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ABSTRACT• 

There were three main objectives to this lab , and they are as follows.• 
One, to build a permanent box which would contain all necessary ;r/ \. 

~ Ie ctric al e q: p- m- e- n- t ,- i-n-c-l u- d-i n- g- t-h-e- c-h-a-r-g-e- a- -m p- l-i-f [-. e-r--,- th- e- c;--c-u"'"i t-~~ 
"'.... - /

board, the 15 volt power ':::PPly. an exte~.:i?.!!..-cord, ~n d~r__ _' 

•• 
_ _ e s_c{f~ 

attached to a female connect. CJki2/ to write a program <On BASICA 

which would collect a data fil e and calculate the net work output of 

the engine. This program was to utilize the DAS8 data acquisition 

system . w hich wo uld read in voltages fr om th e pressure transducer 

and the corresponding voltage for the crank angle. This would give 

• 
 the relationship of cylinder pressure to cylinder volum e. Three, to 


compare the power calculated by the computer, to the power 


• calculated using the brake dy nam o mete r. 

I A permanent box was constructed which greatly simplifies system 


• 
 hookup. Two programs were written which collect data from the 


engine, and calculate the power output of the e ngine . However some 


•• 
minor adjustments must still be mad e in order to transfer the data 

collected fro m on e progr a m to the other. 

•
•
• 
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• 
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EQUIPMENT USED• 

TEST EQUIPMENT • 
- Therm o King Diesel Engine 

ModeL ..................TK3S3 Number of cy linders ...... 3 • Bore .. ...... .. ..... .. ........ .. 2.83 in . Stroke ................ ...... .. ........... 2.83 in 


Di s place me nt.. ....... S66 in ' 3 Compression Ratio ........ . 23: I
• Oil Filter t ype .......Napa Gold Oil Filter, 134 4 


Oil Type ........ .......... 1 OW 40 (10 quarts)
• 
-Stuska Absorption Brake Dynamomete r 

ModeL ................ .400 Se rial Numb er.. .. .. ....... 41 S89-SL• 
• 

DAT A ACQUISITION EQUIPMENT : 


- DAS8 Data acquisition software 


- Metrab y t e Scr ew Terminal Accessor y Board 

• Mod e l ......... .. ..............STA-08PGA 

Revision .. ... ................ .. 8943 Serial Number .. ..... ... 9492 1 

• 

- PCB Lab ora tory Charge Amplifier 

Model ...... ........ ...... ... 462A Ranges .. SO to 1,000,000 un its /volt 

Range to le rance .... .:. 1% 

- PCB 	Hi- Sensitivity Piezoelectric Press ure Transducer 

Model .............. .... 112A Range .......... 0 to 3 000 psi 

- Novotechnic Crank Angle Sensor 

• - Computer chip #8254 

• The e quipment set up is found on page I appen dix A 

•••• 
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PRO JEcr PROCEDURE 

I. BUILDING THE BOX 

Before this project began, there were seven wi res h anging o ut of the 

crank angle sensor, and all o ther equipme nt was sca ttered 

throughout the lab orator y room. Our goa l was to ga ther all the 

equipment needed and mak e a permanent box fo r it. Also, to make 

connecting the w ires from the crank angle sensor to the data 

acq uisition board one sim pie connection . 

The First half of the project con sisted of building the black box , 

which contained all electrical components. In orde r to have enough 

time to run tests on the engine, it was determined that the box 

should be made out of wood, in stead of shee t me taL In order to give 

it more of a professional look, it was to be coated with a black 

laminate. Thi s box i s to be a permanent fixture, w ith minimal 

adjustments n eeded to be made inside of the box while in Li se. The 

construction cons isted of two major parts. One, the building of the 

box itself; and two, making all of the appropriate wire connections. 

While one person worked on the electrical connections , the other two 

worked on the black box. 

First, the dimensions of the box were determined. The charge 

amplifier may need t o be adjusted while in use, so a section of the 

wa ll was cut OLlt, thus leaving the front and back of the amplifier 

exposed outside of the box. In order to do this the width of the box 

4 
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iI 
iI must be 9 9 / 16 in. In order to have room for the circuit board, 

power source , cords, and a little extra space , a length of 13 11/16 

inches is necessary. The top of the box should be about an inch 

above the top of the charge amplifier to in sure enough room for theIII 
coaxial cable and the computer cord. This gives a height of the box of 

II 	 6 inches. The final dimensions of the box should be 13 11116 x 9 9116 

Ii 	
x 6. 

II The box was then cut out and screwed together. The dimensions of 

the lamination 	were then taken, and this was also cut out. During the 

II 	 cutting , some chipping on the edges occurred. This laminate was 

then glued to the wood.

III 
II It was desirable to have a box which could simply be plugged into 

from the outside. In order to achieve this, the wires coming out of 

• 
II the crank angle sensor were so ldered to one male connect. Next a 

female connect needed to be soldered which would accept the male 

side, and distribute each voltage to its appropriate connection within 

iI the black box. Next a cord was obtained which would take in AIC 

power from the wall. and transfer it to the power supply. This was 

also soldered to the appropriate connections. Also the DC side of theIII 
power supply 	needed to be soldered to extension wires which could 

II 
II reach the circuit board . Each connection was done with caution, and 

covered with shrink wrap to insure that there will be no short 

circuits in the 	future . 

III 
II 

II 
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i 
Once the box and Wlfjng were completed , each piece of equipment 

•• 
inside of the box was fastened down . An extension cord was 

obtained which would merge the power s upply and the charge 

amplifier into only one power cord coming o ut of the box. 

.' II. WRITING DAS8 PROGRAM FOR DATA ACOUISITION 

Before writing a program in DAS8, we needed to become familiar• --with this software The first step was to read the highlights of the 

DAS8 manual which was given to us. This gave us some idea of how• the program ming was to be done, There were several example 

I 
I programs already installed on the hard drive, which displayed how 

to perform several programming ta sks . These tasks consisted of 

loading the subroutine DAS8.BIN, setting the counter rate , making 

AID conversions, and saving them onto a data file . Although the 

algorithm in these programs looked correct, none of these programs 

worked and the computer would just hang. This became a ve ry time 

consu ming proble m. 

