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CHAPTER - FIVE
SUMMARY AND CONCLUSION

The Research Lsboratory of the Physics Department
conducting several experiments. The scientific data of all these
experiments are recorded manually on the paper with time. Such
type of recording is lengthy and it has certain drawbacks. For
example, some experiments in the ferroelectricity lab are very
long. It reguires two to three hours. This becomes tiresome, time
consuming work and there may be a possibility of errors. If  the
datas is recorded digitally, then there will be no such limita-
tions.

This present work has been proposed out for designing
the data acquisition system using computer for interfacing the
different types of sensors, With the help of this systenm attempt
bhas been made 1o work oubt four applications: 1) Tempersture
measurement, 1i} Electrical field for d.c¢ conductivity wmeasure-
ment, iii} Thermoelectric power measurement, and iv} Semiconduc-
tor device ( Diocde } characteristics measurement ; for acquir-
ing the data, preparing data files and from the data files plot

the draph of different parameters. This data acquisition syste

8

congsiasts of a analog input circuitry, wV¥/wA  input interfacing
card and PC-XT. The interfacing card consists of Protection and
filter circuit, Multiplexer, Amplifier, A/D converter, Opto
isclator, Programmable peripheral device, Timer/counter, Address
decoding logic circuitry, Intervupt logic circuit ete.  This

interfacing card is fitted inside the PC and snalog input for
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different channel is given through the 37-pin D type connector,
which comes from outside the PC. In this we can select applica-
tions randomly or sequentially. This system have 12 analog input
chammels. The voltage and current range of each analod input
channels +/- 4.8998 ¥V and +/- 189 wA respectively. The speed of
the system is one sawmple per 133 millisecond.

This disservtation consisting of five chapters. Iun
the first chapter complete theory of the data acguisition system
has been diven., It gives the information regarding to the work
performed by the DAS. Optional units which are very important
for the DAS are also included. Different types of the DAS and
their comparison is made in detail, Sampling theorsm and its
proof is discussed which is necessary for the A/ conversion.
Some factors ﬁhich are important for the DAS design are also
given. The first chapter ends with the applications of the DAS.

Second chapter deals PC hardware, system software
overview and digital interfacing concepits. PC hardware overview
includes introduction about the PC, IBM PC motherboard, 1/0
port sddresses, /0 channel and their description has been given.
The system software discussion is carried about the basic
systen software regarding the opereting system sand program
developument software. At the end of this chapter digital inter—
facing concepls are discussed.

Third chapter includes system desidn considerations.
It started with the information redardingd mV /wA input interfac-
ing card. It dives the block diadraw of the input card sand its

specifications. Hardware details of this card sasre discussed

0
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blockwise, The four applications for which this system was
designed are discussed in details.

The chapter four gives the software designed for work
cut the four applications of the DAS. This chapter salsc includes

the flowcharts for easy understanding of the software.
DATA FILES:

When the experimental process is going on, we  Ccan
see the progress of the experimental results on the screen . At
the same time data file is prepared. From the data file we can
verify the validity of the recorded dats by using the graph
plotting software. Due to that data file is required. Data plot-
ted after acquisition tallied well as one can see in the data
sheets enclosed.

Data sheet Ho—-1 shows the data file gprepared from the
temperature measurement experiment. It consistes of time in sec-
onds and  tempersture in dedree Celsius for both heasting and
cooling of the sensor.

Data set No-Z shows the data file of only few readinds
for cooling of the sensor.

Data sheet No-3 gives the data file of the experiment
for find out the electrical field for conductivity messurement,
it gives the electrical field in volts per cm. and current densi-
t¥ in  sampere per sq.cm.

Data file Ho-4 deals the data frowm the thermoelectric
power measureswent experiment. it consists .of furnace
temperature(in dedree Celsius}, BE.MF., difference temperature

arxi thermoelectric power. This experiment is work out for the



pellet of Lithium Vanadaste doped with @925 mole ¥ of Chromium
oxids.

