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350 0.06 0.0368 580 1.10 10.675
370 0.07 0.0429 590 1.16 0.712
390 0.09 0.0552 600 121 0.742
400 0.11 0.0675 610 1.27 0.779
420 0.17 0.104 '_ 620 1.31 0.804
440 0.25 —Os 153 630 1.36 0.834

450 0.30 0.184 F 650 1.44 0.883
460 0.35 el it 670 1.51 0.926
480 0.47 0.288 690 1.55 10.951
500 0.59 0.362 700 1.58 . 0.969
510 0.66 0.405 720 1.60 0.982
520 0.72 0.442 | 740 1.62 0.994
530 0.79 0.485 760 1.63 1.0

" 540 0.85 : 0.521 780 '1)62, 0.99%
550 0.92 0.564 800 1.61 0.988
560 70.98 0.601 ' 810 1.60 0.982
570 1.05 0.644 820 1.59 0.976
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470 0.3902 830 0.9919
490 0.4488 850 0.97
510 0.5138 870 0.95
530 0.5772 "890 0.90
570 0.6634 910 0.845
600 0.7073 930 0.775
620 0.7512 950 0.695
640 0.7886 970 0.625

© 670 0.821 990 0.52
690 0.8455 1,010 0.425
710 . 0.8715 1,030 0.33
730 0.9024 1,050 0.24
750 " 0.93 1,080 0.135
770 0.9616 1,110 0.085
800 1.0 1,140 0.060
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350 0.50 ~0.020 570 24 .44 0.989
360 0.71 0.028 580 24,72 1.000
370 1.02 0.041 590 24.58 0.994
380 1.45- 0. 059 600 24,00 . 0.971
390 2.04 0.083 610 22.96 0.929
400 2.75 10.111 620 21.26 0.860
410 3.61 0.146 630 18.91 0.765
420 4.65 0.188 650 13.17 0.533
440 6.9 0.281 660 10.26 0.415
450 8.20 0.332 670 7.57 0.306
470 11.15 0.451 690 3.82 0.155
490 14,47 0.585 700 b. 77 0.112
500 16.16 0.654- 720 1.73 0.070
520 19.20 0.777 750 81,2505 0.050
540 21.90 0.886 770 0.96 0.039

. 550 23.06 0.933 800 0.55 0.022
560 23.85 0.965 820 0.39 0.016
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380 0.00004 590 0.757
390 | 0.00012 600 0.631
400 00004 610 0.503
410 0,0012 620 0.381
420 0,004 630 0.265
430 0.012 640 0.175
440 0.023 650 0.107
450 0.038 660 0.061
460 0.060 670 0.032
470 0.091 680 0.017
480 0.139 690 0.0082
490 - 0.208 700 0.0041
500 0.323 710 0.0021
's10 | 0.503 720 0.00105
520 0.710 730 0.00052
530 0.862 740 © 0.00025
540 0.954 750 ° 0.00012
550 0.995 760 0.00006
560 0.995 770 0.00003
570 0.952 780 0.000015
580 0.870 :
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(Tay) ‘ (Yax)
200 0.00 540 1 69.82
320 V.14 550 72.60
330 9.75 560 73.81
340 / 19.43 570 74.37
350 16.15 580 75.10
£ 360 8.00 590 75.80
370 2.79 600 75.96
380 0.55 610 76.60
450 0.00 620 77.16
460 0.80 630 77.56
470 3.98 640 77.80
480 10.77 650 ~ 78.20
490 24,58 660 78.84
500 39.50 670 79.00
510 51.71 700 79.00
520 60. 65 750 . 79:00
530 66.63 800 79.00
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200 0.00 530 52.07
280 0.38 540 45.46
290 305 550 38.15
300 5.71 560 27.53
320 4.19 ~ 570 16.67
340 5.33 580 12.74
360 19.90 590 11.64
370 1534 600 10.93

