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Valori di resistenza in ohm per
termoresistenze PH100Q a 0°C

°c -0 -1 -2 -3 —4 -5 -8 -7 -8 -9
~100 6025 | 5985 | 5944 | 5904 | 5863 | 5822 | 57.82 | 57.41 | 5700 | 56.60
- 90 6430 | 6390 | 6349 | 6309 | 6268 | 6228 | 6187 | 6147 | 6106 | 6060
- 80 68.33 | 6792 | 6752 | 6712 | 6672 | 6631 | 6591 | 6551 | 6511 64.70
-~ 70 7233 | 7193 | 7153 | 7113 | 7073 | 7033 | 6993 | 6953 | 6913 | 8873
- 60 7633 | 7593 | 7553 | 7543 | 7473 | 7433 | 7383 | 7353 | 7343 | 7273
- 50 80.31 79.91 7951 | 79.11 7872 | 7832 | 7792 | 7752 | 7743 | 7873
- 40 8427 | 8383 | 8348 | 8308 | 8269 | 8229 | 8189 | 8150 | 8110 | 8070
- 30 8822 | 8783 | 8743 | 8704 | 8664 | 8625 | 8585 | 8546 | 8506 | 8467
- 20 9216 | 9177 | 9137 | 9998 | 9059 | 9019 | 8980 | 8940 | '89.01.| 8862
- 10 96.09 | 9569 | 9530 | 9491 | 9452 | 9412 | 9373 | 9334 | 9295 | 9255
- 0 | 10000 | 9961 | 9922 | 9883 | 9844 | 9804 | 9765 | 9726 | 9687 | 96

°C 0 1 2 3 4 5 8 7 8 9

0 | 10000 | 10039 | 100.78 | 101.17 | 101.56 | 10195 | 102.34 | 10273 | 103.12 | 10351
10 10390 | 10429 | 10465 | 10507 | 10546 | 10585 | 10624 | 10663 | 10702 | 107.40
20 | 10779 | 108.18 | 10857 | 10896 | 109.35 | 10973 | 110.12 | 110.51 | 11090 | 11128
30 | 11167 | 11206 | 11245 | 11283 | 11322 | 11361 | 11399 | 11438 | 11477 | 11515
40 | 11554 | 11593 | 11631 | 11670 | 117.08 | 117.47 | 117.85 | 11824 | 11862 | 119,01
50 | 11940 | 11978 | 12016 | 12055 | 12093 | 121.32 | 121.70 | 12209 | 12247 | 122.88
60 | 12324 | 12362 | 12401 | 12439 | 12477 | 12516 | 12554 | 12602 | 12631 | 12669

70 | 127.07 | 12745 | 127.84 | 12822 | 12860 | 12898 | 12937 | 12975 | 13013 | 13051

80 | 13089 | 13127 | 131.86 | 13204 | 13242 | 13280 | 13318 | 13356 | 13394 | 13432

90 | 13470 | 13508 | 13546 | 13584 | 13622 | 136:80 | 136.98 | 137.36 | 13774 | 13812

100 | 13850 | 13888 | 139.26 | 139.64 | 14002 | 14039 | 14077 | 14115 | 14153 | 14191
110 | 14229 | 14266 | 14304 | 14342 | 143.80 | 144.17 | 14455 | 14493 | 14531 | 14568
120 14606 | 146.44 | 14681 | 147.1S | 147.57 | 147.94 | 14832 | 14870 | 149.07 | 14945
130 | 149.82 | 15020 | 150.57 | 15095 | 151.33 | 15170 | 15208 | 15245 | 15283 | 15320
140 15358 | 15395 | 15432 | 15470 | 15507 | 15545 | 155.82 | 156.19 | 15657 | 156.04
150 | 15731 | 157.69 | 15806 | 158.43 | 158.81 | 159.18 | 159.55 | 15993 | 160.30 | 16067
160 | 161.04 | 16142 | 161.79 | 16216 | 16253 | 16290 | 16327 | 163.65 | 16402 | 18439
170 18476 | 16513 | 16550 | 16587 | 166.24 | 16661 | 166.98 | 167.35 | 167.72 | 16809
180 | 16846 | 168.83 | 169.20 | 16957 | 169.94 | 170.31 | 17068 | 17105 | 17142 | 17179
190 | 17216 | 17253 | 172.90 | 17326 | 173.63 | 17400 | 17437 | 17474 | 17510 | 17547
200 | 17584 | 17621 | 17657 | 17694 | 177.31 | 177.68 | 178.04 | 17841 | 17878 | 179.14
210 | 17951 | 179.88 | 18024 | 180.61 | 180.97 | 181.34 | 181.71 | 18207 | 18244 | 18280
220 | 18317 | 18363 | 183.90 | 18426 | 184.63 | 18499 | 18536 | 18572 | 18609 | 18645
230 186.82 | 187.18 | 187.54 | 187.91 | 18827 | 18863 | 189.00 | 18936 | 18872 | 190.09
240 | 19045 | 19081 | 191.18 | 191.54 | 191.90 | 19226 | 19263 | 19299 | 19335 | 18371
250 | 194.07 | 19444 | 194.80 | 19516 | 19552 | 19588 | 19624 | 196.60 | 19696 | 197.33
260 | 197.69 | 19805 | 19841 | 19877 | 199.13 | 199.49 | 19985 | 20021 | 22057 | 22093
270 | 20129 | 20165 | 20201 | 20236 | 20272 | 20308 | 203.44 | 203.80 | 204.16 | 204.52
280 | 204.88 | 20523 | 20559 | 20595 | 206.31 | 20667 | 20702 | 207.38 | 20774 | 20810
290 | 20845 | 208.81 | 209.17 | 20952 | 209.88 { 210.24 | 21059 | 21095 | 211.31 | 21166
300 | 21202 | 21237 | 21273 | 21309 | 21344 | 21380 | 21415 | 21451 | 21488 | 21522
310 | 21557 | 21593 | 21628 | 21664 | 21699 | 217.35 | 21770 | 21805 | 21841 | 218.78
320 | 21912 | 21947 | 21982 | 22018 | 220.53 | 220.88 | 22124 | 22153 | 22194

