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INTRODUCTION

The increase in complexity and diversity of Linear Integrated Circuits
over the last few years has necessitated a change in format in the
Fairchild Linear data books. In this data book we have included our
complete line of operational amplifiers and comparators, together with
other selected special purpose circuits of primary interest to the indus-
trial market. Other Fairchild Linear data books will cover voltage regula-
tors, consumer, and interface devices.

Fairchild continues to be a pioneer in Linear operational amplifiers. The
wA709, uA741, and nA747 are still industry standards a decade after their
introduction by Fairchild. These have been followed by many single,
dual, and quad devices intended to meet the increasing needs of our
customers.

Today Fairchild’s state-of-the-art technology is providing devices like
the uA714, precision op amp; the uAF771/2/4, the industry’s first set of
single, dual, and quad BIFET op amps; the uA759 and uA791 power op
amps; and the uA7391 and uA7392, precision DC motor speed control
circuits.

This data book presents complete technical data on Fairchild’s line of
industrial linear integrated circuits. To expedite the designer’s search
for the right devices to meet various system requirements, several
helpful aids are provided—selection guides by function, an LIC cross
reference identifying competitive devices with their Fairchild direct
replacements or nearest equivalents, and a package cross reference
for determining equivalent packaging within the industry. For the Hi
Rel customer, descriptions of Fairchild’s Hi Rel processing and Matrix
VI are given in a separate section.
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Alpha-Numeric Index of Devices



DEVICE

uAF111
uAF155
uwAF156
uwAF311
uAF355
uAF356
uAF771
uwAF772
uwAF774
wA101
wA101A
nA102
uA107
uA108
uwA108A
nA110
wA111
nAl124
nA139
wA139A
uA148
nA149
wA201
uwA201A
wA207
uwA208
uwA208A
uA224
uA239
wA239A
uwA248
wA249
uA301A
wA302
uA307
uA308
wA308A
uwA310
unA311
uA318
uA324
wA339
uwA339A
uwA348
uwA349

ALPHA-NUMERIC INDEX OF DEVICES

DESCRIPTION PAGE
FET-Input Voltage Comparator ..., 6-3
Low-Supply Current Monolithic JFET Input Operational Amplifier ...... 5-5
Wideband Monolithic JFET Input Operational Amplifier ................ 5-5
FET-Input Voltage Comparator ........c..oiiiiiiiiiiinininnennn. 6-3
Low-Supply Current Monolithic JFET Input Operational Amplifier ...... 5-5
Wideband Monolithic JFET Input Operational Amplifier ................ 5-5
Single BIFET Operational Amplifier ..., 5-11
Dual BIFET Operational Amplifier ....... ... oo, 5-11
Quad BIFET Operational Amplifier......... ... ... i, 5-11
General-Purpose Operational Amplifier.............. ..., 5-16
General-Purpose Operational Amplifier..............c i, 5-19
Voltage Follower . ... s 5-26
General-Purpose Operational Amplifier.......... ... . .. ... .. ... 5-31
Super Beta Operational Amplifier ........... . i i 5-36
Super Beta Operational Amplifier ....... ... i 5-36
Voltage Follower . ... o e e 5-26
Voltage Comparator. .. ..ottt i e e 6-8
Quad Operational Amplifier.......oooiiiiiiiiii i 5-43
Low-Power Low-Offset Quad Voltage Comparator ................... 6-13
Low-Power Low-Offset Quad Voltage Comparator ................... 6-13
Quad Operational Amplifier. ...ttt 5-48
Quad Operational Amplifier.... ...t 5-48
General-Purpose Operational Amplifier.......... ... ... ... 5-16
General-Purpose Operational Amplifier...............coiiiiiiiiinn. 5-19
General-Purpose Operational Amplifier.............ocooo it 5-31
Super Beta Operational Amplifier ........ .. i, 5-36
Super Beta Operational Amplifier ... ittt 5-36
Quad Operational Amplifier........ooiiiiii it it 5-43
Low-Power Low-Offset Quad Voltage Comparator ................... 6-13
Low-Power Low-Offset Quad Voltage Comparator ................... 6-13
Quad Operational Amplifier........cooiiiiiiiiiiiiiiiiii i 5-48
Quad Operational Amplifier. ... .ot i 5-48
General-Purpose Operational Amplifier............coiiiiiiii ... 5-19
Voltage Follower ..o et e 5-26
General-Purpose Operational Amplifier........ ... ... . o it 5-31
Super Beta Operational Amplifier ........ ... i, 5-36
Super Beta Operational Amplifier ....... ... ... i i 5-36
Voltage FolloWer ..o e e e e i e 5-26
Voltage Comparator. . ...ttt e e e 6-8
High-Speed Operational Amplifier ...ttt 5-55
Quad Operational Amplifier....... ..ot 5-43
Low-Power, Low-Offset Quad Voltage Comparator................... 6-13
Low-Power, Low-Offset Quad Voltage Comparator................... 6-13
Quad Operational Amplifier....... .o i 5-48
Quad Operational Amplifier....... ..ot 5-48
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DEVICE

nA555
nA556
uA702
wA703
uA706
wA709
nA710
wAT711
uA714
wA715
uA725
uA726
nAT727
uA730
uA733
nA734
wA739
uwA740
wA741
wA742
uA747
nAT48
nA749
wA757
wA759
wA760
uA776
wAT77
wA791
uwA798
uwA1458
uwA1458C
uA1558
uA2240
wA2901
wA2902
wA3301
wA3302
#A3303
wA3401
uA3403
nA3503
wA4136
wA4558
wA7391
wA7392
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DESCRIPTION PAGE
Single Timing Circuit. ... e i i 7-3
Dual Timing CirCuit .. ... i 7-8
Wideband DC Amplifier ...ttt it i ettt 5-61
RE-IF Amplifier ..o e e et 7-25
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VOLTAGE COMPARATOR SELECTION GUIDE
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uAF111 Fet-input Voltage Comparator 005 0.000025 40 200K +36 200 2 M 55, 6A
nAF311 Fet-Input Voltage Comparator 015 0 000075 10 200K +36 200 2 C 5S.6A
uAI11 Voltage Comparator Strobed Inputs, 01 004 07 200K +15 200 5 M 5S
Single Supply, Low Is
pA311 Voltage Comparator Strobed Inputs, 025 0 06 20 200K +15 200 5 C 58
Single Supply, Low Ig
nA139 Quad Comparator Single Supply, 01 0 025 50 200K +1to 18 or from 1300 1 M 6A
CMRR incl. gnd 2 to 36 and gnd
nA139A Quad Comparator Single Supply, 01 0025 20 200K +1to 18 or from 1300 1 M 6A
CMRR incl. gnd 2 to 36 and gnd
uA239 Quad Comparator Single Supply, 025 005 50 200K +1to 218 or from 1300 1 A 6A.9A
CMRR incl. gnd 2 to 36 and gnd
nA239A Quad Comparator Single Supply. 025 005 20 200K +1to 18 or from 1300 1 A 6A. 9A
CMRR incl. gnd 2 1o 36 and gnd
uA339 Quad Comparator Single Supply, 025 005 50 200K +1to +18 or from 1300 1 C 6A.9A
CMRR incl. gnd 2 to 36 and gnd
pnA339A Quad Comparator Single Supply, 025 005 20 200K +1to 218 or from 1300 1 C 6A.9A
CMRR incl. gnd 2 to 36 and gnd
wA710/C High Speed Differential 20 25 3050 20/50 175K +12, -6 40 1 M. C 5S.3F. 6A. A
Voltage Comparator
wAT11/C Dual High Speed 75 100 10 15 3550 1.5K 112, -6 40 1 M.C 3F. 5F.6A. 9A
Differential Comparator
wAT734 Precision Comparator 015 0025 005 5030 25K +510 215 200 2 M. C 5N. 6A
Low Drift -3.5 uV/°C
uA760 High Speed Differential Comparator 60 75 60 5K 4510 265 25 2 M.C 5S.6A
1A2901 Quad Comparator Singie Supply, 025 005 70 200K 41to u18 or from 1300 1 A 6A. 9A
CMRR incl. gnd 2 to 36 and gnd
uA3302 Quad Comparator Single Supply, 05 01 200 200K +1to *18 or from 1300 1 C 6A 9A

CMRR incl. gnd

2 to 36 and gnd
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TIMERS

Time Free Running Output Supply Timing
Device Function Delay Frequency Output Current Voltage Error Package(s)
Number Hours (kHz) Compatibility (mA) V (Max) %
uAS555 Single Timer 1.0 100 TTL 200 +18 1.0 58, 6T, 9T, 6A
nAS556 Dual Timer 1.0 100 TTL 200 +18 1.0 6A, 9A
wA2240 Programmable Timer-Counter 120 — TTL 5.0 +18 0.5 7B, 9B




OPERATIONAL AMPLIFIERS SELECTION GUIDE
OPERATIONAL AMPLIFIERS —COMMERCIAL (O°C TO +70°C)1
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1 uA1458C High Performance Dual Op Amp 6.0 — 200 500
2 nA301A General Purpose Op Amp 7.5 30 50 250
3 nA302 Voltage Follower 15 — — 30
4 wA307 General Purpose Op Amp 75 30 50 250
5 wA308 Super Beta Op Amp 7.5 30 1.0 7.0
6 1wA308A Super Beta Op Amp 0.5 5.0 1.0 7.0
7 wA310 Voltage Follower 7.5 — — 7.0
8 wA318 High Speed Op Amp 10 — 200 500
9 wA324 Quad Op Amp 7.0 — 50 250
10 wA3401 Quad Single Supply Amp — — — 300
11 wA3403 Quad Op Amp 8.0 — 50 -500
12 nA348 Quad Op Amp 6.0 —_ 50 200
13 wA349 Quad Op Amp 6.0 — 50 200

(Compensated for Ay = 5)

14 wAF355 FET Input Op Amp 10 — 0.05 0.2
15 wAF356 FET Input Op Amp 10 — 0.05 0.2
16 uwA4136 Quad Op Amp 6.0 — 200 500
17 uA4558 Dual Op Amp 6.0 — 200 500
18 nA702C Wide Band dc Amp 5.0 20 2000 7500
19 nAT709C High Performance Op Amp 7.5 — 500 1500
20 uA714C High Performance Op Amp 0.15 1.8 6.0 7.0
21 wAT14E High Performance Op Amp 0.075 1.3 3.8 4.0
22 uwA714L High Performance Op Amp 0.25 3.0 20 30
23 | nA715C High Speed Op Amp 7.5 — 250 1500

1. Military, automotive and industrial range devices are available.




Supply Voltage

8 E 5O £ S Min Max $_ | Se
=< =8¢ | 8% £ 3| 538 | = 55 T8
5> o8 S -] 92 | s-S| _ ~ oz g5
EY 522 =N 218 | 55 | =& g oy e ge
Eg | =235 | =2 2z | BE | 3z2| £ g &€ E £
S | O¢ S s 2| 8 2%s| 3 > 2 LS
+11_ | +30 20K 10 5.5 0.8 +5 +18 29 0
+12_ | +30 25K 10 5.0 0.5 +3 +18 3.0 1
*10 — 0.9985 10 1.0 10 +12 +18 5.5 0
+12 130 25K 1.0 5.0 0.5 13 +18 3.0 0
+13.5 +1 25K 10 13 0.3 +5 +18 0.8 1
+13.5 +1 80K 10 13 0.3 +2 +20 0.8 1
+10 — 0.999 20 10 30 +5 18 5.5 0
115 | +15 25K 15 6.0 50 +5 18 10 0
[+13.5, -Vs +32 25K 1.0 13 0.5 +3 +32 2.0 0
| — — 1K 5.0 10 0.6 +5 +9 10 0
13, Vs | %30 20K 10 5.0 0.6 5 +18 7.0 0
+12 | +36 25K 1.0 5.0 0.5 +5 +18 45 0
+12 +36 25K 4.0 5.0 2.0 +5 +18 4.5 0
+10 | +30 50K 25 — 5.0 +5 +18 4.0 0
10 | +30 50K 5.0 — 12 +5 +18 10 0
+12 +30 20K 3.0 5.0 1.0 t5 +18 10 0
+12 +30 20K 3.0 5.0 1.0 15 *18 5.0 0
4,105 +5 2K 20 35 35 | 16,3 | +14, 7 6.7 2
+8 +5 15K 10 5.0 0.3 +9 +18 29 0
*13 130 120K 0.6 5.5 0.17 +3 122 5.0 0
13 | +30 200K 0.6 10.5 0.17 +3 +22 4.0 0
*1 +30 100K 0.6 5.5 0.17 +3 +18 6.0 0
+10_ | +15 10K 65 5.0 100 6 18 10 3
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OPERATIONAL AMPLIFIERS SELECTION GUIDE
OPERATIONAL AMPLIFIERS —COMMERCIAL (0°C TO +70° C)1
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24 wA725C Instrumentation Op Amp 2.5 —_ 35 125
25 nA725E Instrumentation Op Amp 0.5 2.0 5.0 75
26 uA727C Temperature Controlled 10 1.5 25 75
Differential Amp
27 | pA730C Differential Amp 5.0 — 3.0 16
28 nAT40E FET Input Op Amp 100 — 0.3 2.0
29 nA741C General Purpose Op Amp 6.0 — 200 500
30 wATA1E General Purpose Op Amp 3.0 15 30 80
31 nA747C Dual General Purpose Op Amp 6.0 — 200 500
32 nAT4TE Dual General Purpose Op Amp 3.0 15 30 80
33 uA748C High Performance Op Amp 6.0 — 200 500
34 nAT59 Power Op Amp 6.0 — 50 500
35 wAF771/2/4A BIFET Op Amp 2.0 — .05 .10
36 uAF771/2/4B BIFET Op Amp 5.0 — .05 10
37 uAF771/2/4 BIFET Op Amp 10.0 — .10 .20
38 | wAF771/2/4L BIFET Op Amp 15.0 — .10 .20
39 uA776C Multi-Purpose Programmable 6.0 — 25 50
Op Amp (IseT = 15 pA)
40 uA776C Multi-Purpose Programmable 6.0 — 6.0 10
Op Amp (IseT = 1.5 uA)
41 RA777C Precision Op Amp 5.0 — 20 100
42 uA791C Power Op Amp 6.0 — 200 500
43 nAT798C Dual Op Amp 6.0 — 50 250

1. Military, automotive and industrial range devices are available.
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Supply Voltage
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+13.5 +22 250K 1.0 5.0 .01 *3 +22 3.0 4
+13.5 +22 1000K 1.0 5.0 .01 13 122 3.0 4
+12 +15 0.06K 1.0 0.001 — 19 +18 5.7 2
*3.5 +5 0.1K 1.5 — — +6 +14 13 0
*10 130 25K 1.0 5.0 6.0 *5 +22 8.0 0
+12 +30 20K 1.0 5.0 0.5 *5 +18 2.8 0
+12 +30 50K 1.5 5.0 0.7 15 +22 3.75 0
+12 +30 25K 1.0 5.0 0.5 *5 +18 56 0
*15 30 50K 1.5 5.0 0.7 +5 +18 4.25 0
+12 +30 20K 1.0 5.0 0.5 *5 *18 2.8 1
+13, -Vs 130 25K 1.0 200 0.5 +5 +18 — 0
11 +30 50K 3.0 5.0 13.0 — +18 — 0
11 +30 50K 3.0 5.0 13.0 — +18 — 0
+11 +30 50K 3.0 5.0 13.0 — +18 — 0
+11 130 50K 3.0 5.0 13.0 — +18 — 0
*10 +30 50K 1.0 2.0 0.8 £1.2 t18 0.19 1
*10 +30 50K 0.2 0.16 0.1 *1.2 +18 0.03 1
+12 +30 25K 1.0 5.0 0.5 +5 +22 2.8 1
*12 130 20K 1.0 1000 0.5 +5 +18 25 4
+13, -Vs 130 20K 1.0 6.0 0.6 +5 +36 4.0 0
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LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
1458CE wA1458CHC 741CJ wA741PC
1458CP uA1458CTC 741CP nA741TC
1458E uA1458HC 747BE wAT47THM
1458P wA1458TC 747BL wA747DM
1558E uwA1558HM 747CE wA747HC
3207A 9645 747CJ uA747PC
3245 9645/3245 747CL nA747DC
527 wA760HM 748BE wA748HM
532 wA798TC 748BH wAT748FM
536 wA740AHM 748BL wA748DM
556CJ wAS556PC 748CE uA748HC
709AE wA709AHM 748CL uA748DC
709AH wA709AFM 748CP wA748TC
709AL uwA709ADM 755107 75107APC
709BE wA709HM 755108 75108APC
709BH wA709FM 755207 75207PC
709BL wA709DM 755208 75208PC
709CE uA709HC 75322 9643DC
709CJ wA709PC 75361 9644DC
709CL wA709DC 75361A 9643DC
710BE uwA710HM 75363 9643DC
710BH wA710FM 75450N 75450APC
710BL wA710DM 78MO05BE wA78MO5HM
710CE wA710HC 78M05CE wA78MO5HC
710CL uwA710DC 78M0O6BE #wA78MO6HM
711BE HA71T1THM 78M06CE #A78MOBHC
711BH nA711FM 78MO08BE nA78MO8HM
711BL wA711DM 78M08CE wA78M0O8HC
711CE uwA711HC 78M12BE #A78M12HM
711CJ wA711PC 78M12CE wA78M12HC
711CL wA711DC 78M15BE wA78M15HM
723BE nA723HM 78M15CE nA78M15HC
723BL wA723DM 78M20BE #wA78M20HM
723CE wA723HC 78M20CE uwA78M20HC
723CJ uA723PC 78M24BE #wA78M24HM
723CL uA723DC 78M24CE uwA78M24HC
733DC uwA733DC 8216 wA8T26A
733DM #A733DM 8T26A uA8T26APC
733FM uA733FM 8T26A wA8T26ADC
8728 wAB8T28
733HC uA733HC AN217 uA721PC
733HM wA733HM AM26LS29 9634
741BE wA741HM AM26L.S30 9636A
741BH wA741FM AM26S10 9640
741BL uA741DM AM26S11 9641
741CE wA741HC AN559 1A0802
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LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
CA1190 TDA1190Z CA3B064E wA3064PC
CA1310 wA1310 CA3064T wA3064HC
CA3004T wA703HC CA3065E wA3065PC
CA3005T wA703HC CA3070E uA780PC
CA3006T wA703HC CA3071E wA781PC
CA3008 uAT41FEM CA3072E uwA746PC
CA3008A uA741FM CA3075E nA3075PC
CA3010 wA741HM CA3078AS wA776DM
CA3010A uA741HM - CA3078AT wAT7T6HM
CA3011T wA753TC CA3078S wAT76TC
CA3012T wA753TC CA3078T wA776HC
CA3013T uA753TC CA3079 uA742DC
CA3014T wA753TC CA3085 wA723HC
CA3015 wA741HM CA3085A uwA723HC
CA3015A uAT41HM CAB085AF uA723DC
CA3016 wA741FM CA3085AS uA723DC
CA3016 wA741FM CA3085B uA723HM
CA3018 wA3018HM CA3085BF uA723DM
CA3018A wA3018HM CA3085BS wA723DC
CA3019 #A3019HM CAB085F uA723DC
CA3021T wA757DC
CA3022T uwA757DC CA30858 uA723DC
CA3023T uwA757DC CA3086 wA3086DC
CA3026 wA3026HM CA3088E wA720PC
CAB028AT wA703HC CA3089E wA3089PC
CA3090E wA758PC
CA3028T uA703HC
CA3029 wA741TC CA3123E wA720PC
CA3029A LHATAITC CA3126Q wA787PC
CA3030 wA741TC CA3134 TDA1190
CAB030A uwA741TC CA3458S 1458TC
CA3458T 1458HC
CA3036 wA3036HM
CA3037 wA741DM CA3558S uA1558HM
CA3037A #A741DM CA3558T 1558HM
CA3038 wA741DM CA3741CS wA741TC
CAB038A wA741DM CA3741CT wA741HC
CA3741S wA741HM
CA3039 #A3039HM
CAB041E wA3065PC CA3741T wA741HM
CA3024E wA3065PC CA3747CE wAT47PC
CA3043 uA3065PC CA3747CF wA747DC
CA3044T wA3064 CA3747CT wA747HC
CA3045 #A3045DM CA3747E wA747DM
CA3046 wA3046DC- CA3747F wA747DM
CA3045 #A3054DC CA3747T HAT4THM
CAB058E uA742DC CA3748CS uA748TC
CA3059 uwA742DC CA3748CT wA748HC
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LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional

Number Replacement Equivalent Number Replacement Equivalent
CA3748S wA748HM LF356H uAF356HC
CA3748T uA748HC LH0002 SH0002
CAT758E uA758PC LH0021CK uA791KC
DAC-08 wA0801 LH0021K HA791KM
DAC-08A uA0801A LH0021K/883 uwA791KMQB
DAC-08C nA0801C LH0041 uA759HM
DAC-08E wAOBO1E LH0061C wA791KC
DS0026 9646/0026 LH0061CK wA791KM
DS3486 9637A LHO061K uwA791KM
DS3487 9634 LH101H wA741HM
DS3645 9645/3245 LH201H uA741HM
DS3691 9636A LH2101AD uA747ADM
DS3692 9634 LH740AH uA740AHM
DS8834 nABT26A LM101AD uwA101ADM
DS8835 wABT26A LM101AF wA101AFM
DS78LS120 9637A LM101AH uwA101AHM
DS8T26A uABT26A LM101D wA101DM
HA1156 #wA1310 LM101H wA101HM
HA11226 wA7300 LM101J uwA101DM
LA1201 wA721PC LM1011 uA7300
LAS1405 wA78HO5KC LM102H nA102HM

LAS1412 uwA78H12KC LM104H uA104HM

LAS1415 wA78H15KC LM105H wA105HM
LF111H uwAF111HM LM106F HA7T10FM
LF155AH wAF155AHM LM106H uA710HM
LF155H uAF155HM LM107H wA107HM

LF156AH wAF156AHM LM108AD wA108ADM

LF156H wAF156HM LM108AF wA108AFM

LF157AH wAF157AHM LM108AH wA108AHM

LF157H wAF157HM LM108D uA108DM

LF211H rAF211HM LM108F wA108FM

LF311H uwAF311HC LM108H wA108HM

LF347 uAF774 LM109K wA109KM

LF347A nAF774A LM110H #A110HM

LF347B uAF774B LM111H uAT11HM
LF351 wAF771 LM114A nA726
LF351A wAF771A LM117 wA78GKM
LF351B wAF771B LM120H-05 #wA79MO5HM
LF13741 uAF771L LM120H-12 #mA79M12HM
LF353 wAF772 LM120H-15 #wA79M15HM |
LF353A wAFT772A LM120K-05 #A7905KM
LF353B uAF772B LM120K-12 #A7912KM
LF355H uAF355HC LM121H wA727HM
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Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
LM124D uA124DM wA3503DM LM220H-12 wATIM12HM
LM1303N wA749PC LM220H-15 uA7IM15HM
LM1304N uA732PC LM220K-05 uA7905KM
LM1307N uA767PC LM220K-12 uA7912KM
LM1310 wA1310 LM220K-15 uA7915KM
LM139 uA139DM LM222N wA555TC
LM139A ©A139ADM LM224D uA224DM
LM148 wA148DM LM248 uA248DC
LM149 wA149DM LM249 1#A249DC
LM1414J wA711DC
LM2901N wA2901PC wAT75PC
LM1458H uA1458HC LM2902N wA2902PC
LM1458N uA1458TC LM2904N uA798TC
LM1488J 1uA1488 9616DC LM2905N uA555TC
LM1489AJ uA1489A 9617DC LM2907N uA4151TC
LM1489J uA1489 9617DC
LM2917N wA7151PC
LM1496H wA796HC LM301AD wA301ADC
LM1496N uA796PC LM301AH wA301AHC
LM1514J wA711DM LM301AN wA301ATC
LM1558H wA1558HM LM3018AH wA3018HM
LM160H uA760HM
LM1800N wA758PC LM3018H uA3018HM
LM3019H wA3019HM
LM1820N nA720PC LM302H wA302HC
LM1829N uA787PC LM3026H uA3026HM
LM1841N uA2136PC LM3039H wA3039HM
LM1850N uA7390PC
LM198 uAF198 LM304H uA304HC
LM3045D uA3045DM
LM210AF uA201AFM LM3046N uA3046DC
LM201AD rA201ADM LM305AH uA305AHC
LM201AH nA201AHM LM305H wA305HC
LM201D wA201DM
LM201H wA201HM LM3053N uA753TC
LM202H wA202HM LM3054N uwA3054DC
LM306H wA710HC
LM204H wA204HM LM3064H uA3064HC
LM205H wA205HM LM3065N uA3065PC
LM206F wA710FM
LM206H uA710HC LM307H wA307HC
LM207H wA207HM LM307N wA307TC
LM3070N uA780PC
LM208AD uA208ADM LM3075N uA3075PC
LM208AF uA208AFM LM308AD wA308ADC
LM208AH uA208AHM
LM208D uA208DM LM308AH uA308AHC
LM208F uA208FM LM308D wA308DC
LM308H uA308HC
LM208H wA208HM LM308N wA308TC
LM209K wA209KM LLM3086N wA3086DC
LM220H-05 #A79IMOSHM LM309K uA309KC



LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
LM311H uA311HC ‘ LM432P-8.0 uA78C08U1C
LM311N wA311TC LM348 uA348DC
LM320H-05 uA79MO5HC LM349 wA349DC
LM320H-12 wATIM12HC LM350N 75453BPC
LM351N 75453BPC
LM320H-15 wA7TIM15HC LM358H wA798HM
LM320K-05 wA7905KC
LM320K-12 wA7912KC LM360H wA760HC
LM320K-15 uA7915KC LM376N uA376TC
LM320MP-12 wA7TIM12AUC LM380N TBA820L
LM381AN uA739DC
LM320MP-15 uA79M15AUC LM381N uA739PC
LM320MP-5.0 wATIMO5AUC
LM320MP-6.0 wA79MOBAUC LM382N wA739PC
LM320MP-8.0 wA79MOBAUC LM383 TDA2002
LM320T-12 wA7912UC LM386 wA7307
LM387N wA739PC
LM320T-15 uA7915UC LM388N TBA820L
LM320T-18 wA7918UC
LM320T-24 uA7924UC LM390 uAF398
LM320T-5 wA7905UC LM3905N uA555TC
LM320T-6 wA7906UC LM4250H uA776HM
LM4250CH wAT76HC
LM320T-8 wA7908UC LM4250CN uA776DC
LM323K SH323KC
LM323K wA78HO5KC LM4250H wATTEHM
LM324D uA324DC wA3403DC LM5108AJ 75108ADC
LM324N uA324PC wA3403PC LM55107AJ 55107ADM
LM55108AJ 55108ADM
LM339A wA339ADC LM55109J 55109DM
LM340K-05 uA7805KC
LM340K-06 wA7806KC LM55110J 55110A
LM340K-08 uA7808KC LM5524J 55524
LM340K-12 uA7812KC LM5528J 5528DM
LM5534J 555234DM
LM340K-15 wA7815KC LM555CN uAS55TC
LM340K-18 uA7818KC
LM340K-24 uA7824KC LM556CN uAS56PC
LM340T-05 wA7805UC LM703LH wA703HC
LM340T-06 wA7806UC LM709AH pA709AHM
LM709CH uA709HC
LM340T-08 wA7808UC LM709CN wAT09PC
LM340T-12 uA7812UC LM709H wA709HM
LM340T-15 wA7815UC
LM340T-18 uA7818UC LM710CH uA710HC
LM340T-24 wA7824UC LM710CN wAT10PC
LM710H wA710HM
LM342P-12 wA78C12U1C LM711CH pATTIHC
LM342P-15 wA78C15U1C LM711CN wA711PC
LM342P-18 wA78C18U1C
LM342P-24 uA78C24U1C LM711H wA711HM
LM342P-5.0 LM723CD wA723DC
LM342P-6.0 LM723CH uA723HC




LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild

Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
LM723CN uA723PC LM75325J 75325DC
LM723D wA723DM LM75325N 75325PC
LM723H wA723HM ) LM7534J 758234DC
LM725AH wA725AHM LM7534N 755234PC
LM725CH uA725HC LM7535J 7535DC
LM725H wAT725HM LM7535N 7535PC
LM733CD wA733DC . LM75450J 75450BDC
LM733CH uA733CH LM75450N 75450BPC
LM733CN uA733PC LM75451N 75451BTC
LM733D wA733DM LM75452N 75452BTC
LM733H #A733HM LM75453N 75453BTC
LM741CD uA741DC LM75454N 75454BTC
LM741CH wA741HC M51728 uA7392
LM741CN-08 uA741TC MC1303P uA749PC
LM741CN-14 uA741PC MC1304P uA732PC
LM741F uAT41FM MC1305P wA732PC
LM741H wA741HM MC1306 uA7307
LM746N uA746PC MC1307P uA7T67PC
LM747CD wA747DC MC1310P uA1310PC
LM747CH uA747HC MC1311P uA758PC
LM747CN wA747PC MC1312P uA1312PC
LM747D uA747DM MC1324P wA746PC
LM747H wAT47THM MC1326P wA746PC
LM748CH uAT48HC MC1327 TDA2522
LM748CN uAT748TC MC1328P wA746PC
LM748H uA748HM MC1339P wA749PC
LM75107AJ 75107ADC MC1350P wA757DC
LM75107AN 75107APC MC1351P wA3065PC
LM75108AN 75108APC MC1352P uA757DC
LM75109J 75109DC MC1353P uA757DC
LM75109N 75109PC MC1355P wA3065PC
LM75110J 75110A MC1357P wA2136PC
LM75110N 75110A MC1358P uA3065PC
LM75150J 75150DC MC1364P 1A3064PC
LM75150N 75150PC 9616DC MC1370P wAT80PC
LM75154J 75154DC 9617DC MC1371P uA781PC
LM75154N 75154PC MC1375P wA3075PC
LM75207J 75207DC MC1391 uA1391TC
LM75207N 75207PC MC1394P nA1394TC
LM75208J 75208DC ‘ MC1398P uA787PC
LM75208N 75208PC MC1408L6 wA0802C
LM7524J 75524 MC1408L7 ©A0802B
LM7524N 75824 MC1408L8 1A0802A
LM7528J 7528DC MC1410G wA733HC
LM7528N 7528PC MC1411 9665
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Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent

MC1412 9666 MC1596G wA796HM

MC1413 9667 MC1709CG uwAT09HC

MC1414L wA711DC MC1709CL uwA709DC

MC1414P wA711PC MC1709CP1 wA709TC

MC1416 9668 MC1709CP2 wA709PC

MC1420G uA733HC MC1709F uwA709FM

MC1435G wA749DHC MC1709G wA709HM

MC1435L wA749DC MC1709L wA709DM

MC1437L wA749DC MC1710CG wA710HC

MC1437P uA749PC MC1710CL wA710DC

MC1438R uwA791KC MC1710CP wA710PC

MC14443 nA9708 MC1710F uA710FM

MC14447 wA9708 MC1710G #A710HM

MC1456CG uA776HC MC1710L wA710DM

MC1456CL wA776DC MC1711CG uA711HC

MC1456G wA776HC MC1711CL uwA711DC

MC1456L uA776DC MC1711CP nA711PC

MC1458CG #A1458CHC MC1711F #A7T11FM

MC1458CP1 wA1458CTC MC1711G uwA711HM

MC1458G nA1458HC MC1711L uwA711DM

MC1458P1 uA1458TC MC1712CG wA702HC

MC1496G wA796HC MC1712CL uA702DC

MC1496P nA796PC MC1712F wA702FM

MC1508L8 wA0802 MC1712L wA702DM

MC1510F wA733FM MC1723CG wA723HC

MC1510G wA733HM MC1723CL wA723DC

MC1514F wA711FM MC1723G wA723HM

MC1514L wA711DM MC1723L wA723DM

MC1520G wA733HM MC1741CG wA741HC

MC1535G * uAT49HM MC1741CG wA747HC

MC1535L wA749DM MC1741CL uA741DC

MC1537L wA749DM MC1741CPA1 uA741TC

MC1550G wA757DC MC1741CP2 wA741PC

MC1556G wA776HM MC1741F wAT41FM

MC1556L uA776DM MC1741G wA741HM

MC1558G uA1558HM MC1741L nA741DM

MC1560G wA78MO0OHM MC1747CL uwA747DC

MC1560R wA7800KM MC1747G uAT47THM

MC1561G uA78MGHM MC1747L uwA747DM |

MC1561R wA78MGHM MC1748CG wA748HC i

MC1563G uA7IMGHM MC1748CP1 uA748TC i

MC1563R uwA7IMGHM MC1748G uA748HM (‘

MC1569G uA78MGHM MC1776CG wA776HC !