. 380 23.44 610 10.93
390 32.72 620 12.98
400 " 40.51 630 16.91
420 50.18 640 21.87
440 55.06 660 29.42
460 60.17 680 26.90
470 61.19 700 23.99
480 62.06 720 31.46
490 61.98 740 44 .44
500 61.74 760 58.20
510 60. 56 780 66.08
520 800 70.00
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200 0.00 510 89.78
270 Q.16 520 | 89.78
280 0/33 540 90.41
290 1022 - 550 '90.41
300 55.33 _ 560 90.49
310 76.90 580 T 90.49
320 78.52 600 90.57
330 79.18 620 913
350 81.70 640 91.37
370 83.00 660 92.00
390 84.43 680 92.17
410 85.39 700 ‘92.00
430 86.18 720 91.92
450 87.06 740 91.50
460 87.38 760 91.50
480 88.82 - 780 91.50
500 89.78

800

91.50
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200 0.00 540 31.74
320 0.048 550 27.697
330 0,464 560 20.32
340 1.036 570 12.397
350 1.230° 580 9.568
360 0.7% 590 8.823
370 0.428 600 8.302
380 0.129 610 8.372
450 0.00 620 10.015
460 0.481 630 13.115
470 2.435 640 17.015
480 6.684 650 20.054
490 15.235 660 23.195
500 24.387 670 22.246
510 31.316 700 18,952
520 35.062 750 40.543
530 34.69 800

55.30
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360 1.4 640 19.8
380 1.6 660 14.3
400 2.0 680 12.0
420 a3z 700 11.0
440 %)) 720 10.8
460 4.3 740 11.0
480 12.6 760 12.4
500 28.7 l780 14.8
520 50.3 800 18.6
540 64.8 820 24,5
560 66.8 ! 840 32.5
580 58.2 860 43.6
- 600 43.9 . 880 61,5
620 29.8 900 76.0
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360 0.0392 0.00061 600 42.6269 0.66127
380 0.0944 0.00146 620 25.6280 0.39757
400 0.2220 A 0.00344 640 12.8502 0.19935
420 0.2444 ~0,00379 660 5.9345 0.09206
440 0.4777 0.00741" 680 2.7660 0.04291
460 1.6834 0.02611 700 1.2320 0.01911
480 6.5268 0.10125 720 © 0.7560 0.01173
500 \18.7698 0.29118 740 0.6050 0.00939
520 39.0831’ 0.60630 760 0.4960 0.00769
540 57.4128 0.89065 786 0.4440 0.00689
560 64.4620 1.00 : 800 0.4092 0.00635
\580 58.20 0.90286 820 0.3920 0.00608
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350 49.0 580 82.8
360 53.6 590 82.1
370 50.0 600 82.1
380 43.7 610 83.0
390 35.0 620 183.2
400 25.0 630 83.4
410 15.0 640 83.6
420 11.0 650 84.2
430 5.0 660 86.2
440 350 670 88.0
450 4.5 680 89.0
460 2.5 690 89.8
470 “$ep 700 89.8
480 18.9 710 89.8
490 48,5 720 89.5
500 71.5 730 89.2
510 81.1 740 89.2
520 83.2 750 89.0
530. 83.8 - 760 89.0
540 83.8 770 89.0
550 83.5 780 89.0
560 - 83.2 790 89.0
'570 800 89.0

83.1
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3 350 | 0.980 - 0.0118 570 82.186 0.9926
: ‘360 | 1.501 |_~0p1 580 82.800 1.00
-t 370 2.050 0.0248 590 81.607 0.9856
. 380 2.578 0.0311 600 79.719 - 0.9628
390 2.905 0.0351 610 77.107 0.9312
400 2.775 1 0.0335 620 71.552 0.8642
410 2.190 0.0264 630 63.801 0.7705
420 2.068 0.0250 - 11650 44,879 0.5420
440 0.984 0.0119 660 35.773 0.4320
f% By 450 . 1.494 0.0180 670 26.928 0.3252
I 470 1.443 0.0174 690 13.919 0.1681
490 28.373 0.34277 | 200 | 10.058 0.1215
. . 500 46.761 0.5647 - 720 6.265 0.0757
3 520 " FhaBit 0.7807 750 4,450 " 0.0537
540 74.247 | . 0.8967 0 | 3an  0.0419
550 77.906 0.9409 800 1.958 0.0236
. 560 80.288 0.9697 |
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350 0.025 0.0009 580 9.568 0.3402
360 0.022 0.0008 590 8.77 0.3119
370 0.018 0.0006 - 600 8.061 0.2866
380 0.008 0.0003 610 .177 0.2765
450 0.00 0.00 620 8.613 0.3063
470 1.098 0.039 630 10.033. 0.3568 -
490 8.912 0.3169 650 10.689 0.3801
500 15.949 0.5671 660 9.626 0.3423
520 27.243 0.9687 670 6.807 0.2411
540 28,122 1.0 700 25123 0.0755
550 25.841 0.9189 750 2.027 0.07él
. 560 19.609 . 0.6973 800 1.2%7 0.0433
570 12.261 0.4360
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(TYa01) (Ta01) (Y301)