Data file Ho-5 gives the dsta of the experiment of
T.E.P measurement for the pure Lithium Vanadate,

The last data file NO-6 is regarding to the semiconduc-
tor characteristics measurement experiment. It gives the

voitage{mv} and current{micrc ampere}.

PLOTTING THE GRAPHS FROM THE DATA FILES :

Fig. (5.1} shows the draph of the temperature meas-—
urement application for both heating as well as cooling of the
sensor,

Fig. (5.2}~ The temperasture measurement for cooling
of the sensor.

Fig. (5.3}~ To find out the electrical field for
conductivity measurement for the sample pure KYOg3.

Fig. (5.4}~ The thermoelectric power measurement
for Lithium Yanadate (LiVO3) doped with 3.825 mole ¥ of Chromium
Oxide (Crg03) (for delta T= 28 to 25 deg. Celsius}.

Fig. (5.5}~ Thermoeleciric power measurement for
pure Lithium Vansdate (Li¥Og3}.

Fig. {5.8}~ Dicde characteristics measurements.
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L SR COHMLUIRG OF  THE SEMS0OE
PHe tmisll)  TERPF. TP (5EC)  TEMP.

9 3D.3611 519 5.8
189 39.7222 523 51.4889
28 32.8 531 51,3856
3B 33.75H56 5490 51.5222
43 34.6944 553 H1.0111
b 35.5H6111 6@ 52.82777
6 35.28333 b7{) bz.38888
79 36.93333 588 HZ.60555
8 37.5833 599 Ha.96867
93 38.98890 633 53,2556

198  38.6667 619 47 .55
119 39.1 628 47,8389
128 39,6356 639 49,3556
133 43,8383 : 649 49.96867
140 43,4722 859 b4,7
158 493,8333 66 54,9889
160 41.3389 679 bbb, 2046
179 41,3389 683 bbb, 4222
1883 41.6278 8989 55.7111
199 41.81867 7980 55,9278
2898 42,1333 710 56,1444
219 42.4844 7280 56,4333
228 42.7833 730 56.65
238 43.83722 7489 56,8667
248 43.3611 7Hhed 52.9278
258 43,5778 789 bl,©889
269 43.7944 778 B7. 58839
2493 44.9111 7883 57.7333
288 44,3722 790  58.9944
299 44.86811 8 51,9558
309 44,95 819 b1.1611
318 45,2389 28 bZ.3187
328 45.5278 8383 b51.5222
338 45.8187 848 BZ2.3187
348 46.3222 858 58,7444
358 46.6833 8680 5B, 5278
3680 46.9722 878 @.461111
379 47.3333 889 ¥.461111
38 47.55 899 @.461111
398  47.76867 939 58.3111
43 48,9556 918 57.6611
419 48,2722 929 B7.2278
42 48,5611 938 56,8687
439 48.7778 943 56, 5056
44 48,9944 Q583 B6, 2187
458 49,2833 g6¢)  BhH, 9278
488 49.5722 973 BH. 56HY
479 49,7889 QB BhL,27Y8
48 58,9773 999 55,9611
498 5@, 2944 1988 54,7722

5380 54, 5833
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1650
1664
1678
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1750
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1816
1829
1830
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1918
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44. 5889
44. 5167
42, 26356
44,2278
44.9833
44. 9111
43. 8667
43. 7914
43.65
403. 3278
43. 4333
43.3611
43. 1444
43. 1414
43.9722
43
42,9278
42.8558
42.7111
42.6389
42.6389
42. 4914
42,4222
33.59441
42.2778
42.35
42,1333
41.9889
41. 8444
41. 8414
41. 8444
41. 7727
41,2667
41.5556
41.4833
41.4833
41.3389
41.2667
41.1944
41. 19441
41.95
4. 9778
4. 8778
U, DLS
443. 8333
43,7611
39.8944
38,8833
B3, 5444
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2110
2128
2139
2145
2158
21868
2179
2188
2199
2208
2219
2229
2230
2240
2259
2268
2279
2289
2290
2358
2319
2329
2338
2343
2354
Z230@
2371
2389
2399
24830
2419
2429
2439
2448
2459
2489
2479
2488
2499
2560

