOAD "DASCONT.BIN™, 0

80 DIM DIO% (8)

90 DIM REL% (8)

100 BASADRY = &H300

10 MD% =0

120 RD% =%

130 RH% =0

140 CLS

180 FORJ=1T70100

160 FOR =1 T0 1000

170 NEXT I

180 CALL DASCON1 (MB%. CH%, DIO% (0}, DI0% (1), BASADR®:)

190 IF DI0% (2)/5> 20 THEN RIQ% (0} 1:GOTO 220 'Turn on Air
Conditioner

200 IF DI0% {2)/5< 19 THEN Ri0% (D)= Z:GOTO 220 “Turn on
Heater

210 RID% (0)=0

220 CALL DASGONT (RD%, RH%. RIO% (0}, RI0% (1), BASADR%)

230 NEXTJ

240 END

The Above program exampia illustrates the ease at which the DASCON-1
can be utifized in the contrgiiing of temperature, Each Bit is equivalent to
0.2 Degree C. Resclution. Therefore, 3 bits is equivalgnt to one degree C,
Program line #190 examings the value of the temperature read fram the
RTD (Resistive Temperature Detector) on Chantel 2's Analog Inpul. 1f the
temperature in degrees C, is greater than 20 (G8°F) then twm gn the Air
Conditicner or Chiller. If (on line #200) the temperature is less than 19
Degrees C. (66.27F), then turn on the heater. IT the temperature is be-
ween 19 and 20 Degrees, then write a “Zero” anto the port connecled to
the relays cantrolling the environment, and de-energize both units.
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CONNECTOR PIN ASSIGNMENTS

LOW LEYEL GND. |19
CHOLQ.IN. (1B

37 | GH.DHNN

All Analog and Digital 1/0 from the
DASCON-t ennnects via a ribbon ea-

crrram, |7 SH‘:::: ble to the STA-01's 37-Pin male D
crzLom, Jis |5 Connector located near the LED driv-
T T e ers. The other 37-Pin male D Con-
Lo, |ga 38 EHARE nector's function is to daisy-chain to
ek mour |aa 12| REFMEOUT - ong OF the other optional accessory
a1 [meanour  hoards available for the DASCON-1.

oAmeuT 12 | eloek namely: the ERA-01 and SRA-01.
B LI, Instead of the optionat 18" ribbon
L R cable available (Model # C1808),

FE1 o | e longer lengths may be obtained from

PB2 Y MetraByte. For soldered connec-

PBA

P85

25 | BUSY
#a | CH. ADDR.D

tions a standard 37 pin D female
(fTT/Cannon BC-375 or equivalent)
i5 the correct mating part, and can

o za|oH.aomm s De ordered fram MetraByte as part #
22| th.cH aoom. 9FC-37. Insulation displacement
Faz o |myniiciio {flat cable) eonnectors are available

9
']
7
PB4 3
El
a
k)
Ed

EORT TOME

- 20| tov
IRG N L"”'I
REAR VIEW OF EACH
INPIN "0" CONNECTOR

from Amp (#745242-1), 3M, Win-
chester, Robinsan-Nugent etc,

SPECIFICATIONS

ANALOG INPUT SEECIFICATIONS
4 analog input channels each with the tallowing spacification:-

Resolution
Accuracy
Full scale

Polarity
e
Overvoltage

Configuration

Comrmon Mods Range
Cammon Mude Rejection
input current

Input filter

Temperature Coefficient
A/D SPECIFICATION

Type

Resolution

Conversion rate

Monotonicity

Linearity

Zero dritt
Gain drift

12 bits plus sign. (0.5 mV/bit)

0.01% of reading = 1 bit.

=+ 2.0475 volts

Aufumatic

Automatic

Continuous single channel ta 120 v, R.M.S.
5 seconds all channels to 120 v R.M.5.
Full differential

=+ 2V min.

60 dB min., 70 dB. typ.

1 nA max at 25 deg.C.

Switchable an each channel.

30 4B attenuation at 60 Hz.

0.9 sec. setiling time 10 0.01% for F.5. step
Gain or F.5., +25 ppm/deg.C. max.
Zern, =10 microvoll/deg.C. max.

Inteqrating dua slope with auto-zera.

12 bits plus sign

30 conversiong/sec, max

Guaranteett over operating temperaiure
range.

*1 it

1 microvolt/deg.C. max.

3 ppm/deq. C. max.