500 80.0 680 33.0 860 1.4
510 - 80.0 ' 690 15.4 870 20
520 80.0 /5700 9.6 880 g
530 i 80.0 710 \ 7.7 890 255
540 80.0 1720 6.0 900 7 340
550 80.0 730 5.9 920 4.2
560 80.0 740 4.0 940 6.0
570 80.0 750 | 3.2 960 8.5
580 go.b ¥ 760 2.7 980 14.2
Sod & 80.0 1 770 2.1 1,000 31.2
600 79.5 780 1.8 1,020 53.8
610 79.0 i 790 1.4 1,040 63.6

620 79.0 800 1.2 1,060 64.0
630 . 3880 810 1.1 | 1,080 _. 58.3
640 76.0 820 1.0 1,100 47.8
650 . 74.0 830 1.0 1,120 46.0
660 68.0 840 1.1 1,140 . 54.0
670 54.0 850 1538 1,160 61.2
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380 50 0.6667 720 39 0.52
400 53 0.7067 740 34 0.4533
420 56 0.7467 760 29 0.3866
440 64 0.8533 780 25 |o0.3333
460 70 0.9333 800 23 0.3067
480 13 1.0 820 21 S 0.2867
. 500 75 =0 840 20 0.2667
520 74 0.9867 880 18.5 0.2467
540 73 09733 9ZQ 16.5 0.22
560 70 10.9333 960 16 0.2133
580 68 0.9067 1,000 15 0.20
600 64 0.8533 1,080 13 0.1733
620 59 0.7867 1,160 135 0.18
640 54 0.72 1,240 15 10.20
660 50 0.6667 1,320 17.5 0.2333
680 47 0.6267 1,460 21 10.28
700 43 |0.5733 '
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400 0.135| - % 650 - [11.108| 0.3369
420 0.135| -_ - 660 12.942| - -
440 0.260 [ =~ - 670 - 6.75 | 0.2047
460 0.925| =~ - 680 11.256 | - -
480 3.629 | -~ - 690 - 1.685 | 0.0511
500 10.389 | 8.3115 { 0.2521 700 10.66 | 1.023 | 0.0310
510 - [12.635 }0.3832 720 10.61 | 0.636 | 0.0193
520 22.233 17.785 10.53% 740 10.934 | 0.438 | 0.0133
530 - [p3.668 |0.7178 -760 12.40 | 0.335|0.0102
540 33.761 [27.0036 |0.8191 780 14.711| 0.265 | 0.008
550 - B0.005 |0.910 800 18.377 | 0.221 | 0.0067
560 40.147 32.1174 |0.974 810 - 0.232 | 0.007
570 - PB2.973. [1.00 820 23.912 | 0.239 | 0.0072
580  |39.285 B1.423 [0.9531 840 31.72 - -
590 - - [9.613 |0.8983 850 - 0.483 | 0.0146
- 600 32,574 5.8S7 |0.7854 860  |41.856 | - Al . -
610 - P2.1% [0.6719 870 - 0.81 |0.0246
620 23.959 118.919 |0.5741 880 57.195| - =
630 - [15.612 |0.4735 890 - 11,519 | 0.0461
640 - - 66.12 4
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380 0.9537 : 0.0208 600 44,3545 0.9653
400 0.8427 0.0183 620 41.40 0.9010
420 0.6379 | 0.0139 640 | 37.2275 | 0.8102
440 0.4569 0.0099 660 34,6759 .0.7547
460 0.4682 0.0102 V680 32.8267 0.7144
480 - 5.4432 0.1185 700 . 28.6022 0.6225
500 25.883 0.5633 720 23,7652 0.5172
'520 35.8036 0.7792 740 -18.2206 0.3966
540 41.3589 0.9001 760 13.3059 0.2896
560 43,5528 0.9479 780A 9.8286 0.2139
580 45.9472. 30
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450 100.0 18.40 700 51.60 50.0
460 100.0 21.50 720 50.92 50.0
480 100.0 28.80 740 50.30 50.0
500 100.0 36.20 760 50.0 50.0
510 100.0 40.50 780 50.30 50.0
520 100.0 44,20 800 50.61 50.0
530 100.0 48.50 810 50.92 50.0
540 95.97 50.0 820 51.23 50.0
550 88.65 50.0 850 51.28 50.0
560 83.19 50.0 870 92,63 50.0
570 77.64 50.0 890 55.56 50.0
580 74.07 50.0 910 59.17 50.0
590 70.22 50.0 7930 64.52 50.0
600 67.38 50.0 950 71,94 50.0
610 64.18 50.0 970 80.0 50.0
620 62.19 . 50.0 990 96.15 50.0
630 59.95 50.0 1,010 100.0 42,50
650 56.63 50.0 1,030 100.0 33.0