330 | 22265 | 22300 | 22335 | 22370 | 22406 | 224.41 | 22476 | 22511 | 22546 | 29581
340 | 226.17 | 22652 | 226.87 | 237.22 | 227.57 | 22792 | 22827 | 22862 | 228.97 | 22942
350 | 22967 | 23002 | 230.37 | 23072 | 231.07 | 23142 | 23177 | 23212 | 23247 | 23282
380 | 23317 | 23352 | 23387 | 234.22 | 23456 | 23491 | 23526 | 23561 | 23596 | 23631
370 | 23665 | 237.00 | 237.35 | 23770 | 23804 | 238.39 | 23874 | 23909 | 23943 | 23978
380 | 24013 | 24047 | 240.82 | 24117 | 24151 | 241.86 | 24220 | 24255 | 242.90 | 24324
380 | 24359 | 24393 | 24428 | 24462 | 244.97 | 24531 | 24566 | 24600 | 24535 | 246.69
400 | 247.03 | 247.38 | 247.73 | 24807 | 248.41 | 24876 | 249.10 | 249.45 | 24979 | 250.13
410 | 25048 | 25082 | 251.16 | 25150 | 25185 | 252.19 | 25253 | 25288 | 25322 | 25356
420 | 25390 | 254.24 | 25459 | 254.93 | 25527 | 25561 | 25595 | 256.29 | 256.60 | 256.98
430 | 257.32 | 257.66 | 25800 | 258.34 | 258.68 | 259.02 | 25936 | 259.70 | 260.04 | 260.38
440 | 26072 | 261.06 | 26140 | 261.74 | 26208 | 262.42 | 26276 | 263.10 | 26343 | 26377
450 | 264.11 | 264.45 | 264.79 | 265.13 | 26547 | 26580 | 266.14 | 266.48 | 266.82 | 267.15
460 | 26749 | 26783 | 268.17 | 268.50 | 268.84 | 269.18 | 269.51 | 269.85 | 270.19 | 27052
4T0 | 27086 | 27120 | 27153 | 271.87 | 27220 | 27254 | 27288 | 27321 | 27355 | 27388
480 | 27422 | 27455 | 274.89 | 27522 | 27556 | 27589 | 27623 | 27656 | 276.89 | 277.23
480 | 277.56 | 277.90 | 27823 | 27856 | 278.90 | 27923 | 27956 | 27990 | 28023 | 28056
500 | 28090 | 28123 | 281.56 | 281.89 | 28223 | 282.56 | 282.89 | 28322 | 28355 | 28389
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27,388
27,949
28,511
29.07%
29,642

30,210

33,096
33.683
344273
34,867
39,664

16,066
36,671
37.280
37,893
38,510

394130
39,754
40,382
41,013
W1, 647

42,283
62922

~T.912

~Tes83
~7.429
“74151
~6.852
~6.532

~&.194
~54837
~Sakbb
-5.076
=4e873

~4 o257
-3,829
~3.389%
“2+938
~2.478

=2.008
“1s530
~luObé
“0¢55%0
~N.050

10277

10.832
11.387
11s943
124698
12,053

13,408
16,163
le,718
1%.273
15.827

164,380
160936
17,4687
18.039
18,592

19144
19,695
20,267
20798
214350

21,901
224453
23,004
234556
26,109

26,662
25,217
28,772
284328
26,885

R FLLY
28,00%
28,567
29,132
29,698

304267
30,839
I1.413
31991
32,571

330188
ERTRLY
364332
36,926
354524

36126
364732
3T7e361
37.95¢
38,572

39,192
39.817
40 kh’
41,076
41,710

42,367

2

THERMOELECTRIC VOLTAGE 1N ABSOLUTE MILLIVOLTS

~7e9%%

-1,197
~7.4%5
~7.180
-6.883

~6.565

~6.228
~5.874
52502
~5.115
~ee 16

~44299
~3.872
~3eb33
~20984
~2,52%

~2.05%
~1.578
=109}
=0+600
~0e1%1L

4 836

%.376
5,921
bab68
T.017
72567

8,118
Be671
Ga226
9,778
10333

10.888
11,643
11.998
12,553
13,109

13,404
14,219
164776
15.328
15,802

16.438
16,989
17,362
18409%
184667

194199
19. 751
204302
20.853

21.40%

214958
220508
23.060
23.612
26,106

24.708
25,272
25.827
264383
2baF4)