4. 5444
4. 4722
38.7388
4. 3278
43,2556
463, 2556
38.7388
38. 9556
38.5944
39.6778
39.9867
39.8944
39.8944
39.8222
38.8111
38.6667
39.6778
39. 6056
39,6855
39.56333
39.4611
39.3889
39,3889
39.3167
39.2444
39. 2444
39.1722
39.1
39.1
39,8278
383.9556
38. 8556
38.8833
38.8833
38.8111
38.8111
38.7388
38. 6667
38.6687
38. 5944
38.5844
38.5944
383.5222
38.45
38.3778
38,3778

38.3778

38,6667
38.8833
38,2333

2518
2529
25389
2549
2558
2569
2578
2589
2599
2809
2519
2829
2539
2548
2559
2568
2573
25883
2599
2703
2719
2729
2739
2743
2759
2763
2773
2783
2799
2300
2319
28289
2338
2849
235D
2368
2379
2889
2399
2993
29193
2929
2939
2940
2953
2960
2978
2989
2999
30D

38.2333
38.2333
38.1611
38.1611
38.9889
38.8167
38.9167
37.9444
37.9414
37.9444
37.8722
37.8722
37.8
38.9167
37,3867
37.9444
37.6558
37.7278
37.6556
38.1611
38.3778
37.4389
37.5131
37.4389
3'7.3667
37.2222
37.2914
37.2944
37.36067
37.15
36.5%22
37.2944
37.15
37.15
37.9778
37.15
37.15
37.15
37.15
37.4389
37.5833
37.1%5
38,8889
37.15
36.8611
38.1611
38,8839
37.9778
37.5833
37.6556
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TIME (SBSEC) TEMP. TIME (BEC) TEMP.

319 37.5111 3519 36,2111
32 37.9778 3529 36,2111
3830 36,7889 353w 36.2111
3949 37.5111 3549 36.2111
30H8 38.©0889 3558 36.2111
3866 37.6556 ’ 3569 36.2111
337 37.5111 3579 35.2111
3MByY  37.5111 3588 36.2111
3090 36,7889 3598 386.2111
3108  38.89167. 3863 36.6444
3119 37.8

3129 37.5111
3138 38.8611
3143 36.7167
3159 34.86914
3160 37.9444
317@ 37.15
3188 37.9444
3198 37.7%27%8
3208 37.6556
3219 38.8187
3220 37.36867
3238 37.84414
3248 36.8611
3258  36.7187
3268 37.6556
3279 37.6558

3289 37.8
32943 37.5833
338  36.8611
3318 37,5833

3328 36,9333
3338 38.5722
3349 37.15
3358 38.8611
336 37.9778
3370 37.8558
3388 $6.3556
3398 36,3556
343 36,3558
3418 38.358586
34283 36. 3556
3439 36,3856
3449 36,2833
3453 36,2111
3468 36,2833
3479  35.2833
3488 36.2111
3499 38,2131
e 36,2111



DATA SHEET NO-Z.

298

. 8278
L8278
. 8278

. 6333

833

N

(FOR COOLING OF THE SENSOR}.

33.6833

1

7
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T4 SHEET HG. 3  ELECTRIC FIELD FOR DERGSITY
MEASUREMENT.