MC1569R wA78GKM MC1776G uA776HM |

MC1590 . wA757DC MC3245 9645/3345 ‘
|
1
\



LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild

Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
MC3301P #A3301PC MC75491P 75491PC
MC3302P wA3302PC MC75492P 75492PC
MC3360 uA7307 MC7705CP wA78M05UC
MC3401P wA3401PC MC7706CP wA78M0OBUC
MC3403L wA3403DC MC7708CP #wA78M08UC
MC3403P wA3403PC MC7712CP wA78M12UC
MC3425 uA7390TC MC7715CP wA78M15UC
MC3430 75107APC MC7718CP wA7818UC
MC3433 75108APC MC7720CP wA78M20UC
MC3440 9642DC MC7724CP uA78M24UC
MC3441 9642DC MC7805CK wA7805KC
MC3443 9642DC MC7805CP wA7805UC
MC3448A wA3448A MC7806CK wA7806KC
MC3456 uwA556PC MC7806CP wA7806UC
MC3476 wA776PC MC7808CK uwA7808KC
MC3486 9637A MC7808CP wA7808UC
MC3487 9634 MC7812CK wA7812KC
MC3503L wA3503DM MC7812CP wA7812UC
MC75107L 75107ADC MC7815CK wA7815KC
MC75107P 75107APC MC7815CP wA7812UC
MC75108L 75108ADC MC7818CK uA7812KC
MC75108P 75108APC MC7818CP wA7812UC
MC75109L 75109DC MC7824CK wA7824KC
MC75109P 75109PC MC7824CP wA7824UC
MC75110L 75110ADC MC7905CK uA7905KC
MC75110PC 75110APC MC7905CP wA7905UC
MC75207L 75207DC MC7906CK wA7906KC
MC75207P 75207PC MC7906CP uA7906UC
MC75208L 75208DC MC7908CK wA7908KC
MC75208P 75208PC MC7908CP wA7908UC
MC7524L 75524 MC7912CK’ wA7912KC
MC7524P 75824 MC7912CP #A7912UC
MC7528L 7528DC MC7915CK wA7915KC
MC7528P 7528PC MC7915CP wA7915UC
MC75325L 75325DC MC7918CK uA7918KC
MC75325P 75325PC MC7918CP nA7918UC
MC7534L 755234DC MC7924CK wA7924KC
MC7534P 755234DC MC7924CP uA7924UC
MC75365 9645PC MC8T13L wA8T13DM
MC75450L 75450BDC MC8T13P wA8T13PC
MC75450P 75450BPC MC8T14L wA8T14DM
MC75451P 75451BTC MC8T23P wA8T23PC
MC75452P 75452BTC MC8T24P wA8T24PC
MC75453P 75453BTC MC8T26A wAB8T26A
MC75454P 75454BTC MFC4060A wA78MGT2C
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Fairchild Fairchild Fairchild Fairchild

Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
MFC4062A uwA78MGT2C NE522A 75108APC
MFC4063A uA78MGT2C NE522F 75108ADC
MFC4064A uA78MGT2C NE526A wA760DC
MFC6030A uA78MGT2C NE526K uA760HC
MFC6032A uA78MGT2C NE527K uA760HC
MFC6033A uA78MGT2C NE529K wA760HC
MFC6034A uwA78MGT2C NE536T wA740HC uA740HC
MFC8000 uA739PC NE545 #A7300
MFC8001 uA739PC NES550A uA723PC
MFC8002 wA739PC NES50L wA723HC
MFC8030 uA703HC NE555V wA555TC
MFC8070 nA742DC NE556A nA556PC
MLM101AG wA101AHM NES556F wA556DC
MLM104G wA104HM NE592A wA733PC
MLM105G #wA105HM NE645 wA7300
MLM107G uA107HM N10145 10145A
MLM109G nA78MOSHM N10149 10146
MLM109K #A109KM N5071A nA781PC
MLM110G wA110HM N5072A nA746PC
MLM201AG wA201AHM N5558T wA1458HC
MLM204G #wA204HM N5558V uA1458TC
MLM205G wA205HM N5570B uA780PC
MLM207G #wA207HM N8T13B uwA8T13PC
MLM209G #A78MO5SHM N8T13F nA8T13DC
MLM209K wA209KM uA7805KM N8T14B uwA8T14PC
MLM210G wA210HM N8T14F nA8T14DC
MLM301AG wA301AHC N8T15F 9616DC
MLM301AP1 wA301ATC N8T16F 9627DC
MLM304G wA304HC N8T23B uA8T23PC
MLM305G wA305HC N8T23F wA8T23DC
MLM307G nA307HC N8T24B uwA8T24PC
MLM309G #A78MO5HC N8T24F wA8T24DC
MLM309K #A309KC N8T26A uA8T26A
MLM310G uwA310HC OP-02 wA741AHM
MLM311G wA311HC OP-04 wA7T41AHM
MLM311P1 nA311TC OP-05 nA714HC
ML1408-6L 1A0802CDC OP-07 uA714HC
ML1408-7L 1wA0802BDC PA239A uA739PC
ML1408-8L 1wA0802ADC RC1488D uA1488 9616DC
ML1508-8L 1wA0802DM RC1489AD uwA1489A 9617DC
MMHO0026 9646/0026 RC1489D wA1489 9617DC
NE515A wA733PC RC4136D wA4136DC/DM
NE515K uA733HC RC4136DB wA4136PC
NE521A 75107APC RC4136DP wA4136PC
NE521F 75107ADC RC4151 uA4151 uA7151



LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild

Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
RC4152 wA7151 SE515K wA733HM
RC4558DN wA4558TC SE526A #wA760DM
RC4558T wA4558HC SE526K wA760HM
RC55109D 55109DM SE527K wA760HM
RC555DN uwAS55TC SE529A wA733DM
RC556D wA556DC SE529K wA760HM
RC556DP wA556PC : SE536T wA740HM
RC733TF wA733HC SE550L uA723HM
RC75107AD 75107ADC SE592K wA733HM
RC75107AP 75107APC SH76008 TDAA2002
RC75108AD 75108ADC SH76018 TDA2002
RC75108ADP 75108APC SN2660JA uwA776DM
RC75109D 75109DC SN52L022L wA798HM
RC75109DP 75109PC SN52L044JA wA3503DM
RC75110D 75110ADC SN52309LA wA78MO5HM
RC75150D 75150DC SN52506J wA711DM
RC75154M 75154DC ) SN52510L wA710HM
RC7524M 75S24DC SN52514J wA711DM
RC7524MP 75524PC SN52520J wA710DM
RC7528M 7528DC SN52558L wA1558HM
RC7528MP 7528PC SN52660L HAT76HM
RC75325M 75325DC SN52702J wA702DM
RC75325MP 75325PC SN52702L wA702HM
RC8T13M wA8T13DC SN52709J wA709DM
RC8T13MP wA8T13PC SN52709L #A709HM
RC8T14M wA8T14DC SN52710J #wA710DM
RC8T14MP wA8T14PC SN52710L ‘WA710HM
RC8T23M uwA8T23DC SN52711J wA711DM
RC8T23MP uwA8T23PC SN52711L wA711HM
RC8T24M wA8T24DC SN52723J wA723DM
RC8T24MP uwA8T24PC SN52723L wA723HM
RC9621D 9621DC SN52741J wA741DM
RC9622D 9622DC SN52741L wA741HM
RM4136D wA4136DM SN52747J wA747DM
RM55107AD 55107ADM SN52747L wA747HM
RM55108AD 55108ADM SN52748J wA748DM
RM55110D 55110DM SN52748L wA748HM
RM5524M 5524DM SN52771J wA776DM
RM5525M 5525DM SN52771L uA776HM
RM55325M 55325DM SN52777J wA777DM
RM555T wA555HM SN52777L BATTTHM
RM556D wA556DM SN52810J wA710DM
RM733TF wA733HM SN52810L wA710HM
RM8T13M wA8T13DM SN52811J wA711DM
RM8T14M wA8T14DM SN52811L wA711HM
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Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional

Number Replacement Equivalent Number Replacement Equivalent
SN52820J uA711DM SN55464L 55464HM
SN529K wA733HC SN71710J wA710DC
SN5510FA wA833FM SN72L022L wA798HC
SN5510L #A733HM SN72L022P uA798TC
SN55107AL 55107ADM SN72L044JA 1A3403DC
SN55107BJ 55107BDM SN72L044N #A3403PC
SN55108AJ 55108 ADM SN72301AN #A301ADC
SN551088J 55108BDM SN72301L wA301AHC
SN55109J 55109DM SN72301P wA301ATC
SN5511FA uA733FM SN72304L wA104HM
SN5511L wA733HM SN72305AL uwA305AHC
SN55110J 55110ADM SN72305L #A305HC
SN55112J 55112DM SN72307L nA307HC
SN55114J 9614DM SN72307P nA307TC
SN55114SB 9614FM SN72308AL uA308AHC
SN55115J 9615DM SN72308AN wA308ADC
SN55115SB 9615FM SN72308L #A308HC
SN5512L uA733HM SN72308N uA308DC
SN55121J 55121DM SN72309LA #wA78MO5HC
SN55122J 55122DM SN72310L #A310HC
SN55123J 55123DM SN72311L uA311HC
SN55124J 55124DM SN72311P uA311TC
SN5514L wA733HM SN72376P wA376TC
SN55207J 55207DM SN72440J wA742DC
SN55208J 55208DM SN72440N wA742DC
SN55234J 555234DM SN72506J wA711DC
SN5524J 55S24DM SN72506N wA711PC
SN55325J 55325DM SN72510J wA710DC
SN55325SB 55325FM SN72510L wA710HC
SN55326SB 55326FM SN72510N wA710PC
SN55327SB 55327FM SN72514J wA711DC
SN55450BJ 55450BDM SN72514N wA711PC
SN55450J 55450DM SN72555P wA555TC
SN55451BL 55451BHM SN72556N uA556PC
SN55451L 55451HM SN72558L uA1458HC
SN55452BL 55452BHM SN72558P uwA1458TC
SN554521L 55452HM SN72660JA uA776DC
SN55453BL 55453BHM SN72660L wA776HC
SN55453L 55453HM SN72660N wA776DC
SN55454BL 55454BHM SN72660P uA776TC
SN55454L 55454HM SN72702J uA702DC
SN55460J 55460DM SN72702L nA702HC
SN55461L 55461HM SN72709J uA709DC
SN55462L 55462HM SN72709L wA709HC
SN55463L 55463HM SN72709P uA709TC
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Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
SN72710L wA710HC SN75107BN 75107BPC
SN72710N uA710PC SN75108AJ 75108ADC
SN72711J uA711DC SN75108AN 75108APC
SN72711L uA711HC SN75108BJ 75108BDC
SN72711N uA711PC SN75108BN 75108BPC
SN72720J wA710DC SN75109J 75109DC
SN72720N uA710PC SN75109N 75109PC
SN72723J wA723DC SN7511L uA733HC
SN72723L wA723HC SN7511N wA733PC
SN72723N uA723PC SN75110AJ 75110ADC
SN72733J wA733DC SN75110AJ 75110APC
SN72733L uA733HC SN75110J 75110ADC
SN72733N uA733PC SN75110N 75110APC
SN72741J uwA741DC SN75112J 75112DC
SN72741L uwA741HC SN75112N 75112PC
SN72741N wA741PC SN75114J 9614DC
SN72741P wA741TC SN75114N 9614PC
SN72747J uwA747DC SN75115J 9615DC
SN72747L wA747HC SN75115N 9615PC
SN72748J uA748DC SN7512L #A733HC
SN72748L uA748HC SN7512N wA733PC
SN72748N uA748DC SN75121J 75121DC
SN72748P wA748TC SN75121N 75121PC
SN72771J uA776DC SN75122J 75122DC
SN72771L wA776HC SN75122N 75122PC
SN72771N uA776DC SN75123J 75123DC
SN72771P HATTETC SN75123N 75123PC
SN72777J wA777DC SN75124J 75124DC
SN72777L uA77T7THC SN75124N 75124PC
SH72777N wA777DC SN75124L uA733HC
SN72777P uA777TC SN7514P uA733PC
SN72810J uwA710DC SN75150J 75150DC 9616DC
SN72810L uA710HC SN75150P 75150PC 9616DC
SN72810N uA710PC SN75152J 9627DC
SN72811J uwA711DC SN75154J 75154DC 9617DC
SN72811L uA711HC SN75182N 9615DC
SN72811N nA711PC SN75183N 9614DC
SN72820J uA711DC SN75188J 1488DC
SN72820N uA711PC SN75189AJ 1489ADC
SN7496 7496 SN75189J 1489DC
SN7497 7497 SN7520 75520
SN7510L uA733HC SN75207J 75207DC
SN75107AJ 75107ADC SN75207N 75207PC
SN75107AN 75107APC SN75208J 75208DC
SN75107BJ 75107BDC SN75208N 75208PC



LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild
Part Direct Functional
Number Replacement Equivalent

SN75224J 75524DC
SN75224N 75S24PC
SN75225J 75225DC
SN75225N 75225PC
SN75232J 75232DC
SN75232N 75232PC
SN75234J 758234DC
SN75234N 75S8234PC
SN75235J 75235DC
SN75235N 75235PC
SN75238J 75238DC
SN75238N 75238PC
SN7524J 75524DC
SN7524N 75824PC
SN7528J 7528DC
SN7528N 7528PC
SN75325J 75325DC
SN75325N 75325PC
SN75326J 75326DC
SN75236N 75326PC
SN75327J 75327DC
SN75327N 75327PC
SN7534J 758234DC
SN7534N 75S234PC
SN754508BJ 75450BDC
SN75450BN 75450BPC
SN75450N 75450BPC
SN75451BL 75451BHC
SN75451BP 75451BTC
SN75451P 75451BTC
SN75452BL 75452BHC
SN75452BP 75452BTC
SN75452P 75452BTC
SN75453BL 75453BHC
SN75453BP 75453BTC
SN75453P 75453BTC
SN75454BL 75454BHC
SN75454pP 75454BTC
SN75460J 75460DC
SN75460N 75460PC
SN75461L 75461HM
SN75461L 75462HM
SN75461P 75461TC
SN75463P 75463TC
SN75464L 75464HM

Fairchild Fairchild
Part Direct Functional
Number Replacement Equivalent
SN75464P 75464TC
SN75471L 75471HC
SN75471P 75471TC
SN75472L 75472HC
SN75472P 75472TC
SN75473L 75473HC
SN75473P 75473TC
SN75474L 75474HC
SN75474P 75474TC -
SN75491N 75491PC i
SN75492N 75492PC
SN76001N TBA641A12 “
SN76005ND uwA706BPC
SN76024ND nwA706BPC
SN76104N nA732PC
SN76105N uA732PC
SN76111N nA767PC
SN76115 nA1310
SN76116N uA758PC
SN76131N wA739PC
SN76149N nA749PC
SN76227 TDA2522
SN76242N uwA780PC
SN76243N wA781PC
SN76246N uA746PC
SN76298N uA787PC
SN76545 TBA920
SN76565N nA3064PC
SN76591P wA1391TC
SN76594P wA1394TC
SN76600P uA757PC
SN76635N uA720PC
SN76642N wA2136PC
SN76650N uA757PC
SN76666N nA3065PC
SN76669N uA2136PC
SN76675N uA3075PC
SN76678P nA753TC
SN76689N 1A3089PC
SSS725AJ wA725AHM
SSS725BJ uA7T25EHM
SSS725EJ wA725EHC
S8S741CJ uA741EHC
SSS741J #wA741AHM
SSS747CK uAT47EHC



LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
SSS747CP wA747EDC TDA2002A TDA2002A
SSS747K wA747AHM TDA2150 TDA2560
SSS8747P uA747ADM TDA2160 TDA2522
SSS1408A-6 1A0802C TDA2521 TDA2521
SSS1408A-7 wA0802B TDA2522 TDA2522
SSS1408A-8 #A0802A TDA2530 TDA2530
SSS1508A-8 1A0802 TDA2560 TDA2560
S5558T wA1558HM TDA2590 TDA2590
S5596K wA796H TDA2610 TDA1190
S8T13F wA8T13DM TLO71A uAF771B
S8T14F uA8T14DM TLO71B LAF771A
S8T15F 9616DM TLO71C wAFT771
S8T16F 9627DM TLO72A wAF772B
TA7157 #A1310 TLO72B uAF772A
TAAB30S TAAB30S TDA2522 TLO72C wAF772
TBA396 TDA2560 TLO74A wAF774B
TBA510 TBA510 TLO74B uwAF774A
TBA520 TBA520 TDA2522 TLO74C uAF774
TBA530 TBAS530 TDA2530 TLO75 uAF774
TBA540 TBAS540 TLO75A wAF774B
TBA560C TBA560C TDA2560 TLO75B uAF774A
TBAS570 wA721PC TLO81A wAF771B
TBAB41A12 TBAG41A12 TLO81B wAF771A
TBA641B11 TBA641B11 TLO81C wAF771L
TBAB800 TBAS800 TLO82A uwAF772B
TBA8B10AS TBA810AS TLO82B uwAFT72A
TBA810DS TBA810DS TLO82C wAFT772L
TBA810DAS TBA810DAS TLO83 wAF772L
TBA810S TBA810S TLO83A wAF772B
TBA920 TBA920 TLO84A wAF772B
TBA920S TBA920S TL084B wAF772A
TBA970 TBA970 TLO84C wAF774L
TBA990 TBA990 TDA2522 TL810 uA710HM
TCAB00 wA7392 TL811 wA711HM
TCA610 nA7392 ULNZ2001A 9665
TCA900 uA7392
TCA910 HAT392 ULN2002A 9666
TCA940 uA783P4C ﬂtsgggii gggg
TDA1170 TDA1170 i
ULN2111A uA2136PC
TDA1270 ThA1270 ULN2113A LA3065PC
TDA1037 TDA2002
TDA1190 TDA1190
TDA1190Z TDA1190Z ULN2114A wA746PC
TDA1327 TDA2522 ULN2114K wA746HC
TDA2002 TDA2002 ULN2120A uA732PC
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LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild

Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
ULN2121A wA767PC nAT41T wA741HM
ULN2122A uA732PC nAT47CA wA747PC
ULN2124A uA780PC uA747CK uA747THC
ULN2126A #A739PC uAT47K #AT4THM
ULN2127A uA781PC uA748CA nA748DC
ULN2128A wA767PC uA748CT nA748HC
ULN2129A wA3075PC uA748CV uA748TC
ULNZ2136A wA2136PC uA748T wA748HC
ULN2137A wA720PC uA78LO2ACLP. uA78L26AWC
ULN2165A wA3065PC nA78LOSACLP  uA78LOSAWC
ULN2209M wA753TC uA78LOBACLP  uA78L62AWC
ULN2210A wA758PC nA78LOBACLP  uA78LOBAWC
ULN2224A uA788PC nwA78L12ACLP  uA78L12AWC
ULN2228A uwA788PC wA78L15ACLP  uA78L15AWC
ULN2244A wA758PC wA78MO5CKC  uA78M0O5UC
ULN2298A uwA787PC uA78MO5CLA wA78M05CHC
ULX2262A wA787PC wA78MO5MLA wA78MO5SHM
ULX2264A wA3064PC nAT8BMO6CKC  uA78M06UC
ULX2267A wA3067PC wA78MOBCLA nA78M06CHC
ULX2289A wA3089PC wA78MOBMLA wA78MO6HM
YKB2219 ®A1310 nwA78MOBCKC  uA78M08UC
wA709CA wA709PC wA78MO8CLA wA78M0O8CHC
wA709CT wA709HC wA78MO8BMLA #A78MO8HM
#A709Q uwA709FM rwA78M12CKC  uA78M120UC
wA709T uA709HM uwA78M12CLA  uA78M12CHC
uA710CA #wA710HC pA78M12MLA pA78M12HM
uA710CT uA710HC pA78M15CKC  uA78M15UC
#A710Q uwA710FM uwA78M15CLA nA78M15CHC
uA710T wA710HM #A78M15MLA wA78M15HM
uA711CA uwA711PC nwA78M20CKC  uA78M20CUC
wA711CK uA711HC nA78M20CLA wA78M20CHC
wA711K #A711HM MAT8M20MLA wA78M20HM
wA723CA wA723PC wA78M24CKC  uA78M24CUC
uA723CL wA723HC uA78M24CLA uA78M24CHC
wA723L wA723HM uA7T8M24MLA  uA78M24HM
wA733A wA733DM uA7805CKA uA7805KC
wA733CK wA733HC 1A7805CKC uA7805UC
wAT733C1 wA733DC uA7805MKA #A7805KM
wA733K wA733HM uA7806CKA uwA7806KC
wAT7330A uA733PC wA7806CKC #A7806UC
wA7331 uwA733DM wA7806MKA wA7806KM
uA740CT wA740HC nA7808CKA #A7808KC
wA741CA nA741PC wA7808CKC #A7808UC
wAT41CT wA741HC wA7808MKA wA7808KM
uA741CV uwA741TC wA7812CKA wA7812KC
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LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent

uA7812CKC wA7812UC uA79M20CLA  uA79M20AHC
uwAT812MKA uA7812KM uA7OM20MLA  wA79M20HM
uA7815CKA uA7815KC wA79M24CKC  pATIM24AUC
uA7815CKC wA7815UC
rA7T815MKA wA7815KM wATOM24CLA  uA79M24AHC

uwATIM24MLA  uATIM24HM
wA7818CKC uA7818UC wA7905CKA wA7905KC
pAT818MKA wAT818KM uA7905CKC wA7905UC
wA7824CKC uA7824UC wATI05MKA uA7905KM
wA7824MKA wA7824KM
HAT8BSCKA  pATBB5KC WATO0BCKA  LAT906KC
LATEB5CKGC LAT885UC wA7906CKC wA7906UC

uAT906MKA wA7906KM
wA7885MKA wA7885KM WATI0BCKA LATO0BKC
wATOMOSCKC  pA79MO5AUC A7908CKG A790BUC
uATIMOSCLA  pAT9MO5SAHC “ “
pA7OMOSMLA  uA79MOSHM

uA7908MKA wA7908KM
RATOMOBCKC  uA79MOBAUC HATI12CKA — pAT912KC
RATOMOBCLA  A79MOBAHC pAT912CKC  pAT7912UC
RATOMOBMLA  uATOMOBHM RATOT2MKA — uATI12KM
wA79MOSCKC  pATIMOBAUC HATOTSCKA — pATI15KC
wATOMOSCLA  uwA79MOBAHC

wA7915CKC wA7915UC
uwA79MOBMLA  pATIMOBHM uAT91SMKA uA7915KM
uATIM12CKC  pA79M12AUC uAT918CKA uATI18KC
pATOIM12CLA  pA79M12AHC nAT918CKGC uA7918UC
pA79MI2MLA  uA79M12HM uA7918MKA wA7918KM
wA79M15CLA  pATIMI5AHC

pAT924CKA wAT7924KC
pA7IMISMLA  uATIMI5HM wAT924CKC wA7924UC
wA7OM20CKC  pA7T9M20AUC uAT924MKA wAT924KM
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QUALITY, RELIABILITY AND HI REL PROCESSING

Introduction

There are three basic ingredients in the manufacture of reliable Linear Circuits. First, the device must be
designed with the user’s applications and reliability requirements in mind. Secondly, the device must be
manufactured with the optimum technology for the application. Thirdly, controls must be established to
assure maintenance of the quality/reliability levels established in the design of the device. Consideration
is given to thereliability influence of each part of the manufacturing and testing cycle with constant feed-
back from internal reliability monitoring; customer feedback on the results is a vital factor. The Fairchild
reliability concept can be presented as constant feedback system which begins and ends with the cus-
tomer (Figure 4-1).

Areas of Consideration

Device Applications and Reliability

The reliability cycle begins with the customer. His device application, environment for its usage and end-
product reliability requirements are major factors in establishing the quality/reliability levels. The cus-
tomer is the final judge.

CUSTOMER
REQUIREMENTS

FAIRCHILD
DEVICE DESIGN

FAIRCHILD
PURCHASED MATERIAL
QUALITY CONTROL

FAIRCHILD
MANUFACTURE
ASSEMBLY
TEST

Customer Design Breadboard

Fig. 4-1 Customer Feedback System
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Device Design

Inherent companent reliability is a function of the product/process design. New Fairchild designs as well as
modifications or extensions of existing designs with known performance and reliability characteristics are
rigorously evaluated. Three different factors in the manufacture of an IC significantly affect its reliability.

The Silicon Chip — Fairchild’s design-technology capability utilizes epitaxial layer to achieve the
desired electrical parameter characteristics. The surface influences long-term gain and voltage/leak-
age stability. The metallization determines mechanical integrity and current distribution.

Chip Assembly — The process and materials used to assemble the chip and package must preserve

the inherent reliability of the chip and be inherently reliable to withstand thermal, mechanical and
electrical stresses.

The Package — The package must effectively transfer heat from the chip to the outside world and
protect the chip during handling and use.

Incoming Quality Control (I1QC)

All purchased materials for Fairchild Linear circuits are controlled through central specification control,
product engineering, and reliability and quality assurance (R&QA) located in Mountain View. Materials
are purchased and inspected per control documents using three IQC methods.

Direct visual and mechanical inspection
Functional testing

Composition analysis utilizing chemical and x-ray techniques from both internal and external sources.

In addition to centralized IQC, each manufacturing facility has a local, fully equipped IQC department.
These facilities concentrate on cleanliness, plating quality and functionality. A computer file is made on
each vendor’s performance and quarterly reports are generated and analyzed.