27,500
28,061
28,626
29.188
29.75%

304324
30,896
el
32,068
324629

33,213
33,800
344398
36,986
35.584

16,186
364792
17,402
38,016
38,633

39.25%
39,880
40,508
414139
6laTTh

42.611

3

~7,959%

~7.131
~Tek82
~74239
~bo9t4
~64598

~64263
~5.910
~5e%40
~5415%
~4s 755

~ha361
~34915
~3,678
~3.029
~2+570

-2,102
~1a626
~1el6l
~0+850

T=el5l

3

04151
Deb60
1elTh
1,693
2:216

24743
3278
3,809
ho36Y
4,888

ETLERY
5,976
60523
T.072
Te822

8,176
8.726
96279
94834
10,388

10,983
11.498
12.0%%
12.609
1341864

13.719
1644274
14,829
15,383
154938

164491
17,064
17,597
164150
18,702

194256
194806
20,387
206909
216460

22,011
224563
234115
23,667
28,220

25,773
25,327
25,883
264439
260997

27,556
86117
28.5680
29,268
29.812

30,381
30,956
31,528
32.1086
32,687

33,272
33,899
34,631
35,046
35,644

360267
36,853
374463
38,078
38,8695

39.317
39,962
404571
41,203
1,837

42.675

o

~Te918

=74755
~7.508
=1.237
~6: 946
~6+430

64297
~5.%a6
~54378
-5.194
4. 79%

~4s383
~3.958
~3.522
~3.07¢
~2.617

~24150
~12674
-1.190
~0:699
0201

10, bbs

10,999
11,956
124109
12,6646
13.220

13.77%
14,5330
l4eB85
15.439
15.993

152567
17.100
174653
18.20%
18,757

19,309
19,861
20,612
200964
21451%

22,066

220618

23,170
23,722
26278

24,829
24,383
254938
264499
27,053

27,612
28,173
28,738
294301
29,869

30,639
31,011
31586
32,164
32,768

334330
33,918
344510
354105
35,704

36,307
6918
37.525
38,139
386757

39,379
40,005
40,636
“le266
41,901

“2.530

5

=~7:996

~T.,778
=-74533
~7.265
~6.976
~bo863

=6s331
~5.982
~5.61%
~50233
~6.836

~4oh25
4,001
~3.566
~-3.120
~2:683

~24197
~la¥22
~1.239
=0, 708
~0e251

104499

11,054
11,609
124168
12.720
134275

13.830
14,38%
16,940
15,496
16,008

16,602
17,185
17,708
18,260
12,313

19364
19.916
204467
21.019
21,570

22.122

264330

2888
29,638
25,996
260551
27.109

27,648
28,230
28,793
29,358
29.926

30,096
31,068
3ha64s
324222
32,808

33.389
33.977
344569
35,169
35,764

36,368
36.97%
37.586
38,201
38.819

39,442
40088
40.697
41,329
41.96%

“2.602

5

6

-8.017

~7.801

-5.272
~b.878

POMTS |
-6,064
-3,610
~3.165
~2: 709

2,20k
«1e770
-1.208
~3.798
~8.301

1,849
2.374

2,902
3,635
3,971
L.509
5,050

5,594
6,140
6,688
T.237
7.787

8,339
8,892
Fahaé
10,000
10,959

1,110
11663
12.220
12,776
13,331

13,886
18,441
16,995
15,350
16106

16,657
17.210
17,763
18,316
18,868

19,420
19.971
200523
21,076
21,625

22,1717
22.128
23,260
23,833
24,306

26,939
290494
26,050
26.608&
27.16%

27724

29.415
29,983

30,553
31,126
31,702
32,280
312,862

33,048
34,036
34,629
35,229
35,825

36,428

38,882

39.506
40,131
40,760
“1.393
42,020

42,666

&

7

~84037

“7.826
~T.586
~T.321
=T7.034
~6.727

~64399
~640%3
~5.690
~5.311
~4.916

~44508
~4.087
~3.656
-3.210
“2.75%

~2.291
~l.818
~1.338
“QeBb67T
~0e352

T

Co3%4
0.86%
1.381
1,901
2.426

2,956
J.688
4e026
he563
5.10%

5.649
60193
6,742
T.292
Te843

8,394
Bo947
9,401
104055
10.610

11.165
11.720
12.276
12,831
13,386

13.9a1
1b,696
15,051
15.605
164159

18,713
17.266
17.818
184371
18.923

19,475

2
21.129
21.680

224232

26,993
25a549
26.109%
260662
274220

27,780
2

294471
30.039

30.610
31,183
31,758
324338
3z.921
33,506
34,09%
34,608
35,209
35,005

36,489
37.097
37,709
38.324
38.964

39.567
40,193
40,823
al,656
42,092

62,730

THCRMOCOUPLE TYPE J

~84057

~Teld0b
-T.439
~To348
~Tadbe
“be 758

=~6eb33
~60089
~5.727
~9s349
~4e956

~44550
“4al)0
~3.698
~342%5
«2:801

~24338
~1a883
-1e38%
~0.898
“0e401

© 8

0.405%
0e916
leb32
1954
204679

3.009
30542
5,078