• 

The program we were most concerned with was MODES .BAS. This 

was to be the program which would read the voltages coming from 

the crank angle sensor and the pressure transducer. We first tried 

debugging this prog ram by finding out at what location the program 

was hanging . After determining the line number that was giving us 

I problems, we still did n ot know how to resolve the problem. We 

• 
then proceeded by making several calls to Metrabyte Corp. to see if 

I 




III 

• they could help, but even they could not determine what the 

•• 
problem was. We then asked an electrical engineering student, Kurt, 

who had some experience in data acquisition if he could help. After 

• 

• 


•
•

• 


looking at the program and the computer several times, he was able 

to find the problem The computer had a burnt out computer chip 

#8254. When the program was run, it was waiting for the counter to 

begin, but this chip was broken. We were able to bypass this 

problem by setting up a function generator which would replicate 

the function of the internal counter. There was also a problem with 

the BLOAD command, and Kurt was able to fix this as well. The 

program then seemed to run properly, but a total of twelve weeks 

was spent doing so. A few minor adjustments needed to be made 

from the MODES.BAS. For example, that program only reads one 

channel, but our program needs to read two channels. We did all of 

the appropriate changes, and resaved the program as ENGINE.BAS. 

This DAS8 program is shown on pages 1-4 of Appendix B. 

III. WRITING A BASIC PROGRAM FOR POWER CALCULATIONS 

While we were trying to solve the problems with the Metrabyte 

software, we wrote a program in basic which would perform the 

required calculations. This program is shown on pages 5-6 of 

Appendix B. The program may appear a bit confusing but, several 

REM statements were entered to clarify what the purpose of each 

portion of the program is. A word of caution: this is a very old 

versJOn of basic, and some very familiar programming techniques 

7• 
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II 	 used in today's basic is not valid in this program. For instance, it is 

•
•
•

•
•
• 

•
•

•
•
•
•
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not possible to write an IF-THEN block, it must all be in one 

statement. It took us several hours to figu re out how to write the IF

THEN portion of the program, since we did not know this at first. The 

major steps of the algorithm are as follows. 

I) open the data file given by DAS8 

2) read in all the data collected for the crank angle 

and the pressure 

3) separate the combined array from DAS8 to two separate 

arrays of crank angle voltage and pressure voltage 

4) 	search for the 1st vol tage representing bottom dead center 

in the crank angle array (Low voltage which starts the 

ramp) 

5) 	search for the 2nd voltage rep resenting bottom dead center 

in the crank angle array (Start of the next voltage 

ramp) 

6) 	search for the 3rd voltage representing bottom dead cente r 

in the crank angle array (Start of the next voltage 

ramp) 

7) 	analyze data from the first bottom dead center reading, to 

the third bottom dead center reading, in both cr ank angle 

and pre ss ur e arrays. This w ill be two revolutions, and 

one co m plete cycle. 

8) 	Using the trapezoidal rule, calculate the power o utput of one 

cycle for one cylinder. Then display the total hor se power 

output. 
II 
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IV. ENGINE ANALYSIS AND TESTING 

II 
Once both programs w e re operating correctly, an attempt was mad e 

to run th e program completely, but the output of the DAS8 prog ram 

• 
was not giv ing correct read ings. After several wee ks working on this 

problem, we asked the Trafton Electrician , John Caven, to look at our 

wiring . After looking at it he was able to find a connec tion that was 

not made prop e rly. Thi s electrical system was w ired according to the 

I 1993 senior lab report, but their report was incorrect and that was 

the prob Ie m in this case. 

I 
I, After this was solved, we ran the program aga in and all th e data 

I 
see med to be correc t. The crank angle vo ltage s were re ad ing from 

zero to five volts in a ramp like manne r, just as they we re supposed 

t o. Also the vo ltage readings alternated fr om pressure to crank 

• 
I angle, just as they we re supposed to. The next proble m wa s that the 

data fil e being saved by the DAS8 progr a m, was unreadable to the 

Basic program We were unable to lo ok into this proble m any 

I further , since the year was coming t o an end . 

II 
I 
I 
I 
I 
I 
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 PROGRAM PROCEDURE 

I 
I) Before turning computer on, be sure that all necessary 

I components are plugged in. These include: 

- Function generator 

- Power supply and charge amplifier (White extension cord 

from black box) 


- Computer 


2) Commands to be entered in order to get into the DAS8 program 

- CD.. 

- CD DAS8 

- BASICA 

- LOAD "ENGINE

I 

I 

3) Running the DAS8 program 

I - Before running , be sure the function generator is set at a step 

function from 0 to + S volts . 

- Enter desired sample rate as prompted (Note : until the 

counter chip is installed , the sample rate entered must be the 

same as the frequency setting on the fun ction generator. 

i.e . 400 samples ~ 400 Hz.) 

- Enter length of time for data collection . (A t least three

I seconds shou ld be sufficient 

4) Running the Basic program 


- Load "Diesel and Run 


- Observe results 


Note: Since we ran out of tim e and were unable to write a statementI which plots the data read by the basic program, we inse rt ed a 

statement which enables you to print the data file and us e it in a

I spreadsheet. 

I 
 1f) 




• 
I EOUATIONS USED 

I 
The volume w ith res pect to the crank angle position w as dete rmined 

• using th e follow ing eq uation: 

V = Vc + (V t - [(Tf"' B2/4 )*U+a+s)]) 

I 
I 
 w h e re V c = clea ran ce volu me = .8 I 36 in3 


Vt = t ot a l cylind e r volu me = 18 .6 15 in3 

I B = Cylinder bore = 283 in 

I = connecting rod length = 4 40 9 5 in 

a = crank radiu s = 1.1 45 in. 

s = a * CO S0 + U - a 2'sin 20) S I 

• 
 A f ig ure d ls playing all va ri a ble is show n o n page 3 of appe n dix A. 


I Th e crank angle sensor (CAS) gives an output r a mp volt age f ro m 0 to 


5 volt s in one revolution . 0 and 5 vo lt s repre se nt s botto m dea d 


center (BDC) and 2.5 volt s rep r esent s top dead cen ter (TDC). Thi s 


gives th e r e lationshi p of .01389 volts per degree, or .7 958 volt s pe r 


r a di an . Thi s gives th e f ollow in g: 


0 = CAS vo lt age * 1.2566 4 r adia ns/volt 


In orde r to de termine th e a rea und e r th e curve , the tr apezoi d al rule 


was use d, which gives: 


I 
 A = [(V2-VI)/2] * [pI +p2] 


VI, V2 = v o lum es 

PI , p2 = press ures 

I 
1 1 
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There were four areas evaluated, each of which represented a stroke 

of the engine: 

Ac ~ area under co mpression curve (Jb in) 

Ae ~ area under the expansion curve (lb in) 

Aex ~ area under exhaust curve (Jb in) 

Ain ~ area under the intake curve (Jb in) 

These areas were calculated in the basic pr ogram, th e n u se d t o 

determine the power output of th e engine: 

Power (compression) = Pc ~ (Ac'( 1112 ftlin)'(rpm'.S)/66,000 

Power (expansion) ~ Pe ~ (Ac*( 1112 ftlin)'(rpm'.S)/66,000 

Power (exhaust) = Pex ~ (Ac*( 1112 ft/in)'(rpm'.S)/66,000 

Power (intake) ~ Pin ~ (Ac*( 1112 ft/in)'(rpm'.S)/66,000 

where rpm ~ engine speed 

The 66 ,000 represents 33,000 ft*lb/min '2. sin ce the 

trapezoidal rul e employed the areas under three data points instead 

of two. This wa s done to reduce the error in the calculation. The use 

of rule is shown on page 4 of appendix A. 