" 670 54.0 50.0 1,050 100.0 24.0 -
690 52,58 50.0 1,080 100.0 13.50
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mV *mw/cm2 | o Samde e
(Scale)
1.15 13.375 122
4.35 15,70 143
1.65 19,19 176
1.85 21.516 200
2.05 123,842 225
2.25 | -26.168 241
4.65 54,08 490
4.76 55.359 505
515 .59.895 546
5225 61.058 557 )
5.30 61.639 562 .
5.45 63.38@ 578
6.05 70.362 642.
6.30 73.269 668
6.40 74,432 679

*mW/Cm2> ni1ﬁ%ﬁnﬂ1ﬁuahwu5 : mW/cm2 = 11.63 x (mV)

amwulaevins Tuldine

wae 1 cal/cmz.imiﬁ

= 6 mV/cal. cmz. min

= 69.78 mW/cmz_
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- n13¥A  open circuit voltage wavdfnsutfivudulns Tusines

s Tuf s s Open circuit voltage
mV | *mW/ cm2 . (volts)
0.19 2.2097 0.26
0.28 3.2564 0.315
0.41 4.7683 0.36
0.48 5.5824 0.375
0.86 10.0018 0.435
1.43 16.6309 : 0.47
1.64 | 19.0732 10.475
2.05 23.8415 0.485
2.36 27.4468 0.495
3.28 38.1464 0.51

4 5.64 65.5932 : 0.52

% mW/cm2 uﬁiﬁa’iﬂﬂ‘aﬂﬂﬁuﬂhg : mW/(:m2 = 11,63 x mV
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29%

. tdatnlulaun edge effect do'laun edge effect uan
ovrn () A P = PTG = cos ©
ﬂ}iigt{léﬂ) AN Wuuifieu m(?éac':{g At Bauiiou
-90 0 0.0 ¢ 0 0.0 0.0°
-80 1 0.0114 1 0.0114 0.174
-70 10 01136 13 0.01477 | 0.342
-60 28 0.3182 32 0.3636 0.50
-50 45 0.5114 50 0.5682 0.643
-40 60 0.6818 65 0.7386 | 0.766
-30 73 0.8295 75 0.8523 0.866
-20 81 0.9205 81 0.9205 0.94
-10 86 0.9773 86 0.9773 0.985
0 88 1.0 88 1.0 1.0
10 86 ©0.9773 86 0.9773 | 0.985
20 81 0.9205 81 0.9205 0.94
30 . 0.8068 9. 0.8295 0.866
40 56 0.6364 59 0.6705 0.766
50 41 0.4659 45 0.5114 0.643
60 24 0.2727 27 0.3068 0.50
70 9 0.1023 10 0.1136 0.342
80 1 0.0114 1 0.0114 0.174
90 0" 0.0 0 0.0 0.0
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TABLE U
ExIRATERRESTRIAL SOLAR WRADIANCE (SGuan Constant = 1353 W/m?)
- (FRCM Trexaexana (7))
SOLAR SPECTRAL IRRADIANCE = STANDARD CURVE “
.
A = Wavelength in micrometers
E, - Solar spectrel irradiance averaged over small bandwidth centered at A, in W ol ,.-l
'o-). = Integratdd solur irrediance in the wavelength range o to A, in W m £
Do-l = Percentage of solar constant associated with wavelengths shorter than A
Solar constant = 1353 Wnm e
Note: lines indicate change in wavelength interval of integration
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3 1/2 DIGIT
SINGLE-CHIP CMOS

“A/D CONVERTER -

INMNERS L,

1CL7106
ICL7107 .