bedl?
50159

5,703
60249
64797
To347
T+898

Bo450
94003
91856
10.111
10866

llez21
114778
12,331
12.887
13,062

13,997
164552
15,106
15,661
166218

16,768
17.321
17874
18,428
18.978

19,830
20,081
20.633
21al84
21.736

22.207
224839
23430
230943
26,096

254050
25605
26161
260718
27.2%6

27,836
280398
2896
29,828
30.096

304667
3le261
31817
320396
32,9719

33.56%
344153
3beTol
35,304
35.98%

360549
37,158
37,770
8. 386
39,006

39.429
404288
40,086
414520
42.156

82,796

=8,076

-T.868
=763
~74375
~7.093
~&:790

—botbd
~bs126
~50784
~5,388
4,996

~6a5%1
~4a172
-3.742
~34299
~2.B47

~24388
“le913
~1e433
~0:94%
~Q.451

10.721

11276
11.831
12.387
12,942
134497

16,052
16,607
15,162
154716
164270

16,823
17.37%
17.929
18.481
19,033

19,585
204337
20,688
21239
21.791

22.342
224894
23eb4b
23,999
264552

250106

27.332

27.89)
28,455
29.019
19.585%
30.153

30,726
3te298
31.87%
32,455
33.038

334624
344216
36,807
39,408
36,005

364610

39.008

39.692
404319
40,950

83
424219

42,858

10

~8.096

~7.890
“T.659
~T.402
~1.122
-§.821

—6.699
~6.159
~5.801
~5.428
~5.038

~ha632
~4o216
~3.78%
=334k
-2.892

~2s631
~1.960
=lob8l
~0e995
-0:501

10

20058
2:58%

3,115
3.b49
4. 186
4o 729
5.268

§.812
54359
62907
Teb57
2,000

8,560
92113
94687
10e222
104777

110332
11,887
1240642
12.998
13,553

144108
la,463
15.217
18,771
164329

16,879
17,432
174504
18,537
19.089

19.640
20192
20743
21629%
21.848

224397

254054
265607

2%.161

26,829
27.388

274949
28e51)
29.07%
2946482
30.210

30,702
31358
31.938
324513
33.09%

3%.¢ 3
344273
346,867
35.hbe
360066

36,671
37,280
37,893
384510
39.130

39,754
“0.382
414013
Alaea?
424283

420922

DEG ¢

340
350

3%



SERIES TIC253, TiC263
SILICON BIDIRECTIONAL TRIODE THYRISTORS

electrical characteristics at 25°C case temperature {unless otherwise noted) T

SERIES SERIES
PARAMETER TEST CONDITIONS TIC263 TIC263 N T]
MIN TYP MAX|MIN TYP MAX
Repetitive Peak -
| v = Rated V 1g=0 Tg= 110°C £2 22} mA
DRM Off-State Current CRM av ORM. G [
Vapply = €12 VT, R =100, tgq) » 20us 50 50
Peak Gate v =12 v, RL=10Q, 1ty > 2043 ~50 ~50
IGT™ _ supply ' L plgt - : = =] ™A
Trigger Current V"‘EE'! -12 V¥, R =108, tyg) » 0us - -
Vaipply » =12 VT, RL =100, tuig » 20us 50 50
Vsupply * 712 VT, R =100, thig) » 20us 2.5 25
v Peak Gate Vsipply = w12 VT, Ry =100, t5g > 20us 2.5 -2.5 v
Trigger Voltage Veupply * =12 V1, R =108,  thg) » 04us -2.5 -2.5
Vaupply = =12 VT, RL 2100, thg » 20us 1.2 1.2
Itm =282 A, tG = 100mA, See Note 4 =1.7
v Peak On- t v
TM Peak OnState Voliage trapg = 352 A, IG = 100 mA, See Note 4 1.7
=r12vY, | X Initiating ITpg =1 A 50 50
Iy Holding Current Veupply * *12 G=0 Ditiating ITm =100 m mA
R Vsupply * =12 v g =0, tnitieting Igag = — 100 mA -50 -50
v =12 VT, Note S ~ 20 x
Iy Latching Current supply ” * 2 See Note mA
Vupply * ~12 V7, See Note 5 ~20 -20

T Al voltage velues sre with respact 1o Main Tarmingl 1.

NOTES: 4.

the current carrying contacts, are located withun G 125 1nch from the device body,
S. The triace are triggered by a 15-V {open-circuit smplitude) pulse supplied by 8 goenerstor with the follawing characteristics:
RG =100 0, v, ~20us. 4, €165, 1y K 15 ns, 1 = 3 kMz.

thermal characteristics

This parametsr must be messured using pulse techniquas. t, € 1 ms, duty cyels < 2%, Voltaga-sansing contects, separate fram

SERIES SERIES
PARAMETER TIC253 TIC283 UNIT
MAX MAX
Rg¢ Junction-to-Case Thermal Resistance 1.52 1.22 e
Rgya Junction-to-Free-Air Thermal Resistance 36 38