The to tal power is then: 

Ptot = Pe + Pin - Pc - Pe x 

Thi s is the power produced by 

p ower required to compress the air 

friction in the cylinder bearings 

the combustion minus the 

and the powe r lo ss du e to 

1 7 



RECOMMENDATIONS 

I 1) The next step that should be done is to get the data f ile from the 
DAS8 program, readable to the Basic program.

l 2) Th en the program could be modified to plot the P- V diagr am for 

th e diesel engine 

3) Checking to see if the program runs on Q- basic may result in 
easier programing in the future 

3) The exhaust leaks fumes into the roo m. This sho uld be fixed. 

I 4) Check to see that the 8254 chip was orde red , and install it. 

5) The throttle needs to be modified to enable better speed control 

( 

I 
6) Determine way to elevate the diesel f uel container above the 

e ngine in order to eliminate stalling. 

I 

I 


I 

I 


I 

1 < 
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APPENDIX A : DIAGRAMS AND CALCULATIONS 
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COAXIAL CABLE 
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FUNCTION --....... 

GENERATOR 


~ 

YELLOW 

ACCESORY BOARD 



I 
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Vc 

I 
I Vd 
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I 
:-J DE AD CENTER (TDC) = 2.5 VOLTS 
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I 

I 

!I 

------- Te 
B .. I 

L 

~8C 


s 

~ 

~ 

t

II 

I 
BOTTOM DE AD CENTER ( BDC) = PEAK AT 5 VOLTS AT END OF RE VO LUTION , 

T HEN ST ARTS BACK AT 0 VOL T S FOR NEW REVOLUT ION 

II 
 VOLUME VARI AT ION WITH CRA NK ANGLE 


V = Vc + [ Vt - [ ( 11 * B~2 / 4 ) * ( I + a - s ) 1) 

I S = 

I Vc 

v t 

I Vd 

I 

I 

a * cosO + [ 1~2 - a~2 * (s in 
2 

0 )~S 1 

= CL EARANCE VO LUME 

= TOT AL VOLUME = Vc + Vd 

= DISPLAC EMENT VO LUME 



DIAGRAM AND FORMUL AS ILLUSTRATING CAL CUL ATI ON 
OF POWER BY USE OF THE TRAPEZOI DAL RULE 

I 

I 

I P2 

I 

I V2 

I Ac = ( (V I - V2) I 2 ) * (P I + P2 ) 

II 
POWER = Ac * ( 1/ 12 fUin) * (RPM *.5) I (33000 Ib.f U min * 2 ) 

II t t 
2 r evo lu t ions tw i ce the are a 

:1 per complete cycle examined unde r cu rve 

I 
I 
I 
I 

I 

I 
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Speci8t FMI1"..:
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This potentiometer has been deSigned to be used as an 
absolute 36QO angle encod .... 
When used In conjunction with an extemal AlD converter. the 
unit operates as an angle transducer 'MIn 12 bit resolution and 
oHenng 10 or 11 bit ~ut. accuracy. 
Tna transducer requires only 7 connections and theM are 
made via a 7 pale, waterproof plug and socket 
The AlO converter can be mounted in an external rack. 
thereby. ottenng ease at connection Wtth protection from 
notse. 

I W. can provide .xamples of circUM wttere In. unit is uHd in 
connection With AID converters Of' anak)Qu. system.. It 
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required and in order to anow tne taQKS c:onltruCtion of 

prototype systems we can supply circuit modUl.. on standard 

Europa cards. ttle modu'" ayWe. would indude AJO con
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Since it has nQ dead band. Thillimrtation hu been ov«come 
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determIned t>y 1M applied _otIage ..-.. thoI unita may be 
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APPENDIX B : PROGRAMS 
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20 '. 
30 '* Demonstration program for DAS-8 used in array mode 5 
40 '* MetraByte Corporation I 50'···················································....................... 


I 

60' 

70 SCREEN 0,0,0 : KEY OFF : WIDTH SO 

250 ' 

260 '- Step 1: Initialize DAS-8 with mode 0 ----------------
265 CLS 


I 270 DIM Do/o(6) 


I 

280 DEF SEG = &H5000 

290 BLOAD "DASS.BIN",O 'Load driver routine 

300 OPEN "DASS.ADR" FOR INPUT AS #1 


I 


310 INPUT #1, BASADR% 

320 CLOSE #1 

330 DASS = 0 'Load offset = 0 

340MD%=0 'initialize mode 

350 FLAG% = 0 'declare error variable 

360 CALL DAS8(MDo/o, BASADRo/o,FLAG%) 

370 IF FLAG% <> 0 TIffiN PRINT "Error in initialization":STOP 


I 

380 PRINT "DRIVER LOAD OK" 

400 ' 

410 '-- Step 2: Set timer rate 

420 MD% = 10 'Mode 10 for setting counter configuration 

430 D%(O) = 2 'Operate on counter #2 

440 D%( 1) = 3 'Configuration #2 = rate generator 


J 450 CALL DASS (MD%, D%(O), FLAG%) 


I 

460 IF FLAG% <> 0 TIffiN PRINT "Error in setting counter 2 configuration":STOP 

470 ' 

4S0 'Prompt user for desired sample rate 


I 

490 CLS 

500 INPUT "Enter desired sample rate (samples/sec) : ",F 

510' Output frequency = 23S6.4INKHz 

520 N = 23S6.4*1000/F 


I 


530 IF N < 2 OR N >65535! TIffiN PRINT"Warningl A sample rate of ";F;" samples/sec is outside 

the range of Counter 2":GOTO 500 

540 MD% = 11 'Mode 11 to load counter 

550 DO/o(O) = 2 'Operate on counter #2 

560 IF N < 32767 TIffiN Do/o(l) = N ELSE DO/o(l) = N - 655361 'correct for integer 

570 CALL DAS8 (MDo/o, DO/o(O), FLAG%) 


I 

5S0 IF FLAG% <> 0 TIffiN PRINT "Error in loading counter 2" :STOP 

590 'Pin 6 (Counter 2 Out) should now be producing the selected frequency. 

600 ' 

610 'Now fetch duration of scan 


I 

620 PRINT:INPUT "Duration ofscan (in seconds) : ",DS 

630 'Translate duration in a number of conversions for mode 5 

640 'Number ofconversions = duration x sample rate 

650 NC=DS *F 
660 ' 
670 '- Step 3: Select the channel to scan -----------------



I 


I 680 'Note this progrnm only looks at one channel, bnt by setting LL% and UL% 

I 

690 'to the desired scan limits, the channels will be stored in array A% 

700 'in the order scanned, for example ifLL%= I and UL% = 3 then:
710 ' A %(0) = channel I data 


I 

720 ' A0/0(1) = channel 2 data 

730' AO/0(2) = channel 3 data 

740 ' A0/0(3) = channel I data etc. 