SR_NO RLECTRIC FIELD CURRENT DENSITY
1 i 11

2 33 15

3 43 17

4 8 25

5 133 28

8 118 34

7 148 43

8 158 43.5

g 151.2 48

13 151.5 48



STHERRC . DET DATA-FILE
DATA SBEET NMO.4 THERMOELECTRIC POWER MEASUEMENT
FOR LITHIUM VANADATE DOPED WITH ©.025 MOLE % OF CHROMIUM @-OXIDE

e ot it i (e o e S - o T . -~ ot o e e e o ol O it o o e ST T R S Mt . e e i AN AR A i et e S S o e s e e T W . -

FURNACE TEMF. E.MF DIFF. TEMP. E.MF. /25
199. 25 D.9413 21.997 ©.1652
285.75 ©.$82 2. 8757 . D0348
210,75 &.1931 22.34 3. 9044384

216 2.1139 27. 59098 9.984556
228.5 ©.1257 38 9. DOHGZ8
226.25 B3.1617 19.8789 2. 806443
231.75 9.181 27.8979 9.93724
237.25 B.27439 22.7161 D, 219836
241 2. 48371 27.6913 £.016284
252.5 ©.8657 28.7619 D.334628
255.75 3. 8959 28. Y38 B.935876
260.5 ¥.9331 23.9894 B3.937324
266.25 &.9532 23.9915 .1038128
271.5 1.9879 23.9997 3.83493156
2756.75 1.13189 24.2112 9. 840756
281.5 1.9453 25.9718 2.941817
285,75 1.9749 25.131 J.042996
299.5 1.1609 25. 4399 .9146416
296.25 1.2498 25.89 . 949632
302 1.3453 26.9118 3.953817%
3D5. 25 1.4717 26,9799 3.965886
328.75 1.8011 21.911 @3.972014
336.75 5. 2867 21.8313 . 208268
342.25 , 5.6896 23.6918 . 227584
345.75 5.7237 24.9597 3.228948
351.25 £5.9989 26.99 3.243956
367 5.2232 28. 4888 . 288928
376.75 -3.8413 21.5212 9. 1538652
381.5 2.2412 23.9888 9.989648
384.57 3.574 23.1979 .W2296
399,25 ~3.7657 Z24.6872 -3, 939628
385 -2.4232 25.9138 -, 996943
385.75 ~-2. 8047 25,7948 ~$3.112188
398.5 -3.2282 25,8953 -, 129188
396.25 -3.6399 25.9334 -4, 145586
402 -3.8223 25.9619 ~3. 1528492
411.75 -4.2445 25.9811 —-43. 16878



“THERMOZ.DAT DATA-FILE

DATA SHEET NO.

5

THERMOELECTRIC POWER MEASUREMENT FOR PURE LITHIUM VANADATE

19.
19.89
21.93

21.

22.

22.

385.5
4432, 25
: 4172
114.8
422.25
433.97
445.25
451
457.1

7998

9811
1919
2977

18.891

13.
17.
18.
19.
29,
283,
283,
23.

198

19.1
372
8794
1964
3612
D8
3797
9782
1184

. 8999
21.
200,
a1.
22.
263,
2.

1121
7789
3219
D37
1181
3957

$.182395
I, 18843
Y. 19327
B.187

9. 201815
3.229415
. 166345
$.156275
3. 149585
.147175
.145435
-3.919515
-9.91972%
-3.815985
~3.91259
-6, 1956135
~43. 12859
3. 99656
-, 98754
—-3.113985
-3, 174835
~43. 18557
—-.211345

1o

N

0
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DATA SHEET NO.6 (DIODE CHAR. MEASUREMENT)

"Sr.No. " "Voltage(mV)}""Current(micro Amp.}"

& 2 1]

1 2984 29
2 198 1@
3 84 23
4 132 1@
5 164 2
6 188 28
7 224 28
8 243 3
9 288 33
16 288 38
11 328 43
12 344 5@
13 368 53
15 433 8@
17 458 138
18 488 124
28 518 179
21 568 243
22 598 2989
23 564 449
24 824 Ea%)
25 1128 1439

26 1120 1439
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