TEXAS INSTRUMENTS




SERIES TIC253, TIC263
SILICON BIDIRECTIONAL TRIODE THYRISTORS

TRIACS
20 A and 25 A RMS o 200 V. 400 V, 500 V, and 600 v

description

These devices are bidirectional triode thyristors {triacs} which may be triggered from the off-state by either polarity of
gate signal with Main Terminal 2 at either polarity, This triac is availabie in the isolated tab package as a special device,
For information contact a Tl field sales office or Power Product Marketing, MS 51, P.O. Box 5012, Dallas, Texas
75222

mechanical data

MAIN TERMINAL 2 1S IN ELECTRICAL CONTACT WITH THE MOUNTING TAR

NEmamca, arpar,
Poast weeny

R

ALL DIMENSIONS ARE IN INCHES

absolute maximum ratings over operating case temperature range {unless otherwise noted}t

SERIES | SERIES
UNIT
TIC253 | TIC263
- ——
8 Suffix 200 200
"™ O Sutfix 400 400
Repetitive Peak Off-State Voitage, VDRM (See Note 1} ESotin 500 500 v
< M Suffix | 600 600
Full-Cycla RMS On-State Current at (or below) 70°C Case Temperature, ’T(RMSI (See Note 2} 20 25 L
Peak On-State Surge Current, Full-Sine-Wave, IT§M {See Note 3) 150 175 A
Peak Gate Current, oM 1 z| A
Operating Case Temperature Range -40 10 110 °c
Storage Temperature Range —40 10 128 ‘e
Terminal Temperature 1718 tneh from Case for 10 Seconds 230 °c
NOTES: 1. Thaets vaiues spply bidirectionsity tor any vaiue of resistance betwesn the @ate and Main Termingi 1,
2, This value spolies for 50-Hz to 60-Hz fult-sine-wave opersrion with resistive losd. Above 70°C derate linearly to 110°C cage
tamperature at the rate of S00 mA/°C for Series TIC253 and 628 may/ C for Series TIC263
3. This vaive applins for one 60-Hz fun 1ine wave when the devica is opearating st (or below) ratad values of peuk reverse voltage ang

Or-state currang, Surgs may ba fepeated after (he davice has FOTUrROd o original thermal equilibrium,

Tan voltage vaiues are with respect to Main Terminal 9,

TEXAS INSTRUM ENTS



TYPES TL4301, TL430C
ADJUSTABLE SHUNT REGULATORS

electrical characteristics at 25 C free-air temperature {unless otherwise noted)

f TEST | TLA30I TL430C
H
PARAMETER TEST CONDITIONS UNIT
E_ E FIGURE MIN TYP MAX |MIN TYP MAX
{ Vs Reference input voltage ' Vz : Vya, 12 =10 mA 26 275 28] 25 275 3 v
j— =z 2
( f 1> = 10 mA K
I aveer Terperature coeticient o | 1 V2 7 Viet, z mA, -120 ~200] 120 oM C
' #ference ‘nput volrage (Ta~0Cwo70C .
. [ 1z =10 mA. RT =10k R
; fopt Refarence .nput current 2 82« g i 10 3 10 uh
I f j
R t [

, egulator furient near lower § f i vz = V,” i 05 2 0.5 2 mA
' wnee af regulavan range { { 1
! , Regulator curcear at maximum | 1 P V2 - Vet 50 50 mA

Mo regulation range i 2 |[Vz 5Vi030V. SeeNowd | 100 100

. Orfferennal requiator resistance R ; Vz = Viet. 15 3 15 3 a I

‘see Note 4} i Atz = (52-2) mA
! Vz=3V 50 50
U Vg Noise voltsge 2 (=01 Hito 10Hz| Vw12V 200 200 kv
| Vz 30V €50 650 !

NOTES 3 Tne average nower dusipation, Vz v1z tdutly cyClel must ot exceed the maximum cantinuous rating i any 10-ms interyal,

4. Ghe regulator restance 10f Wz 2 Vo0 1, s given by

~ o R
i e —
N R2

PARAMETER MEASUREMENT INFORMATION

INPUT O AAA gl vz INPUT o—%—-—qr——————-——o vz
- [———
1z
RIS 1
TL4A30 < fret
Vief
s

FIGURE 1-TEST CIRCUIT FOR Vz = V,p

R1
VZ = Vet (14—} 4 (¢ 0 RY
re Az raf

FIGURE 2-TEST CIRCUIT FOR V3 > Vo

Texas
INSTRUMENTS



TYPES TL430I, TL430C
ADJUSTABLE SHUNT REGULATORS

TYPICAL CHARACTERISTICS

Ta-Free-Awr Temperature~“C

FIGURE 5

SMALL-SIGNAL REGULATOR IMPEDANCE CURRENT
v Vs
FREQUENCY VOLTAGE
3.0 [ : . 160 T
i ,
Vz = Vref i VZ = Vit
281 ya-05%C - 140 rps28°C
. 26k 120+ Izm ¢
i < '
§ 2.4 - - |E ‘H)DL
5 g |
2 4 N
g 22— - 5 80—~
T T
20k S -
18+ - 40k
16 »e 20}—-
14 h oL
10 102 103 104 105 108 o 2
f—Frequency —Hz V-Voltage~V
FIGURE 3 FIGURE 4
THERMAL INFORMATION
LP PACKAGE
DISSIPATION DERATING CURVE
800 T
i
2 \
; 700 '\\
& 600 f
2 RIS
7 500 t
TS
3 400 . : t
3 | ; ;
c i {
s e 300 T - .
o N H ' i
b i ; i !
E 200 t : T
£ | i : :
% 100 : ; } :
= ! : . ! (
0 ; i i
25 35 45 55 65 75 85

TEXAS
INSTRUMENTS



TYPES TL4201, TL430C
ADJUSTABLE SHUNT REGULATORS

TYPICAL APPLICATION DATA

FIGURE 6 - S¥.\7 REGULATOR FIGURE 7 ~ SERIES REGULATOR FIGURE 8 ~ CURRENT LIMITER

.