Wafer Manufacture

Wafers used to fabricate Fairchild Linear Circuits are made at Fairchild. This includes crystal pulling,
slicing, polishing and epitaxial layer growth. Fairchild designs rely on accurate control of thickness and
resistivity. All operations have laminar-flow clean-air hoods directly over the work areas. Wafer
fabrication is essentially a series of masking and furnace cycles in which geometries are defined and
impurities (dopants) introduced to form emitter, base and resistor regions. Daily controls are maintained
on furnace temperatures to within £1°C. Resistivities (ps) of diffused layers are recorded on every run.
Each masking step defines a new portion of the device geometry. A post develop inspection is performed
to assure that each wafer has been properly exposed and chemically developed before final etching.
When the masking and etching procedures are completed, afinal inspection assures thatthe geometry is
properly aligned, etched and cleaned. Following each production masking step, a sample inspection is
performed by quality control inspectors to verify correct process implementation.

After masking and diffusion, the metallization process completes wafer manufacture. Fairchild uses
electron-beam evaporation techniques to deposit gold. and aluminum. Deposits are controlled through
utilization of automated process sequencing,which includes an automatic thickness controller. Every
run is gated through a first optical (1st opt.) inspection before it leaves the wafer fabrication area.
Cleanliness, mask alignment, metal adherence (front and back) and general workmanship are inspected.
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Wafer Testing

Before the wafers are scribed and broken into dice for assembly onto headers or shipmenttoa customer
as probed dice, they are electrically sorted. Each wafer is automatically probed with multiple tests to
duplicate or correlate the dice to the final product test requirements. Rejected dice are ink marked and
later scrapped. A final quality control gate is performed before the probed wafers can be forwarded to
assembly.

Device Assembly

After the wafers are scribed and broken, a second optical (2nd opt.) QC inspectionis performed. The dice
are inspected for wafer fabrication (handling) damage, as well as for defects which may cause assembly
problems or result in latent reliability problems.

Monitors are performed on both assembly equipment and operators. Machines are shut down if defect
control limits are exceeded and suspect material is rejected and 100% screened. Key items inspected are
die orientation, voids under die, proper bond formation, wirepull strength and cleanliness.

A third optical (3rd opt.) gate is performed priorto final device sealing. If rejected, the lotis 100% screened
by production and resubmitted to QC. Accepted lots are sent to the final seal operation, where the
packages are monitored for weld strength and hermeticity (except plastic packages).

Device Testing
Before shipment, all devices are 100% production tested to the following minimum inspection levels.

Functional dc 0.25% AQL

25°C dc 0.65% AQL

25°C ac 1.5% AQL

Temperature dc 1.5% AQL

Mechanical/Visual 0.65% AQL

Marking Performance 15/0 LTPD

i 0,
2?:3'8‘?_1’;'( 8302 ﬁgt Hermetic Devices Only.

Customers with special testing requirements are accommodated through an internal specification
system. All internal test specifications formatted from customer documents are signed off by QA before
they can be issued to the test area.

Device Application

The total reliability effort is completed full-cycle with the customer. Operation in the customer applica-
tion is the final considerationin device reliability. How each device is handled during system assembly by
the customer, heat-sunk (mounted) and cooled during operation, and the amount of overload stresses
(due to the system malfunction or misuse) greatly impacts the device reliability. Thus, the customer’s
specification requirements, the manufacturer’'s device design, manufacture, test, the actual circuit into
which the device is inserted and the equipment containing that circuitin the field all affect the device and
reliability.

Failure Analysis

Failure analysis results performed by customers and by Fairchild on returned devices provide one of the
most important inputs for consideration in Fairchild’s total linear reliability concept. Failures generated
by line monitors, life tests and field applications are analyzed to provide corrective action in terms of
product design, assembly and testing methods. A scanning electron microscope (SEM) and an Auger
electron microscope for chemical analysis are available for inspection of materials.
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Reliability Monitor and Control

Line Monitors
Line monitors are used to monitor the production line on a weekly basis. These monitors are designed to

provide a constant feedback on product reliability. The following assembly/test monitors are conducted
on a routine basis.

Assembly Test
Package integrity High-temperature reverse bias
Lead integrity Intermittent operating life (power cycling)
Die integrity High-temperature storage
Die-attach integrity Temperature cycling
Bond integrity Thermal shock
Autoclave”

*Applied to plastic devices only.

85% R.H./85°C biased*

Extended Reliability Tests

In conjunction with the weekly line-monitor program, Fairchild employs an extended reliability test pro-
gram which is designed to reflect the long-term stability of Fairchild’s Linear products. A summary of
these reliability tests is shown in Table 4-1.

Quality and Reliability Data

Supplemental brochures are published on an annual basis which provide detailed failure rate data.
Please contact Fairchild Sales Offices for additional reliability and quality information.

EXTENDED RELIABILITY TESTS METAL CAN PLASTIC
X X
X
X
X
X
X
X X
X

Table 4-1 Reliability Test Summary
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HiI REL PROCESSING — MIL-M-38510/MIL STD-883

A unique “company”, within Fairchild Linear, is totally dedicated to the processing of high reliability
products and to serving the special needs of the HI REL community. It consists of marketing, engineer-
ing, production control, manufacturing and quality assurance. Fairchild’s HI REL processing facilities
are among the most modern and sophisticated in the semiconductorindustry. Screening procedures are
set up to conform to the most recent version of MIL-STD-883, in conjunction with MIL-M-38510, which
establishes standardized requirements for design, material, performance, control and documentation
needed to achieve prescribed levels of device quality and reliability.

HI REL Unique Il Program

Fairchild’s Unique |l program fills a longstanding need for a definite and comprehensive program
covering HI REL semiconductor products...a program offering users a selection among multi-level
screening flows and reliability requirements...a program providing clear and precise definitions on all
areas of contractual performance...a program designed to reduce the high costs and delivery delays
normally associated with HI REL. The objectives and benefits of the'Unique |l program for integrated
circuits are these:

e Offers a full spectrum of processing options, including full compliance JAN and 883 Classes S, B,

and C.

Offers full compliance with JAN MIL-M-38510 and emphasizes the importance of this program.

Accommodates the special needs of users’ source control and specification control drawings.

Offers models to aid users in development of source control drawings.

Takes the mystery out of in-house processing to MIL-STD-883 and to MIL-M-38510 detail specifica-

tions. The Unique Il program is definitive as to the similarities and differences in these requirements.

e Provides users with alternatives that may be used when JAN slash sheets or QPLs are unavailable, or
for programs that demand the highest level of quality and reliability.

Fairchild offers a complete processing capability to fulfill requirements ranging from the least demand-
ing to the most complex, including the following:

Scanning Electron Microscope (SEM) Inspection
Level A Visual

Bond Pull and Die Shear Testing

Read and Record and A Drift Parameters
Particle Impact Noise Detection (Pin-D) Testing
Group A, B, C and D Qualification Testing.

® & o o o o

Standard Unique Il processing flows are given on the following pages; special flows will be quoted on an
individual basis.

MATRIX VI— COMMERCIAL AND INDUSTRIAL RELIABILITY PROGRAM

Commercial and industrial users increasingly demand optimized quality and reliability for the semicon-
ductor integrated circuits purchased for their systems. Specific factors — increased integrated circuit
usage per board, high costs for receiving inspection, pc board and systems repair, and the frequently
immeasurable cost associated with field failures — require the user to attain high quality and reliability
coupled with total cost. Matrix VI is designed to meet these user requirements.

Fairchild’s Matrix VI Program offers a broad spectrum of screens and high technology/high volume
integrated circuit products to meet the user's quality and reliability requirements typically associated
with the commercial and industrial marketplace. There are two screening options for each package type,
each with a separate degree of reliability and cost level. To simplify a cost-effective analysis, reliability
factors have been assigned to each screening level. (See following pages.)

Itis the goal of Matrix VI to achieve the highest possible reliability consistent with the user's needs and to
avoid “over-buying”. Cost-effective reliability is the essence of Matrix VI, the most comprehensive
program of its kind now offered to the industrial/commercial marketplace.
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JAN

JAN PART NUMBERING SYSTEM

J M 38510/ 101 01 B G C

7

DESIGNATOR

Cannot be marked with ""J"
unless qualified on Part |
or Part || of QLP-38510

REFERS TO DETAIL SPEC

101

102
103
104
105
106
107
108
109
110

General Procurement Spec.

1771

LEAD FINISH
Defines A Hot Solder DIP
Device B Tin Plate
C Gold Piate

Type
ve X Any of the above

PACKAGE TYPE
14-pin Y, x Y4 Flatpak
14-pin Y/, x Y5 Flatpak

Op Amps

Voltage Regulators
Comparators
Interface

733

Voltage Followers

3-Terminal Voltage Regulators

Transistor Arrays
Timers
Quad Op Amps

14-pin Y4 x ¥, DIP®
14-pin Y, x %5 Flatpak
16-pin Y3 x ¥, DIP
16-pin Y, x ¥ Flatpak
8-pin Can

10-pin Y4 x Y4 Flatpak
10-pin Can

24-pin '/, x 1Y, DIP

24-pin ¥ x Y/, Flatpak

24-pin ¥ x '/, Flatpak

3-pin TO-5 Can

2-pin TO-3 Can

24-pin Y4 x ¥ Flatpak

NLKXHrREE~-IOMmMOO®D>

PROCESSING LEVEL
S
B
Cc

LINEAR JAN GENERIC
PART NUMBERS — EXAMPLES

JM38510/ 01 02 03 04 05 06 07 08 09 10
101 741 747 101A 108A 2101 2108 118
102 723
103 710 711 106 11 2111
104 55107 55108 9614 9615 55113 7831 7832 7820 7830
105 733
106 102 110 2110
107 109 78M05 78M12 78M15 78M24 7805 7812 7815 7824
108 3018 3045
109 555 556
110 148 149 4741 4136 124

Note: Dated material. Please contact Fairchild for latest revisions.




HI REL PROCESS SCREENING REQUIREMENTS

JAN M38510
MIL-STD-883B CLASS CLASS
TEST METHODS DESCRIPTION B c
Preseal Visual Cond. A Maximum Visual Criteria PRESEAL VISUAL PRESEAL VISUAL
MTD. 2010 Cond. B. Optimum Visual Criteria COND. B COND. B
1 ]
Bond Strength Bond strength is monitored on a sample BOND STRENGTH BOND STRENGTH
MTD 2011 basis three times per shift per machine COND. D COND. D
1 ]
Devices are hermetically sealed for
Seal compliance to MIL-STD-883 requirements SEAL SEAL
1 ]
High Temp Storage BAKE BAKE
Wi 1008 % cond. C Tstg = 150°C COND. C MIN COND. C MIN
24 HRS. 24 HRS.
TEMP CYCLE TEMP CYCLE
Temperature Cycle
Cond. C —65°/150°C 10 cycl COND. C COND. C
MTD 1010 on / eveles
Constant Acceler CENTRIFUGE CENTRIFUGE
ation Cond. E 30000 G's X1. X3, Y1, Y COND. E COND. E
MTD 2001 (Note1) Yq ONLY Yy ONLY
| ]
Hermetic Seal Cond. A Fine-Helium 5x10™8 cc/sec HERMETICITY HERMETICITY
Cond. B Fine-Radiflo 5x10™ © cc/sec COND. A/B COND. A/B
MTD 1014 (Note 1)  Cond. C Gross-FC43/Hot 10-3 cc/sec or COND. C COND. C
Gross-FC78/Vacuum 10-5 cc/sec
|
Pre Burn-in 25°C dc electrical testing PRE B/l ELECT
Electrical to remove rejects prior to 25°C dc
MTD 5004 submission to burn-in screen
I
Burn-in Screen Cond. A, Cond. B, Cond. C BURN IN*
MTD 1015 Cond. D, Cond. E, Cond. F 160 HRS 125°C
]
Post Burn-in Post Burn-in electrical screening to cull PST B/! ELECT ELECTRICAL
Electrical out devices which failed as a result of 25°C dc 25°C dc
MTD 5004 burn-in. Test Parameters may include +125°C dc 25°C FUNCTIONAL
25°C dc, 125°C dc, —55°C dc, 25°C dc, ~55°C dc
25°C ac and 25°C Functional tests 25°C ac
10% PDA
Quality Conformance  Group A: Electrical Characteristics QUALITY QUALITY
Inspection Group B: Package oriented Tests CONFORMANCE CONFORMANCE
MTD 5005 Group C: Life Tests Gp A, B, C Gp A, B, C
Group D: Environmpntal Tests and D and D
I ]
External Visual 3X, 10X magnification: Verify dimensions, EXTERNAL EXTERNAL
MTD 2009 configuration, lead structure, marking VISUAL VISUAL
and workmanship ‘IQO% 100%
RELIABILITY  Figure of Merit 15 2
JM38510/ JM38510/
ORDERING Part Number 10101BCB 10101CCB
Part Marking JM38510/ JM38510/
10101BCB 10101CCB

NOTE: RELIABILITY Figure of Merit is the Reliability Improvement Factor from RADC Reliability Notebook,
Vol. Il, RADC-TR-67-108, Table X11-6, page 419.

1. Not Applicable for TO-3 Cans

*Time Temperature Curve (method 1015) may be used.
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UNIQUE 11

r

CLASS
Qs
(883S)

1
CLASS
QaB

(883B)

PRESEAL VISUAL
COND. A
2010

PRESEAL VISUAL
COND. B
2010

BOND STRENGTH
ACCEPTANCE
2011 COND. D

BOND STRENGTH
ACCEPTANCE
2011 COND. D

SEAL

SEAL

BAKE
COND.C MIN
jo08 24 HRS.

BAKE
COND. C MIN
1008 24 HRS.

CLASS
Qc
(883C)
PRESEAL VISUAL
COND. B
2010
BOND STRENGTH
ACCEPTANCE
2011 COND. D
SEAL
BAKE
COND. C MIN
1008 24 HRS.

THERMAL SHOCK
COND. A
1011

TEMP CYCLE
COND.C
1010

TEMP CYCLE
COND. C
1010

TEMP CYCLE

MECHANICAL SHOCK

COND. B, Y1
2002

CENTRIFUGE
COND. E

1 ~nne YI&RY2

CENTRIFUGE
COND. E
mnna Y1ONLY

CENTRIFUGE
COND. E
ohna Y1ONLY




el-¥

1 AeRMe ticity
COND. A/B
COND. C

1014

PRE Bgl ELECT

25°C DC
5004

BURN-IN
1015 240 HRS

POST B/I ELECT
25°CDC
125°C DC
—55°CDC
25°C AC
25°C FUNCTIONAL
5004

RADIOGRAPHY
2 VIEWS
2012

QUALITY
CONFORMANCE

5005 GP A,B,C&D

1 HerRME HICH ¥
COND. A/B
COND. C

1014

PRE B/I ELECT

o
5004 25°C DC
BURN-IN
160 HRS
1015

POST B/l ELECT
25°C DC
125°C DC
—55°C DC
25°C AC
25°C FUNCTIONAL
5004

QUALITY
CONFORMANCE
5005CGPA.B,C&D

aenivic tivit vy

COND. A/B
COND. C
1014
ELECTRICAL
25°C DC
25°C FUNCTIONAL
5004
QUALITY
CONFORMANCE

EXTERNAL VISUAL
100%
2009

5005 GPA,B,C&D

uA741 DMQS

EXTERNAL VISUAL
100%
2009

LA741 DMQB

EXTERNAL VISUAL
100%
2009

KMA741 DMQC




1454

MATRIX VI PROCESS FLOW OPTIONS & COST EFFECTIVENESS

DIE VISUAL
FAIRCHILD FICF-ST-2011

[

883/20101/8

I

DIE ATTACH/WIRE BOND

PRESEAL VISUAL
FAIRCHILD FICF-ST-2011

PRESEAL VISUAL
883/2010.1/8

T

FINAL SEAL

Il

|

KEY

100% OPERATION

PLASTIC MOLDED DEVICES

HERMETIC PACKAGED DEVICES

(PC, TC, UC) (DC, HC, KC, RO TEMP CYCLE
883/1010/C
5 CYCLES
DC & FUNCTIONAL DC & FUNCTIONAL
42500 +25°C
QA ACCEPTANCE QA ACCEPTANCE
o FINE LEAK, /1014/8, 1 L
FUNCTIONAL, +25°C, 0.15% AQL GROSS LEAK 883/1014/C, 0.4% AQL
DC, +25°C, 0.65% AQL FUNCTIONAL, +25°C, 0.15% AQL
DC. +25°C, 0.65% AQL
gg‘ ;Zgo ?‘5}’)52)0?_QL Dg, 172‘0‘ 1 S“A/nOAQL
' y 1970 DC. 0°C. 1.5% L
AC, +25°C, 1.5% AQL +25°C. 1.5% AQL
]F FINISHED GOODS STORES }
LEVEL 1, LEVEL 2, LEVEL 3, LEVEL 4, LEVEL 5, LEVEL 6,
(PC) (PCaM) (I-"IC) (Dcam) (PCQR) (DCQR)
MARK MARK MARK MARK j MARK J MARK




Si-¥

THERMAL SHOCK
LIQUID-TO-LIQUID
0°C TO +100°C
883/1011/A

5

DC, +25°C

FUNCTIONAL, +100°C
(“HOT RAIL")

1% PDA LOT REJECTION
CRITERIA APPLIED TO
LOTS EXHIBITING MORE
THAN 1% INTERMITTENTS
THROUGH HOT RAIL TEST

1

QA ACCEPTANCE

DC. 0°C. 1% AQL
DC, +25°C, 0.25% AQL
DC, +70°C. 1% AQL

AC, +25°C, 1% AQL

FUNCTIONAL, +25°C, 0.15% AQL

y

THERMAL SHOCK
LIQUID-TO-LIQUID
0°C TO +100°C
883/1011/A

|

Y

BURN-IN 883/1015
160 HRS, +125°C ()

BURN-IN 883/1015
160 HRS, +125°C (1

DC, +25°C

DC & FUNCTIONAL
+26°C

FUNCTIONAL, +100°C
(”HOT RAIL")

DC & FUNCTIONAL
+25°C

QA ACCEPTANCE
FINE LEAK, 883/1014/B,
1% AQL; GROSS LEAK,
883/1014/C, 0.4% AQL;

“ FUNCTIONAL +25°C,
:0.15% AQL; DC, 0°C,
1% AQL; DC, +25°C, :
0.25% AQL; DC, +70°C, 1%
“AQL; AC, +25°C, 1% AQL

I

1% PDA LOT REJECTION
CRITERIA APPLIED TO
LOTS EXHIBITING MORE
THAN 1% INTERMITTENTS
THROUGH HOT RAIL TEST

-QA ACCEPTANCE

{ FUNCTIONAL, +25°C,
0.15% AQL

::DC, 0°C, 1% AQL ;

i DC, +25°C, 0.25% AQL

DC, +70°C, 1% AQL

+25°C, 1% AQL

A ACCEPTANCE

: FINE LEAK 883/1014/8B,
1% AQL; GROSS LEAK,
' 883/1014/C, 0.4% AQL;

FUNCTIONAL +25°C,
0.15% AQL; DC, 0°C,
1% AQL; DC, +25°C,
0.25% AQL: DC, +70°C, 1%
AQL; AC, +25°C, 1% AQL

l PACK

QA PLANT CLEARANCE

VISUAL & MECHANICAL DOCUMENTATION M]XING lNSPECTION

SHIP

COST EFFECTIVENESS ANALYSIS

RELIABILITY FACTOR
QUALITY GUARANTEE
ON FUNCTIONALITY
=0.28% AQL
COST SEQUENCE 1

RELIABILITY FACTOR
=1.4X
QUALITY GUARANTEE
ON FUNCTIONALITY
=0.15% AQL
COST SEQUENCE 2

RELIABILITY FACTOR
=2X

QUALITY GUARANTEE
ON FUNCTIONALITY

.2% AQL
COST SEQUENCE 3

RELIABILITY FACTOR
=2

QUALITY GUARANTEE

ON FUNCTIONALITY
=0.15% AQL

COST SEQUENCE 4

RELIABILITY FACTOR
F75X-9X (@
QUALITY GUARANTEE
ON FUNCTIONALITY
=0.15% AQL
COST SEQUENCE 5

RELIABILITY FACTOR
14X

QUALITY GUARANTEE

ON FUNCTIONALITY
=0.15% AQL

COST SEQUENCE 6

NOTE:
Temperature Accelerated Testing may be used for MIL-STD-883 method 1015 Test Condition F.

(1)
(2)

Burn-In has the same relative effectiveness for plastic molded devices as for ceramic/hermetic packaged devices. Assuming a controlled (air conditioned and constant power) field applica-
tion/environment, the reliability factor would be approximately 9x. But should the field application be in a less controlled and power on/off application, the reliability would be approxi-

mately 7.5X.
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DEVICE

uwAF155
uAF156
wAF355
uwAF356
MAF771
wAF772
uAF774
uA101
#A101A
nA102
uA107
#~A108
uwA108A
wA110
uwA124
wA148
wA149
nA201
uwA201A
uwA207
uwA208
uA208A
uwA224
uA248
uwA249
uA301A
nA302
uA307
nA308
uA308A
uA310
uA318
uwA324
uwA348
uA349
uA702
uA709
uwA714
uwA715

OPERATIONAL AMPLIFIERS

DESCRIPTION PAGE
Low-Supply Current Monolithic JFET Input Operational Amplifier ...... 5-5
Wideband Monolithic JFET Input Operational Amplifier ................ 5-5
Low-Supply Current Monolithic JFET Input Operational Amplifier...... 5-5
Wideband Monolithic JFET Input Operational Amplifier ................ 5-5
Single BIFET Operational Amplifier ..., .5-11
Dual BIFET Operational Amplifier ..., .5-11
Quad BIFET Operational Amplifier.........ccooiiiiiiiiiiiiin, .5-11
General-Purpose Operational Amplifier............ ..o, 5-16
General-Purpose Operational Amplifier.............cooii i, 5-19
Voltage Follower Operational Amplifier.............. .. ... i, 5-26
General-Purpose Operational Amplifier............ ... i, 5-31
Super Beta Operational Amplifier ...ttt 5-36
Super Beta Operational Amplifier ..., 5-36
Voltage Follower Operational Amplifier...............ccoiiiiinns. 5-26
Quad Operational Amplifier. ...t i 5-43
Quad Operational Amplifier. . ..ottt 5-48
Quad Operational Amplifier. . ...t 5-48
General-Purpose Operational Amplifier.............ccoiiiiiiin.., 5-16
General-Purpose Operational Amplifier.............ccoiiiii ... 5-19
General-Purpose Operational Amplifier...........cooiiiii ... 5-31
Super Beta Operational Amplifier ... ..ottt 5-36
Super Beta Operational Amplifier .........ci i, 5-36
Quad Operational Amplifier. ..ottt 5-43
Quad Operational Amplifier.......ccooiiiiiii ittt 5-48
Quad Operational Amplifier. . ..ot i i i i i ein e 5-48
General-Purpose Operational Amplifier............. .o, 5-19
Voltage Follower Operational Amplifier............ccooviiiiiiinan. 5-26
General-Purpose Operational Amplifier..............ccoiiiiii ... 5-31
Super Beta Operational Amplifier ...ttt 5-36
Super Beta Operational Amplifier .......... .o i, 5-36
Voltage Follower Operational Amplifier..........cciviiiiiiiiiinenn, 5-26
High-Speed Operational Amplifier ........ ... ittt .. 5-55
Quad Operational Amplifier. ..., 5-43
Quad Operational Amplifier. .. ..ot i i 5-48
Quad Operational Amplifier. ..o, 5-48
Wideband DC Amplifier ... ... i i ettt 5-61
High-Performance Operational Amplifier ................... ... ..., 5-68
Precision Operational Amplifier ...ttt 5-75
High-Speed Operational Amplifier ........... ... it 5-83
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uA725
uA730
uA739
uA740
nA741
uA747
wA748
uA749
uA759
uwA776
uA777
#A791
nA798
wA1458
uA1458C
uA1558
uA2902
uA3301
#A3303
uA3401
uA3403
uA3503
wA4136
wA4558

OPERATIONAL AMPLIFIERS

DESCRIPTION PAGE
Instrumentation Operational Amplifier.......... ... . o i, 5-89
Differential Amplifier ... .. . 5-99
Dual Low-Noise Audio Preamplifier/Operational Amplifier........... 5-105
FET Input Operational Amplifier ....... . .. i i, 5-109
Frequency-Compensated Operational Amplifier..................... 5-113
Dual Frequency-Compensated Operational Amplifier................ 5-122
Operational Amplifier .. ... e 5-132
Dual Audio Operational Amplifier/Preamplifier...................... 5-140
Power Operational Amplifier........ .. i, 5-148
Multi-Purpose Programmable Operational Amplifier................. 5-156
Precision Operational Amplifier ........ .. ittt 5-165
Power Operational Amplifier..........o i 5-171
Dual Operational Amplifier ...t 5-177
Dual Internally-Compensated Operational Amplifier................. 5-183
Dual Internally-Compensated Operational Amplifier................. 5-183
Dual Internally-Compensated Operational Amplifier................. 5-183
Quad Operational Amplifier.........c. i i 5-43
Quad Single-Supply Amplifier ... ... e 5-189
Quad Operational Amplifier.. ... ... i i 5-196
Quad Single-Supply Amplifier ... ... e 5-189
Quad Operational Amplifier. ...t i i 5-196
Quad Operational Amplifier. ...ttt 5-196
Quad Operational Amplifier...... ... . i i, 5-203
Dual Operational Amplifier ... ... o i i i 5-212







uAF155 ¢ 4AF355
LOW-SUPPLY CURRENT
uAF156 ¢ uAF356
WIDEBAND
MONOLITHIC JFET INPUT OPERATIONAL AMPLIFIERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — These monolithic JFET input operational amplifiers in- CONNECTION DIAGRAM
corporate well matched, high voltage JFETs on the same chip with standard bipolar 8-PIN METAL CAN
transistors. These amplifiers feature low input bias and offset currents, low offset volt- (TOP VIEW)

age and offset voltage drift, coupled with offset adjust which does not degrade drift or PACKAGE OUTLINE 5S
common mode rejection. The devices are also designed for high slew rate, wide band- PACKAGE CODE H

width, extremely fast settling time, low voltage and current noise and a low 1/f noise
corner.

Note: Pin 4 connected to case.

ORDER INFORMATION

TYPE PART NO.
® LOW INPUT BIAS CURRENT . . . 30 pA uAF155 uAF155HM
@ HIGH INPUT IMPEDANCE . . . 102 Q UAF355 UAF355HC
® LOW INPUT OFFSET VOLTAGE . . . 2 mV uAF156 UAF156HM
® LOW INPUT OFFSET VOLTAGE TEMPERATURE DRIFT . . . 5 uV/°C uAF356 uUAF356HC
® LOW INPUT NOISE CURRENT . . . 0.01 pA/ \/Hz
® HIGH COMMON MODE REJECTION RATIO . . . 100 dB
® LARGE DC VOLTAGE GAIN . . . 106 dB
8-PIN MINI DIP
(TOP VIEW)
PACKAGE CODE T
BALANCE NC
—INPUT V+
+INPUT OUTPUT
V- BALANCE
WAF155 wAF156 Units
® EXTREMELY FAST SETTLING 4 1.5 us
TIME TO 0.01% ORDER INFORMATION
o FAST SLEW RATE 5 15 Vius TYPE PART NO.
© WIDE GAIN BANDWIDTH 25 5 MHz uAF355 UAF355TC
(AF157 AV = 5) uAF356 UAF356TC
© LOW INPUT NOISE VOLTAGE 20 12 nVv/vVHz UAF357 UAF357TC
© LOW SUPPLY CURRENT 2 5 mA




FAIRCHILD e AF155 SERIES

ABSOLUTE MAXIMUM RATINGS

Supply Voltage
HAF155, uAF156
nAF355, uAF356

Power Dissipation (Note 1)

Differential Input Voltage
HAF155, uAF 156
#A355, uA356

Input Voltage Range (Note 2)
HAF155, uAF156
uAF355, uAF 356

Output Short Circuit Duration

Operating Temperature Range
LAF155, uAF 156
uAF355, uAF356

Storage Temperature Range

22V
+18 V
500 mW

40 V
+30 V

+20 V
+16 V
Continuous

—B55°C to +125°C
0°Cto +70°C
—65°C to +150°C

Pin Temperature (Soldering, 10 s) 300°C
Maximum Junction Temperature, T (MAX)
uAF155, uAF156 150°C
uAF355, uAF356 100°C
EQUIVALENT CIRCUIT
Vee ()
[og
a7
BALANCE
(1) (8) @3
—Kms
as |a6
Q14
c2
H € H '—L/S” Q21
:012 7o # pa| mre out (65
@ @ )
a1 | a2
I -—q—tms .
o8 an 112
™ IN Vee (7)
Q9 Q10 Q19
R3 R4 Q22
]
KL 023
Q24
I:°3 o Lo 0z2a 3} ._Kcus Q20
R1 2R2 R5 D2 b3 Dé R6 SR7
VEE (4)
O




FAIRCHILD

¢ uAF155 SERIES

ELECTRICAL CHARACTERISTICS: TaA= +25°C unless otherwise noted. (Note 3)

nAF1565, uAF156 uAF355, LAF356
CHARACTERISTICS T
CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage (Vgg) Rg = 50 Q 3 5 3 10 mV
Average Input Offset Drift Rg=500Q uv/eC
Change in Offset Drift with Vg Adj.| Rg = 50 Q (Note 6) 1 1 uV/°C/mV
Input Offset Current TJ = 25°C (Note 4) 3 20 3 50 pA
Input Bias Current Ty = 25°C (Note 4) 30 100 30 200 pA
Differential Input Resistance and = 7r0 2 12
Common Mode Input Resistance TJ 25°C 1o 10 Q
=+ =
Large Signal Voltage Gain Vs __15 V. R =2k 50 200 50 200 V/mV
Vo =%10V
The following specifications apply for Tc = —55°C to +125°C for uAF155/156
Tc=0°Cto 70°C for uAF355/356
Input Offset Voltage Rg = 50 Q 7 13 mV
Input Offset Current 20 2 nA
Input Bias Current 50 8 nA
Large Signal Voltage Gain 25 V/mV
Output Voltage Swing Vg =%15V, R =10 kQ +12 *13 +12 \
Common Mode Voltage Range Vg==*15V *+11 +_115é1 +10 £ +_115é1 \%
CMRR 85 100 85 100 dB
PSRR 85 100 85 100 dB
The following specifications apply for T = +25°C
CHARACTERISTICS uAF155 1AF355 pAFISE uAF356 UNITS
TYP MAX TYP MAX TYP MAX TYP MAX
Supply Current 2 4 2 4 5 7 5 10 mA
wAF155 WwAF156
HAR E UNITS

Cc ACTERISTICS CONDITIONS MIN TvF MAX MIN ) MAX
Slew Rate Vg =15V, Ay = +1 5 15 Vius
Gain Bandwidth Product 2.5 5.0 MHz
Setting Time to 0.01%

(Note 5) 4 1.5 us
Equivalent Input Noise f =100 Hz 25 15 nVIVHz
Voltage (ep) f=1kHz 20 12 nV/VHz
Equivalent Input Noise f =100 Hz 0.01 0.01 pA/VHz
Current (ip) f=1kHz 0.01 0.01 pA/VHz
Input Capacitance (Cjy) 3 3 pF

5-7




FAIRCHILD ¢ .AF155 SERIES

NOTES FOR ELECTRICAL CHARACTERISTICS:

1.