750 The rest of the program can be modified to handle mnltiple channel 


I 


760 'graphs and data files. 

770 MlY'1o = I 'Set scan limits, mode I 

780 PRINT:INPUT "Enter channel numbers to be scanned (0 -7): ",I..L%, UL% : Do/o(O)=LL%: 

DO/o(l)=UL% 

800 CALL DAS8 (MD%, DO/o(O), FLAG%) 

810 IF FLAG% <> 0 TIffiN PRINT "Error in setting channel scan limits":STOP 

820' 

830 '- Step 4: Dimension data array for AID data and check sufficient memory 
840 'Check there is enough memory to hold this array 

850 IF (FRE(O) - 2000 - NC·2) < 0 TIffiN PRINT "Warning! There is inadequate memory within 

BASIC to bold this data":PRINT"Re-run progrnm":END 

860 DIM Ao/o(NC) 'o.k. dimension an array 


I 870 ' 


I 

880 '- Step 5: Set mode 5 going and acquire data ------------
890 'Note: Counter 2 output (pin 6) sbonld be jumpered to interrupt input 

900 '(pin 24). 

910 PRINT:COLOR 0,7:PRINT" Press any key to start AID conversions ";:COLOR 7,0 

920 IF INKEYS = "" GOTO 920 

930 MO% = 5 'Mode 5, do conversions direct to array


I 940 [)O/O(O) = V ARPTR(Ao/o(O)) 'Starting location of array 


I 

950 Do/o(l) = NC 'Number of conversions 

960 CLS:COLOR 0,7:PRINT" Performing AID conversions - please wait "; :COLOR 7,0 

970 CALL DAS8 (MD%, DO/o(O), FLAG%) 


I 

980 IF FLAG% <> 0 TIffiN PRINT "Error in setting mode 5":STOP 

990 CLS 

1000 ' 

1010 '- Step 6: Choose type of file required --
1020 CLS : PRINT"Choose from the foUowing:-" 

1030 PRINT:PRINT" <I> - Generate a Lotus 1-2-3 compatible import file" 


I 1040 PRINT:PRINT" <2> - Generate a data file & plot using the DAS-8 graphics package" 


I 

1050 PRINT:PRINT" <3> - Display data on screen" 

1060 PRINT:PRINT" <4> - Exit to BASIC" 

1070 PRINT:PRINT"Enter selection number (1-3) : "; 


I 

1080 AS= INKEYS: IF AS= "" GOTO 1080 

1090 PRINT A$ 

IlOO IFVAL(A$)=ITIffiN GOTO 1580 

1110 IF VAL(AS)=2 TIffiN GOTO 1160 


I 

1120 IF VAL(AS)=3 THEN GOTO 1690 

1130 IF V AL(A$)=4 TIffiN CLS:END 

1140 PRINT"[";AS;"j is not a valid entry. Please re-enter":GOTO 1070 


1 

1150 ' 

1160 '- Generate DAS-8 graphics package data file & plot --_. 

1170 CLS 




I 

I 1180 LOCATE I,I :INPUT"DATA FILE NAME [DRIVE] :NAME.EXT";FILX$ 

I 
1190 OPENFILX$ AS #1 LEN = 30 

1200 FIELD #1, 15 AS X$, 15 AS Y$ 

1210 ' 


I 

1220 'Gel display mode, dot, line or no pIal 

1230 LOCATE 3,1 :COLOR O,7:PRlNT"L ";:COLOR 7,O:PRINT"ine, or ";:COLOR 

O,7:PRINT"D";:COLOR 7 ,O:PRlNT"ol pIal mode?" 

1240 LOCATE 3,29:INPUT"",A$ 

1250 IF A$="L" ORA$="I" THENM=I:GOTO 1290 

1260 IF A$="D" OR A$="d" THEN M=O:GOTO 1290 


I 1270 LOCATE 4,I:PRINT"RE-ENTER":LOCATE 3, I:PRlNT SPC(79):GOTO 1230 


I 

1280 ' 

1290 'Enter number of data points and plot mode in record I 

1300 LSET X$ = MKS$(NC): LSET Y$ = MKS$(M) 


I 

1310 PUT #1,1 

1320 'Enter data in remaining records 

1330 FOR 1=2 TO NC+l 

1340 LSET X$=MKS$«(I-2)IF) :LSET Y$=MKS$(Ao/o(I-2)*5/2048) 

1350 PUT #1, I 

1360 NEXT I 


I 1370 'Write file 


I 

1380 CLOSE #1 

1390 'Generate RLINPLT.LNK plotting file for LINPLT.BAS to use 

1400 OPEN "RLINPLT.LNK" AS #1 LEN = 30 

1410 FIELD #1, 30 AS RLNKS 


I 

1420 LSET RLNK$ = MKI$(l) 'one data file 

1430 PUT #1,1 

1440 CLS 


I 

1450 INPUT "Enter graph Y axis label: ",Y$ 

1460 IF LEN(Y$»30 THEN Y$=LEFT$(Y$,30) 

1470 LSET RLNKS = Y$ 'Y axis label 


I 

1480 INPUT "Enler graph X axis label : ",x$ 

1490 IF LEN(X$» 30 THEN X$=LEFT$(X$,30) 

1500 PUT #1 ,2 

1510 LSET RLNK$ = X$ 'X axis label 

1520 PUT #1,3 

1530 LSET RLNKS = FILX$ 'data file name 


I 1540 PUT #1,4 


I 

1550 CLOSE #1 

1560 RUN"LINPLT 'run plotting program 

1570 ' 


I 

1580 '- Generate a Lotus 1-2-3 .PRN import file --
1590 CLS 

1600 LOCATE 1,1 :INPUT"LOruS .PRN FILE NAME [DRIVE]:NAME (automatic .PRN ext.) : 

";F$ 
1610 F$ = F$ + ".PRN" 

1620 OPEN F$ FOR OUTPUT AS #1 


I 1630 FORI = 0 TONC 

1640 PRINT #1, STR$(Ao/o(I)*5/2048) 

1650 NEXT I 


I 
 1660 CLOSE #1 


I 




I 

I 

I 

I 

I 

I 

I 

I 

I 

1 


II 


I 


1670 END 
1680 ' 
1690 '--- Display data on screen and return (0 menu 
1700 CLS 
1710 LOCATE 25,1:PRINT"Press any key to STOP/START display, <ESC> key (0 return to da1a 
storage menu ";:WCATE 1,1 
1720 PRINT"Time Channel data (volts)" 
1730 FORI =0 TONC 
1740 PRINT lIF, Ao/o(l)*512048 
1750 AS = lNKEYS 
1760 IF A$=CHR$(27) THEN I = NC+3 