PRy - — v O —0 v . ‘
o o . i @

-
e H :
ek L I i
R =
&Y Eal
Vawr Ry Ve et Vg e
FIGURE 9 ~0QUT™UT CONTROL OF A FIGURE 10 ~HIGHER-CURRENT FIGURE 11-CRQOW BAR
THREE THEAMAL APPLICATIONS
FIXED REGULATOR
1 CuTRUT ON .
H SHEN L&
o Lo HIGH Wiy
L Ly LY Hia
= K
MM ) R
! N
| Wia ﬂ\
| 2 .
1 .
—an M gty -:—;—: ' T %‘ﬁ,

FIGURE 12~ OVER.VOLTAGE/UNDER-VOLTAGE

FIGURE 13 ~Vcg MONITOR
PROTECTION CIRCUIT

Texas
INSTRUMENTS



LINEAR - ' TYPES TL4301, TL430C

INTEGRATED ADJUSTABLE SHUNT REGULATORS
CIRCUITS D2165. JUNE 1976 - REV'SED DECEMBER 1982
® Temperature Compensated CLe
p ble O Vol SILECT PACKAGE
® Programmable Output Voltage RV
® Low Output Resistance
® Low Output Noise .
® Sink Capability to 100 mA CATHODE
description ANODE
REF

The TL430 is a three-terminal adjustable shunt
regulator featuning excellent temperature stability,
wide operating current range. and low output noise.
The output voltage may be set by two external
resistors to any deswed value between 3 volts and
30 voits. The TL430 can reptace zener diodes in

many appiications providing improved performance. q

The TL430! is characterized for operation from .K
-25°C t0'85°C, and the TLA30C s characterized ~ ,l
for operating from 0°C to 70°C

functional block diagram

REF
]

(
ANODE ﬂ- CATHODE
(A} Ky

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

Regulatar voltage tsee Note 11 . o . . 3oV
Continuous regulator current o e e . 150 mA
Continuous dissipation at (or below? 25 °C free-air temperature (see Note 21 . . . 775 mw
Operating free-air temperature range: TL430I e oo .. . -40°C1a85°C

’ TL430C . ... .. .. Lo . 0°Cto70°C
Storage temperature range P Lo -65°Cto150°C
Lead'temperature 1.6 mm (1.16 inch) from case for 10 seconds e . 260°C

recommended operating conditions
MIN MAX UNIT

Regulator Voitage, Vz .. . ... ... .. B . L . Vyef 30 \
Regulatcr current. iz ... L e N . 2 100 maA
NOQYES T Ad vorage values are with respect to the anode terminal

2 for oparanon above 25°C lree au termperatyre. refar to Dissination Derating Curves. Pigure §

Copvnght 1982 bv Texas Instryments Incorporated

TEXas
INSTRUMENTS



TYPES uAT41M, uAT4IC
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

INPUT OFFSE T CURRENT INPUT BIAS CURRENT MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
ve v i
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE LOAD RESISTANCE
100 - » gy
ey Ll 1 3spresmn il L
w by Veg o =18V Veeno -1y ! ERr
i %
< ; ! n
5 * \ 5 \ e ctpi 41 »
§ o e 1 ; bl v : ™
] @ T ! < v - u
1 N, 4 . N t "
2 N ' s i / i
T» L H w
hNE 4 I
— - M.
° 0 L * " I
“60 -0 <30 O 30 W @ 60 100 10 140 ®-0-n 0 X W 0 W0 INIe a1 ar es ar ] & 7w
Ta~FeusAe Tomparneurs -*C Ta-Froke Tongorsmers-'C 4y, ~Loast Raskamne-s 0
FIGURE 3 FIGUER & FIGURE B
OPEN-LOOP LARGE-SIGNAL OPEN-LOOP LARGE -SIGHAL
HMAXIMUM PEAK.TO-PEAK OUTPUT VOLTAGE DIFFERENTIAL DIFFERENTIAL
ve VOLTAGE AMPLIFICATION VOLTAGE AMPLIFICATION
FREQUENCY v ve
» " l SUPPLY YOLTAGE FREQUENCY
v . | ] 0 M g
! » 4y vgg‘.-‘:v:v - YQ:U‘V vug‘-'?v
inl L 1 7[R — - ot
2 a5 C 5 w8 - Rys d0m
in a5 : ! § L1 % - .38 ¢~
3 e
IR ; - W < e
1w 4 ! s
e 3 ’ 1
™
2 2 L4 } v !
ol
L ] i HEEEENE EEREE A
‘ L1 ®
> N ’ " L
100 N o 109, i 4 L AL 4 T B TR TR IR T R ey
P romancy - HE Vegs | -Saey vonap-v e ]
FIGURE ¢ ) FIQURE 7 PIGURE 8
COMMON-MODE REJECTION RATIO OUTPUT VOLTAGE
8 w5 VOLTAGE-FOLLOWER
|, FREQUENCY ELAPSED TIME LARGE SIOMAL, PULSE RESPONDE
- e : ) ey
bud e s -18v] bl . Veme » -1
o W el ‘ud [} ]
- AN neme 1 » - 2 8 / e
. A L=t HENASEEES
'] 4 17:
0 N ] : ! °
\ i [: oyt
« 3 : Vege o WY 1= :
= N 5 B a A
> T & woe b« X
w g Tawe bt Lo
w ¢ = I -
4 1 -
o
1% N th 10% WON 1M G 100 LA I R X N RN
¥ camaancy - M2 V-Tom-ve - st