QPTIONAL INSTRUMENTATION AMPLIFIERS
Specification using commercial grade LM363D insteumentation amplifiers

as follows:-
Allocated channets
Switchable gain ranges
Gain error

Gain nen-linearity
Dritt

Gain temperature
coefficient

Input current
Camron Made Range

Channels 0 and/ar 1 (Maximuen nurmber 2)
10, 100 or 1000

Gain=10, error 1.5% mayx, 0.6% typ.
Gain=100, error 0.5% max, 0.1% typ.
Gain=1000, errar 1,5% max, 0.4% typ.
0.01% 1yp., 0.05% max,

Gain=10, 10 uv/deg.C. typ, 100 uv/
deg.C. max.

Gain=100, Z uV/deg.C. typ, 10 uv/
deg.C. max.

Gain=1000, 1 uV/deg.G. typ, 5 uV/
deg.C. max.

Gain=10 or 100. 5 ppm/deg.C. typ.
Gain=1000, 15 ppm/deq.C. typ.
10 nA max,, 2 NA typ. at 25 deg.C.
—27vio +3.8 v min.

MERS.

Common Mode
Rejection

Overload capacity

RTD INTERFACES
Allocated channels
RTD type

Temperature range

Excitation current

Lead resistance
compensation

0/A OUTPUT CHANNELS

Gain=10, 105 dB typ., 90 dB min
Gain=100, 120 dB typ., 94 dB min.
Gain=1000, 130 ¢B typ., 114 8 min.
120 v. RMS continuous single eharinel

2 and/or 3 {Maximum 2)

100 ohm. Alphz=0.00385 (DIN or Eurg-
pean) platinum 2/3/4 wire.

—200 tv -+ 650 deg.C. with 0.2 deg.C.
resolution (MetraByte standard probe has
-+ 260 deq.C. upper limit due to spoxy seal)
1.000mA

Included for 3 & 4 wire RTD types.

/A nutput ehannels use industry standard DAG-80 D/A canverters with
a voitage output, These should be of a type characterized for satistac-
tory operation from < 12v sypplies,

Switch
selectable
output
ranges

Output current
0.C. output impedance
Short circuit protection
Coding
Resplution
Differential iinearity
Linearity
Monatonicity
Buffering
Zero dritt
Gain drift
Setting time
DIGITAL 1/Q

Oto +10 v {unipolar)

0t +5 v (unipalar)

—2.51 +2.3 v (bipalar)

-2 10 +5 v (bipotar)

=1010 +10 v {hipglar)

5 mA min.

0.05 ohm typ.

Continuous

Complimentary binary or offset binary
12 bits {1 pari in 4095)

1/2 LSB typ.. 3/4 LSB max.

174 LSB typ., 1/2 LSB max,
Guaranteed in aperating tempsrature range.
Double buffered, single step update.
=3 ppM of £.5./deg.C. max

=30 ppM of F5./deg.C. max.

2 microsec. to 0.01% for ES. step.

Main digital 1/0 is via The PB and PC ports of an 8255-5 prugramnﬁnle

peripheral interface.
Output tow voltage

Qutput kigh voltage
Darlington drive

Input low voltage
tnput high veitage
input current

0.45v max at Isink = —1.7 mA (1 stan-
dard TTL Ibad)

2.4v min at Isource =200 uA

4 mA max, 1 mA min with Rext = 750 ohm
(available on any 8 outputs together)

0.8 vmax, —0.5v min

2.0 v min, bv max

=10 uA max.

The auxiliary |/0 connector has the same output specifications as above
except that the output sink current capacity is 24 mA.

VOLTAGE AND CURRENT SOURGES

2 independent voltage sources (Ref D & 1) and 2 ingependent current
sources (lexc2 & 3) have the following specitications; -

Vohage sources
Current sources

Compliance of eurrent
SOUIGRS
Temperature coefficient
ENVIRONMENTAL
(Operating temperature
range
Siorage temperature
range
Hurnidity
Weight
POWER SURPLIES
+5 v supply
~— 3 vV supply
=+ 12 v supply
-~ 12 v supply

+6.8 v at b mA max. (User adjustable)
1.000 mA with 1000 Megehm output impe-
dance at [.C.

—10v 10 +2.5 v min,
=+ 30 ppmy/deg.C. max,

0 1o 50 deq.C.

— 2010 +70 deg.C.
0 1o 80% non-condensing.
10 0z, (284 gms)

450 maA typ. / 600 mA max.
& mA typ. / 15 mA max.

70 mA typ. / 100 mA max.
B0 mA typ, /100 mA max.

WARRANTY 1 YEAR

ORDER: DASGON-1

57A-07 (ntional Screw Terminal Board
C-1800 STA-01 to DASCON-1 Gable

KEITHIEY

METRABYTE /ASYST/DAC 440 Myles Standish Blvd., Taunton, MA 02780 (S08) 880-3000

TOTAL F.18