1770 IF A$<>"" THEN GOTO 1830 

1780 NEXT I 

1790 IF I = NC+3 GOTO 1010 

1800 COLOR 0,7:PRINT' Press any key to return to data storage menu ";:COLOR 7,0 
1810 IF INKEY$="" GOTO 1810 

1820 GOTO 1010 

1830 FORK = 1 TO 50:NEXTK 'delay 
1840 IF lNKEYS = "" GOTO 1840 

1850 GOTO 1780 

1860 END 



I 

I 

I 5 DIM A(1000), CAV(IOOO), PRSV(lOOO), CRANK(1000), VOLT2(IOOO), PRSV2(1000), 


VOL(IOOO), PRESS(IOOO) 

6 REM - LINE 7 - OPENS DATA FILE THAT CONTAINS I-D ARRAY 


I 7 OPEN "DATA.BAS" FOR INPUT AS I 


I 

8 REM - LINE 9 - OPENING OUTPUT FILE FOR CALCULATED DATA 

9 OPEN "DATAOUT.BAS" FOR OUTPUT AS 2 

IOFORI= I TO 2000 

11 IF EOF(l) THEN 15 

12F=F+I 

13 INPUT# I, A(I) 


I 15 NEXT I 


I 
16 INPUT "INPUT THE CORRECTED BAROMETRIC PRESSURE";BAR 
17 REM - LINE 18 - CONVERTS PRESSURE FROM IN. OF HG TO PSI 
18 BAR = BAR' 14.69129.92 

I 
30 REM - LINE 35 - SORTING I-D ARRAY INTO 2-D ARRAY 
35 FOR N = I TO F 
40 IF (N12-INT(Nf2)~ THEN J=J+ I : CAV(J) = A(N) ELSE M=M+I : PRSV(M) = A(N) 
42NEXTN 
44 REM - LINES 45 THRU 55 - FINDS A STARTING POINT FOR THE BEGINNING (OR THE 
MIDDLE) OF A CYCLE 

I 45 FOR J = I TO 10000 

I 
50 IF CAV(J) > CA VO-I) THEN GOTO 60 
55 NEXTJ 
58 REM - LINES 60 THRU 80 - FINDS AND DIMENSIONS ARRAY VOL T2 (CRANK ANGLE) 
FOR HALF OF ONE FULL ENGINE CYCLE (ONE REVOLUTION) 
60 FORH= (J) TO 10000 

65 K=K+I


I 70 VOL T2(K) = CA V(H) 


I 
75 IF CAV(H) > CAV(H-I) THEN GOTO 110 
80 NEXTH 
105 REM -LINES 110 THRU 210 -FINDS AND DIMENSIONS ARRAY VOLTI FOR SECOND 

I 
HALF OF CYCLE 

1I0FORB=H+I TO 10000 

170K=K+l 

190 VOLTI(K) = CAV(B) 

200 IF CAV(B) > CAV(B-I)THEN GOTO 215 
210NEXTB

I 215 K=O 

I 
218 REM - LINES 220 THRU 260 - DIMENSIONING PRESSURE VALUES TO 
CORRESPONDING CRANK ANGLE VALUES FOR A PARTICULAR INSTANT IN TIME 
220 FOR N = (J+I) TO H 

I 
230K=K+l 
250 PRSV2(K) = PRSV(N) 
260NEXTN 
265 REM - LINES 270 THRU 350 - SEARCHING FOR LOWEST VALUES OF PRESSURE AND 
CRANK ANGLE SENSOR 
270FORI= I TOK 

I 290 IF LOWP > PRSV2(I) THEN LOWP = PRSV2(I) 

I 
320 IF LOWC > VOLTI(l) THEN LOWC = VOL T2(I) 
350 NEXT I 
368 REM - LINE 370 - LENGTH OF CONNECTING ROD 

I 
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I 370 LTH = 4.40945 

I 
378 REM - LINES 380 TIfRU 500 - ADJUSTING REPRESENTATIVE VOLTAGES TO ZERO, 
CONVERTING TO ACTUAL VALUES OF PRESSURE AND CRANK ANGLE, AND 
CALCULATING CYLrNDER VOLUME 

I 
380FORI=ITOK 
390 LET PRESS(I) = l00*(pRSV2(1) + ABS(LOWP» + BAR 
400 CRANK(I) = VOLT2(I) + ABS(LOWC) 
410 IF CRANK(I»2.5 THEN A=(LTH+1.415-(1.415*COS«5-CRANK(I)*1.256»):B=«LTH"2)
2*«SIN«5-CRANK(I) )*1.256) )"2»".5:VOL(I)=(.8136+(17.89-(6.29*(A-B») ):GOTO 500 
460 A = (LTH + 1.415 - (1.415*COS«CRANK(I)*1.25662») 

I 470 B = «LTH"2) - 2.002 * «SIN«CRANK(I) * 1.25664»"2»".5 

I 
480 VOL(I) = (.8136 + (17.88667 - (6.2902 * (A - B»» 
500 NEXT 1 
510 WORKIN = 0 

I 
520 WORKOUT = 0 
530 J=O 
535 REM - LINES 540 TIfRU 600 - CALCULATING AREA UNDER CURVES REPRESENTING 
EACH STROKE 
540 FOR 1= 2 TOK 
560 IF CRANK(I) < 2.5 THEN WORKIN = WORKIN - (ABS«VOL(I+J) - VOL(I-I») 12) * 

I (PRESS(I+ 1) + PRESS(I-I» ELSE WORKOUT = WORKOUT+(ABS«VOL(I+ 1)-VOL(I

I 
1»)!2)*(PRESS(I+ 1 )*PRESS(I-l» 
600 NEXT 1 
605 INPUT "ENGINE RPM :",RPM 
609 REM - LINE 610 - CALCULATING TOTAL POWER FROM ALL THREE CYLrNDERS 
610 TOTALPOWER = 3 * «(WORKOUT + WORKIN)/12) * RPM * .5) 1 (2*33000!) 
620 CLS 

I 640 PRINT "rNDICA TED POWER FROM DAS8 DATA =", TOT ALPOWER 

I 
650 PRINT "BRAKE HORSEPOWER FROM DYNOMOMETER :", BHP 
690 REM - LINES 700 TIfRU 720 - WRITING DATA TO AN OUTPUT FILE FOR FUTURE USE 
IN A SPREAD SHEET 

I 
700 FOR 1= 1 TOK 
710 WRITE #2, CRANK(I), PRESS(I), VOL(I) 
720 NEXT I 
990 END 
o 

I 
I 
I 
I 
I 
I 

-
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DAS-8 SERI-

FUNCTIONAL DESCRIPTION 

The DAS-8 family is a series of 4ksam ples/sec analog and digilili l/O 
boards for IBM PC / lIT/AT, 386, 486 and compatible computers. The se ries 
consists of the DAS-8, the low power DAS-8LTfor laptop and /or portable 
computers, the DAS-8PGA with software programmable input ranges aud 
the OAS-8/ AO with software programmable input ranges and two analog 
output channels. 