FIGURE 9 FIGURE 10 PIGURE 19




TYPES wATAIM, wA741C
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

oparating characteristics, VCC+ = 15V, Veg— = ~15 V, Tp = 25°C

uAT41Md wAT41C
PARAME TER TEST CONDITIONS
§ [ iiad TYP MAX RN TYp BEAX i
1, Risa time Vi=20mV, R =2k0, Q3 03 [
Ovenshoot factor Cy = 100 pF, Sew Figure 1 5% 5%
Vi=10V, R ~zkn,
SR i . .
) Slew rate 8t unity gain €L = 100 pF, Sew Figure 1 05 08 Vips

PARAMETER MEASUREMENT INFORMATION

pramnmsoamams Y |

P———?OUW\’
INPUT -+

- INPUT VOLTAGE -

WAVEFORM
-—L SRy =2kR

Cy = 100 pF ,[ :

TEST CIRCWIT
FIGURE 1-RISE TIME, OVERSHOOY, AND SLEW RATE

TYPICAL APPLICATION DATA

FIGURE 2-INPUT OFFSET VOLTAGE NULL CIRCIHT




TYPES uA741M, uA741C :
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

absolute maximum ratings over opersting fres-sir temperature range (uniess otherwise noted)

uA741M | uAZ4iC Jumt
Supply voitage Vec . (e Note 1) 22 18 v
Supply voltage Voo (see Note 1) ~22 -18 v
Ditferential input voitegs (see Note 2) 130 130 v
Input voitage (either input, see Notas 1 end 3) 18 £18§ v
Vaitage batween ather otfart null terminal (N1/N2) and V.. 0.5 :0.5 v
Ouration of output shortcircuit (see Note 4) . untimited | unlimited
Co el jower #t {o¢ batow) 25°C free-sir temperuture (e Nave 5} 500 500 W
Opersting {res-eir tampersturs ronge ~56m125| Oto70. °C
Storage temperature range —6816 180 ~8510 15%0] °C
Lasd ternperuture 1/16 inch (1,6 mm) from coes for 60 seconds | J, JG, U, or W packege 300 300 °c
Leod temperature 1/18 inch (1,8 mm) from cose for 10 seconds 1 N or P package 200 °C

NOTES:

1.
2,
3.
4,

s0pilae ot (or below) 125°C cose remperature or 75°C freesir tamperaturs,
s,

All voitags values, uniess otherwise nated. are with ressect 10 the midpolnt between Vec, and Ve .
Ditterant.al voltages are at the nonirverting input terminel with respect to the Inverting input termine,
The magnitude of the input voItegs Must never sxcned the mMegnitude of the supely voitage or 18 voits, whichever is jets,
The output moy be shorted to 'o'und or sither power wpply. For the uA741M only, the unlimited duretion of the shortcircuit

For coeration sbove 28°C fres-alr temperaturs, refer t0 Divipation O
chins arw alloy-mounted; uA741C chipe are glsss-racunted,

@ Curves,

slectrical characteristics at specified free-sir temparature, VoC+ = 15V, VG~ = =15 V

2. 1n the J and JG packages,uA 74 1M

uAT41M uwA741C
PARAME CON ongt N
A TR Test oI MIN TY® MAX MIN TYP MAX UNIT
2%'C 1 5 1 [
v §

10 nput offwt voltege Rg <10k Fall conge s 78 mv
AV.Q(,Q! Ottyat voitage acust rangs %°C 218 185 mv
' fneut cw 25C 20 200 20 200 nA

o et offeet current Full ronge 500 300
I Input bies t w'e % 500 L 5@ nA
8 put bies curren Full range 1500 )
Common-mode
Vicr ¢ %°C 212 +13 212 £13 v
input voltaga renge Full range 212 12
Ry =10k | 28°C 24 L) 24
v Maximum pesk-to-pesk A » 10k | Full renge 24 24 v
oee output voitage wirg R ~2ka | 25°C 20 26 2 2%
Ry > 2k | Full range 20 20
A Lorga-signal ditferentisi Ry >2kn), | 26°C 50 200 20 oy

vo vortags smpiification Vo =210V [ Full range > 18 M
7 input resistance 25°C 0.3 2 03 2 M

. Vg=4av,

Output res C 75 % 51
To Pt meistance SwNotws | 2
i Input 25°C 14 1.4 pF
2%5°C 70 90 70 90
CMAR Common-mode rejection retic | Rg € 10 o 7o 70 d8
Supply voltage mnsitivity KX 160 30 150
k — vV
svs {aVig/aveg) el T 150 150 |~
llog Short-cirouit ouput current 2%°C 25 +40 :2% 240 | mA
No losd, 25°C 1.2 28 1.7 2.8
A
fcc Suppty current Nosignel | Full renge 33 33 1"
) No loed, 25°C 50 85 50 85
dissipation 3 e
fo Toul pawer No signat | Fall range 100 100
Tan Istics ore under {oop aperedon, Full rengs for uUAT4TM is ~85°C 10 1256°C and for UATE1C is 0°C ta TO"C.