FEATURES _

e Accuracy guaranteed to ' 1 count over entire *2000
counts

Guaranteed zero reading for 0 volts input

True polarity at zer> count for precise null detection
Single 1eference voliage tor ratiometric operation
On-board ciock and reference

Drives disnlay s cirectly without butfering. etc.

— LCD ICL7106

— LED ICL7107

D:igit suppression gives visual indication of over range
Low Power Consumgiion -« 10mw @ 10V :
Low Naise - typically 15,V

Differential Input from 200mV to 2.00CV full scale

.r....A

PACKAGE DIMENSICNS

40 Pin Plastic Dual-In-Line Package

GENERAL DESCRIPTION
The ICL7106/7107 are high performance, low power
CMOS 3 172 aigit A.D converters that contain all the

‘necessary active devices on a single monohthic | C Each

with its paratiel seven segment outpuls, make themideally

- suited for the visual display DVM DPM, etc. market The

ICL7106 will directly drive a hquid crystal display ‘L CD

including backptane drive The ICL7107 will directly drive
instrument size hght emutting diode displays 'LED

without buffering. With seven passive components.
display and power supply. the system torms a complete
digital voltmeler with automatic zero connection and
automatic polarity.

The system uses the ime-proven dual slope integratior:
technique with all its advantages. 1€, non-critca
components, high rejection of ncise and ad signais non®
critical clock frequency and almost perfect differentiai

. e 100 —] finearity. Both the ICL7106/7107 can be used rot only
soncoOanERo i with its infernal reference, but true ratiometric reading
2 | applications may also be accompiisned over 3 full scale
q- -T input range from 199.9 milivolts to 1.993 volts
] o o PIN CONFIGURATION
" T, T -
===l 4 ¢ ' By
. ﬁl" 'llt.ur Iﬁ lm }- J l ?vr e ) SUFPLY 1
a7 01e 0 _ 680 o".:’::" E
-l |- l.— - )
Wy et~ = v o
40 Pin Ceramic Dual-In-Line Package e =
& PRI e L cwmls:;' N2
I MAX E (UNITS) 7107 LED
) I g :::::: L)
00312 B (TENS)
G T o
I E (TEny) 4;'- i INTEGRATOK
't W R AU T RTCICR SO IR S D (W) ™ () SLFPLY
“ vs20 .{ 8 (1003 % 75 G (TENS)
SQUARE 0165 € RiwdefiiD) 7L C ( 100)
L jnd uu oo;n = E (V009 ] Auoo.n
m- 'H s M S AB (1060} T3 \ T G (100, —
e POLARITY P A DIGH
%ﬁ% NNKNJMW tﬂ'“ ek i .'11:5:. ¥ N: n
] l o002
unm e wore .1 e 2100  012% |-.v¢ieo
00w ]I Qoo Qo0 MIN i REF
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ELECTRICAL SPECIFICATIONS ICL7106/7107 (v +25"C unless otherwise specitied

1200mv (5 OV min Vi fo V-)
*20V 60V mMInVtto V)

Full Scale Voltage Range

Full Scale Digital Range
Common Mode Voltage Range
Accuracy 10°C to 50°C with external
refercnce

Noise referred to Input

Zero width

Turnover

input circunt

Input Bias Current

Input Impedance

Polanty

Reference tInternal)

Reference (External)
Conversion Characteristic

Recommended External Components

Clock Frequency
Display Outputs (LED ICL7107)

Display Outputs (LCD ICL7106)
LED (7107) current @ +5.0V
LED Display Output Ckt

Power Requirements

Power supply configuration

_non £ M

o ?