I BLOCK DIAGRAM 

I 
I 
I 
I 
I 
I 

•
AIIAlOG 
IIiPUTS 

~~~~~T~~ /---f,-i. , 
CHANNEl : 

MUX L __ _ 

3 01 0ITAL ~=3-t"----f=====f=~===i'ilINPUT S ~ 

4 KILOSAMPLE/SEC ANALOG 
AND DIGITAL 110 BOARDS 

FEATURES 

• 8 analog input channels 
• 12· bit resolution 
· 7digilili i/O bits (4 out, 3 in) 
• 4000 samples per second using 

Call Driver 
• On-board sample pacer clock 
• Software-programmable input 

range (OPS-8PGA, OAS1!PGNG2 
& OJ\S.8/AO only) 

• Two 12bil analog outputs 
(OA.<;S/AO only) 

• Fully differential inputs 
(DA.<;.8PGAand OAS-8/AOonly) 

DAS-8 

APPLICATIONS 

• Data logging 
• Process control & monitoring 
• En ergy management 
• Laboratory automation 
• Production test 
• Signa}analysis 

The DA5-S featu res an 8-channeJ, 12-bit successive approximation AID 
converter with sample and hold. Th e fu ll scale inpu t of each channel is ±5 
volts with a resolutionof0.00244 volts per bit (2.44 millivolts). Inputs are 
single-ended wi th a commonground and will withstand a continuous 
overload of ±30 volts. All inpuls are fai l safe: Le., open-ci rcuit when th e 
computer power is off. A/D conversion time is typically 25 microsecouds 
(35 microseconds max.). Using the software driver supplied with the 
boa rd, throughputs oj up 10 4000 samples/sec are attainable operating in 
BASIC. 
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An on· board 82C54 programmable counter timer provides peliodic 
interrupts for the AI D sample timing. This timer obtains its in put dock 
directlyfrom the computer's system clock (usually 4.77.6 Of 8 MHz). Two 
additional counters on the 82C54 afe available for event counting, pulse and 
waveform generation, frequency, period and pulse width meaSuremen ts. 

'file 7 bits of TTLdigitall/O consist of one 4-bit outpu t port and one 
l bit input port. In addition, a precision +10.00 V (±O. t V) reference voltage 
output is derived from the AID converter reference. This output can 
source/sink 2 rnA. 

A jumper se!ectable external inte rru pt input selects any of the inter· 
IU pt levels (2 - 7) and aHows interrupt routines 1.0 provide background 
data acquisition or intenupt-driven control.The intemlpt input can be 
externally connected to the timer/counter or another trigger source. 

On the DAS!i, DAS-8LT and DAS-8PGA, +5 and ±12 Volt computer bus 
power is provided along with all the I/O connections on Lhe rear connec· 
tor. This simplifies the addition of user-designed interfaces, input signal 
conditioning circuits, expansion multiplexers, etc. Caution should be exer
cised to not exceed the power supply capacity of the host compute r. 

DAS-BLT 

The DAS-8LT is optomized for use in a laptop or portable computer. [t 
uses very little power (205 mW typical. 414 mW maximum) and does not 
require -12 Volt-s frOln the computer. The DAS-SLT is ideal for use in a lap
lap or portable computer that con tains alleast one halfcard slot, or access 
to an expansion slot through a docking station. In addi tion to the standard 
DAS-8 fealures, the DAS-8LT incorpora les an on-board lMHz clock for 
dJiving the counter. 

DAS-BPGA 

Iu addition to the standard DAS-8 features, the DAS!iPGA and DAS!i/AO 
provide: 

• Software·programmable input ranges of ±10, is, to.S, to.OS,and 
±M I VOl' 0 - 10, 0 - 1. 0 - 0.1 and 0 - 0.02 11_ The DAS-8PGAlG2 has 
programmable ranges of :t5_±2.5, ±1.25, ±D.625 and 0-5, 0-2_5. 0-1.25 and 
0-0.625_ 

• Fully differential analog inputs (switch selectable to Single Ended) 
• Pacer dock from an on·board I ;-'·IHz cryslal oscillator rather than the 

computer system dock wh ich changes fromcomputer to compuler. 

DAS-B/AO 

In addihon to the features of the DAS-8 and DAS-8PGA. the DAS-S/ AD 
includes two channels of 12·bit analog output. 111ese D/Achannels are 
independenlly switch·selectable to fu ll scale ranges of ±lO, 15, ±2.S, 0 - 10 
or 0- 5 V. and 4 - 20 mA Simultaneous update of both channels is swilch
selectable. 

SOFTWARE 

There are l\....o software alternatives for the DAS-S. A fully-integrated data 
acquisi lion software package can be used (e.g. , VJEWDAC or EASYEST LX) 
or a custom program can be wrilten(in BASIC, C, Pascal elc.} . A guide to 
tradeoffs between Hsing integrated packages and writing your own pro
gram is provided in the Software Section beginning on page 12. The soft· 
ware seclion also describes a wide variety of integrated software packages. 

The DAS-8 is supported by a comprehensive set of Call Drivers and 
programming tools. The DA5-8drivers are provided in two levels. the stan· 
dard software package, included with each board, and the pcr-8 option. 

STANDARD SOFTWARE 

The standard software with thc OAS-8 includes the following: 

• Mode Call Driver compatible with BASICA and QuickBASIC. 
• DAS-8 ins tallation and configuration program. 

• Basic example programs demonstrating a variety of DAS-8 functions. 

• Complete calibration routine. 
•Thennocouple linearization routines written in BASIC. 

Mode Call Driver 

The standard Mode Call Driver is designed to be used from Interpreted 