NOTE 8: This typical vaiue spplies only 8t frequencios sbove o few hundred herz bacsusa of the stfects of drift and thermal feedback.




LINEAR TYPES uA741M, vA781C

INTEGRATED GENERAL-PURPOSE OPERATIONAL AMPLIFIERS
C'RCU’TS BULLETIN NO. DLS 11363, NOVEMBER 1970-REVISED OCTYOBER 1979
e  ShortCircuit Protection @ No Frequency Compensation Required
s Offsat-Voitags Null Capability ¢ Low Power Consumption
® Large Common-Mode and ® No Latch-up

Differential Voltags Ranges
description
The uA741isa ganeral-purpose operaticnal amplifier featuring offset-voltage null capability,

The high common-mode input voitage rangs and the absence of latch-up make the amplifier idesl for vomg--folgmr
applicstions. The device is short-circuit protected and the internal frequency compeniation ensures stability without
extarnal components. A low-value potentiometer may be connected between the offsat null inputs to null out the offset
vaitage as shown in Figure 2.

The UA741M is charactarized for operation over the full mititary temperature range of -55°C to 125°C; the vA781C is
charactarizad for operation from 0°C to 70°C, -

schematic S
oy © Voge

<
i - J rtner
: hJ no

orPeay
L2 » :
LN TP - “w

i b ec-
[ T S |
)

Asuistor valuss shown sra nominal

terminel sssignments

4 OR M DUAL-INLINE OR 4G OR P DUAL-IN-LINE U
, W PLAT PACKAGE PACKAGE FLAT PACKAGE
’ {TOP viewn (TOP viEw) (TOP ViEw)

OFFEgT OFPSAYT

cow vee. %1"?:5: N comp w‘ux‘
NBIDIE oXoXoJofo!

¥ v ¥
L[{2f{3]T4 ONONONONO)
OFFEEY NV vee - G OFFSEY MV mos Ve
NULL WRUY ey WL BT wy O
i v [t wayr

NC~No Intarnel connection




KTY83-100 SERIES

RATINGS

Limiting values in accordancs with the Absolute Maximum System {IEC 134)

Continuous sensor current in free air
Tamp =25 °C
Tamp = 178 9C

CHARACTERISTICS

Tamb @ 25 9C unless otherwise specified

KTY83-110

KTY83-120

Resistance
I =1 mA
Temperature coefficient
R100/R2s
R_s5/R2g
" Thermal time constarn®
in still air
in still liquid®®
in flowing liquid®*
Measuring temperaturs rangs
Ambient temperatures and corresponding resistance values of sensor
Tamb | resistance Tamb | resistance
oC v} °C 113
55 485 50 12086
~50 520 60 1295
~40 572 70 1387
~30 627 80 1483
~20 687 90 1583
-10 750 100 1687
Q 817 110 1794 .
10 887 120 1905
207 961 128 1962
25 1000 130 2020
30 1039 140 2138
40 1121 180 2260

o

o

Rzs

Ras

max, 2 mA
typ. 1000 &2
980 o0 1010
typ. 1000 Q
980 w0 1020
typ. 0,75 %,
1,88 0,02
0,49 £ 0,01
typ. 40 s
Y. s
typ. 05 s

55 to +175 9C

The thermal time constant is the time the sensor needs to reach 63,2% of the total temperature,

ditferenca, For instance, the time needed to reach a temperature of 72,4 9C, when a2 sensor with
an initial temperature of 25 ©C is put imo an ambient with a temperature of 100 °C,

** Inert liquid FC43 of 3M.

4



KTY83-100 SERIES

SILICON TEMPERATURE SENSORS

These sensors have a positive temperature coefficient of resistance and are for usa in measurement and

control,

QUICK REFERENCE DATA

Rezistance at Ty, = 25 OC

T=tmaA KTYB3-110  Rzg  1000Q+1 %
KTY83-120 Ry 1000022 %
Measuring temperature range ~55t0 + 175 0C
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-34 (SOD-68).
0,55 L—-, s
max t e
P LI B Y
A— 1,8 o
max max
25,4
min 7283041

{1) Lead diameter in this zone uncontrolled.




KTY83-100 SERIES

28 7292%14
Ry 4
[£3¢¢] e
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1,2
Lo
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et
0 l
~100 -50 [ 50 100 180y 1% 200
Fig. 2 Resistanice valus of sensor at | = 1'mA as a function of temperaturs,
12928% 24 . 12!;_1!
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o T 1.8
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Fig. 3 Absoluts error AT (standard deviation) . Fig. 4 Series resistance
expected from a KTY83-100 temperature sensor, versus operating currsnt.
2 7792913
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Fig. 5 Maximum operating current for safe operation,
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