2
3.

For operating at high temperature the package must be derated based on a thermal resistance of 150°C/W junction to ambient or 45°C/W
junction to case.

Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage.

These specifications apply for £15 V < 20 V, unless otherwise stated for the uAF155, uAF156.

For the uAF355, uAF356 the temperature specifications are Vg = +15 V.

The input bias currents are junction package currents which approximately double for every 10°C increase in the junction temperature
(Ty). Due to limited production test time, the input bias currents measured are correlated to junction temperature. In normal operation the

- junction temperature rises above the ambient temperature as a result of internal power dissipation (Pp). Ty = Ta + 834 Pp where 6 is

the thermal resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a minimum.
Settling time is defined here, for a unity gain inverter connection using 2 kQ resistors for the uAF 155, uAF156. It is the time required for
the error voltage (the voltage at the inverting input pin on the amplifier) to settle to within 0.10% of its final value from the timea 10 V
step input is applied to the inverter.

For voltages across the external resistors used in the offset adjust circuitry of greater than a voit (RpxT = 100 k), the Temperature
Coefficient of the adjusted input offset voltage changes only a small amount (1 uV/C typically) for each mV of adjustment from its original
unadjusted value. Common mode rejection and open loop voltage gain are also unaffected by offset adjustment.

DC TYPICAL PERFORMANCE CHARACTERISTICS
uAF155 INPUT BIAS CURRENT wAF156 INPUT BIAS

AS A FUNCTION OF TEMPERATURE

CURRENT AS A FUNCTION OF

nAF155, nAF156 INPUT BIAS

WITH THERMALLOY 32278 TEMPERATURE WITH CURRENT AS A FUNCTION OF
HEAT SINK THERMALLOY 3227B HEAT SINK COMMON MODE VOLTAGE
100 k 100 k 80
10k 10k 70
<
%, t - ~
' 20V, v 20 Vs = AF156
z 15 v: TN / 3 15 v: \5// g & FREE AIR ">
£ 100 10 Vg E 3 40
=3 -,
2 o Qk é § 30 T AT SN // //
< 10 < = LAF155 )‘
c / 2 2 20}—|FREE AR /]
4 5 R 7
% 1 -2 g 1 — /
a o oo
ey 5 35 85 95 125 Oles 25 5 35 65 95 125 °% -5 ) 5 10
CASE TEMPERATURE - °C CASE TEMPERATURE - °C COMMON MODE VOLTAGE - V
nAF155, LAF156 MAXIMUM uAF155 SUPPLY VOLTAGE AS nAF156 SUPPLY VOLTAGE
VOLTAGE SWING AS A A FUNCTION OF AS A FUNCTION OF
FUNCTION OF SUPPLY CURRENT SUPPLY CURRENT SUPPLY CURRENT
a0 T 3 ) 7
RL=2ka Tc = -55°C T
? [ Ta = +25°C < 1 Tc = -55°C
a : L—] < 6 i i I
2 30 5 L—" Te = +25°C E / = 4250
H / : ., c- 7 L Ve Tc = +25°C
A : B
2 & Te = +125°C
g 20 = % § // C/
g g .
g / 5 0 g L
2 10 g %
H V H R
ﬂ 3
0 5 10 15 20 Y 5 10 15 20 25 20 5 10 15 20 25
SUPPLY VOLTAGE ~ +V SUPPLY VOLTAGE — +V SUPPLY VOLTAGE - +V
1AF155, uAF156 nAF155, nAF156
NEGATIVE CURRENT LIMIT POSITIVE CURRENT LIMIT
> *® Vs =h15 v > V; =15V
é N é N —550°C |
B RN NN : N D)
& 10 §5°C—r § 10
g AN :
IS 25°C Q
= =
2 \ 2 +25°C
'g 5 125°C § 5
\
= = o
é JEniin)
H a
o 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 40

OUTPUT CURRENT SINK - mA

OUTPUT SOURCE CURRENT — mA




FAIRCHILD ¢ 4AF155 SERIES |

POSITIVE COMMON MODE INPUT VOLTS - V

PEAK TO PEAK OUTPUT SWING - V

i
DC TYPICAL PERFORMANCE CHARACTERISTICS (Cont'd)
nAF155, uAF156 1AF155, uAF156 ;
POSITIVE COMMON MODE NEGATIVE COMMON MODE wAF155, uAF156 |
INPUT VOLTAGE AS A INPUT VOLTAGE AS A LOOP GAIN AS A FUNCTION
FUNCTION OF SUPPLY FUNCTION OF SUPPLY OF SUPPLY VOLTAGE
20 T > 20 10M =
Ta = -55°C 7 | ERL=2ka
to +235°C y g I"Rg =500
(=]
/ ; 15 e . Ta - 55°C_]
15 /1 % | aasec \A é ™M » Ta 25°C_|
/ y Ta - +1280C~ S 3 v
A 2 10 s VA
/ z S Ta = 1125°C
10 / § Lz Z 100k
/ 3 s Z 8
A s
/ : | N
2
55 10 15 20 2 %5 10 15 20 10kg 10 15 20
POSITIVE SUPPLY VOLTS - V NEGATIVE SUPPLY VOLTS  V SUPPLY VOLTAGE - V
nAF155, LAF156
VOLTAGE SWING AS A
FUNCTION OF LOAD
RESISTANCE uAF155 GAIN BANDWIDTH uAF156 GAIN BANDWIDTH
28 6 8
Vg =15V mm:
1: =25°C // l “
24 z I \
U s ? 7 \
4 : ® z
20 L) Vs =10V 5 \
H /v', =15V EH
2 - : 2
; Vg =20V ; s N\
12 g AN g \\
> S z 10V
/ E 3 — 3 20V PN s v
8 g —— 2 4 _\
40 1.0 10 255 35 15 5 25 45 65 85 105 125 3553515 5 25 45 65 85 105 125
OUTPUT LOAD Ry - kQ CASE TEMPERATURE - °C CASE TEMPERATURE ~ °C
uAF156 INVERTER rAF155, uAF156 COMMON
SETTLING TIME MODE REJECTION RATIO
10 TTTTTT 100
> Vs =15V Vs =15V
> Ta-2s0C 8 \ RL-2ko
° o \ Ta = 25°C
s £ 80
o 5 <
£ A z
¢ omv AU n||V % o
N H A\
8 ‘ &
g 10m mv w 40
g :
= 5 2
o <]
o
%3 1 10 %% 700 1k 10k 700k M oM
SETTLING TIME - us FREQUENCY - Hz




FAIRCHILD ¢ uAF155 SERIES

OUTPUT VOLTAGE SWING — Vi pic SUPPLY REJECTION RATIO — dB

OPEN LOOP GAIN — dB

DC TYPICAL PERFORMANCE CHARACTERISTICS (Cont'd)

MAXIMUM UNDISTORTED

SWING AS A FUNCTION OF uAF156 SUPPLY REJECTION uAF155 POWER SUPPLY
B FREQUENCY AS A FUNCTION OF FREQUENCY REJECTION
100 —~ a2 Ta = 25°C e :'s f:i: Il
\ \ 2 100 1 2 T; = 25°C]]]
80 \ \ é . \\POSITI E SUPPLY | Ay M
e © 2
\ POSITIVE 3w AN AN § \
60 — < \ N ]
\ ﬂww z AN g e
£ 60 <
5 g I
NEGATIVE b 5 12
0 UPPLY b & a0 N\ N g \\ \ Al |155
> NEGATIVE SUPPLY \ 5 g
20 5 2 3 3
3 \ 4
0 0 \ 0 N =
10 100 1k 10k 100k 1M 100 1k 10k 100k 1M 10M 10kHz 100 kHz 1 MHz 10M
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz
EQUIVALENT INPUT NOISE nAF155, uAF156 OUTPUT
MAXIMUM OUTPUT SWING VOLTAGE AS A FUNCTION RESISTANCE AS A FUNCTION
AS A FUNCTION OF FREQUENCY OF FREQUENCY OF FREQUENCY
~r—rrT 100 100
| LAF156 Vg =15V M ‘ '
~ RL =2k =z
24 Tp = 250 <
2 80 o 8O
\ I =
20 w w L
o
16 S e g o0
| uAF155 e \\ ’%
12 5 g
o 40 a0
. \ AN
S 20 \ UAF165 3 2
a N : uAF156 Ay =1
™ \: % A\Cmo A":w/v
o 0
10k 100 k ™ 10M 10 1k 100 k 100 10k ™
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz
OPEN LOOP uAF155 GAIN AS A FUNCTION uAF156 GAIN AS A FUNCTION
FREQUENCY RESPONSE o OF FREQUENCY 100 OF FREQUENCY
15 125
\\\ 5 r|“| L 75 10 \ | 100
0 L " NN . L_[priase
\\ | —uAF156 0 50 N s
z o——aarn 50
70 \\\‘\/ g s N 25 g . N e E
N - h o o= N g
50 WAF155-N\Y z a T -1 AN o
‘. 2k - ¢ -20 20 50 £
2 -20 50 T
30 N g 20 \ a 25 _FJE—Bj 75 4
g 25p—r -78
. b N L i s A -
N o AT 1 o W B 11
10 100 1k 10k 100k 1M 10M 1 10 100 1 100
FREQUENCY - Hz FREQUENCY - MHz FREQUENCY - MHz




wAF771 SINGLE « 1 AF772 DUAL

wAF774 QUAD BIFET

OPERATIONAL AMPLIFIER FAMILY
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — These monolithic JFET input operational amplifiers incorporate well matched ion
implanted JFETS on the same chip with standard bipolar transistors. The key features of these op amps are low
input bias currents in the sub nanoamp range plus high slew rate (13 V/us typically) and wide bandwidth (3.0
MHz typically).

e LOW INPUT BIAS CURRENT — 200 pA FOR uAF77X

o LOW INPUT OFFSET CURRENT — 100 pA FOR pAF77X

o HIGH SLEW RATE — 13 V/us TYPICALLY

o WIDE BANDWIDTH — 3.0 MHz TYPICALLY

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +18 V
Internal Power Dissipation (Note 1)

DIP Package (9A) (6A) 670 mW

Molded Mini DIP Package (6T) (9T) 310 mW

Hermetic Package (5S) 500 mW
Differential Input Voltage +30 V
Input Voltage Range (Note 2) +16 V
Output Short Circuit Duration continuous
Storage Temperature Range

(5S) (6A) —65°C to +150°C

(9A) (9T) -55°C to +125°C
Operating Temperature Range

Commercial (wWAF77XA, uAF77XB, uAF77X, nAF77XL) 0°C to +70°C

Military (wAF77XAM, wAF77XBM) -55°C to +125°C
Pin Temperature

Molded Package (9T, 9A) Soldering 10 s 260°C

Hermetic Package (5S, 6A, 6T) Soldering 60 s 300°C

SCHEMATIC DIAGRAM (Typical Channel)
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FAIRCHILD » 4AF771 SINGLE « .AF772 DUAL « uAF774 QUAD BIFET

DC ELECTRICAL CHARACTERISTICS — COMMERCIAL GRADE DEVICES

HAF77XA RAF77XB HAF7TX MAFTTXL
SYMBOL CHARACTERISTICS | CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX'| MIN TYP MAX | MIN TYP MAX
The Following Specifications Apply for Vg = 15V, Ty = 25°C
Note 3
Vos Input Offset Voltage Re = 10 kO _ _ 2.0 _ _ 5.0 _ _ 100 _ _ 15.0 mv
Input Offset Notes 3, 4 _ _ _
los Current T, = 25°C 50 50 100 100 PA
i Notes 3, 4
's Input Bias Current | 70564 - 50 100 | - 5 10| - 50 20| - 50 200 pA
RiN Input Resistance - 10% - | - 10”% - | - 10?% - 102 - Q
Large Signal Vo=2*10V _ _ _ ~
AvoL Voltage Gain R, = 2k 50 100 50 100 50 100 50 - 100 VimV
Short Circuit
Isc Current 25 - - 25 - - 25 - 25 mA
Is Supply Current Per Amplifier - - 2.8 - - 2.8 - - 2.8 - - 2.8 mA
The Following Specifications Apply for Vg = 15V, 0°C < Ty < 70°C
Input Offset Note 3 _ _ _ _ _ _ _ _
Vos Vohage Rs - 10 k0 4.0 7.0 13 20 mv
Average TC
AVog/AT of Input Rg = 10 kQ - 10 - - 10 - - 10 - - 10 - nVI°C
Offset Voltage
Input Offset
los Current Notes 3, 4 - - 20| - - 20| - 4.0 4.0 nA
Ig Input Bias Current Notes 3, 4 - - 4.0 - - 4.0 - - 8.0 - - 8.0 nA
Large Signal Vo==10V _ _ _ _ _ _ _ _
AvoL Voltage Gain R, = 2 kQ 25 25 2 25 Vimv
v Output RL = 10 kQ - - 12 - - 12 - - 12 - - \
o Voltage Swing RL =2k * - - |=t0 - - |x10 - - |=x10 - - v
Input
Vem Common Mode g 15 11 *15 11 T8 s11 *15 v
-12 - -12 - -12 - -12 -
Voltage Range
Common Mode _ _ _ _ _ _ _ _ _
CMRR Rejection Ratio Rg = 10 kQ 80 80 70 70 dB
Supply Voltage _ _ _ _ _ _ _ _ _
PSRR Rejection Ratio Rg = 10 kQ 80 80 70 70 dB
ig Supply Current Per Amplifier - - 3.0 - - 3.0 - - 3.0 - - 3.0 mA

INPUT OFFSET VOLTAGE NULL CIRCUITS

(nAF771 and pAF772 — 14 pin)
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FAIRCHILD + ©AF771 SINGLE « «AF772 DUAL « uAF774 QUAD BIFET

DC ELECTRICAL CHARACTERISTICS — MILITARY GRADE DEVICES

SYMBOL CHARACTERISTICS CONDITIONS HAFTTXAM HAFTTXEM UNITS
MIN TYP MAX MIN TYP MAX
The Following Specifications Apply for Vg = =15V, Ty = 25°C
Vos Input Offset Voltage Rs = 10 kQ Note 3 - - 20 - - 5.0 mv
los Input Offset Current Notes 3,4 T; = 25°C - — 50 - - 50 pA
Ig Input Bias Current Notes 3,4 T; = 25°C - 50 100 - 50 100 PA
Rin Input Resistance - 10'? - - 10'2 - Q
AvoL Large Signal Voltage Gain Vo =10V, R_=2kQ 50 - - 50 - - V/mV
Vo Output Voltage Swing AL = 10k 12 - B =12 B B v
R_ = 2k} +10 - - =10 - - v
Vou | bt Sommen e o e :
CMRR Common Mode Rejection Ratio | Rg = 10 kQ 80 - - 80 - - dB
PSRR Supply Voltage Rejection Ratio | Rg = 10 k2 80 - - 80 - - dB
Is Supply Current Per Amplifier - - 2.8 - - 2.8 mA
The Following Specifications Apply for Vg = 15V, —55°C < T < 125°C
Vos Input Offset Voltage Rg = 10 k2 Note 3 - - 5.0 - - 8.0 mV
AVog/AT ﬁ‘;‘i’f‘gﬁ;‘f \%nage Rs = 10 kO - 10 - - 10 - | uwec
los Input Offset Current Notes 3, 4 - - 20 - - 20 nA
g Input Bias Current Notes 3, 4 - - 50 - - 50 nA
AvoL Large Signal Voltage Gain Vo = £10V, R = 2k} 25 - - 25 - - V/imV
Vo Output Voltage Swing AL =10ka =12 B N =12 - - v
R =2kQ +10 - - +10 - -
CMRR Common Mode Rejection Ratio | Rg = 10 k(2 - 80 - - 80 - dB
PSRR Supply Voltage Rejection Ratio | Rg = 10 k2 - 80 - - 80 - dB
Is Supply Current Per Amplifier - - 3.4 - - 3.4 mA
COMMERCIAL AND MILITARY
AC ELECTRICAL CHARACTERISTICS Vg = =15V, T, = 25°C
SYMBOL | CHARAGTERISTICS | CONDITIONS | MAT77XA/AM HAFT7XB/BM HAFTTX HAFTTXL UNITS
MIN  TYP MAX|MIN TYP MAX|MIN TYP MAX | MIN TYP MAX
SR Slew Rate (Fig. 1) 13 13 13 13 Vius
|
GBW S:)i;uzf""‘”id‘“ (Fig. 2) 3.0 3.0 3.0 3.0 MHz
o | \msoin | o o oo v
in Eg:‘si:a(';?r‘r:r“?“t f = 1000 Hz 0.01 0.01 0.01 0.01 pANVFzZ
NOTES:

1. Rating applies to ambient temperatures up to 70°C above T = 70°C. Derate linearly 6.3 mW/°C for the metal can, 5.6 mW/°C for the mini DIP and 8.3 mW/°C
for the DIP.
2. Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage.
3. Ig and Igg are measured at Vg)y = 0. »
4. The input bias currents are junction leakage currents which approximately double for every 10°C inrease in the junction temperature, T;. Due to limited
production test time, the input bias currents measured are correlated to junction temperature. In normal operation the junction temperature rises above the
ambient temperature as a result of internal power dissipation, Pp. Tj = Tp = 65 Pp where 64 is the thermal resistance from junction to ambient. Use of a
heat sink is recommended if input bias current is to be kept to a minimum.
5. Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously in accordance with common practice.
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FAIRCHILD + uAF771 SINGLE « uAF772 DUAL * 1AF774 QUAD BIFET

AC CHARACTERISTICS MEASUREMENT INFORMATION

10 kQ

A
WV

S sy
.~ T

Vi

CL Ry
100 pF 2kQ

~

Ayl

Fig. 1. Unity Gain Amplifier Fig. 2. Gain-of-10 Inverting Amplifier.

CONNECTION DIAGRAMS AND ORDERING INFORMATION

wAF771
8-PIN METAL CAN 8-PIN MINI DIP
(TOP VIEW) (TOP VIEW)
PACKAGE OUTLINE 5B 58S PACKAGE OUTLINES 6T 9T
PACKAGE CODE H H PACKAGE CODES R T
NC
OFFSET v+ OF::ﬁEI NG
NULL
~IN V+
~IN Qout +IN ouTt
V- OFFSET
(O OFFSET NULL
NULL
V-
Note: Pin 4 connected to case.
ORDER INFORMATION ORDER INFORMATION
TYPE PART NO. TYPE PART NO.
HAF7T1AM wAF771AHM pAFTT1AM uAF771ARM
wAF771BM wAF771BHM pAF771BM wAF771BRM
nAF771A nAF771AHC pAFTT1A wAFTT1ARC
nAF771B wAF771BHC uAF771B uAF7T1BRC
nAF771 wAF771HC pAFTTA uAFTT1RC
nAFT71L uwAF771LHC uAF771L wAFTTILRC
LAFTT1A wAFTT1ATC
wAF771B wAF771BTC
HAFTTA nAF771TC
nAF771L LAF771LTC
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FAIRCHILD - «AF771 SINGLE - uAF772 DUAL - uAF774 QUAD BIFET

CONNECTION DIAGRAMS AND ORDERING INFORMATION (Cont.)

wAF772
8-PIN METAL CAN 8-PIN MINI DIP 14-PIN DIP
(TOP VIEW) (TOP VIEW) (TOP VIEW)
PACKAGE OUTLINE 5S 5B PACKAGE OUTLINES 6T 9T PACKAGE OUTLINE 6A 9A
PACKAGE CODE H H PACKAGE CODES R T PACKAGE CODE D P
1 U 14
-Na ] NULLA
2 13
wna[] [ Jvea
3 _ 12
g vt
+|
4 11
v-]  Ine
OFFSET [ 2 10
NULL B _ b [ Jouts
6 9
e[ [Jv+s
7 8
OFFSET
-INB NULL B
ORDER INFORMATION ORDER INFORMATION ORDER INFORMATION
TYPE PART NO. TYPE PART NO. TYPE PART NO.
uAF772AM wAF772AHM wAF772AM wAF772ARM uAFTT2AM uAF772ADM
wAF772BM nAF772BHM uwAF772BM uwAF772BRM uAF772BM uAF772BDM
wAFT72A wAFTT2AHC uAFTT2A wAFTT2ARC LAF772A wAF772ADC
uAF772B wAF772BHC uwAF772B nAF772BRC nAFT72B uAF772BDC
wAF772 uwAF772HC uAF772 uAF772RC uAF772 4AFT72DC
wAF772L wAF772LHC wAF772L wAFT72LRC rAF772L uwAFT72LDC
wAFTT2A wAFTT2ATC HAFTT2A uAFTT2APC
nAF772B wAF772BTC wAF772B uAF772BPC
uAFT72 nAFT72TC wAF772 uAF772PC
wAF772L LAF772LTC WAFT72L uAF772LPC

uAF774

14-PIN DIP
(TOP VIEW)

PACKAGE OUTLINE 6A 9A
PACKAGE CODE D P

ORDER INFORMATION

14
ouTa [Jouro
2 13
-IN A|; = ':_;] -IND TYPE PART NO.
HIN AE N j HND nAF774AM wAF774ADM
4

o uAF774BM uAF774BDM
v v-rano HAFTT4A LAF774ADC
. ~ uAF774B uAF774BDC
ans[ ] +mc uAF774 LAF774DC
nE In WAFT74L LAFT74LDC
e[ ] =1 ]-mc vAF774A uAFTT4APC
7 8 uAF774B nAF774BPC
out B[] [ Joutc LAF774 uAFT74PC
wAF774L LAFT74LPC
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- pAl01-pA201
GENERAL PURPOSE OPERATIONAL AMPLIFIERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The A101 and nA201 are General Purpose monolithic Operational Amplifiers
constructed using the Fairchild Planar* epitaxial process. They are intended for a wide range of analog
applications where tailoring of frequency characteristics is desirable. The A101 and 4©A201 compensate
easily with a single external component. High common mode voltage range and absence of “latch-up’’
make the uA101 and pA201 ideal for use as voltage followers. The high gain and wide range of operating
voltages provide superior performance in integrator, summing amplifier, and general feedback applica-
tions. The xA101 and uA201 are short-circuit protected and have the same pin configuration as the
popular uA741, nA748 and wA709.

SHORT-CIRCUIT PROTECTION

OFFSET VOLTAGE NULL CAPABILITY
LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES

LOW POWER CONSUMPTION
NO LATCH-UP

ABSOLUTE MAXIMUM RATINGS

Supply Voltage

internal Power Dissipation (Note 1)
Metal Can
DIP

Differential input Voltage

Input Voltage (Note 2)

Storage Temperature Range
Metal Can, DIP

Operating Temperature Range (Note 3)
Military (uA101)
Commercial (uA201)

+22V

500mW
670mwW
+30V
+15V

—65°C to +150°C

—55°C to +125°C
0°C to +70°C

CONNECTION DIAGRAMS
8-PIN METAL CAN
(TOP VIEW)
PACKAGE OUTLINE 5S

PACKAGE CODE H

FREQ cty/
OFFSET

NULL §J

~IN Q) out

() OFFSET
NULL

NOTE: Pin 4 connected to case.

ORDER INFORMATION
TYPE PART NO.
nA101 rA101THM
uA201 uA201HC

Pin Temperature (Soldering, 60 s) 300°C
EQUIVALENT CIRCUIT
Tcow NULL CcoMmP. N
v
INVERTING INPUT — I I)Q
2
o—rt Q)
NON-INVERTING INPUT + Q7 o
0 0 16
0140Q15 R1y
L'712 25Q I OUTPUT
5000
R
13 500
Qg |
Q Q
Q 7 9 ,.J
K Ri3 Q % Nz
4530 A, % w0 'R—KQM
Q 5 6 7
22} 40k 40k 80k
Q. Q0 4
R} SRy 3SRz Rg
5kQ $20kQ $10kQ 1%Q v
Ry
2500 OFFSET NULL

14-PIN DIP

(TOP VIEW)
PACKAGE OUTLINE 6A
PACKAGE CODE D

NC t ~ 5 NC
NC Ez: 5 NC
3 12
iim mli

-] [ v

+IN i ﬂ ouTt
0 m il
NC . 8] NC

ORDER INFORMATION

TYPE PART NO.
#A101 #A101DM
1A201 #A201DC

Notes on following pages
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FAIRCHILD « «A101 » 1A201

nA101

ELECTRICAL CHARACTERISTICS: +5.0V < Vg =< 20V, Tp = 25°C, C1 = 30 pF unless otherwise specified.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 10kQ 1.0 5.0 mV
Input Offset Current 40 200 nA
Input Bias Current 120 500 nA
Input Resistance 300 800 kQ
Supply Current Vg = £20V 1.8 3.0 mA
Vg =115V
Large Signal Voltage Gain VoUT = £10V, Ry > 2ka 50 160 - V/mV
The following specifications apply for —65°C < Ta <+125°C:
Input Offset Voltage Rg < 10k§2 6.0 mv
Average Temperature Coefficient Rg < 500 3.0 uv/ec
of Input Offset Voltage Rg < 10k 6.0 uV/eC
Ta=+125°C 10 200 nA
Input Offset Current Ta = 55°C 100 500 A
Average Temperature Coefficient +26°C < Tp < +125°C 0.01 0.1 nA/°C
of Input Offset Current —55°C < Tpa < +25°C 0.02 0.2 nA/°C
Input Bias Current Ta =—-55°C 0.28 1.5 uA
Supply Current Ta =+125°C, Vg = +20V 1.2 25 mA
Large Signal Voltage Gain :i :21 :;: - VouT = =10V 25 VimV
R =10kQ 12 \Y
Output Voltage Swing Vg = £15V RL=2k0 110 113 v
Input Voltage Range Vg =15V +12 \Y
Common Mode Rejection Ratio Rg < 10kQ 70 90 dB
Supply Voltage Rejection Ratio Rg < 10kQ 70 920 dB

NOTES

1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3mW/°C for the Metal Can and 8.3mW/°C

for the DIP.