BASIC, Compiled BASIC or QUICKBASIC The Call commands are a collec
tion of functions called modes thaI are accessed from your BASIC program 
through asingle·line Call statemenL The varlous modes select all of the 
functions of each board, fonnat and error check data and perfonn (re
QuenLly used sequences of instructioas. The Call Driver provides a greal 
deal of flexibility and allows background data acquisition. Following is an 
example of the Mode Call Driver usage in in terpreted BAS!C. This pro
gram performs au analog-to·digita! conversion on channel 4of the DAS-8. 

. InitIalize the board " " "'" '" .•. .• .. . 

90 0%(0) '" &H300 . Base Address" HEX 300 


100 0%(1) 0=3 • Select Interrupt level 3 
110 MO"'o " O , InitialIZe mode 
120 CA LL DAS8(MD%. 0%(0). FlAG%) 
130 Iff LAG% < > 0 THEN PRINTbEnor in initialization": STOP 
140 ··· · ····· · · ··· ··· · ·SeleclthelnpulChannel .••• • , .. , •••• . .. 
150 MD% = 2 . Mux channel seleci mode 
160 0%(0) " 4 . Se\ channel 10 4 
170 CAll OAS8 (MD%. 0%(0). FLAG%) 

160 IF FlAG% < > 0 THEN PRINT "Error In settl1lQchannel' STOP 

190 ... ,···· ··· · ···· · .. ·· ·-AcQuirethe Oata . . ... . . ... ..... . ....... . . 

200 MO% =4 . Select AIDmOde 
210 CAll DAS8(MO%, 0%(0). f LAG%) 
220 If FI.AG% ( > 0 THENPRINT ~E r ro r In reading channel"'. STOP 
230 PRINT ··Ihe dala =~; 0%(0) 
240 ENO 

80 

PCf-B 

The optional PCF·8 software provides Mode Call Drivers and programming 
examples fo r Pascal, Turbo Pascal. Cand Fortran. 

ACCESSORIES 

Since the pin-outs of the boards are slightly different, the associaled serew 
terminal boards are also different. The following guide shows the screw 
terminal interface for each of lhe boards. The srC·37 is compatible witll 
each of the boards. 

Accessories 
• DAS-8 (STA-08 or STC-37) 

• DAS-8LT (S'rA-08 or S'rC-37) 
• DAS-8PGAor DAS-SPGA/G2 (S'rA-llPGA or STC-37) 
• DAS-S/AO (STA-SAO or S'rC-37) 

Keithley tl/efraByte 440 Myll'S Sw mi isli 8Irod.. T(1/1II10JI . MA 02780 (SOO) 348.(J()33 (508) 88O-JOOO 91 
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In addition, there are a number of external hardware accessories 
compatible with the DA51! sene& See the Signal Conditioning and 
Accessory Section beginning on page 155 for more details. 

• Exp·16 I6-Channel Expansion and Signal Conditioning Board 
• EXP·GP 3-Channel Signal Conditioning Board with Wheatslone Bridge 
1l1cnnocouple and RID interface 

'ISO-4 	4-Channel Iso lated Multiplexer for iso lated thermocouple or volt· 
age measurements. 

• MB·Series Signal Conditioning Modules 

CONFIGURATION GUIDE 

OUTPUT ~H!,li 0 OUTPU TC fl.O.~ 1 OOl'UT eHAlI J 

DAS 'S 
SUtlfS C·1BOO 

EXP'16 
EXp·GP 
ISO ·. 

C·1S011 
ElP-16 
(Xp 'GI' 
150--4 

0 1>·16 
EXI'·GI' 
150·4 

STA·08 

,ul DInOMAl eOARD l CAlI 
IE DAISY CHAI~ ! 0 I~. 

51.\.·08 
C·1Ma SU·oaPGA 

$TA'08A O 

The C-1800 cable is used to daisy chain up to 8 EXP-16. EXP-GP or JSD-4 
expansion boards to the OAS-8, OAS-8LT, OAS-8PGA or DAS-8/AO . 

CONNECTOR PIN ASSIGNMENT 

The connector pin-outs are slightly different on each of the boards to 
accommodate differing I/o functions. The connector diagrams of each of 
the boards are shown here. 

All analog and digitalIla is brought out to a standard 37-pin D male 
connector at the rear panel of the computer. For soldered connections, a 
37-pin female connector is required (Keithley MetraByte part # SFC-37) . 
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input impedance 10 Mohms 
Input current 100 nA max at 25 °C 

Temperature coeffic ien ts 
Gain drift ±25 ppmr C max of FS 
Zero dri ft ±lOpVrCmax 

Power Requirements 
... 5 V supply 170 m.J\. typ/283 rnA max 

+12 V supply 15 rnA typ/2 1 rnA max 
- 12 V supply 25 rnA typ/35 rnA max 

Weight ~ 0' (l2Q gm) 

Dimensions 4.25 in x 5.0 in x..75 in 
(10.8 cm x 12.7 em x 1.gem) 

DAS·8lTSPECIFIC"A:'-Tl"'O"NS"---  --  - - - --
Analog Specifications 

Number of Channels 8, single-ended 
Accuracy 0.01% 01 readi ng ±1 bit 
Frill scale ±5 V 

Coding OffseL bin ary 
Ovelvoltage Continuou s single channel to 135 V 

Input impedance >lOM ohms 
Inpu t curren t 400 nA max at 25 "C 

Temperatllfe coefficient 
Gain drift ± 15~V/" CmaxofFS 

Settling time 4.50 IlS to 0.0 1%. typ for full·scale step inpul of 10 V 

T"" Successive approximati on 
Resolution 12·bit 

Conven;ioo 1 3~, typ (25 ~s max) 
Monotonicity Guaran teed over opera ting tempera ture range 

"" _ _ lin~~_ t~ 2..i1 .. 
Reference Voltage Ou tput 

Reference .1O.0V (iD. 110 
Load cun'ent ±2 mA (max) 

Power Req uirements 
+5 V supply 6 mA typ/30 rnA max 

+12 V supply IS rnA 1}'p/2 I rnA max 
- 12 V supply No t used 
Total power 205 mW typ, 414 mW max 

. . _-_... --,.... 

Weight 402 (J20gm) 

Dimensions 4.25 in x 5.0 in (l0.8 em 'X IV em) 

DAS-8/PCA SPECIFICATIONS 
Analog Specifications 

Number of Channels 8 single-elJded/differential 
Accuracy 0.01% of reading ±bit 

NDType Successive approximatiolJ . 
Resolution 12-bit 

Conversion 25 ~s typ (35 IlS max) 
Mono ionici ty Guaranteed over operatiflg temperature range