Digital Input Signals
(7106

Read Rate

42000 Counts

V¢ minus 0.5V to V-, plus 1V g i

« 1/2 Count

15uV typical

0 -1 transition at .7 to .9 counts

< 1 Count
Ditferential
2pA

> 10'2 ohm

Automatic with neg sign displayed

Internal 2.8V, referenced to V+

Temperature Coefficient 100ppm typical.
External reference must be in the range V+ to V-

Dual Slope w AZ
Sig Time = 1000
Ref Time = 0-2000

AZ Time = 1000 + (2000 - Ref Time)

200MV Full Scale
C3=Int-Cap 0.22uF
C2=AZ Cap 0.47uF
Cy=Ref Cap 0.14F
C4=Clock Cap 100pF
Re=Int Res 47K()
R3=Clock Res 100K}
R2=Short

48KHz divided by 4

2V Full Scale

C3=Int Cap 0.22,F
C2=AZ Cap 0.047,F
Ci1=Ref Cap 0.1u4F
Cs4=Clock Cap 100pF
Res=Int Res 470K{)
R3=Clock Res 100K(
Rz2=Short

An internal divide by 4 counter is provided to count external osciliators
down to 12KHz, theinternal dual slope clock.

22 gurrent limited segment drives plus one current limited neg sign drive

plus LED common

Note: The 2 die in the 1K bit are in parallel

22 segment drives plus
551080ma .

one negsign drive plus LCD back plane drive

[~

" d

—P

ENHANCEMENT
MOOE N MOS SWITCHES

LCD:Ima @ 4.5 - 6V

I LED COMMON

LED: Tma @ 45 - 6V, plus LED current

Dual

t4510 t6Vand -310 -6V @ 1ma
Note: For inputs that remain within the CM voltage range only a single )

supply is required
Test
Single 5 to 12V

A high on the test input turns on all segments and the minus sign.

3 Readings per second

with 12KHz internal clock (48KHz external clock!

Accurate from .1 to 15 reading per second.

Intersid « annot assine vesponsibility 1or use of eny circuine
Patent licenses are inmphied. Interal 1eservey the night 1o ¢h

3 : €3
y dusciibesd other then circuttry vntirely embodied in an Intersl MOduct 1o other + aaant
enge without nutice at any tune the wicustry and specitications.

2012
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APPENDIX H: 7107 Pnnted Circuit Boarc Layout and Component Placement
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LM309 five-volt regulator

general description

The LM309 is a complete 5V regulator fabricated
on a single silicon chip. It is designed for local
regulation on digital logic cards, eliminating the
distribution problems associated with single-point
regulation. The device is available in two common
transistor packages. In the solid-kovar TO-5
header, it can deliver output currents in excess of
200 mA, if adequate heat sinking is provided. With
the TO-3 power package, the available output
current is greater than 1A,

The regulator is essentially blow-out proof.
Current limiting is included to limit the peak
output current 1o a safe value. In addition, thermal
shutdown is provided to keep the IC from
overheating. If internal dissipation becomes too
great, the regulator will shut down to prevent
excessive heating.

Considerable effort was expended to make the

LM309 easy to use and minimize the number of
external components. It is not necessary to bypass
the output, aithough this does improve transient

Voltage Regulators

response somewhat. Input bypassing is needed,
however, if the regulator is located very far from
the filter capacitor of the power supply. Stability
is also achieved by methods that provide very good
rejection of load or line transients as are usually
seen with TTL logic.

Although designed primarily as a fixed-voltage
regulator, the output of the LM309 can be set to
voltages above 5V, as shown below. It is also
possible to use the circuit as the control element in
precision regulators, -taking advantage of the good
current-handling capability and the thermal over-
load protection.

To summarize, outstanding features of the regula-
tor are:

® Specified to be compatible, worst case, with
TTLand DTL

® Qutput current in excess of 1A

® Internal thermal overload protection

® No external components required

schematic diagram

J @ |

in a7 R r:’“ R,

connection diagrams
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T T T Order Number LM309H
See Package §

typical application
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LM309

absolute maximum ratings

Input Voltage ¢ 35V
! Power Dissipation Internally Limited
Operating Junction Temperature Range .0°C 10 125°C
Storage Temperature Range -65°C to 150°C