2. For supply voltages less than 15V, the absolute maximum input voltage is equal to the supply voltage.
3. Short circuit may be to ground or either supplyc.’ The 101 ratings apply to +125°C case temperature or +75°C ambient temperature. The
201 ratings apply to case temperatures up to +70 C.
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FAIRCHILD ¢ 1.A101 « ©A201

nA201
ELECTRICAL CHARACTERISTICS: +5.0V < Vg =< =15V, Tp = 26°C, C1 = 30 pF unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 10kQ 2.0 7.5 mV
Input Offset Current 100 500 nA
Input Bias Current 0.25 1.5 rA
Input Resistance 100 400 kQ
Supply Current Vg =£16V 1.8 3.0 mA
Vg =15V
Large Signal Voltage Gain VouT = £10V, R > 2kQ 20 150 V/mV
The following specifications apply for 0°C < Ta < 70°C:
Input Offset Voltage Rg < 10kQ 10 mV
Average Temperature Coefficient Rs < 500 6.0 uv/eC
of Input Offset Voltage Rg < 10k 10.0 uV/eC
Ta=70°C 50 400 nA
Input Offset Current Ta=0C 150 750 A
Average Temperature Coefficient 25°C<Tp <70°C 0.01 0.3 nA/°C
of Input Offset Current 0°C<Ta<25°C 0.02 0.6 nA/°C
Input Bias Current Ta=0°C 0.32 20 uA
Large Signal Voltage Gain Xi ;i;:;: Vout = +10V 15 V/mv
R =10k 12 14 \
Output Voltage Swing Vg =£15V RL = 2kQ2 110 13 v,
Input Voltage Range Vg =15V 12 v
Common Mode Rejection Ratio Rs < 10kQ 65 90 dB
Rg < 10kQ 70 920 dB

Supply Voltage Rejection Ratio
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HA1O0lA-pA201A-pA301A
GENERAL PURPOSE OPERATIONAL AMPLIFIERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA101A, pA201A and pA301A are General Purpose monolithic Opera-

tional Amplifiers constructed using the Fairchild Planar* epitaxial process. These integrated circuits are CONNECTION DIAGRAMS
intended for applications requiring low input offset voltage or low input offset current. The accuracy of 8-PIN METAL CAN i
long interval integrators, timers and sample and hold circuits is improved due to the low drift and low bias (TOP VIEW) '
currents of the uA101A, nA201A, or pA301A. Frequency response may be matched to the individual circuit PACKAGE OUTLINE 58
need with one external capacitor. The absence of “’latch-up’’ coupled with internal short circuit protection PACKAGE CODE H
make the nA101A, uA201A and nA301A virtually foolproof.
FREQ COMP
LOW OFFSET CURRENT AND VOLTAGE //
LOW OFFSET CURRENT DRIFT OZFSEE e ve

SHORT CIRCUIT PROTECTED

.
.
e LOWBIAS CURRENT
]
e LOWPOWER CONSUMPTION ~IN O out

ABSOLUTE MAXIMUM RATINGS f OFFSET"
NUL
Supply Voltage -
Military and Instrument (uA101A and uA201A) +22V V-
Commercial (uUA301A) 18V
Internal Power Dissipation (Note 1)
Metal Can 500 mW
DIP 670mW NOTE: Pin Connected to Case.
Flatpak 570mwW
Mini DIP 310mw
Differential Input Voltage +30V ORDER INFORMATION
Input Voltage (Note 2) +15V TYPE PART NO.
Storage Temperature Range wA101A uA101AHM
Metal Can, DIP, and Flatpak —65°C to +150°C uA201A uA201AHM
Mini DIP —55°C to +125°C WA301A HA301AHC
Operating Temperature Range
Mititary (uA101A) —55°C to +125°C
Instrument (uA201A) ~25°C to +85°C 14-P 'Q'/ ,I;);l\;
Commercial (wA301A) 0°C to +70°C P ACK(ATGOEPOUTLH)\I E 6A
Pin Temperature (Soldering) PACKAGE CODE D
Metal Can, DIP and Flatpak (60 s) 300°C
Mini DIP (10 s) 260°C
Output Short Circuit Duration (Note 3) Indefinite t \J EINC
NC
CONNECTION DIAGRAMS 2 13
NG NC
8-PIN MINI DIP 10-PIN FLATPAK OFFSET (; 9
(TOP VIEW) (TOP VIEW) NULL zgs‘%
PACKAGE OUTLINE 9T PACKAGE OUTLINE 3F (comn = I
PACKAGE CODE T PACKAGE CODE F -] v
5 10
ve— o E e an[] [ Jour
OFFSET 2 9 FREQ 5
OFFSET NULL FREQ ggbl'r;:g 8=COMP i j OFFSET
(come R e ——v - oL
—IN 7 8
N N — ———jour we[] e
+ 5 6
o V-] e

Available on special request.

ORDER INFORMATION

ORDER INFORMATION ORDER INFORMATION TYPE PART NO.
TYPE PART NO. TYPE PART NO. pA101A #A101ADM
uA301A KA301ATC vA101A rA101AFM BA201A uA201ADM
uA201A u201AFM pA301A HA301ADC
Notes on page 3 *Planar is a patented Fairchild process.
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FAIRCHILD » 1A101A » uA201A » LA301A

nA101A and pA201A

ELECTRICAL CHARACTERISTICS: +5.0V < Vg =< 20V, Ty = 256°C, C1 = 30 pF unless otherwise specified.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 10k$2 0.7 20 mV
Input Offset Current 1.5 10 nA
Input Bias Current 30 75 nA
Input Resistance 1.5 4.0 M
Supply Current Vg = £20V 1.8 3.0 mA
Large Signal Voltage Gain Vs =18V 50 160 V/mV

VouT =10V, R > 2k
The following specifications apply for —55°C < Ta < +125°C: (Note 4)
Input Offset Voltage Rg < 10kQ 3.0 mVv
A oo Sosicn so | s | e
Input Offset Current 20 nA
Average Temperature Coefficient +25°C< Tp < +125°C 0.01 0.1 nA/°C
of Input Offset Current —55°C € Tp < +25°C 0.02 0.2 nA/°C
Input Bias Current 100 nA
Supply Current Ta =+125°C, Vg = 20V 1.2 2.5 mA
Large Signal Voltage Gain Xi ;t;li\:’ Vour = =10V 25 VimV
Output Voltage Swing Vg =%15V R~ 10ka — 214 v
RL = 2k 1 +13 v

Input Voltage Range Vg =20V +15 \%
Common Mode Rejection Ratio Rg < 10kQ2 80 96 dB
Supply Voltage Rejection Ratio Rg < 10k 80 96 dB

GUARANTEED PERFORMANCE CURVES FOR uA101A AND uA201A

INPUT VOLTAGE RANGE
AS A FUNCTION OF
SUPPLY VOLTAGE

D

<

INPUT VOLTAGE RANGE =~ +V

S THS 1%

5 10 15
SUPPLY VOLTAGE - £V

OUTPUT SWING - +V

OUTPUT SWING
AS A FUNCTION OF
SUPPLY VOLTAGE

. y
10 @\k@k‘“ -
7T

N

5 10 15
SUPPLY VOLTAGE - £V

VOLTAGE GAIN - dB

VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGE

s

-55° < Ty 125°C

10 15
SUPPLY VOLTAGE = V.
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FAIRCHILD ¢ 1A101A » uA201A  uA301A |

wA301A
ELECTRICAL CHARACTERISTICS: +5.0V < Vg < 15V, T = 25°C, C1 = 30 pF unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 10k 2.0 7.5 mV :
Input Offset Current 3 50 nA
Input Bias Current 70 250 nA
Input Resistance 0.5 2 M
Supply Current Vg =15V 1.8 3.0 mA
Large Signal Voltage Gain Vs - =18V 25 160 V/imV

VouTt =*10V, R = 2kQ |

The following specifications apply for 0°C < Tp < 70°C:

Input Offset Voltage Rg < 10k 10 mV
e ey St o | w0 | e
Input Offset Current 70 nA
Average Temperature Coefficient 25°C< Ta <70°C 0.01 0.3 nA/°C
of Input Offset Current 0°C<Tp<25C 0.02 0.6 nA/°C
Input Bias Current 300 nA

Vg =15V, VoyT =10V

Large Signal Voltage Gain Ry > 2kQ 15 V/mV
] RL =10kQ £12 £14 v
Output Voltage Swing Vs=i15V,RL=2kQ £10 13 v
Input Voltage Range Vg = £15V +12
Common Mode Rejection Ratio Rg < 10kQ 70 90 dB
Supply Voltage Rejection Ratio Rg < 10k§2 70 90 dB
NOTES:

(1) Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for
the DIP, 5.6 mW/°C for the Mini DIP and 7.1 mW/°C for the Flatpak.

(2) For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage.

(3) Short circuit may be to ground or either supply.101A and 201A ratings apply to +125°C case temperature or +75°C ambient tem perature.
301A ratings apply for case temperatures to 70°C.

(4) All 201A specifications apply for -25°C < Ta < +85°C unless otherwise specified.

GUARANTEED PERFORMANCE CURVES FOR pA301A

INPUT VOLTAGE RANGE OUTPUT SWING VOLTAGE GAIN ‘
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF !
SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE
» P [ 10
1 ! o
= 15
i : = I
= 3 ; o & / 5 //
z B 2 SR ] i
g 3 —a 2 s 1 = w
g | b 3 e H LT
2 5 1 R
‘ °JC<T,AS7 C = " a°’CsTLs1°c
I ! rps e N l |
% 10 5 ’5 10 15 5 10 B
SUPPLY VOLTAGE - +V SUPPLY VOLTAGE - ¥ SUPPLY VOLTAGE - 2V
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FAIRCHILD * ©A101A » 1A201A » tA301A

VOLTAGE GAIN - dB

MEAN SQUARE NOISE VOLTAGE - Vi

COMMON MODE REJECTION - dB

TYPICAL PERFORMANCE CURVES FOR pA101A, uA201A AND pA301A

INPUT CURRENT INPUT CURRENT
VOLTAGE GAIN AS A FUNCTION OF AS A FUNCTION OF
AS A FUNCTION OF TEMPERATURE TEMPERATURE
SUPPLY VOLTAGE ° uA101A AND uA201A LA301A
120 - 100
L @ oy —
v v By ol Tomr—
10 5" 50— 20 ™~ 0 T
% ; 10 ; S :
100 g o g i
3 = - 3 == ~
5 4 58
| 715 RN LI
% ) ISoFFSET] .
e
1 —— 2 T‘___—'_
) 0 0
5 10 15 2 5 oS0 B 0 B 50 75 10 1% 0 % « ) 80
SUPPLY VOLTAGE - £V TEMPERATURE - °C TEMPERATURE - °C
SUPPLY CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGE CURRENT LIMITING
i 5 T
| Vgrelsy
20 TA'K-SS“C N
: y e E N
g s s Nz e
£ B § &
L0 Ty = 15°C =
2 3 s
05
0 0
5 10 15 S o 5 1 1B x5 %
SUPPLY VOLTAGE - £V OUTPUT CURRENT - mA
INPUT NOISE CURRENT INPUT NOISE CURRENT
INPUT NOISE VOLTAGE AS A FUNCTION OF AS A FUNCTION OF
AS A FUNCTION OF FREQUENCY FREQUENCY
FREQUENCY uA101A AND uA201A HAZ01A
1wl = ‘ il r 0
1 I i
AN 8 s 5 w?
N TA"5C 2 i ]
\1\ﬁ-~<~§_ H §
z g N
] T~ H
ol | | - l o |

100 Ik 10k 100k
FREQUENCY - Hz

COMMON MODE REJECTION
AS A FUNCTION OF

FREQUENCY
120
Rg = 1k
Ty 5
100 —
=
b
80 §
g
=
60 Vepst 10V — >
e g
E
40 \1
Ve s ﬂv/
20 I
10 100 1k 06 100 T

FREQUENCY - Hz

10 100 1k 10k 100k
FREQUENCY - Hz

POWER SUPPLY REJECTION
AS A FUNCTION OF
FREQUENCY

100 L
80
2,
o
£
© K
&, 2
2
2
) b
@ SINGLE POLE
COMPENSATION
€ =300
0 Ty = 5°C
A
AT

10 100 Ik 10k 100k M 1om
FREQUENCY - Hz

10 100 1k 10k 100k
FREQUENCY - Hz

CLOSED LOOP OUTPUT IMPEDANCE
AS A FUNCTION OF

FREQUENCY
10
10?
Ay - 1000
o
LR
=3
E Al
g 10° Y
g ol SINGLE POLE _|
S w COMPENSATION
=% pF
" T 5
10 lour * +5mA
107

10 100 1k 10k 100k M
FREQUENCY - Hz
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FAIRCHILD » ©A101A » £A201A » LA301A

TYPICAL PERFORMANCE CURVES FOR 1A101A, uA201A AND uA301A

OPEN LOOP FREQUENCY

OPEN LOOP FREQUENCY

OPEN LOOP FREQUENCY

RESPONSE RESPONSE RESPONSE
120 T 10 e 120 -
o A" B°C
T4 5°C A
~ A - .
100 Vg ® 15V — 225 100 25 100 Vgt 15V | 5
ol \ PH/ASE
80 o 180 8 180 80 180
@ N T\ PHASE 2 3 \K ES PHASE =
h 2% : :
ERCY D /s E z 0 13 é z & f— 13 é
3 4\ & 3 S e Q% <
g . | 0 = 2 A\ w g £ a i w g
g — EEow g s N g
g GAIN E GAIN g g 2
[ g 2
> s B » _ s » GAIN 5
SINGLE POLE Tp:&°C
S5V
0 0 0 ¢y =300 0 0 0
X Cp =300 pF FEED FORWARD|
-2 -0 L E
11 10 1k 10k 100k I 10M 1100 100 K 0k 10k IM 1M 010 1k 10k 100k 1M 1M 100M
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY = Hz
LARGE SIGNAL FREQUENCY LARGE SIGNAL FREQUENCY LARGE SIGNAL FREQUENCY
RESPONSE RESPONSE RESPONSE
16 TTIT 16 T 16
A" 5T ‘ ‘{’s_;{fcv Vge LIy
v A o
Vg * £15V Alhom sc |l
Cp = 300 pF
12 12 T 12
¥ 7 \ E
LI
: s : I 5o
H \ £ g
5 5 Tl 3
E] =30 \ SINGLE POLE 3 WO POLE FEED FORWARI
4 4 4
o N \\ ™ |
0 0 ==
I 106 100 o 10M 10k 100k U 100k ™ 10M
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz
VOLTAGE FOLLOWER PULSE VOLTAGE FOLLOWER PULSE
RESPONSE RESPONSE INVERTER PULSE RESPONSE
10 10 10
8 8 8
outPUT
6 6 6 7
= . = ] EETA= ]
> \ INpUT | / > ouTpuT > INPUT [
& 2 o 2 o 2
H | N 2 X INPUT I’ Z
g 0 | R g 0 0
8 oureur g TWO POLE I3 I
= =2 = 2 -
3 3 3 ]
ER s ., :
— + | I - Y S T
% » S "
SINGLE POLE Vg2 ’ 3
3 ) Tpo25°C . 0| " »°C |
I ‘ Vg 15V Gt 00 9F Vel
-10 L -10 L -10 L
0 10 2 0 & 50 6 70 8 0 0 2 3% 4 50 60 70 8 0o 1 2 3 4 5 6 1 8
TIME - s TIME - us TINE - s

(All pin numbers shown refer to 8-Pin TO-5 package)

SINGLE POLE COMPENSATION

R2
R
Vi o2
R wA101A8L oV
Y 3 3 8
IN O WWA—=+
s
.2 R1Cs
Rq+ Rg
Cg= 30 pF

TWO POLE COMPENSATION

N
R
EVRFSSVVES &1
IN 6
R 4A101A Vour
+\/|No—-vw—3’—+
T C2
Rq Cs |
G R Rg
Cg= 30 pF R4
Cp=10Cq 10k

FEEDFORWARD COMPENSATION

I
10

Vin A
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FAIRCHILD » ntA101A * £A201A » LA301A

TYPICAL APPLICATIONS
(All pin numbers shown refer to 8-Pin TO-5 package)

FAST VOLTAGE FOLLOWER A INVERTING AMPLIFIER VOLTAGE COMPARATOR FOR
WITH BALACING CIRCUIT DRIVING DTL OR TTL
INTEGRATED CIRCUITS

Vy
TO out
C2
300pF
Q R
30pF 10KQ
30pF
Power Bandwidth: 15 kHz t May be zero or equal to paraliel combination
Slew Rate: 1 V/us of R1 and R2 for minimum offset.
MULTIPLE APERTURE FAST SUMMING AMPLIFIER BILATERAL CURRENT SOURCE
WINDOW DISCRIMINATOR ‘
C2
Vi o— + 3pF
1}
uA101A D>——oViy > Y o Ry
2,30kQ 350k
o—- AAA
Vg VWA~ ®0.1%
0l :I e VIN
LRs
35008
+ 1%
KA101A —oV3 < VN < Vg
vgo—- lout
o e —
HAI01A Vp<Viy < V3
vpo—i]- Power Bandwidth: 250 kHz Rz ViNn
Small Signal Bandwidth: 3.5 MHz lout = ———
Slew Rate: 10V/us RqRs
O Rg=R3 + Rg
Ry =Ry
uA101A Vin> Y
Vio—1-
EQUIVALENT CIRCUIT
COMP.-NULL COMP.
[ A
INVERTING INPUT — | J)Qz
o— Q
NON-INVERTING INPUT +
Q3 Q
OUTPUT
Q, 9 Qg
R \ Qg

13
R R
Q 5 6
22) 40k 40k

5kQ

OFFSET NULL
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FAIRCHILD « tA101A « 1 A201A » 1A301A |

TYPICAL APPLICATIONS (Cont'd)
(All pin numbers shown refer to 8-Pin TO-5 package)

LOW FREQUENCY SQUARE WAVE DOUBLE ENDED LIMIT DETECTOR
GENERATOR vt
Vyo—
Vour
LOW IMPEDANCE
OUTPUT
CLAMPED v
OUTPUT
DI, 6.2v
02,6.2V
= Vv o——
* Adjust C4 for frequency VouT =48V FOR Vi< ViN<Vu
VouT =0VFOR Vi< VL OR vy < vy
PRACTICAL DIFFERENTIATOR CIRCUIT FOR OPERATING

WITHOUT A NEGATIVE SUPPLY

R| Ro
R
Vi o H
PP R ViN
¢ 2mR,Cy
1
fh= ——t—
2MRy €y
[ —
2TR, Cp +10V
fe <fnh <funity gain
FREE-RUNNING MULTIVIBRATOR PULSE WIDTH MODULATOR
Ry
160kQ
R
Vin, 190k0
5V
oVout | | oVour
0.47,F T
L
2
:[ 910k
= = Rs DI,6.2V
* Chosen for oscillation at 100 Hz J_'OOQ D2,6.2V

GAIN TEST CIRCUIT

>
50kQ S 2 | 1000 D.C.INPUT
ke (£0V FOR
VouT O— 1A 5& uA101A . o0 00 Vs=2i5v)
DIGITAL 0.47uF ' A A—oViN
vormeTeR T 5 Io.ozﬁLF
()58[@/2 ? 5t0.5pF =
’ 30pF,5.0% TOLERANCE OF ALL UNMARKED
Q RESISTORS IS 1%
0.%
WA Vin X103 10 X 103
50, Ayp =————— = ——— FOR $10V INPUT
Q% 2% Vout Vout

|
|
|
|
|
|
|
\




pAl02.pA302.pAl110-pA310
VOLTAGE FOLLOWER OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The ©A102/302 and ©A110/310 are monolithic Operational Amplifiers inter-
nally connected as unity gain non-inverting amplifiers. They are constructed using the Fairchild
Planar* epitaxial process. These circuits are ideal for such applications as fast sample and hold cir-
cuits, active filters, or as general purpose buffers. Super-beta transistors are used allowing the devices
to operate at very low input currents without sacrificing speed. They may be used interchangeably
with the uA101 and the uA741 in voltage follower applications. The ©A110/310 are suggested for new
designs and are direct replacements for the 1A102/302. They feature lower offset voltage, drift, bias
current, noise, plus higher speed and a wider operating voltage range.

HIGH SLEW RATE — 30 V/us

LOW INPUT CURRENT

INTERNALLY COMPENSATED

PLUG-IN REPLACEMENT FOR BOTH THE pA101 AND
uA741 VOLTAGE FOLLOWER APPLICATIONS

WIDE RANGE OF SUPPLY VOLTAGES

ABSOLUTE MAXIMUM RATINGS

OFFSET NULL
i

CONNECTION DIAGRAM
8-PIN METAL CAN
(TOP VIEW)
PACKAGE OUTLINESGS

PACKAGE CODE H

() BOOSTER

Supply Voltage +18 V
Internal Power Dissipation (Note 1) 500 mW
Input Voltage (Note 2) +15V ORDER INFORMATION
Output Short Circuit Duration (Note 3) Indefinite TYPE PART :0'
Storage Temperature Range —65°C to +150°C “A;gg “z;ggHg
Operating Temperature Range HA M 110HM
Military (1A102, A110) —55°C to +125°C A1 :° “ﬁstc
Commercial (uA302, uA310) 0°C to +70°C LA310 b
Pin Temperature (Soldering, 60 s) 300°C
EQUIVALENT CIRCUIT
OFFSET NULL O OFFSET NULL
19 I 8 Tov+
R1 R4
R2 R.
T il 500 500 j1 "
a1 Q2
A
I '\ a3 Qs
¥ oda, oo s
SRS
D1 3k
|
I
a7
R6
25
NON"NVET‘JF',TJ? o2 KOI 1 c:e;Q VWA 56 outPuT
[—-Kmo Q9 ok
ROS R8
200k 200 k
—.Eg
R10<
’Dﬂms ata
Q17 SR $R12 b 50 800sTER
> S15k
S R11
Q18 200
2o v-

See notes on following pages
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FAIRCHILD * 1A102  .A110 ©A302 « LA310

uA102

ELECTRICAL CHARACTERISTICS: Vg = =15V, Ty = 25°C, C|_ < 100 pF, unless otherwise specified.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Offset Voltage 2.0 5.0 mV
Average Temperature Coefficient of Offset Voltage 6.0 wv/°c
Input Current 3.0 10 nA
Input Resistance 10'° 102 Q
Voltage Gain RL =10k 0.999 0.9996
Output Resistance 0.8 2.5 Q
Qutput Voltage Swing (Note 4) R =8 kQ +10 *13 \}
Supply Current 3.5 5.5 mA
Positive Supply Rejection 60 dB
Negative Supply Rejection 70 dB
Input Capacitance 3.0 pF
Offset Voltage —55°C < Tp <125°C 75 mV
Input Current TA= 12520 30 10 nA
Ta=-55"C 30 100 nA
Voltage Gain —55°C<Ta<125°C 0.999
RL = 10 kQ
Output Voltage Swing RL =10 kQ +10 \Y
Supply Current TA = 125°C 2.6 4.0 mA
MA302
ELECTRICAL CHARACTERISTICS: Vg = £15V, Ty = 25°C, C|_ < 100 pF, unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Offset Voltage 5.0 15 mV
Average Temperature Coefficient of Offset Voltage 20 uv/°c
Input Current 10 30 nA
Input Resistance 10° 102 Q
Voltage Gain RL > 8 kQ 0.9985 0.9995 1.000
Output Resistance 0.8 2.5 Q
Output Voltage Swing (Note 4) RL =8 kQ 10 \%
Supply Current 3.5 5.5 mA
Positive Supply Rejection 60 dB
Negative Supply Rejection 70 dB
Input Capacitance 3.0 pF
Offset Voltage 0°C<Ta<70°C 20 mV
nput Current TA=70°C 3.0 15 nA
Ta=0°C 20 50 nA

5-27




FAIRCHILD  1A102 » ©A110 ©A302 * uA310

uA110

ELECTRICAL CHARACTERISTICS: 5.0V < Vg < =18V, -55°C < Tp =< +125°C, unless otherwise specified.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Ta=25C 1.5 4.0 mv
Input Bias Current Ta=25C 1.0 3.0 nA
Input Resistance Ta=25°C 10° 102 Q
Input Capacitance 1.5 pF
) TA=25°C,Vg=+15V
Large Signal Voltage Gain VoUT =10V, R =8 k& 0.999 0.9999
Output Resistance Ta=25"C 0.75 2.5 Q
Supply Current Ta =25°C 3.9 5.5 mA
Input Offset Voltage 6.0 mV
Offset Voltage Temperature Drift S5 ¢C< ;rA <8¢ 6.0 #V/DC
Ta=125C 12 uV/°C
Input Bias Current 10 nA
] ] Vs=1%15V, VouT =10 V
Large Signal Voltage Gain RL = 10 ke 0.999
Output Voltage Swing (Note 4) Vg=+15V, R =10 kQ +10 \%
Supply Current Ta=125°C 2.0 4.0 mA
Supply Volitage Rejection Ratio 5V <Vg<18V 70 80 dB
MA310
ELECTRICAL CHARACTERISTICS: 5.0V < Vg =< =18V, 0°C < Tp < +70°C, unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Ta=25°C 2.5 7.5 mvV
Input Bias Current Ta=25C 2.0 7.0 nA
Input Resistance Ta=25C 10%° 10'? Q
Input Capacitance 1.5 pF
Large Signal Voltage Gain Ta=257C, Vs =215V 0.999 0.9999
VouTt =+10V, R =8 kQ
Output Resistance Ta=25C 0.75 2.5 Q
Supply Current Ta=25°C 3.9 5.5 mA
Input Offset Voltage 10 mV
Offset Voltage Temperature Drift 10 uv/°C
Input Bias Current 10 nA
i X Vg=%15V, VouT =+10V
Large Signal Voltage Gain RL = 10 k2 0.999
Output Voltage Swing (Note 4) Vg=%15V,R_=10kQ +10 \
Supply Voltage Rejection Ratio 5V <Vg<z18V 70 80 dB

NOTES:

1.° Rating applies to ambient temperatures up to +70°C. Above +70°C ambient, derate linearly at 6.3 mw/°C.

2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage.

3. For 102 and 110 continuous short circuit is allowed for case temperature of +125°C and ambient temperature to +70°C. For 302 and 310
continuous short circuit is allowed for case temperature to +70°C and ambient temperature to +55°C‘ It is necessary to insert a resistor
greater than 2 k§2 in series with the input when the amplifier is driven from low impedance sources to prevent damage when the output is
shorted.

4. Increased output swing under load can be obtained by connecting an external resistor between the booster and V— terminals (see curve).
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FAIRCHILD * ©A102 » .A110 1A302 » uA310

TYPICAL PERFORMANCE CURVES FOR uA102 ¢ uA302 ® uA110 ® uA310

VOLTAGE GAIN
AS A FUNCTION OF

VOLTAGE GAIN
AS A FUNCTION OF

POSITIVE OUTPUT SWING
AS A FUNCTION OF

OUTPUT NOISE VOLTAGE
AS A FUNCTION OF

FREQUENCY FREQUENCY CURRENT FREQUENCY
0.99999 T T 15 T 1000
S S I [ M o =e == =
’ A e T i = s Pl ome
0 T T i 270 == L -z N
| 00999 s i N \ \ [ 25 o i “\ S w ]
2 2 ( ‘ ss > } 1 E o
! .0 T Y wom 1 S d ] s s IMs
G M AT 1 N N —
S oo | L g ] TR b, st Tl 2™ X S =47
2 . b 10k T 0 25 " A A 2 S p 2
5 o [ PHASE | / l SF [t N z s - 100 k02 7
g H Rg 3k H\‘ 573 6 . 4 OIS / ]
25 bttt "5, ;\\ ,H-H’ - l 45 @ o " |_ . }“ 2 Rg 10kQ
30 i K¢ 0 [ B ! ;
. L o e
L 1 e .
100 k ™ 10M 100 M o 10 20 30 a0 10 100 1k 0k 100k 1M 10M
FREQUENCY - Hz FRFQUENCY - Hz CURRENT - mA FREQUENCY — Hz
LARGE SIGNAL
OUTPUT RESISTANCE FREQUENCY RESPONSE POWER SUPPLY REJECTION
LARGE SIGNAL AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
PULSE RESPONSE FREQUENCY FREQUENCY FREQUENCY
15 T 100 = T T = 14 T T TTTTTT 90
Vs sy Fve sy i N Vg 15V
Ta 25C — - - § B 80
o G i v o T e AN
o 10 o . %,
> s / T = T Q‘“
! 8 2 P &
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0 T 7 3 4 M 0% 100K ™ 100 k ™ 10M 100 1k 10k 100k ™ 10Mm
TIME — s FREQUENCY — Hz FREQUENCY - Hz FREQUENCY Hz
TYPICAL PERFORMANCE CURVES FOR uA102 ¢ uA110
INPUT CURRENT VOLTAGE GAIN SUPPLY CURRENT
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
0 TEMPERATURE SYMMETRICAL OUTPUT SWING TEMPERATURE AMBIENT TEMPERATURE
=5 i . 10 0.99999 T T 6
SWESEE = S ] N
O Y A A S N B s
b1 — \vsr RERY
T w0 %‘ N Z ) \ l
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3 - 2 /e ] 3 r\
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TEMPERATURE  C TEMPERATURE - C TEMPERATURE - C TEMPERATURE - 'C
TYPICAL PERFORMANCE CURVES FOR 1A302 . uA310
INPUT CURRENT SUPPLY CURRENT VOLTAGE GAIN
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE SYMMETRICAL OUTPUT SWING AMBIENT TEMPERATURE SUPPLY VOLTAGE
100 1 6 0.99999 T S——
SaE AR Foe o
Vg =415V [— 1= 200 Hz
5 [ Ta-25¢C
< g s g, > - ]
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TEMPERATURE —"C
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FAIRCHILD - 4A102 « ©A110 ©A302 « uA310

TYPICAL APPLICATIONS
HIGH Q NOTCH FILTER

DIFFERENTIAL INPUT
INSTRUMENTATION AMPLIFIER

HIGH INPUT IMPEDANCE

AC AMPLIFIER
B s Ti |§3k Vout
cq #AI10 \ in
001 uF 3 .
INpUT— -
INPUTS
Ry
] o 'J (o1
0= ———
I < 2mRq Cq
270pF 270 pF
_ Rq1 =Ry =2Rg3
L C3
Cq1=Cp= -
BANDPASS FILTER FAST INTEGRATOR SIMULATED INDUCTOR
WITH LOW INPUT CURRENT
BT
1r
. R
INPUT A 313 R, Cq
W o
1"

uA110

_L_
]

[ R
° 2n/R; Ry Cq Co
FAST INVERTING AMPLIFIER

WITH HIGH INPUT IMPEDANCE

HIGH PASS ACTIVE FILTER

LOW PASS ACTIVE FILTER
Ry C
5 pF
V
10k —
'\gzk
Cy Cp* & 4 outeut
0024 | 001 F 5 Ry 1%
INPUT ] p——of 10k )
Ry 1%
Cp" 110k INpUT = HAT01 S &—ourput
= . 3 1
J— 7

I47ODF

*Values are for 10 kHz cutoff. Use silvered mica *Values are 100 Hz cutoff. Use
capacitors for good temperature stability. metalized polycarbonate capacitors
for good temperature stability
LOW DRIFT SAMPLE AND HOLD**

SAMPLE AND HOLD

BUFFERED REFERENCE SOURCE

A ey
Ry Visev SAMPLI
36k
OUTPUT
- { OUTPUT
6 INPUT v
uA110
3. 4
C4
0.1 uF
*Use capacitor with polycarbonate teflon or *Teflon, polyethylene or polycarbonate
polyethylene dielectric. dielectric capacitor
**Worst case drift less than 3 mV/s
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nAl07. uA207- pyA307

GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA107 General Purpose Operational Amplifier series is constructed
using the Fairchild Planar* epitaxial process. Advanced processing techniques have reduced the 107
input current an order of magnitude below industry standards such as the uA709 while still replacing,
pin-for-pin, uA709, uA101, wA101A, and wA741. The pA107, nA207, and wA307 offer better accuracy,
internal compensation, and lower noise for high impedance circuit applications while providing fea-
tures similar to the uA101A. The low input currents allow the device to be used in slow-charge appli-
cations such as long period integrators, slow ramps, and sample-and-hold circuits. The £A207 is iden-
tical to the nA107 except that the nA207 performance is guaranteed from —25°C to +85°C while the
nA107 performance is guaranteed over a —55°C to +125°C temperature range. The ©A307 is available
in both TO-99 and 8-pin mini DIP packages and is guaranteed over a 0°C to +70C temperature range.