OAS·8/A O OAS·8PGA OAS·8 
DAS·8PGA/G2 OAS-8LT 

SPECIFICATIONS 

DAS-8 SPECIFICATIONS 
Analog Specifications 

Nurn ber of Channels 
Accuracy 
Full scale 
NDT"" 
Resolution 

COli version 
Monotonieity 

uuearity 
Coding 

Overvoltage 

8, single-ended 
0.01% of reading ±1 bit 
±5 V 
Successive approx.imatiou 
12-bits 
2S ).Is t}'p (35 ).IS max) 
Guaranteed over operatiug temperature range 
±1 bit 
Offset binary 
Continuous single chaunello ±35 V 

Linearity ±l bil 

DAS·8PGA Input Ranges Bipolar Unipolar 
ilOV 0- IOV 
;5V 
iD.5V 0- 1 V 
±50mV 0 - tOO mV 
±IOmV 0- 20mV 

DAS·gPGNG2 Inpnt ranges ±SV 0- 5V 
±2.5 V 0- 2.5 V 
±1.25 V 0 - 1.25 V 
iD.625 V O-O.625V 

Coding Offset binary (Bipolar) 
True BiualY (Unipolar) 

Inpu t Impedance >HlOMohm w/lOO p{ 
Temperature coefficients 

Gain drift ± 50 ppmrc max 
Zero drift ± lOIlVrC max 

CMM R 
IOdB 
!IO dB 
100 dB 
100 dB 
100 dB 
78dB 
84dB 
90dB 
100dB 

1993 KeIthley MeiraBytp Data AcqUIsItion Calalog and Reference GUide 
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Power Requirements 
T5 Vsupply 

..- 12 V supply 
- 12 V supply 

Weight 

Dimensions 

DAS-S/AO SPECIFICATIONS 
Analog Input 

Channels 
Absolute Accuracy 

Input Ranges 

Input common mode 
Input im pedance 
Leakage current 

Linearity 
Temperature coefficients 

Gain drift 
Zero drift 

:-Iaise 
AID Typ. 
ResoluLion 

Conversion 
Monotonicit,., 

Lineal11y 
Analog Output 

Channeis 
Resolution 

Ranges 
Sel1ling lime 

inpul data decoding 

OUlpm current 
Output resistance 

Gain error 
Ouset dri ft 

Ga in drift 
4 - 2Q rnA current loop 

Type 
Output resistance 

Loop exciialion voltage 

Power Requirements 
+5 \" supply 

+12 \' ~upply 

- 12 \' 5upply 

Weight 

Dim ensions 
DAS-S FAM ilY SPECIFICATIONS 
(Specs common to aU boards) 
Digital I/O OUlpUts 

OUlput Pon 
lol'; Voltage 

High Voltage 

In puts (IPl - 3 & Interrupts) 
Low Voltage 
Lo..... Current 

High Voltage 

800 rnA Iypll Amax 
2 rnA Iyp/ 5 rnA max 
18 mA Lyp/30 rnAmax 

6.5 ozs (1&1 gms) 

4.25 in x g.O in x.75 in 
(10.8 Col X 22.9 ern x 1.9em) 

8single-ended/differen tial 
0.05% of full scale 
Bipolar Ullip!llar CMMR 
±lOV 0 -IO V 70 dB 
;5V 90dB 
±D.5 V 0-1 V 100 dB 
±50 mV O-IOOmV 100 dS 
±lOrnV 0- 20 mV 100dB 
6.5 V 
>100 M ohm in parallel with 100 pF 

250 nA max. 

i l bi! 


35 ppln of FS/" C max 

20 ppm of F'Sr C 

30 u.V p-p typ 

Successive approximation 

12-bil 

25 J.lS typ (35 !-ISmax) 

Guaranteed over operating temperalure range 

±! bil 


l2-bits 

0- 5 V,O - lO V, ±2.5 V.;5 V,±IO V 

4\.IS 10 0.01% [or full-scale slep 

Un ipola r - True binary (right'jllslified) 

Bipolar - Offset binary (righ[.juslified) 

t5mA 

,0.1 Ohm 

Adjustable to zero 

Bipolar ~ 4 ppm!" C 

Unipolar : to ppm/"C 

30 ppm of F'SR/QC 


4 - 20 mA eonstant-(urren t sink to ground 

;:. 100 Mohm 

+6 V min 

+36 Vmax 

800 rnA typll lOO rnA ll1ax 
8 rnA typ/ lO lilAmax 
Not used 

9" (270 g) 

4.25 in x 13.25 in (lO,S em x 33.7 cm) 

lSffi 
4 bits 
0.5 V max at Isink : 8.0 rnA 
2.4 Vmin at Isource '" -0.4 rnA 

lSffi 
0.8 Vmax 
-(l.4 Vmax 
2.0 Vmin 

ffi gh Curreu( 2O~max 

Interrupt Channel 
Level 2 - 7 software selectable. 

Enable Via INTE of conlrol register. 

Programmable Timer 
Type 8254 

Counlers 3 down counter. U'·bit 
Output Drive 2.2 rnA at 0.45 V (5 LSTIL load s) 
Input, Gate: lTl/ DTL/CMOS compatible 

Clock Freq uency I MHz:!:O. l% (DA5-8 usescomputer's system 
clock) 

Active Edge Negative 
---'

Environmental 
Operating Temp. Oto50°C 

Storage Temp. -20 to70 "C 
Humidity 0- 95% non-condensing 

Supported by EASl'EST LX, (ASYEST AG . 
VIEWDAC ~nd and ASYST software. See 
Dala ACQuisil ion &- Analysis Softwa re 
sctHon slar1ing on page 12. 

ORDER 


OAS-8 

01\S-8/ 3.5 
STA-08 
C- 1800 

OAS-8LT 

OAS·8LT/3.5 

STA-08 

C-1800 

OAS-8PGA 

OAS-8PGAl3,5 

OAS-8PGAlG2 

OAS-8PGA!G2/3.5 
STA-08PGA 
C- 1800 

OilS-8/ AO 

0,15-8/ .'.0/ 3_5 
STA-08AO 
C-1800 

PCF-8 

TIOOLS 

4 kS/s Analog and Digilal l/O Board with software 
on 5.25 inch disks 
DAS.8 wit h so ftware on 3.5 inch disks 
Screw T emlinal Accessory for DAS-8 
DAS-8 10 STA.()8 Cable 

Low-Power, 4kS/s Analog and Oigita l l/O Board 
wllh software on 5.25 inch disks 

OAS-SiT with software on 3.5 inch disks 

Sere.... Terminal Accessory Board for DAS-8LT 

OAS-8LT to STA-08 Cable 

4 kS/s Analog and Digital I/O with gains of .5, l. 10, 
100 and 500, software on 5.25 inch disks 
O.l5-8PGA with software on 3.5 inch disks 

4 kS/s Analog and Digital I/O Board with gains of 1, 
2,4 and 8, software on 5.25 ioch disks 

OAS-8PGNG2 witll so ftware on 3.5 inch disks 
Screw Tmninal Accessory Board for OAs-8PGA 
OAS-8PGA to STA-08PGA Cable 

4 kS/s Analog and Digilall/O Board wilh Analog 
Ontput. software on 5.25 inch disks 
OAS-8/AO wilh software on 3.5 inch disks 
Screw Terminal Accessory Board for 0As-8/AO 
OAS-8AO to STA.()8AO Cable 

Pascal, Cand Fortran Driver for the DAs..8, DjscotHl t 

applied if purchased with the board on a single pur

chase order. 

Turbo Pasca l Dtiver package 
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