Lead Temperature (Soldering, 10 sec) 300°C
| design characteristics (Note 1) !
PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage T,=25°C . 48 5.05 5.2 v
Line Regulation T,=25°C !
VL Vin< 25V 4.0 50 mv
Load Regulation e 25°C
LM309H 5mA < lour < 0.5A 20 50 mV
LM309K, 5mA< Igyr < 1.5A 50 100 mV
Output Voltage V<V <25V
5mA < lout < lmax
7 = 4.75 5.25 v
P<Prax
Quiescent Current 7V <V <25V 5.2 10 mA
B Quiescent Current Change | 7V & Vi S 25V 4 05 mA
S mA < lout < lmax 3 0.8 mA
Output Noise Voltage AT e
10 Hz < < 100 kHz 40 uVv
Long Term Stability 3 1 20 mV
Thermal Resistance
Junction to Case (Note 2) : ;
LM309H A 15 ‘cw
LM309K 3.0 ‘cw

Note 1: Uniess otherwise specified, these specifications apply for 0°C <T; < 125°C, Vy = 10V and
louT = 0.1A for the LM309H or IgyT = 0.5A for the LM309K. For the LM309H, Imax = 0.2A and
Penax = 2.0W. For the LM309K, Imax = 1.0 and Prax = 20W.

_Note 2: Without a heat sink, the thermal resistance of the TO-5 package is about 150°C/W, while that
of the TO-3 package is approximately 35°C/W. With a heat sink, the effective thermal resistance can
only approach the values specified, depending on the efficiency of the sink.

typical applications(con‘t)

% Fixed 5V Regulator Adij

Current Regulator
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LM301A operational amplifier
general description

The LM301A is a general-purpose operational
amplifier which features improved performance
over the 709C and other popular amplifiers.
Advanced processing techniques make possible an
order of magnitude reduction in input currents,
and a redesign of the. biasing circuitry reduces the
temperature drift of input current. £

This amplifier offers many features which make its
application nearly foolproof: overload protection
on the input and output, no latch-up when the
common mode range is exceeded, freedom from
oscillations and compensation with a single 30 pF
capacitor. It has advantages over internally com-
pensated amplifiers in that the compensation can
be tailored to the particular application. For

Operational Amplifiers

example, as a summing amplifier, slew rates of
10 V/us and bandwidths of 10 MHz can be
realized. In addition, the circuit can be used as a
comparator with differential inputs up to *30V;
and the output can be clamped at any desired level
1o make it compatible with logic circuits.

The LM301A provides better accuracy and lower
noise than its predecessors in high impedance
circuitry. The low input currents also make it
particularly well suited for long interval integrators
or timers, sample and hold circuits and low fre-
quency waveform generators. Further, replacing
circuits where matched transistor pairs butfer the
inputs of conventional IC op amps, it can give
lower offset voltage and drift at reduced cost.

schematic** and connection diagrams »
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typical applications ** ;

Order Number LM301AH

See Package 11
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LM301A

absolute maximum ratings

Supply Voltage 18V

Power Dissipation (Note 1) 500 mW

Differential Input Voltage 130V

Input Voltage (Note 2) 215V »
Output Short-Circuit Duration (Note 3) Indeﬁnite

Operating Temperature Range . 0°C 10 70°C

Storage Temperature Range -65°C 10 150°C

Lead Temperature (Soldering, 10 sec) . 300°C

electrical characteristics (Noted4)

PARAMETER CONDITIONS MIN TSP MAX UNITS
Input Offset Voltage T, =25°C, Rg <50k 2.0 75 mvV
Input Offset Current Ta=25°C 3 50 nA
Input Bias Current Ta=25°C 70 250 nA
Input Resistance Ta=25°C 05 2 MQ
Supply Current = 26°C, Vg =215V 1.8 30 mA
Large Signal Voltage Ta=25°C, Vg =£15V
Gain Vout =310V, Ry > 2k 25 160 V/mV.