LOW OFFSET VOLTAGE

LOW INPUT CURRENT

LOW OFFSET CURRENT

GUARANTEED DRIFT CHARACTERISTICS
GUARANTEED OFFSETS OVER COMMON MODE RANGE

e e o o o

EQUIVALENT CIRCUIT

NON INVERTING
INPUT

Q

O
INVERTING
INPUT
Q

3

Ry
2542

QUTPUT
—O

30k

Q20

Pin connections shown are for metal can.

CONNECTION DIAGRAMS
8-PIN METAL CAN
(TOP VIEW)
PACKAGE OUTLINE 5S

PACKAGE CODE H

Note: Pin 4 connected to case.

ORDER INFORMATION

TYPE PART NO.
nA107 KAT07HM
wA207 #A207HM
wA307 #A307HC

8-PIN MINI DIP
(TOP VIEW)
PACKAGE OUTLINE 9T
PACKAGECODE T

ORDER INFORMATION
TYPE PART NO.
uA307 MA307TC

Dual In-tine Package
and Flatpak Available
By Special Request
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FAIRCHILD + £A107 « xA207 » 1A307

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
Military and Instrument (uA107 and pA207)
Commercial (uA307)
Internal Power Dissipation (Note 1)
Metal Can
Mini DIP
Differential Input Voltage
Input Voltage (Note 2)
Storage Temperature Range
Metal Can
Mini DIP
Operating Temperature Range
Military (uA107)
Instrument (uA207)
Commercial (tA307)
Pin Temperature (Soldering)
Metal Can (60 s)
Mini DIP (10 s)
Output Short Circuit Duration (uA107 and uA207)
(wA307, Note 3)

NOTES:

+22V
18V

500 mW
310 mW
30V
15 V

-65°C to +150°C
-55°C to +125°C

-55°C to +125°C
-25°C to +85°C
0°C to +70°C

300°C
260°C
Indefinite
Indefinite

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for metal can and 5.6 mW/°C for the

mini DIP,
2. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
3. Continuous short circuit is allowed for case temperatures to 70°C and ambient temperatures to 55°C.

uA107 and uA207
ELECTRICAL CHARACTERISTICS: +5.0V < Vg < %20V, Tp = 25°C for nA107 and £A207 unless otherwise specified.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg <50 k2 0.7 2.0 mV
Input Offset Current 1.5 10 nA
Input Bias Current 30 75 nA
Input Resistance 1.5 4.0 MQ
Supply Current Vg =+20V 1.8 3.0 mA
Large Signal Voltage Gain Vs=#15V 50 160 VimV
VouT =*10V, R >2kQ
The following applies for 55°C < T < 125°C unless otherwise specified .
Input Offset Voltage Rs < 50 kQ2 30 mv
Average Temperature Coefficient of 3.0 15 WVI°C
Input Offset Voltage
Input Offset Current 20 nA
Average Temperature Coefficient of 25°C <Tp < 125°C 0.01 0.1 nA/°C
Input Offset Current —55°C<Tp <25°C 0.02 0.2 nA/°C
Input Bias Current 100 nA
Supply Current Ta=+1 25°C, Vg =20V 1.2 25 mA
=
Large Signal Voltage Gain Vs =15V, Vour =10V 25 V/mV
RL>2kQ
Output Voltage Swing Vg=2%15V AL =10k 12 =14 v
RL =2 k& +10 +13 v
Input Voltage Range Vg=x20V +15 v
Common Mode Rejection Ratio Rg < 50 kQ 80 96 dB
Supply Voltage Rejection Ratio Rs < 50 kQ 80 96 dB
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FAIRCHILD « 1A107 * £A207 *» uA307

MA307
ELECTRICAL CHARACTERISTICS: +5.0V < Vg =< *15V, Ty = 25°C unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP } MAX UNITS
Input Offset Voltage Rg <50 k2 2.0 7.5 mV
Input Offset Current 3.0 50 nA
Input Bias Current 70 250 nA
Input Resistance 0.5 2.0 M
Supply Current Vg =15V 1.8 3.0 mA
Vg =+15V
Large Signal Voltage Gain s 25 160 V/mV
VouT =+10V, R =22 kQ
The following specifications apply for 0°C < TA < 70°C
Input Offset Voltage Rg < 50 kQ 10 mV
Average Temperature Coefficient of 6.0 30 uv/°c
Input Offset Voltage
Input Offset Current 70 nA
Average Temperature Coefficient of 25°C < Tp <70°C 0.01 0.3 nA/°C
Input Offset Current 0°C<Tp<25°C 0.02 0.6 nA/°C
fnput Bias Current 300 nA
Vg=+15V,V =+10V
Large Signal Voltage Gain 5 ouT 15 V/mV
RL >2kQ
RL=10kQ 12 14 \%
Output Voltage Swing Vg=+15V L
R =2k - +10 13 \Y
Input Voltage Range Vg=+15V £12 \%
Common Mode Rejection Ratio Rg < 50 kQ 70 90 dB
Supply Voltage Rejection Ratio Rg < 50 kQ 70 96 dB

GUARANTEED PERFORMANCE CURVES FOR uA107 AND uA207
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GUARANTEED PERFORMANCE CURVES FOR uA307
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VOLTAGE GAIN - dB
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TYPICAL PERFORMANCE CURVES FOR uA107 AND uA207
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AS A FUNCTION OF
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FAIRCHILD ¢ nA107 » uA207 » uA307

TYPICAL PERFORMANCE CURVES
INPUT NOISE VOLTAGE ;
AS A FUNCTION OF OPEN LOOP |
FREQUENCY FREQUENCY RESPONSE |
o i 120 Ta D ¢ ‘
z Vg 15V
> 100
¢
= % 80
g ..‘
u‘QJ ::( 60
g 3
E N 5
w | z w
3 T 5
g >
Z
H o
10 20
10 100 Tk 10k 100 k 1 10 100 1K 10K 100K 1M oM
FREQUENCY — He FREQUENCY -Hz
LARGE SIGNAL VOLTAGE FOLLOWER
FREQUENCY RESPONSE PULSE RESPONSE !
*© TL=25°C s ‘
Vg=:15V 8
6
12
N > 4 INPUT
9 Z 2 \
g 8 f 0 OUTPUT ~
5 \ g 2
H g
c > 4
) N 6 A\
AN . e
0 %‘~1—L o Sl ]
1K 10K 100 K 0 10 20 30 40 50 60 70 80
FREQUENCY — Hz TIME ~ us
TYPICAL APPLICATIONS
. (All pin numbers shown refer to 8-pin TO-5 package)
NON-INVERTING AMPLIFIER NON-INVERTING AC AMPLIFIER INVERTING AMPLIFIER
A YW
Ry 10M
Ry fa
v 2
v, ol o vy Vout
ouT —-O0 Vin 6
3
Vin
Rq+ Ro Rq+ Ro v Ro v
VOUT‘? ViN VOUT—T ViN out=gT Vin ‘
R|N = R3 RiN = Ry :
R3=Rq Ry ;
|
|



HAL08A - pA208A - pA30SA

pA108-puA208 - pA308

SUPER BETA OPERATIONAL AMPLIFIERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The puA108 Super Beta Operational Amplifier series is constructed using
the Fairchild Planar* epitaxial process. High input impedance, low noise, low input offsets, and
temperature drift are made possible through use of super beta processing, making the device suitable
for applications requiring high accuracy and low drift performance. The uA108A series is specially
selected for extremely low offset voltage and drift, and high common mode rejection, giving superior
performance in applications where offset nulling is undesirable. Increased slew rate without
performance compromise is available through use of feedforward compensation techniques,
maximizing performance in high speed sample-and-hoid circuits and precision high speed summing
amplifiers. The wide supply range and excellent supply voltage rejection assure maximum flexibility in
voltage follower, summing, and general feedback applications.

GUARANTEED LOW INPUT OFFSET CHARACTERISTICS
HIGH INPUT IMPEDANCE

LOW OFFSET CURRENT

LOW BIAS CURRENT

OPERATION OVER WIDE SUPPLY RANGE

ABSOLUTE MAXIMUM RATINGS
Supply Voltage

uA108A, A108, uA208A, uA208 +20 V

uA308A, tA308 +18 V
Internal Power Dissipation (Note 1)

Metal Can 500 mW

DiP 600 mW

Flatpak 570 mW

Mini DIP 310 mW
Differential Input Current (Note 2) +10 mA
Input Voltage (Note 3) +15 V
Storage Temperature Range -65°C to +150°C

Operating Temperature Range
Military (uA108A, uA108)
Industrial (tA208A, uA208)
Commercial (tA308A, uA308)

-65°C to +125°C
-25°C to +85°C
0°C to +70°C

CONNECTION DIAGRAMS
8-PIN METAL CAN
(TOP VIEW)
PACKAGE OUTLINE 58

PACKAGE CODE H

ORDER INFORMATION

TYPE PART NO.
LAT08A rAT08AHM
nA108 #A1T08HM
#A208A ©A208AHM
1A208 #A208HM
LA308A nA308AHC
1A308 nA308HC

Pin Temperature (Soldering, 60 s) 300°C
Output Short-Circuit Duration (Note 4) Indefinite
14-PIN DIP *+ 10-PIN FLATPAK**
(TOP VIEW) (TOP VIEW)
PACKAGE OUTLINE 6A PACKAGE OUTLINE 3F
PACKAGE CODE D PACKAGE CODE F
vl Y B ve " E——cowr
2 " ORDER INFORMATION | " —3 5 o
IcC
COMPrT- e e PART NO. "”'::4::1>"|_ﬂ;:'w
suarn[_] [Jcove uA108A  LAT08ADM N "
4 11 1A108 1A108DM 71 e— v-
-n[] 1w uA208A  uA208ADM
"‘NE: Fovr #A208 4208DM gsl?EER INFO':X::II\(I)(;\‘
5 ° uA308A nA308ADC )
GUARDE ENC 1LA308 LA308DC rA108A uAT08AFM:
; 5 ©A108 wAT08FM
V- NC LA208A wA208AFM
uA208 uA208FM
** Available on special order

CONNECTION DIAGRAMS
8-PIN MINI DIP
(TOP VIEW)
PACKAGE OUTLINE 9T

PACKAGE CODE T

comp

—IN

+IN

ORDER INFORMATION

TYPE PART NO.
HA308A HA308ATC
1A308 HA308TC

See notes on following pages.
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FAIRCHILD » ©A108A « 1A208A * .A308A  LA108  uA208 « LA308

EQUIVALENT CIRCUIT

COMPENSATION COMPENSATION
o
1 8 v+
-9
Ry Rs Re R7 Q12
20k 20k |10k 10k
Rg Q18 Rio
Q7 Q 011 56kO
90Q OUTPUT
9Qg Q10
6
R
11
Qg -_u@ QE‘_L 71 4?016 2400
INVERTING '\Q19
INPUT
Q1 l ufl
2 ~—
‘V\/‘v
Q3 Qg4 Ria
som 940
Q20
3 - QZ6>['r R13
o Q2 Q28 20k0)
NON-
INVERTING
INPUT R1 R2 o
2kQ 2kQ 12§
3205
V_
ey
Ri9 Ry Ris 4
6.4kQ 5000 1kQ

Pin numbers are for metal can only
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FAIRCHILD « 1A108A « uA208A * uA308A * 1A108 * LA208 » 1A308

1A108A and uA208A

ELECTRICAL CHARACTERISTICS: +5.0V <Vg=< +20V, Ty =25°C,C¢c = 30 pF unless otherwise specified.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage 0.3 0.5 mV
Input Offset Current 0.05 0.2 nA
Input Bias Current 0.8 2.0 nA
Input Resistance 30 70 M
Supply Current Vg =15V 0.3 0.6 mA
Vg=#16V, R > 10kQ,
Large Signal Voltage Gain VouT = +10V 80,000 300,000 VIV
The following specifications apply for —55°C < Ta < +125°C (Note 5)
Input Offset Voltage 1.0 mV
Average Input Offset Voltage Drift 1.0 5.0 wv/°c
Input Offset Current 0.4 nA
Average Input Offset Current Drift 0.5 2.5 pA/°C
Input Bias Current 0.8 3.0 nA
Supply Current Ta=+125°C 0.15 0.4 mA
Input Voltage Range Vg=+15V +13.5 \Y
Common Mode Rejection Ratio 96 110 dB
Supply Voltage Rejection Ratio 96 110 dB
] ) Vg =16V, R > 10kQ
Large Signal Voltage Gain VouT =10 V 40,000 VIV
OQutput Voltage Swing Vg=+15V, R > 10 kQ +13 +14 \
wA308A
ELECTRICAL CHARACTERISTICS: +5.0V < Vg =< %15V, Tp = 25°C, Cc = 30 pF unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage 0.3 0.5 mV
Input Offset Current 0.2 1.0 nA
Input Bias Current 1.5 7.0 nA
Input Resistance 10 40 M
Supply Current Vg =216V 0.3 0.8 mA
Vg=+15V, R > 10k,
Large Signal Voltage Gain VouT =10V 80,000 300,000 VIV
The following specifications apply for 0°C < Ta < +70°C
Input Offset Voltage 0.73 mV
Average Input Offset Voltage Drift 1.0 5.0 uv/°c
Input Offset Current 1.5 nA
Average Input Offset Current Drift 2.0 10 pA/°C
Input Bias Current 10 nA
Input Voltage Range Vg=215V +13.5 \%
Common Mode Rejection Ratio 96 110 dB
Supply Voltage Rejection Ratio 96 110 dB
Vg=+15V, R > 10k,
Large Signal Voltage Gain VouT = £10 V 60,000 VIV
Output Voltage Swing Vg=+156V, RL = 10 kQ +13 +14 \Y

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for metal can, 8.3 mW/°C for the
DIP, 5.6 mW/°C for the mini DIP and 7.1 mW/°C for the flatpak.
2. The inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will flow if a differential input

voltage in excess of 1 V is applied between the inputs unless adequate limiting resistance is used.

For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage.
Short circuit may be to either supply or ground. Rating applies to operation up to the maximum operating temperature range.
For the uA208A/208, all temperature specifications apply over -25°C < Ta < 85°C.

apw
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FAIRCHILD « «A108A « 1A208A  .A308A  .A108 » LA208 » LA308

nA108 and ©A208

ELECTRICAL CHARACTERISTICS: +5.0V < Vg =< +20V, Tp = 256°C, Cc = 30 pF unless otherwise specified.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS

Input Offset Voltage 0.7 2.0 mV

Input Offset Current 0.05 0.2 nA

Input Bias Current 0.8 2.0 nA

Input Resistance 30 70 M

Supply Current Vg=+15V 0.3 0.6 mA

. RL =10k, VoyT=*10V

Large Signal Voltage Gain 50,000 300,000 VIV
Vg=:15V

The following specifications apply for —55°C < Tp < 125°C (Note 5)

Input Offset Voltage 3.0 mV

Average Input Offset Voltage Drift 3.0 15 wuv/°c

Input Offset Current 0.4 nA

Average Input Offset Current Drift 0.5 2.5 pA/°C

Input Bias Current 3.0 nA

Supply Current Tp =+125°C 0.15 0.4 mA

Input Voltage Range Vg=+15V +13.5 \

Common Mode Rejection Ratio 85 100 dB

Supply Voltage Rejection Ratio 80 96 dB

Large Signal Voltage Gain Vs = =15V, RL = 10ka, 25,000 VIV
VouTt =+10V

Output Voltage Swing Vg =15V, R|_=10kQ +13 14 v

nA308
ELECTRICAL CHARACTERISTICS: +5.0V < Vg =< =15V, Ty = 25°C, Cc = 30 pF unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS

Input Offset Voltage 2.0 7.5 mV

Input Offset Current 0.2 1.0 nA

Input Bias Current 1.5 7.0 nA

Input Resistance 10 40 MQ

Supply Current Vg=+15V 0.3 0.8 mA

X Vg=+15V, R > 10 kQ,

Large Signal Voltage Gain 25,000 300,000 V/V
Vout =10V

The following specifications apply for 0°C < Ta < +70°C

Input Offset Voltage 10 mV

Average Input Offset Voltage Drift 6.0 30 uVv/°Cc

Input Offset Current 1.5 nA

Average Input Offset Current Drift 2.0 10 pA/°C

Input Bias Current 10 nA

Input Voltage Range Vg=+15V +13.5 \

Common Mode Rejection Ratio 80 100 dB

Supply Voltage Rejection Ratio 80 96 dB

Large Signal Voltage Gain Vs ==18V. RL =10k, 15,000 %
VouTt =10V

Output Voltage Swing Vg=+15V, R =10kQ 13 14 \
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FAIRCHILD « A108A « .A208A * .A308A  .A108  LA208 . wA308

INPUT NOISE - nV/ HZ

OUTPUT IMPEDANCE - Q

INPUT CURRENT - nA

VOLTAGE GAIN - dB

TYPICAL PERFORMANCE CURVES FOR uA108 SERIES
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TYPICAL PERFORMANCE CURVES FOR uA108A ¢ uA208A ® uA108 ® uA208 (Unless Otherwise Specified)
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FAIRCHILD - «A108A * 1A208A « .A308A « LA108  1A208 * .. A308

INPUT

TYPICAL PERFORMANCE CURVES FOR uA308A AND nA308 (Unless Otherwise Specified)
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FAIRCHILD » ©A108A * 1A208A « tA308A * . LA108 * .LA208 » 1A308

GUARDING

Extra care must be taken in the assembly of printed circuit boards to take full advantage of the low input currents of the xA108 amplifier. Boards
must be thoroughly cleaned with TCE or alcohol and blown dry with compressed air. After cleaning, the boards should be coated with epoxy or
silicone rubber to prevent contamination.

Even with properly cleaned and coated boards, leakage currents may cause trouble at 125°C, particularly since the input pins are adjacent to
pins that are at supply potentials. This leakage can be significantly reduced by using guarding to lower the voltage difference between the
inputs and adjacent metal runs. Input guarding of the 8-pin TO-99 package is accomplished by using a 10-pin pin circle, with the leads of the
device formed so that the holes adjacent to the inputs are empty when it is inserted in the board. The guard, which is a conductive ring
surrounding the inputs, is connected to a low impedance point that is at approximately the same voltage as the inputs. Leakage currents from
high voltage pins are then absorbed by the guard.

The pin configuration of the dual in-line package is designed to facilitate guarding, since the pins adjacent to the inputs are not used (this is
different from the standard 4uA741 and wA101A pin configuration).

CONNECTION OF INPUT GUARDS
BOARD LAYOUT FOR
INPUT GUARDING WITH

INVERTING AMPLIFIER FOLLOWER NON-INVERTING AMPLIFIER TO-99 PACKAGE
(BOTTOM VIEW)
COMPENSATION
v T
Ry N \ l /
T OUTPUT gy 7 8 )
6 :
R* 5
i N o,
ety ouTRUT ’
—% e ouTPUT V-
Ry 4
R [ | GUARD
= = INeuT o BOTTOM VIEW
Rq R2 *Use to com f R1 Ra
- pensate for NOTE: Must be low
Rq+ R2 large source resistances. Rq + R2 impedance
TYPICAL APPLICATIONS
.’ASTf SUMMING AMPLIFIER WITH LOW INPUT CURRENT SAMPLE AND HOLD
Rg 05* v+ Ry
INPUT | eUT _|_+_j_ _m
Q1
Q2
R1 [ 1 SAMPLE
C3 |
190 0002 wF 0.002 pF T
1t ot
R2 OUTPUT ;MF
M
R3
M

*In addition to increasing speed,
the uA101A raises high and low
frequency gain, increases output
drive capability and eliminates
thermal feedback.

t Power Bandwidth: 250 kHz
Small Signal Bandwidth: 3.5 MHz
Slew Rate: 10 V/us

6x1078
Cg = ———
k3 5 Rq

* Worst case drift less than
2.5 mV/s

t Teflon, Polyethylene or
Polycarbonate Dielectric
Capacitor
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1wA124 « uA224 o 1 A324 o 1L A2902

QUAD OPERATIONAL AMPLIFIERS
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The nA124 series of Quad Operational Amplifiers consists
of four independent high gain, internally frequency compensated operational amplifiers CONNE&TL?:;I:GRAM
designed to operate from a single power supply or dual power supplies over a wide range (TO'P VIEW)
of voltages. The common mode input range includes the negative supply, thereby
eliminating the necessity for external biasing components in many applications. The output PACKAGE OUTLINES 6A 9A
voltage range also includes the negative power supply voltage. They are constructed PACKAGE CODES. D P
using the Fairchild Planar* epitaxial process.
o INPUT COMMON MODE VOLTAGE RANGE INCLUDES GROUND OR NEGATIVE SUPPLY PR a—
e OUTPUT VOLTAGE CAN SWING TO GROUND OR NEGATIVE SUPPLY oura g ouro
o FOUR INTERNALLY COMPENSATED OPERATIONAL AMPLIFIERS IN A SINGLE ~INA Ez 3 [1-wo
PACKAGE +INa [ []+inD
o WIDE POWER SUPPLY RANGE: SINGLEOF3.0VTO30V 3 12
DUAL SUPPLY OF +1.5Vto +16 V v+ e 11[J v-orano
o POWER DRAIN SUITABLE FOR BATTERY OPERATION +ine 2 M) aine
O u]
-we [l ’4{;] ZINC
ABSOLUTE MAXIMUM RATINGS oure [ Adourc
Supply Voltage Between V+ and V— 32
Differential Input Voltage (Note 1) 32
Input Voltage (V—) (Note 1) -0.3V (V-)toV+
Internal Power Dissipation (Note 2) 670 mW
Operating Temperature Range — uA124 —55°C to +125°C
nA224 —25°C to +85°C
nA324 0°C to +70°C
1A2902 —40°C to +85°C ORDER INFORMATION
Storage Temperature Range . . TYPE PART NO.
Molded. Package —55°C to +1 25°C uA124 £A124DM
‘Hermetlc Package —65°C to +150°C uA224 wA224DM
Pin Temperature . uA324 uA324DC
Molded Package (Soldering, 10 s) 260°C uA324 wA324PC
Hermetic Package (Soldering, 60 s) 300°C nA2902 wA2902PC
1/4 EQUIVALENT CIRCUIT
© OUuTPUT
pJ ——0 V+
’ l*-— Q17 Ozi_l
r——-t Q22
5pF
c1
I¢ L NW—e Q26 Q28
R4
+ O— Q13\L 40k
b
Q2 Q6 R6 o
INPUTS Sk l‘“ R3
25
Q16 |
- o— Q3 Qs '\1 ' Q27 :l——«
Q11|Q12 Q21
o <) X |
Q14 Q20 RS g
as a7 A
-0
(GROUND) V—~
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FAIRCHILD « ©nA124 « 1A224 + uA324 » 1A2902

nA124 « uA224
ELECTRICAL CHARACTERISTICS: V+ = 5.0 Vdc, Tp = 25°C unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS

Input Offset Voltage (Note 5) 2.0 5.0 mV
Input Offset Current 3.0 30 nA
Input Bias Current —45 -150 nA
Input Common Mode Voltage Range 0 V+ -15V \
Common Mode Rejection Ratio Rg < 10 kQ 70 85 dB
Large Signal Open Loop Voltage Gain V+ = +15V, R = 2kQ 50 100 V/imV

ViN+ = +1 Vdc,

Source ViN— =0 20 40 mA

V+ = +15V

VIN' = +1 Vdc
Output Current Sink ViNt =0 10 20 mA

V+ = +15 Vdc

ViN— = +1Vdc,

Sink ViN+t =0 12 50 nA

VOUT =200 mV
Power Supply Rejection Ratio 65 100 dB
Channel Separation f =1 kHz to 20 kHz -120 dB
Short Circuit Current To ground 40 60 mA

The following specifications apply for —55°C < T <+125°C for uA124 and —25°C to +85°C for uA224

Input Offset Voltage (Note 5) 7 mV
Average Temperature Coefficient of _ o
Input Offset Voltage Rs =0 7 wVIC
Input Offset Current +100 nA
Average Temperature Coefficient of o
Input Offset Current 10 PAIC
Input Bias Current —40 -300 nA
Large Signal Open Loop Voltage Gain R =2kQ,V+ = +15V 25 VimV

VoH V+ = +30 Vdc, R = 2kQ 26 v
Output Voltage Range Vou V+ = +30 Vdc, R = 10 kQ 27 28 )

VoL V+ = 5 Vdc, R < 10 kQ 5 20 mV
Input Common Mode Voltage Range V+ = +30 Vdc 0 V+ -2.0 Vv

ViNt = +1V

Source Vin— = 0, V4 = 15V 10 20 mA

Output Current v
. VIN_ = +1

Sink Vin+ =0,V+ =15V ° 8 mA
Differential Input Voltage V+ \
Supply Current R =, Vgc =30V 1.5 3.0 mA

RL = wv,VCC =45V 0.7 1.2 mA
NOTES:

. For-supply voltage less than 30 V between V+ and V—, the absolute maximum input voltage is equal to the supply voltage.

. Rating applies to ambient temperature up to 70°C. Above T = 70°C, derate linearly at 8.3 mW/°C.

. Not to exceed maximum package power dissipation.

. Output will swing to ground.

. VoyT = 1.4 Vdc, Rg = 0 Q with V+ from 5 Vdc to +30 Vdc; and over the full input common mode range (0 to V+ — 2.0 Vdc) except at 25°C, where
common mode range is 0 Vdc to V+ — 1.5 Vdc.

s WD =
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FAIRCHILD « ©A124 « 1A224 « 1A324 + uA2902

nA324
ELECTRICAL CHARACTERISTICS: V+ = 5.0 Vdc, T = 25°C unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS

Input Offset Voltage (Note 5) 2.0 7.0 mV
Input Offset Current 5.0 50 nA
Input Bias Current —45 —250 nA
Input Common Mode Voltage Range 0 V+ -15V \
Common Mode Rejection Ratio Rg < 10 kQ 65 70 dB
Large Signal Open Loop Voltage Gain V+ = +15V, R = 2kQ 25 100 VimVv

ViN+ = +1 Vdc,

Source VIN—-=0 20 40 mA

V+ = +15V

ViN— = +1Vdc
Output Current Sink ViN+ =0 10 20 mA

V+ = +15 Vde

Vin— = +1 Vdc,

Sink ViN+ =0 12 50 HA

VouTt = 200 mV
Power Supply Rejection Ratio 65 100 dB
Channel Separation f=1kHz to 20 kHz -120 dB
Short Circuit Current To ground 40 60 mA

The following specifications apply for 0°C to +70°C

Input Offset Voltage (Note 5) 9 mV
:‘\;i;ag?fs'r;r\r;gﬁ:;t:re Coefficient of Rg =0 7 WVIC
Input Offset Current +100 +150 nA
:‘\;irtagtfafs'l'etirgﬁrrea::re Coefficient of 10 PAPC
Input Bias Current -40 —-500 nA
Large Signal Open Loop Voltage Gain RL=2kQ, V+ = +15V 15 VimV
VoH V+ = +30 Vdc, R, = 2kQ 26 v
Output Voitage Range VoH V+ = +30 Vdc, R = 10 kQ 27 28 \
VoL V+ = 5 Vdc, R, < 10kQ 5 20 mv
Input Common Mode Voltage Range V+ = +30 Vdc 0 V+ -2.0 \
Output Current Souree \é::t - 3'1\/\-/* — 18V * *° ™
Sink z::; - c;‘v\i 15V 5 8 mA
Differential Input Voltage V+ Vv
Supply Current R =®,Vgc =30V 1.5 3.0 mA
R =, Vgc=+5V 0.7 1.2 mA
NOTES:
1. For supply voltage less than 30 V between V+ and V—, the absolute maximum input voltage is equal to the supply voltage.

. Rating applies to ambient temperature up to 70°C. Above T = 70°C, derate linearly at 8.3 mW/°C.

. Not to exceed maximum package power dissipation.

. Output will swing to ground.

VouT = 1.4 Vdc, Rg = 0 Q with V+ from § Vdc to +30 Vdc; and over the full input common mode range (0 to V+ — 2.0 Vdc) except at 25°C, where common
mode range is 0 Vdc to V+ — 1.5 Vdc.

aRrLON
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FAIRCHILD * 1A124 « 1A224 » ;1A324 + 11A2902

wA2902
ELECTRICAL CHARACTERISTICS: V+ = 5.0 Vdc, Tp = 25°C unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Note 5) 2.0 7.0 mV
Input Offset Current 5.0 50 nA
Input Bias Current —45 —250 nA
Input Common Mode Voltage Range 0 V+ -15V \
Common Mode Rejection Ratio Rg < 10 kQ 50 70 dB
Large Signal Open Loop Voltage Gain V+ = +15V, R =2kQ 100 VimV
Vin+ = +1Vdc,
Source ViN— =0 20 40 mA
V+ = +15V
Output Current
VIN_ = +1Vdc
Sink V|N+ =0 10 20 mA
V+ = 415 Vdc
Power Supply Current R = 3.0 mA
Power Supply Rejection Ratio 50 100 dB
Short Circuit Current To ground 40 60 mA
Channel Separation = 1 kHz to 20 kHz -120 dB
The following specifications apply for —~40°C to +85°C
Input Offset Voltage (Note 5) 10 mV
Average Temperature Coefficient Rg =0 7 uVIPC

of Input Offset Voltage

Input Offset Current +45 +200 nA

Average Temperature Coefficient

of Input Offset Current 10 PAIC

Input Bias Current —40 —-500 nA

Large Signal Open Loop Voltage Gain RL=2kQ,V+ = +15V 15 VimVv
Vou V+ = +30 Vdc, R = 2k 22 \

Output Voltage Range VoH V+ = +30 Vdc, R =10 kQ 23 24 Vv
VoL V+ = 5Vdc, Ry < 10 kQ 5 100 mv

Input Common Mode Voltage Range V+ = +30 Vdc 0 V+ -2.0 \"

VIiNt = +1V

vt Cure Source V::— —0,V+ =15V 10 20 mA

sink v oV —1sy 5 8 mA

Differential Input Voltage V+ \'

NOTES:
1. For supply voltage less than 30 V between V+ and V—, the absolute maximum input voltage is equal to the supply voltage.

s ON

. Rating applies to ambient temperature up to 70°C. Above Tp = 70°C, derate linearly at 8.3 mW/°C.

. Not to exceed maximum package power dissipation.

. Output will swing to ground.

- VouT = 1.4 Vdc, Rg = 0 Q with V+ from § Vdc to +30 Vdc; and over the full input common mode range (0 to V+ — 2.0 Vdc) except at 25°C, where

common mode range is 0 Vdc to V+ — 1.5 Vdc.
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FAIRCHILD « nA124 « 1A224 » 1 A324 » 1A2902

V3 — OUTPUT VOLTAGE
REFERENCED TO V+ (Vpg)

OUTPUT VOLTAGE RANGE — V pk-pk

TYPICAL PERFORMANCE CURVES

LARGE SIGNAL OPEN LOOP
VOLTAGE GAIN AS A
FUNCTION OF FREQUENCY

5w 1]
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g 130 |
g 80 N
§ 60 A
a
g H
z 40
§ 20 Ny
<
Z S
@ o
g
3 -20
1.0 10 100 1.0k 10k 100 k 1.0M
FREQUENCY — Hz
OUTPUT CHARACTERISTICS OUTPUT CHARACTERISTICS OUTPUT VOLTAGE AS A
CURRENT SOURCING CURRENT SINKING FUNCTION OF FREQUENCY
8 m 10 30
AURRARUARTINNI vy
Ll V+ = +15Vpc ] 25 R = 10 k(2 {
3 Va0 Vee ] x \ Th = 25°C
6T +viz o1 JA 1 = | -2 20
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uwA148 « 1A248 « 1A348

wA149 « tA249 « uA349

QUAD OPERATIONAL AMPLIFIERS
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The nuA148 series is a true quad uA741. It consists of four
independent, high gain, internally compensated, low power operational amplifiers which
have been designed to provide functional characteristics identical to those of the familiar
uA741 operational amplifier. In addition, the total supply current for all four amplifiers is
comparable to the supply current of a single uA741 type op amp.

Other features include input offset currents and input bias current which are much less
than those of a standard uA741. Also, excellent isolation between amplifiers has been
achieved by independently biasing each amplifier and using layout techniques which mini-
mize thermal coupling. The uA149 series has the same features as the uA148 except that
it is decompensated to give a gain bandwidth product of 4 MHz typical at a gain greater
than 5.

CONNECTION DIAGRAM

14-PIN DIP

(TOP VIEW)
PACKAGE OUTLINES 6A 9A
PACKAGE CODES D P

w1
e {9
- ]
e N T
Eﬁﬁﬁj
- ]

® ,A741 OP AMP OPERATING CHARACTERISTICS
® LOW SUPPLY CURRENT DRAIN
® CLASS AB OUTPUT STAGE - NO CROSSOVER DISTORTION ours oure
® PIN COMPATIBLE WITH THE nA324 & uA3403
® LOW INPUT OFFSET VOLTAGE—1 mV TYP ORDER INFORMATION
® LOW INPUT OFFSET CURRENT —4 nA TYP TYPE PART NO.
® LOW INPUT BIAS CURRENT —30 nA TYP uA148 nA148DM
® GAIN BANDWIDTH PRODUCT uA248 uA248DC
1#A148 (UNITY GAIN) —1.0 MHz TYP L A248 A248PC
uA149 (AV>5) —4 MHz TYP uA348 uA348DC
® HIGH DEGREE OF ISOLATION BETWEEN AMPLIFIERS — 120 dB LA348 LA348PC
® OVERLOAD PROTECTION FOR INPUTS AND OUTPUTS uA149 uA149DM
nA249 uA249DC
uA249 uA249PC
nA349 uA349DC
nA349 uA349PC
ABSOLUTE MAXIMUM RATINGS nA148/uA149 nA248/uA249 1A348/.A349
Supply Voltage 22V +18 V 18V
Differential Input Voltage +44 V +36 V +36 V
Input Voltage +22 'V 18V +18 V
Output Short Circuit Duration (Note 1) continuous continuous continuous
Power Dissipation (Pp at 25°C) and
Thermal Resistance (64a), (Note 2)
Plastic DIP Po - - 700 mW
OJA - - 150°C/W
Ceramic DIP Po 670 mW 670 mW 670 mW
0JA 100°C/W 100°C/W 100°C/W

Operating Temperature Range
Storage Temperature Range
Pin Temperature

Molded Package (Soldering, 1G s)

Hermetic Package (Soldering, 60 s) 300°C
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-65°C to +150°C

-55°C<Ta<+125°C -25°C<Ta<+85°C 0°C<Ta<+70°C
-65°C to +150°C -65°C to +150°C

260°C 260°C
300°C 300°C




FAIRCHILD e 1A148/.A149 SERIES

DC ELECTRICAL CHARACTERISTICS: Vg =+15 V, Ta = 25°C unless otherwise noted

HA148/uA149
CHARACTERISTIC CONDITIONS N ~F VAX UNITS
Input Offset Voltage Rs<10 k2 1.0 5.0 mV
Input Offset Current 4 25 nA
Input Bias Current 30 100 nA
Input Resistance 0.8 25 M
Supply Current All Amplifiers 24 3.6 mA
Large Signal Voltage Gain VouT =%10 V,R|_>2kQ 50 160 V/mV
Amplifier to Amplifier =1 Hz to 20 kHz —120 dB
Coupling (Input Referred)
Output Short Circuit Current 25 mA
The following specification apply for —56°C<TA<+125°C
Input Offset Voltage Rs <10 kQ 6.0 mV
Input Offset Current 75 nA
Input Bias Current 325 nA
Large Signal Voltage Gain RL>2kQ, VoyuT =+10V 25 V/mv
Output Voltage Swing R =10 k& +12 \Y
RL=2kQ £10 + Y,
Input Voltage Range +12 \Y
Common-Mode Rejection Ratio Rs<10 kQ 70 90 dB
Supply Voltage Rejection Rs <10 kQ 77 96 dB
AC CHARACTERISTICS: Vg =215 V, Tp = 25°C unless otherwise noted
Small Signal Bandwidth uA148 1.0 MHz
nA149 4.0 MHz
Phase Margin uA148 (Av = 1) 60 degrees
#A149 (Av = 5) 60 degrees
Slew Rate #A148 (Av = 1) 0.5 V/us
MA149 (Av = 5) 2.0 Vius
NOTES:

1. Any of the amplifier outputs can be shorted to ground indefinitely; however, more than one should not be simultaneously shorted as the maximum junction

temperature will be exceeded.

2. The maximum power dissipation for these devices must be derated at elevated temperatures and is dictated by Ty (Max), 8JA, and the ambienttemperature,
Ta. The maximum available power dissipation at any temperature is Pp = (Ty (MaX) - TA)/6ua or the 25°C Pp (MAXx), whichever is less.
3. uA148, 248, 348 are capable of driving 100 pF capacitive load. uA149, 249, 349 are capable of driving 50 pF capacitive load.
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FAIRCHILD e .A148/.A149 SERIES

DC ELECTRICAL CHARACTERISTICS: Vg =15V, Tp = 25°C unless otherwise noted

LA248/ uA249
CHARACTERISTIC CONDITIONS N =F AR UNITS
Input Offset Voltage Rs<10kQ 1.0 6.0 mV
Input Offset Current 4 50 nA
Input Bias Current 30 200 nA
Input Resistance 0.8 25 MQ
Supply Current All Amplifiers 24 45 mA
Large Signal Voltage Gain VouT = 10V, R >2kQ 25 160 V/mV
Amplifier to Amplifier f=1Hzto 20 kHz —120 dB
Coupling (Input Referred)

Qutput Short Circuit Current 25 mA
The following specification apply for —256°C<Ta< 85°C
Input Offset Voltage Rs<10 kQ 75 mV
Input Offset Current 125 nA
Input Bias Current 500 nA
Large Signal Voltage Gain RL=>2kQ, VoyuT =10V 15 V/mV
Qutput Voltage Swing R =10kQ +12 +13 \%
RL=2kQ +10 +12 v
Input Voltage Range +12 \%
Common-Mode Rejection Ratio Rs<< 10 kQ 70 90 dB
Supply Voltage Rejection Rs<10 k2 77 96 dB
AC CHARACTERISTICS: Vg = 15 V, Ta = 25°C unless otherwise noted
Small Signal Bandwidth uA248 1.0 MHz
uA249 4.0 MHz
Phase Margin uA248 (Av =1) 60 degrees
uA249 (Av = 5) 60 degrees
Slew Rate uA248 (Av =1) 0.5 V/us
1A249 (Av =5) 2.0 V/us
NOTES:

1. Any of the amplifier outputs can be shorted to ground indefinitely; however, more than one should not be simultaneously shorted as the maximum junction

temperature will be exceeded.

2. The maximum power dissipation for these devices must be derated at elevated temperatures and is dictated by Ty (MAx), 6JA, and the ambient temperature,
TA. The maximum available power dissipation at any temperature is Pp = (Ty (MAX) - Ta)/64a or the 25°C Pp (MaXx), Whichever is less.
3. uA148, 248, 348 are capable of driving 100 pF capacitive load. uA149, 249, 349 are capable of driving 50 pF capacitive load.
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FAIRCHILD e 4A148/.A149 SERIES

DC ELECTRICAL CHARACTERISTICS: Vg =415V, TA = 25°C unless otherwise noted

uA348/uA349
CHARACTERISTIC CONDITIONS N = A UNITS
Input Offset Voltage Rs<10kQ 1.0 6.0 mV
Input Offset Current 4 50 nA
Input Bias Current 30 200 nA
Input Resistance 08 25 MQ
Supply Current All Amplifiers 24 45 mA
Large Signal Voltage Gain VouT =%10V, R =22kQ 25 160 V/mV
Amplifier to Amplifier f =1 Hzto 20 kHz —-120 dB
{Input Referred)
Output Short Circuit Current 25 mA

The following specification apply for 0°C<TA<70°C

Input Offset Voltage Rs <10 kQ 75 mV
Input Offset Current 100 nA
Input Bias Current 400 nA
Large Signal Voltage Gain RL>22k ,VoyT=%10V 15 V/imV
Output Voltage Swing RL =10kQ +12 +13 \
RL =2kQ +10 + \Y
Input Voltage Range +12 \Y
Common-Mode Rejection Ratio Rs<<10 kQ 70 90 dB
Supply Voltage Rejection Rs<10 kQ 77 96 dB

AC CHARACTERISTICS: Vg = £15 V, Ta = 25°C unless otherwise noted

Small Signal Bandwidth uA348 1.0 MHz
uA349 4.0 MHz
Phase Margin uA348 (Av=1) 60 degrees
uA349 (Av = 5) 60 degrees
Slew Rate MA348 (Av =1) 05 V/us
UA349 (Av = 5) 2.0 V/us
NOTES:

1. Any of the amplifier outputs can be shorted to ground indefinitely; however, more than one should not be simultaneously shorted as the maximum junction
temperature will be exceeded.

2. The maximum power dissipation for these devices must be derated at elevated temperatures and is dictated by Ty (MAX), 6JA, and the ambient temperature,
Ta. The maximum available power dissipation at any temperature is Po = (Ty (MAx) - TA)/84a or the 25°C Pp (MAx), whichever is less.

3. pA148, 248, 348 are capable of driving 100 pF capacitive load. nA149, 249, 349 are capable of driving 50 pF capacitive load.
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FAIRCHILD e ,A148/.A149 SERIES

% EQUIVALENT CIRCUIT
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FAIRCHILD e ,A148/.A149 SERIES

SUPPLY CURRENT — mA

OUTPUT IMPEDANCE — 2

TYPICAL PERFORMANCE CURVES (Cont'd)

SUPPLY CURRENT AS A
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FAIRCHILD ¢ ;A148/.A149 SERIES

GAIN —dB

TYPICAL PERFORMANCE CURVES (Cont'd)
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wA318

HIGH-SPEED OPERATIONAL AMPLIFIER
FAIRCHILD LINEAR INTEGRATED CIRCUITS

ENERAL DESCRIPTION — The wA318 is a precision high-speed operational amplifier
esigned for applications requiring wide bandwidth and high slew rate. It features a factor
f ten increase in speed over general purpose devices without sacrificing DC performance.

CONNECTION DIAGRAM
TO-3 PACKAGE

(TOP VIEW)
he wA318 has internal unity gain frequency compensation. This simplifies its application PACKAGE OUTLINE 58
PACKAGE CODE H

nce no external components are necessary for operation. However, unlike most inter-
ally compensated ampilifiers, external frequency compensation may be added for op-
mum performance. For inverting applications, feedforward compensation will boost the
ew rate to over 150 V/us and almost double the bandwidth. Overcompensation can be
sed with the amplifier for greater stability when maximum bandwidth is not needed.
urther, a single capacitor can be added to reduce the 0.1% settling time to under 1 us.

he high speed and fast settling time of this op amp makes it useful in A/D converters,
scillators, active filters, sample and hold circuits or general purpose amplifiers. This de-
ce is easy to apply and offers a better AC performance than industry standards such as
e uA709.

15 MHz SMALL SIGNAL BANDWIDTH
GUARANTEED 50 V/uS SLEW RATE
MAXIMUM BIAS CURRENT OF 500 nA

COMPENSATION-2

BALANCE/
COMPENSATION-1

O OUTPUT

ORDER INFORMATION

@, COMPENSATION-3

OPERATES FROM SUPPLIES OF +t5VTO =20 V TYPE PART NO.
INTERNAL FREQUENCY COMPENSATION A318 A318HC
Iz =

INPUT AND OUTPUT OVERLOAD PROTECTED
PIN COMPATIBLE WITH GENERAL PURPOSE OP AMPS
BSOLUTE MAXIMUM RATINGS
upply Voltage +20V
ower Dissipation (Note 1) 500 mW
ifferential Input Current (Note 2) +10 mA
put Voltage (Note 3) +15V

Indefinite

utput Short-Circuit Duration
perating Temperature Range
torage Temperature Range

in Temperature (Soldering, 10 s)

0°C to +70°C

-65°Cto +

150°C
300°C




96-6
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FAIRCHILD « ©A318

ELECTRICAL CHARACTERISTICS: =5V <VS <20V, Ty = +25°C

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage 4 10 mv
Input Offset Current 30 200 nA
Input Bias Current 150 500 nA
Input Resistance 0.5 3 MQ
Supply Current 5 10 mA
Large Signal Voltage Gain Vg = 15V, Voyt = =10V, R = 2kQ 25 200 Vv/imv
Slew Rate Vg = +15 V, Ay = 1 50 70 Vius
Small Signal Bandwidth Vg = =15V 15 MHz
The following specifications apply for 0°C < Tp < +70°C
Input Offset Voltage 15 mV
Input Offset Current 300 nA
Input Bias Current 750 nA
Large Signal Voltage Gain Vg = 215V, Voyt = #10V, R = 2kQ 20 Vimv
Output Voltage Swing Vg = 215V, R = 2k} *12 +13 \"
input Voltage Range Vg = 15V +11.5 \
Common-Mode Rejection Ratio 70 100 dB
Supply Voltage Rejection Ratio 65 80 dB
NOTES:

1. The maximum junction temperature of the uA318 is 150°C for operating at elevated temperatures. The TO-5 package must be derated based on a thermal
resistance of 150°C/W, junction to ambient or 45°C/W, junction to case.

2. The inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will flow if a differential input voltage in excess of 1 V
is applied between the inputs unless some limiting resistance is used.

3. For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.

TYPICAL PERFORMANCE CHARACTERISTICS

POWER SUPPLY
INPUT CURRENT VOLTAGE GAIN REJECTION
200 115 100 T
L Tp=25C
150 J A
BIAS L 80—,
A= g
190 110 & \POSITIVE uPPLY
~ - g
T %0 (I | g 60
= z f——
g 3 N & N\ 2
g < W 105 % 40| NEGATIVE SUPPLY
3 g Tp = 25° &
= 5 >
> a a
30 3 700 20
z OFFSET g Th=70°C &
20 100 2 \
0
10 \
0 o5 —20
o 10 20 30 40 50 60 70 5 10 15 20 00 1k 10k 100k 1M 10M
TEMPERATURE (°C) SUPPLY VOLTAGE (+V) FREQUENCY (Hz)
INPUT NOISE VOLTAGE COMMON MODE REJECTION SUPPLY CURRENT
3000 T T 11T 120 T 55 | i
Th=25C Rg =2k
Vg =15V Ta =25°C Ta=0C
1000 & 100 —_
2 B e S M
z ’\ z I
5 300 = 80 E 50
g & 5 | ——
2 g = 100k 3 \4 @ \/ _(4
T 100 = = 60 x
w —— a ) L
2 Q >~ ‘A = 25°C
<] H %
z 3 N z w0 & 45
=000, Rs = 1 k—H— Ta = 70°C
- S g @ A
10 S 2
3 0 40
10 100 1k 10k 100k 100 1k 10k 100k 1M 10M 5 10 15 20
FREQUENCY (Hz) FREQUENCY (Hz) SUPPLY VOLTAGE (+V)
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FAIRCHILD « .A318

OUTPUT SWING (+V) UNITY GAIN BANDWIDTH (MHz) OUTPUT IMPEDANCE (0)

OUTPUT SWING (+V)

TYPICAL PERFORMANCE CHARACTERISTICS (Cont'd.)

CLOSED LOOP OUTPUT
IMPEDANCE CURRENT LIMITING INPUT CURRENT
10° 14 600
102 \T’i - ;’"sg 12 F=— 400
—~
Ay = 1000 / s 10 I
10! x Ta= 10[1: ? 200
g s
10° \ V4 % Ta= 25!0 — T E 0
Ay = / 5 6 3
107" A E ‘i-' ~200
/ o 4 H
1072 2 -400 \
Vg = 16V
1072 [ | —600
10 100 1k 10k 100k 1M 0 4 10 15 20 25 ~08 —06 04 —02 0 02 04 06 08
FREQUENCY (Hz) OUTPUT CURRENT (mA) DIFFERENTIAL INPUT (V)
VOLTAGE FOLLOWER .
UNIT GAIN BANDWIDTH SLEW RATE INVERTER SETTLING TIME
22 120 15
[T
POSITIVE SLEW R “ 10m
110 N
NE Vs = =20 s 100 mv 1mv
tb Vg = =18V = Vg = =16V ]
18 —~ R o e 0T 2 A |4
\‘\ ™~ [~ z 3 o
Vg = =10V~ I~ § ; Vg = 15V N \1
® ~ o 0 % s _'rf =26 N 1mv
Vg = =5 NEGATIVE SLEW o 100my >
14 8 P —10 _2;: ‘-oop:,
] . O
B0 2 % a0 w8 7 o 10 20 3 40 5 6 70 " 003 01 0.3 1 3
TEMPERATURE (°C) TEMPERATURE (°C) TIME (us)
LARGE SIGNAL OPEN LOOP FREQUENCY VOLTAGE FOLLOWER
FREQUENCY RESPONSE RESPONSE PULSE RESPONSE
14 T 120 [ [ 20
ErH ;A = ?"gv —~ Tp = 25°C 16
12 s = 15V { 100 Vg = 15V —{ 225
\ 12
10 ) \\ 180 2 R r v
g \ PHASE / ﬁ § Y I
8 Z e 13 g £ N weut | [outrur
§ X1 b a8 \ /
6 g 40 £ % g » I
4 N\ 2 » 3 ﬁ S s \
em\ 12
2 N ° 0 . Vg = =15V _ |
N, ~18 I =|zs-c|
%sm i 2M M 10N W mm P45 700 1k Tok 100K 1M 10M 100M ez ez s 10 14 18
FREQUENCY (Hz) FREQUENCY (Hz) TIME (u8)
LARGE SIGNAL OPEN LOOP FREQUENCY INVERTER PULSE
FREQUENCY RESPONSE RESPONSE RESPONSE
14 T' =|z|5.'cl 120 | | 20
12 N Vs = =1sv|] 100 Ig s s e N
\ 12
1 I
\ \ g * \\ w0 % g : weur | [ourpur
S Zand B ) i
6 8 4 —— 90 ﬁ 8 \ I
2 N / H B \
4 § 2 \\ . E Q s —
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FREQUENCY (Hz) FREQUENCY (Hz) TIME (u8)
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FAIRCHILD « 1A318

AUXILIARY CIRCUITS
FEEDFORWARD COMPENSATION FOR COMPENSATION FOR MINIMUM
GREATER INVERTING SLEW RATEY SETTLINGt TIME
5k
A |
3k
L o1 uF
5k
INPUT
—— ouTpuT INPUT k
25k
BALANCE* =
tSlew rate typically 150 V/us. tSlew and settling time
*Balance circuit necessary for t0 0.1% fora 10 V
increased slew. step change is 800 ns.
OFFSET BALANCING ISOLATING LARGE CAPACITIVE LOADS OVERCOMPENSATION
Re
VWA- OUTPUT

TYPICAL APPLICATIONS

FAST VOLTAGE FOLLOWER FAST SUMMING AMPLIFIER DIFFERENTIAL AMPLIFIER
5pF 5pF 10k
L ol VW
NS ) 1ok | 10k 2
INPUT
5K 2 10k o
—AN—E OUTPUT
b INPUT LA - INPUT
OUTPUT 3 OUTPUT




FAIRCHILD ¢ yA318
TYPICAL APPLICATIONS (Cont'd.)
FAST SAMPLE AND HOLD FAST SUMMING AMPLIFIER WITH
LOW INPUT CURRENT
10 pF R Re
it INPUT ——AAA ANA- OUTPUT
5k 002 uF
AN
2 150 k é
4A118 & 4 outpur
INPUT 2N4391 K
SAMPLE
V+
D/A CONVERTER USING BINARY D/A CONVERTER USING LADDER NETWORK
WEIGHTED NETWORK
5pF 5 pF
—— i}
5k 5k
a0k 20k 10k 10k 10k
4L 7T
FROM SWITCHES -

FROM SWITCHES
*Optional — Reduces settling time.

*Optional — Reduces settling time.

WEIN BRIDGE SINE WAVE OSCILLATOR

750
VA~

OUTPUT

c2

R3
20k 1000 pF

*L1 — 10V - 14 mA bulb ELDEMA 1869
R1 = R2
C1 =C2
-1
27w R2 C1




WIDEBAND DC AMPLIFIER

HA702

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The pA702 is a monolithic DC Amplifier constructed using the Fairchild
Planar* epitaxial process. It is intended for use as an operational amplifier in analog computers, as a
precision instrumentation amplifier, or in other applications requiring a feedback amplifier useful from
dc to 30 MHz.

LOW OFFSET VOLTAGE

LOW OFFSET VOLTAGE DRIFT
WIDE BANDWIDTH — 20 MHz TYP
HIGH SLEW RATE — 5 V/us TYP

ABSOLUTE MAXIMUM RATINGS

Voltage Between V+ and V— Terminals
Peak Output Current
Differential Input Voltage
Input Voltage
Internal Power Dissipation (Note)
Metal Can
DIP
Flatpak
Operating Temperature Range
Military (uA702)
Commercial (uA702C)
Storage Temperature Range
Pin Temperature (Soldering, 60 s)

21V

50 mA

5.0 V
+1.5Vto—-60V

500 mW
670 mW
570 mW

—55°C to +125°C
0°C to +70°C
~65°C to +150°C
300°C

CONNECTION DIAGRAMS
8-PIN METAL CAN
(TOP VIEW)
PACKAGE OUTLINE 58S

PACKAGE CODE H

NOTE: Pin 4 connected to case.
ORDER INFORMATION

TYPE PART NO.
uA702 MA702HM

wA702C MA702HC

14-PIN DIP
(TOP VIEW)

PACKAGE OUTLINE 6A
PACKAGE CODE D

1\ ['—714

NC E :l NC
2 13

NC !: j v+
3 12

NOTE

Rating applies to ambi%nt temperature up to 7900 Above 70°C ambient derate linearly at 6.3mW/°C
for Metal Can, 8.3mW/ C for DIP and 7.1mW/ C for the Flatpak.

GND q ] oureur
4 11

-IN D j NC
5 10

+IN E j LAG

6 9
v |: :] LEAD
EQUIVALENT CIRCUIT z 8
NC NC
T S o+ E 3
na S R ORDER INFORMATION !
. TYPE PART NO. \
X uA702 wA702DM i
S 3% ~O Leao uA702C wA702DC |
1 Rs EXTERNAL !
o K 3 R o 10-PIN FLATPAK
1
GROUND O 50 Ac (TOP VIEW)
PACKAGE OUTLINE 3F

PACKAGE CODE F
ne=— o —T
2 1

2
INVERTING SRy
INPUT “—"<‘°7_ Q3 24k
3
NON-INVERTING
inpuT O 9
K| . GND [ “Ine
Qi Qg 3 8
"WL -Nn— ——Jouteur
7 7
o S Rio $h12 L) E— — [V
3 3 5
Rg Ry
24kQ 4800

Sau0a ¢ ;sm 6
(A S— —Jteao
S R11
S 200 . ORDER INFORMATION
e TYPE PART NO.
Pin numbers are shown for metal can only. uA702 LA702FM

*Planar is a patented Fairchild process.
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FAIRCHILD

« uA702

uA702

ELECTRICAL CHARACTERISTICS: T = 25°C unless otherwise specified.