_ Input Offset Voltage Rg < 50kS2 = 10 mV
Average Temperature
Coefficient of Input 3
Offset Voltage 6.0 30 uv/c
Input Offset Current . 70 nA .
Average Temperature
Coetficient of Input 25°C< T, < 70°C 0.01 0.3 nA/°C
Offset Current 0°C<T,<25°C 0.02 0.6 nA/°C
Input Bias Current 300 nA
Large Signal Voltage Vg = $15V, Vour = +10V =
Gain Ry >2kQ 15 V/mV
Output Voltage Swing | Vs=%15V, R, = 10kQ +12 14 v

R =2kQ 10 +13 v
Input Voltage Range Vg = $15V %12 v
Common Mode :
Rejection Ratio Rg <50k 70 90 ds
Supply Voitage .
Rejection Ratio Rs <50k 70 96 dB
Note 1: Fov operating at elevated temperatures, the device must be derated bucd
on a 100°C maximum |unchon temperature and a therma! resistance of 150°C/W
junction to ambient or 45°C/W junction to case.
Note 2: For supply voltages less than £15V, the absolute maximum input voltage
is equal to the supply voltage.
Note 3: Continuous short ccrcun is allowed for case temperatures to 70°C and
ambient temperatures 1o 55°C.
Note 4: These specifications spply for 0°C <Ta<70°C, 5V, < Vg < £15Y and
C1 = 30 pF unless otherwise specified. s
2-90
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guaranteed performance characteristics
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LM301A

typical applications**(con‘t)
Standard Compensation and
Offset Balancing Circuit
Fast Voltage Follower

**Pin connections shown are for metal can,

‘A
L]
4»!. > RN "\:

Fast Summing Amplifier
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| LM741/LM741C operational amplifier 2
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general description : Ay)
! s £ \ The LM741 and LM741C are general purpose their application nearly foolproof: overload pro-
operational amplifiers which feature improved per- tection on the input and output, no latch-up when

formance over industry standards like the LM709.

i g They are direct, plug-in replacements for the

kY g 709C, LM201, MC1439 and 748 in most
{ applications. 1

the common mode range is exceeded, as well as
freedom from oscillations.

The LM741C is identical 1o the LM741 except
that the LM741C has its performance guaranteed
_over a 0°C to 70°C temperature range, instead of
-55°C 10 125°C.

The offset voitage and offset current are guaran-
teed over the entire common mode range. The
amplifiers also offer many features which make

schematic and connection diagrams
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LM741/741C

absolute maximum ratings

Supply Voltage LM741 222v
Lm741C 218V
Power Dissipation (Note 1) 500 mw /
Ditferential Input Voltage 230V i
Input Voitage (Note 2) 215V y
Output Short-Circuit Duration Indefinite ~ /
Operating Temperature Range LM?741 -55'C 10 125°C o
LM741C 0°Cto 70°C |
Storage Temperature Range -65°C 10 150°C }
Lead Temperature (Soidering 10 sec) 300°C ¢

electrical characteristics (Note 3)

PARAMETER PONCITINS "IN L:.::' MAX MIN u::’a’ic MAX UniTs
input Offset Voltage Ta®25°G Ry < 10KO 10| so 10| 6o mv
Input Offset Current Ta=28"C 20 |20 20 |200 nA
Input Bias Current | Tarmc < 200 |s00 200 |so0 nA
Input Resistance Ta=25'C 03| 10 03| 10 Mo
Suwoly Comem | Ta®25"C, Vg * 218V | 28 17| 28 mA
Large Signal Vottage Gain. Ta=25"C, Vs =215V

Vour =#10V, R, > 2 ki 50 | 160 s |0 Vimv
Input Offset Voltage Ry < 1002 60 15 mv
Input Offset Current 500 300 nA
Input Biss Current 15 08 bA
Large Signa! Vottage Gain Vs = 218V, Voo, ¢ < 210V
Ry 2k0 % 15 Vimy
Output Voltage Swing Vs =215V R =10ka 212 |24 212 |24 v
Ay *2kR 0 | 213 210 | 213 v
Input Voltage Range Vg =215V 212 212 v
m:: Re< 10K o | % 7 | % a8
:‘::’m:m Re<10kL v n | % . 7 | e @

Note 1: The maximum junction tempsrature of the LM741 is 150°C, while that of the LM741C is
100°C. For operating at elevated tem peratures, dévices in the TO.5 package must be derated based on
@ thermal resistance of 150°C/W, junciion to case. -

Note 2: For supply voltages less *han 115V, the absolute maximum input voltage is equal 10 the
supply voltage.

Note 3: These specifications apply for Vg = $15V and -55°C < Ta < 125°C, unless otherwise
specified. With the LM741C, however, ali specifications are limited to 0°C <TA L 70°Cand Vg=£15V.
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