V+ =120V, V—=—-6.0V

V+=6.0V, V—=-3.0V

CHARACTERISTICS CONDITIONS MIN Ve MAX MIN ~F MAX UNITS
Input Offset Voltage ES < 2k 0.5 2.0 0.7 3.0 mV
Input Offset Current 180 500 120 500 nA
Input Bias Current 2.0 5.0 1.2 3.5 MA
Input Resistance 16 40 22 67 k&
Input Voltage Range —-4.0 +0.5 —1.5 +0.5 \%
Common Mode Rejection Ratio Rg <2k, f<1kHz 80 100 80 100 dB
] - RL > 100 k&2, VOUT = £5.0 V 2500 | 3600 6000
Large Signal Voltage Gain RL S 100k, VouT = 225V 500 | 900 | 1500
Output Resistance 200 500 300 700 Q
Supply Current VouTt =0 5.0 6.7 2.1 3.3 mA
Power Consumption VouTt =0 90 120 19 30 mW
. Cl =0.01 uF, RI =202,
T'a:’:::;':;i")‘)"se Rise Time | Ry > 100k, Vi = 10 mV 25 120 ns
Overshoot Cp_ < 100 pF 10 50 %
Tra?:fgé ;ei:sc’"se Rise Time | C3=50pF, R > 100k®, 10 30 ns
QOvershoot VIN =1mV 20 40 %
The following specifications apply for —55°C < Ta< +1 25°C:
Input Offset Voltage Rg <2kQ 3.0 4.0 mV
Rs =50 2,
Average Temperature Coefficient Ta =25°Cto +125°C 25 10 35 15 wv/°c
of Input Offset Voltage Rg =50,
Tp =25°Cto —55°C 2.0 10 3.0 15 uv/°C
Input Offset Current Ta-+ Z?OC 80 500 50 500 na
Ta=-55C 400 1500 280 1500 nA
Average Temperature Coefficient | Tp =25°Cto +125°C 1.0 5.0 0.7 4.0 nA/°C
of Input Offset Current Ta=25Cto —55°C 3.0 16 2.0 13 nA/°C
input Bias Current Tp=-55"C 4.3 10 2.6 75 BA
Input Resistance 6.0 8.0 kQ
Common Mode Rejection Ratio Rg<2kQ,f<1kHz 70 95 70 95 dB
V+=12V,V—=-6.0V to
Supply Voltage Rejection Ratio V+=6.0V,V—=-3.0V 75 200 75 200 uV/V
Rg < 2k
. " Ry >100 kQ, V =50V 2000 7000
Large Signal Voltage Gain R:: > 100k vgﬂ —i25V 500 7750
Output Voltage Swing Rp > 100 kQ 5.0 +5.3 5 i2.7 v
R =>10kQ +3.5 +4.0 1.5 +2.0 \4
Ta=+125°C, V =0 4.4 6.7 1.7 3.3 mA
Supply Current Ta= 55T Von =0 50 75 24 39 mA
] Ta=+125°C, VouT =0 80 120 15 30 mW
Power Consumption TA=—55°C, VouT =0 90 135 19 35 mW

VOLTAGE TRANSFER
CHARACTERISTIC

TYPICAL PERFORMANCE CURVE FOR uA702

VOLTAGE TRANSFER
CHARACTERISTIC

— 30 :
v || [ [7FT I ] [ ] S
VT-6v Tl LA a5 Tp=-55°C [T
Ta=-s5°c AL 20 a*
L -mizstc TAs125°C
; > ~25°
T l T o Tas 25°C
/ w
3 [ g
g 4 E
g 7 S
c =
£, i g 7
2 ' 370 i
R =10k i R =10ka | A
N [ 20 fransfansy 1 Ve ey
LRL7100ka |_r_=100ka /i Ve -3y
) 1Y s o [
-5 3 B 1 5 -0 -6 -2 2 6 o

INPUT VOLTAGE - mv

INPUT VOLTAGE —mV

VOLTAGE GAIN
AS A FUNCTION OF
AMBIENT TEMPERATURE

4200 T
vaizy |
Voi-6V
3800
°
2
|
=z 3400
3
1
< 3000
5
ES
2600
2200
-60  -20 20 60 100 140

TEMPERATURE —°C
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FAIRCHILD - 1A702

ELECTRICAL CHARACTERISTICS: Tp

uA702C

= 25°C unless otherwise specified.

V+=120V,V—=-6.0V

V+=6.0V,V-=-3.0V

CHARACTERISTICS CONDITIONS MiN_ | TvP | Max | min | Tve | wmax | VTS
Input Offset Voltage Rg < 2kQ2 1.5 5.0 1.7 6.0 mV
Input Offset Current 0.5 2.0 0.3 2.0 uA
input Bias Current 25 7.5 1.5 5.0 uA
Input Resistance 10 32 16 55 kQ
Input Voltage Range —4.0 +0.5 —-1.5 +0.5 V
Common Mode Rejection Ratio Rg <2k, f<1kHz 70 92 70 92 dB
. . R > 100 k2, V =50V 2000 3400 6000
Large Signal Voltage Gain R,': > 100 k€2, v83; =125V 500 800 | 1500
Output Resistance 200 600 300 800 Q
Supply Current VouTt =0 5.0 6.7 2.1 3.3 mA
Power Consumption VouTt =0 90 120 19 30 mW
- C1=0.01uF, R =20
Tra:‘:':i't'; Z;;p)""se Rise Time | RL <100k, Viy =10mV 25 120 ns
Overshoot CL < 100pF 10 50 %
Transient Response| pige Time | (3 =50 pF, Ry > 100 k22, 10 30 ns
(x100 gain) Overshoot ViN = 1mV 20 40 %
The following specifications apply for 0°C < Ta < +70°C:
Input Offset Voltage Rg <2k 6.5 7.5 mV
Average Temperature Coefficient Rg =50 Q, 50 20 7.5 25 uv/°C
of Input Offset Voltage Tp=+70°Cto 0°C
Input Offset Current 25 2.5 MA
Average Temperature Coefficient | Ta =25 Cto +70°C 40 10 3.0 8.0 nA/°C
of Input Offset Current Ta=25°Cto 0°C 6.0 20 55 18 nA/°C
Input Bias Current Tp=0°C 4.0 12 2.7 8 wA
Input Resistance 6.0 18 9.0 27 kQ
Common Mode Rejection Ratio Rg<2kQ,f<1kHz 65 86 65 86 dB
V+=12V,V—-=—-6.0Vto
Supply Voitage Rejection Ratio V+=6.0V,V—=-30V 90 300 20 300 wv/iv
Rg < 2 kf2
. ) RL > 100 k&2, VOuT =50 V| 1500 7000
Large Signal Voltage Gain RL S 100K, VouT =125V 200 7750
. R > 100 k& 5.0 +5.3 5 2.7 Vv
Output Voltage Swing Re > 10k 135 | 240 15 | 220 v
Supply Current VouTt =0 5.0 7.0 2.1 3.9 mA
Power Consumption VouTt =0 20 125 19 35 mW

VOLTAGE TRANSFER
CHARACTERISTIC

TYPICAL PERFORMANCE CURVES FOR uA702C

VOLTAGE TRANSFER

[vi=60v | Ta=0C /4
Ve 30V . AN

N1y = 70°C

T

e N

Ty 5C L

CHARACTERISTIC
Lvi-nzv | Ta-0c_| Ay |
v - sov] JN] ]
NG
- el

OUTPUT VOLTAGE - V

OUTPUT VOLTAGE -V
o

Ry = 10k /

R - 1062

i
4

Tt
Ry = 1000/

Ry =100k | //f
.

a0l T T

-10 -6.0 -2.0 2.0 6.0
INPUT VOLTAGE ~ mV

-6. I
10 5.0 -3.0 -1.0

Lo 3.0 5.0

INPUT VOLTAGE - mV.

VOLTAGE GAIN
AS A FUNCTION OF
AMBIENT TEMPERATURE

3800 —
vieny |
V60V
3600
z ™.
Z 00
3
8
=
g 30
3000
2800
0 10 2 30 @ 0 6 70

TEMPERATURE - °C
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FAIRCHILD » «A702

TYPICAL PERFORMANCE CURVES FOR uA702

VOLTAGE GAIN
AS A FUNCTION OF

INPUT BIAS CURRENT
AS A FUNCTION OF

INPUT OFFSET CURRENT
AS A FUNCTION OF

AMBIENT TEMPERATURE SUPPLY VOLTAGES SUPPLY VOLTAGES
oo — 30 T 250 T
V¥a46v Ta=25°C a
M . T 25
1000 25 2 200
< |
+L [=
@ - ] ]
E: Z. £ 150 —
: 900 &;20 & =
o} 2 |~ %
§ 800 : 5 = £ 10
> % ’5
700 |—1 =10 £ 50 |
|
600 05 ) |
-60 20 20 60 100 140 +6 8 0 12 +6 8 10 2
. -3 -4 -5 -6 -3 -4 -5 -6
TEMPERATURE -c SUPPLY VOLTAGES -V SUPPLY VOLTAGES ~V
INPUT BIAS CURRENT INPUT OFFSET CURRENT SUPPLY VOLTAGE REJECTION RATIO
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
5 . 0 100
—_— ’ [ : I J\ k4 ! RISSZk‘n
L N ; 2l
1 V*sri2v i é E =
= Vo -6y i L @ | =
'§ 3 ;‘ —fv ‘ 5300 r § 80 >
2 N ] Ve g
§ 2 — g0 N g
g 5 g
R SRV ™ 2100 Vf=® ™~ ] S
V= -3v I Vv [~ r R
oL L [ 1 0 l 5
60 20 20 60 100 140 -60 20 20 60 100 160 -0 20 20 6 100 140
TEMPERATURE —°C TEMPERATURE - °C TEMPERATURE - °C
COMMON MODE REJECTION RATIO POWER SUPPLY CURRENT
AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE AMBIENT TEMPERATURE
105 6
Rs‘SZk‘ﬂ
2 ! ]
& 100 — E 7 +127 T~
g é Lly-iley - T~
8 o ! £ e B
g 3 |
g% R ey B e J
e FRE A\ -
g Eo I <z ] —~—L ]
80
60 20 20 s 100 a0 -60 -20 20 60 100 160
TEMPERATURE - °C TEMPERATURE —°C
INPUT RESISTANCE OUTPUT RESISTANCE
AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE AMBIENT TEMPERATURE
200 : 500
‘ e
“ | /
Viarey LN
310 V=-3V .=4°° \ [y
. | / ! V- =-3v
g ' £ 300 |
5 50 I 2
@ 4 e’ a
= V-6V 200 .
e [ veeav T
= 3 VTs-6v
2 100
10 0
-60 20 20 60 100 140 -60 20 20 60 100 140

TEMPERATURE - °C

TEMPERATURE —°C
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FAIRCHILD - 1A702

VOLTAGE GAIN

INPUT BIAS CURRENT - uA

850

TYPICAL PERFORMANCE CURVES FOR pA702C

VOLTAGE GAIN
AS A FUNCTION OF
AMBIENT TEMPERATURE

T T
AR X1%
V- 30v
0 2 30 o 0 e 10

TEMPERATURE - °C

INPUT BIAS CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE

sV
V=60V

vte6.0v
V=30V

/.

~——

10 20 30 40

TEMPERATURE - °C

50 60 70

INPUT BIAS CURRENT

AS A FUNCTION OF
SUPPLY VOLTAGES

INPUT OFFSET CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGES

Tp* 5%
/

3.0 —— 60
[ ] n-wc
T
2.5 500
< 1 <
h | -
L =
£ 20 2
g | s |~
2 ] 7 |1
S s £ 300
= l 5
H H
2 =
10 20
0.5 100

SUPPLY VOLTAGES -

INPUT OFFSET CURRENT

v

AS A FUNCTION OF

AMBIENT TEMPERATURE
1000

+8

-4
SUPPLY VOLTAGES - V

+10
-5

SUPPLY VOLTAGE REJECTION RATIO

AS A FUNCTION OF

AMBIENT TEMPERATURE

Rg € 2.0 kO
2
g
=
< 5w s —
= vy =
g V6.0V z
e 3 o
= ™~ g 7
v =
I .y =
S a0 & &
5 — =
2 2 ] -
+ e
200 V6.0V 2w
Ve 0V g
0 75
0o 0 2 30 4 0 o 10 0 2 3% © 50 & 10

TEMPERATURE - °C

COMMON MODE REJECTION RATIO
AS A FUNCTION OF

AMBIENT TEMPERATURE
9%

—
Rg € 2.0 kQ

COMMON MODE REJECTION RATIO - dB

_—
S~a—
© ™~
8
8
0o 10 2 30 4 0 & 10
TEMPERATURE - °C
INPUT RESISTANCE
AS A FUNCTION OF
AMBIENT TEMPERATURE
G
é 10 ~x"ﬁfuvv |
g |
g —
20/ vy
V=-6.0V
10
EE) S0 & 10

40
TEMPERATURE - °C

POWER SUPPLY CURRENT - mA

OUTPUT RESISTANCE - Q

TEMPERATURE - °C

POWER SUPPLY CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
0

< <,

6.0V
V=30V

—

50
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TYPICAL PERFORMANCE CURVES FOR uA702 AND uA702C

OUTPUT VOLTAGE SWING SUPPLY CURRENT COMMON MODE REJECTION RATIO
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
LOAD RESISTANCE SUPPLY VOLTAGES FREQUENCY
14 . 10 ,
Emm .
> R € 1
g.,.C R4 — > e ?
O o 7] z g N TN
5 -6y | = 40 g w X\ *
g8 i H : | 5 N2
3 e £ ' = g f NG
%6 Y s w ] "o
] % % 30 g 10 %
2 4 VAR 2 = : f i "
H / Vs +12v — 2.0 | § M |
4, Vo6V —| { { 8 !
d Ty = +25°C _| J [ i
o=t L1 1.0 | 50 l .
100 Tk 10k 100k % ] R 2 L0k 10k 100k Lom oM
LOAD RESISTANCE — & SUPPLY VOLTAGES - v FREQUENCY - H,
SLEW RATE SLEW RATE
AS A FUNCTION OF AS A FUNCTION OF
CLOSED LOOP VOLTAGE GAIN CLOSED LOOP VOLTAGE GAIN
(LAG COMPENSATION) (LEAD-LAG COMPENSATION) TRANSIENT RESPONSE
10 — 100 14
Vi 1‘ L L
sl Vs 5 12—
[~TarZC 10| _OVERSHOOT )
5 ' j 90%
20 E Eos i
= E / ‘
1.0 E w0 w06 o
: H
05 ) g 04
02
vienv 10%/——1 RISE TIME
0.2 2.0 v eeo— o St T
s T
0.1 1.0 L1l
T 2 R 50 10 2 s 1 50 100
CLOSED- LOOP VOLTAGE GAIN CLOSED-LOOP VOLTAGE GAIN TIME

TRANSIENT RESPONSE TEST CIRCUITS

UNITY-GAIN AMPLIFIER X100 AMPLIFIER
(LAG COMPENSATION) (LEAD COMPENSATION) SERIES RESISTANCE LIMITING*
2kQ 5k

VouTt Vout
cL RL RL
AL =
OUTPUT RISE TIME LIMITING* LOGIC COMPATIBILITY
R2
R2 |, 2
7
R3 3 3
o——A— 6 o—
cL RL
Ica
= = TO LOGIC + SUPPLY
*Peak current limiting with capacitive loads. Pin numbers are shown for metal can only.
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INPUT VOLTAGE RANGE —V

VOLTAGE GAIN —dB

TYPICAL PERFORMANCE CURVES FOR uA702 AND uA702C
INPUT VOLTAGE RANGE OUTPUT VOLTAGE SWING VOLTAGE GAIN
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGES SUPPLY VOLTAGES SUPPLY VOLTAGES
T T T T 12 5000 —
P g@'n_ve’_L_MT ; ‘ o Ty 5°C
[0 R SR T 4000
TS 0 B g B 0w 1
-t : ? t { é % 3500
A et i S 80 = 300
bbb 5 e ol % 500
» \;\ T [ 1.¥_ 3 6.0 el /\ éznuu -
i 4’504,/‘% e ] E R oke ||| 1500 = il
K1 T - 4 F poe] 1000
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-4 “ l ‘t ’ ‘ 2.0 0
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SUPPLY VOLTAGES —V SUPPLY VOLTAGES - V SUPPLY VOLTAGES - V.
FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQUENCY RESPONSE FOR
VARIOUS CLOSED-LOOP GAINS WITH CONSERVATIVE VARIOUS CLOSED-LOOP GAINS
(LAG COMPENSATION) COMPENSATION NETWORK (LEAD-LAG COMPENSATION)
L T T 80 T 80 T -
olrel :.O‘OP. €10 | vesatav | vesti2v || | =_g[pz[u LOOP, L2=o‘ vitE
V-:-6V ™ [ » T Tp = +25°C
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% ) Ta=v25e W ® QPEN LOOP c¢=o.1,.F J R?:]Olfn
3 Ri-0 T ] 1
40 |_C1=1008F, R1-2kg ! é o 0|o m ) La c2:0 *L
TI H i ‘ ™ & | CLosen Looe 3 L !
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° 5 2010 croses tooF T 52 [T | ]
‘LQI!T! g IHL}‘}H g T T I
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1 14
vy I -
12 Ty 5°C — > v-s -6V _|
? R * 100kQ o Tp = +25°C
EY) A 7|‘| i g 10 ™
E =
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LB\ 2\ 'a\,f% <,
AN\ UL 2
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|
Pin numbers are shown for metal can only. :
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pA709
HIGH-PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The pA709 is a monolithic High Gain Operational Amplifier con-
structed using the Fairchild Planar* epitaxial process. It features low offset, high input impedance,
large input common mode range, high output swing under load and low power consumption. The
device displays exceptional temperature stability and will operate over a wide range of supply voltages
with little performance degradation. The amplifier is intended for use in dc servo systems, high
impedance analog computers, low level instrumentation applications and for the generation of special

linear and nonlinear transfer functions.

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
Internal Power Dissipation (Note)
Metal Can
Mini DIP
DIP
Flatpak
Differential Input Voltage
Input Voltage
Storage Temperature Range

Metal, Hermetic DIP, and Flatpak

Molded DIP and Mini DIP
Operating Temperature Range
Military (tA709A and uA709)
Commercial (uA709C)
Pin Temperature

Metal Can, Hermetic DIP, and Flatpak (Soldering 60 s)

Molded DIP and Mini DIP
Output Short-Circuit Duration

NOTE:

+18 V

500 mW
310 mW
670 mW
570 mW
5.0V
+10V

—65°C to +150°C
—55°C to +125°C

—55°C to +125°C
0°C to +70°C

300°C
260°C
5s

Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3mW/°C
for Metal Can, 8.3mW/°C for DIP, 7.1mW/°C for the Flatpak and 5.6mW/°C for the Mini DIP.

CONNECTION DIAGRAMS

8-PIN MINI DIP

(TOP VIEW)
PACKAGE OUTLINE 9T
PACKAGE CODE T

IN FREQ
Ccomp

V+

ORDER INFORMATION
TYPE PART NO.
uA709C MATO9TC

PACKAGE OUTLINE 3F
PACKAGE CODE F

1

2 9
IN COMP [ 1incowmp
3 8
) ea— — Y
4 7
AN —Jout
- e
ORDER INFORMATION
TYPE PART NO.
uA709A LA709AFM
uA709 uA709FM

10-PIN FLATPAK

(TOP VIEW)

10

CONNECTION DIAGRAMS
8-PIN METAL CAN
(TOP VIEW)
PACKAGE OUTLINE 5S

PACKAGE CODE H

IN FREQ COMP

IN FREQ
comp £

~IN O out

OUT FREQ

comp

NOTE: Pin 4 connected to case

ORDER INFORMATION

TYPE PART NO.
nA709A HAZ709AHM
wA709 HA709HM
#A709C MAZ709HC
14-PIN DIP
(TOP VIEW)

PACKAGE OUTLINE 6A 9A
PACKAGECODE D P

1
ne[] [ Ine
2 13
Ne[] [ Ine
3 12
IN FREQ IN FREQ
comp L]

comp
4 T
N[ [1v+
5 0
N[} [ Jour
v s

7 8
ne [ [~

ORDER INFORMATION

TYPE PART NO.
HAT09A 1A709ADM
uA709 #A709DM
uA709C #A709DC
uA709C uA709PC

5-68

*Planar is a patented Fairchild process.
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UAT09A
ELECTRICAL CHARACTERISTICS: TA =+425°C,+9V < VS < +15 V unless otherwise specified.

CHARACTERISTICS

(see definitions) CONDITIONS MIN TYP MAX UNITS |
Input Offset Voltage Rg<10kQ 0.6 20 mV
Input Offset Current 10 50 nA
Input Bias Current 100 200 nA
Input Resistance 350 700 k2
Output Resistance 150 Q
Supply Current Vg=2x15V 25 3.6 mA
Power Consumption Vg=+15V 75 108 mW

Vg=#16V, V|N =20 mV, R =2k, C1=56nF, 15 us
Transient Response R1=1.5k$, C2 =200 pF, R2 =50

C <100 pF

Overshoot 30 %

The following specifications apply for -556°C < Tpa < +125°C:

Input Offset Voltage Rg <10 kQ 3.0 mV
Rg =508, T = +25°C to +125°C 1.8 10 wv/°c
Average Temperature Coefficient Rg =500, Tp = 4+25°C to -56°C 18 10 uVv/ee
of Input Offset Voltage Rg=10kQ, Tp = +25°C to +125°C 2.0 15 uv/°e
Rg=10kS2, Tp = +25°C to -66°C" 238 25 IS
Input Offset Current ;: : t;:? ::C 205 ggo ::
Average Temperature Coefficient Ta=+25°Cto +125°C 0.08 0.5 nA/°C
of Input Offset Current Ta =+25°Cto -65°C 0.45 2.8 nA/°C
Input Bias Current Ta= -55°C 300 600 nA
Input Resistance Ta =-55°C 85 170 kQ
Input Voltage Range Vg=+16V +8.0 \Y
Common Mode Rejection Ratio Rg<10kQ 80 110 dB
Supply Voltage Rejection Ratio Rg < 10kQ 40 100 uVv/v
Large Signal Voltage Gain Vg=+156V, R >2kQ,Voyr =10V 25,000 70,000 VIV
Output Voltage Swing x: : i:g x: ";“I: ; lokl:_zﬂ z:; z:g z
AT vy X M
Tp=+125°C,Vg=+15V 63 90 mw
Power Consumption TA=-55°C,Vg=1t15 V 81 135 mw

PERFORMANCE CURVES FOR uA709A
INPUT COMMON MODE

VOLTAGE GAIN OUTPUT VOLTAGE SWING VOLTAGE RANGE POWER CONSUMPTION
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE
o L as26@ ® T ? -55°C <Tp < 125°C e ’TAZ e | T /
ol KT?S”%‘C - = | I J ! . .
LT g 4 . - 5=
E N H Tes & E N
2 2 ) £ f
g 4ok ! S : S el é g 1 2 - / . . / i
& e £ = s el A
g ® i a S 50— \CP
3 o« g 10 2 4 g =T i
w [ z = + t
=i A AP EaERER RN
" /w/ o2 ‘s oM %5 0 11 2 13 4 15 b R TR P TS T |
SUPPLY VOLTAGE — v SUPPLY VOLTAGE - v SUPPLY VOLYAGE - v SUPPLY VOLTAGE — £v !
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uA709
ELECTRICAL CHARACTERISTICS: TA =+425°C, 29V < Vs < +15 V unless otherwise specified.

CHARACTERISTICS

(see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 10kQ 1.0 5.0 mV
Input Offset Current 50 200 nA
Input Bias Current 200 500 nA
Input Resistance 150 400 kQ
Output Resistance 150 Q
‘ Power Consumption V=215V 80 165 mW
VIN =20 mV, R =2k,
Transient Response Rise time C1=5000 pF, R1 =1.5k®, 0.3 1.0
C2 =200 pF, R2 =500
Overshoot CL <100 pF 10 30 %

The following specifications apply for -565°C < T < +125°C:

Input Offset Voltage Rg<10kQ 6.0 mV
Average Temperature Coefficient Rg =50 3.0 uv/°c
of Input Offset Voltage Rs< 10k 6.0 uv/ec
'1 Large Signal Voltage Gain ng; Lsi\‘;lORVL =2k 25,000 | 45000 | 70,000 VIV
) Vg=£15V, R > 10kQ £12 £14 v
Output Voltage Swing Vg=:15V, R > 2kQ 710 3 v
Input Voltage Range Vg=%156V +8.0 +10 v
Common Mode Rejection Ratio Rg<10kQ 70 920 dB
Supply Voltage Rejection Ratio Rg <10 kQ 25 150 uVv/vV
Input Offset Current 1: : t;:?;c 330 ggg :2
Input Bias Current Ta =-55°C 0.5 15 uA
Input Resistance 40 100 kQ

PERFORMANCE CURVES FOR uA709
INPUT COMMON MODE

VOLTAGE GAIN OUTPUT VOLTAGE SWING VOLTAGE RANGE POWER CONSUMPTION
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE
N TS P rcctazizse N FrrrEan T
-55°C < Ta < +125% |- Ta=25°C
60 k > 25 z 250
; \ g J — 4 z
g H =0T H !
g L-r\jo\k § * = N\“sz‘m ] § * P - g™
£ p g T e 2 2 e £
S a0k 3 — 3 s 2 150
] % 1 A O el g -~
(;?m S g, £ o . T
g ; § 2 = AL
< - \C/ |
20k o £s0 8 2 s — ‘ir/
- [
‘Oks 10 n 12 ‘ ||3 14 15 9 1 " 2 i " ! ° 10 11 12 13 14 15 09 10 n 12 13 14 15
SUPPLY VOLTAGE — *V SUPPLY VOLTAGE - =V SUPPLY VOLTAGE — V. SUPPLY VOLTAGE - +V/
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MAT709C
ELECTRICAL CHARACTERISTICS: Vg = 15V, Tp™ 25°C unless otherwise specified.
CHARACTERISTICS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg< 10k, ¥9V<Vg<zi5V 2.0 75 mV
Input Offset Current 100 500 nA
Input Bias Current 0.3 1.5 MA
Input Resistance 50 250 kQ
Output Resistance 150 Q
Large Signal Voltage Gain RL>2k&, VouT =210V 15,000 45,000 V/V
. RL > 10kQ 12 +14 Y
Output Voltage Swing RL>2k0 70 113 v
Input Voltage Range +8.0 +10 \%
Common Mode Rejection Ratio Rg <10k& 65 90 dB
Supply Voltage Rejection Ratio Rg < 10kQ 25 200 uV/V
Power Consumption 80 200 mwW
VIN=20mV, R =2kQ,
. Rise time C1=5000pF, R1 =15k, 0.3 us
Transient Response €2 =200 pF, R2 = 50Q
Overshoot CL <100 pF 10 %
The following specifications apply for 0°C < Tp < +70°C:
Input Offset Voltage Rg<10kQ,t9V<Vg<+15V 10 mV
Input Offset Current 750 nA
Input Bias Current 2.0 MA
Large Signal Voltage Gain RL>2k, Voyt =10V 12,000 AV
Input Resistance 35 kQ

VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGE

15k

RLZ2k2 | 0°C<TA<+70°C

z 1
H L
g 1ox Ry
& s
g W
s
o 1
8 | L+
7
2 s«
&
<]

0

9 10 1 12 13 14 15

SUPPLY VOLTAGE — £V

PERFORMANCE CURVES FOR uA709C

OUTPUT VOLTAGE SWING
AS A FUNCTION OF
SUPPLY VOLTAGE

oty <ot
| 1

——
0¥,

%ﬂ

e eran

o

S

N\

PEAK-TO-PEAK OUTPUT SWING ~ V.

i

ol 1

9 10 1 2 13 14 15
SUPPLY VOLTAGE ~ tV

INPUT COMMON MODE
VOLTAGE RANGE
AS A FUNCTION OF
SUPPLY VOLTAGE

0°C < Tp < +70°C
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8
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H
H |
s
]
8 2.

o

10 1 12 13 14 15

SUPPLY VOLTAGE ~ V.

FREQUENCY COMPENSATION CURVES FOR ALL TYPES

OPEN-LOOP FREQUENCY
RESPONSE FOR VARIOUS
VALUES OF COMPENSATION

100 T | ”
S ‘ ‘ || vs=215v
S TA=257C
80

: T
i
z "‘« LL_L
] N oo
‘é . %ﬁ? M
£ Do N
3 N N
B % NN
a *e
8 %,
S S
z
g
° 0
20,

100 1k 10k 100k mm oM

FREQUENCY — Hz

FREQUENCY RESPONSE
FOR VARIOUS
CLOSED LOOP GAINS

(LTI v |

T T T T 0T Ta=25°C
1= 10pF, R1=0,C2= 3 pF

INRH R

T

c

T LS L
C1 = 100pF, Ry = 1.5kR2, C = 3 pF
T

C\J!\\‘H“l‘iu’ B

500 oF, Ry = 1.5kS2, C2 = ZDpF

T

C1 = 5000 pF, R1 15kQ,C2= ZOOUF
NSRRI
Wl LI LTI LT
100 k 100k ™ nom

F REOUENCY ~Hz

3

CLOSED-LOOP VOLTAGE GAIN - d8

OUTPUT VOLTAGE SWING AS A
FUNCTION OF FREQUENCY
FOR VARIOUS
COMPENSATION NETWORKS

32

28

PEAK-TO-PEAK OUTPUT SWING — V.
3

FREQUENCY — Hz
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OUTPUT VOLTAGE — V

COMMON MODE REJECTION RATION — dB INPUT BIAS CURRENT — nA

RELATIVE OUTPUT

VOLTAGE TRANSFER
CHARACTERISTIC

p— —

[ws-siv I T T T 7F==+4
RL =10k l l l // l \
TA=-55°C TA=125C
. l';/ ~—Ta=26°C |
!
/
i/
VA
1905 06 04 02 0 02 04 05 08 10
INPUT VOLTAGE — mV/
INPUT BIAS CURRENT AS A
FUNCTION OF
AMBIENT TEMPERATURE
500 i - T -
400 -
i 