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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 the format of the Fairchild
Linear Data Books. In this data book, Fairchild is pleased to present impor-
tant technical information on one of the industries broadest and most ad-
vanced family of Linear Interface, Comparator and Data Conversion circuits.
Other Fairchild Linear data books will cover Operational Amplifiers, Con-
sumer and Regulator devices.

Fairchild continues to be a pioneer in Linear Interface and Data Conversion
products. Today Fairchild’s state-of-the-art technology is bringing forth de-
vices like the 9643; MOS/CCD driver, 75S20 series of Schottky core memory
sense amplifiers, 9634/6/7/8 series of RS422/423 compatible line circuits,
1A9708; micro-processor based 8-bit A/D subsystem, and the CMOS proc-
essed wA9706; micro-processor compatible 8 channel, 6-bit D/A converter.

You'll find complete specifications on Fairchild's MOS/CCD memory inter-
face, data transmission, peripheral driver, memory sense amplifier, display
interface, data conversion, comparator and special functions. Also included
is advanced information on some of Fairchild’s Interface circuits to be intro-
duced shortly.

To expedite the designer’s search for the right devices to meet various sys-
tem 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 the numerical in-
dexes will let you locate specific type numbers quickly. For the Hi Rel cus-
tomer, Fairchild’s Hi Rel processing and Matrix VI are given in a separate
section.
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ALPHA-NUMERICAL INDEX

DEVICE DESCRIPTION PAGE
wAF111 FET-Input Voltage Comparator. .......oouiiiniiiiien i iiannennnn 4-3
wAF311 FET-Input Voltage Comparator. .........iiiiiiiinnieiineinneennnann. 4-3
nAF198 Monolithic Sample and Hold ... ... i e 5-3
wAF298 Monolithic Sample and Hold ... ... i i i 5-3
wAF398 Monolithic Sample and Hold ........ ... i i e 5-3
uA0801 (DAC-08) 8-Bit High-Speed Multiplying D/A Converter .........oiiieeeeeeennnn... 5-4
wA0802 (MC1408) 8-Bit Multiplying D/A Converter .......oouiiiiine i 5-10
pwA111 Voltage Comparator .. ...t e e e 4-8
nA311 Voltage CompParator . ..ottt it et e e e e 4-8
wA139 Low-Power, Low-Offset Quad Voltage Comparator .................... 4-13
pA139A Low-Power, Low-Offset Quad Voltage Comparator .................... 4-13
wA1488 Quad EIA RS-232C Line Driver. .. ..ottt i i ieeaes 6-3
nwA1489 Quad EIA RS-232C Line Receiver ... ..ottt 6-43
uA1489A Quad EIA RS-232C Line ReCeiver .........oviiiiiiiiiniiiiniinnennn 6-43
wA2240 Programmable Timer/Counter. ... ...ttt 9-36
uA239 Low-Power, Low-Offset Quad Voltage Comparator .................... 4-13
nA239A Low-Power, Low-Offset Quad Voltage Comparator .................... 4-13
wA2901 Low-Power, Low-Offset Quad Voltage Comparator .................... 4-13
wA3018 Matched Monolithic Transistor Array ........cooiiiiiiiiiiiiiiiiinann.. 9-3
#A3018A Matched Monolithic Transistor Array .........ooviiiiiiiiiiiiiiinnann, 9-3
nA3019 DO ArTaY . ettt e e 9-3
nA3026 TraANS S Or AT AY « ittt ittt it it et et et et e 9-3
#A3036 TraNSIS Or ArTaY .ot e 9-3
wA3039 DIOdE ArTaY .t 9-3
nA3045 TraNSI S Or ArTaY ..t e e e e 9-3
nA3046 TraNSI S Or ArTaY ..ttt e e e e 9-3
wA3054 TraNS IS Or Ar Ay .ottt i i i it et e i e 9-3
nA3086 TraNS S Or ArTAY .ottt e e s 9-3
nA3302 Low-Power, Low-Offset Quad Voltage Comparator .................... 4-13
wA339 Low-Power, Low-Offset Quad Voltage Comparator .................... 4-13
pA339A Low-Power, Low-Offset Quad Voltage Comparator .................... 4-13
wA4151 Voltage-to-Frequency Converter ............iiiiiiinineennnnennnnen. 5-15
wAS555 Single Timing CirCUit . .. o i i i i i i ettt eieeeeeaeens 9-26
nAS556 Dual Timing CirCuit ... .t i i i i i et et et cen e 9-31
wA710 High-Speed Differential Comparator........... ..., 4-21
wA710C High-Speed Differential Comparator..............ccoiiiiiiiiiiinin.. 4-21
wA711 Dual High-Speed Differential Comparator..............c.coooiiiiiint, 4-25
wA711C Dual High-Speed Differential Comparator............cocoviiiaian... 4-25
wA7151 Voltage-to-Frequency Converter with Op Amp ..., 5-15
wAT726 Temperature-Controlled Differential Pair........... ..., 9-23
wA734 Precision Voltage Comparator ...........c.coiiiiiiiiiniiineennnnennn. 4-29
uAT7391 DC Motor-Speed Control ...ooiiii i i i i i et ee e 9-48
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DEVICE

uA7392
uA760
nA8T13
uA8T14
uABT23
uA8T24
nABT26A
nABT28
nA9706
nA9706A
uA9708
55107A
55107B
55108A
551088
55110A
55122
55520
55524
555234
55232
55238
5528
55325
55326
55327
55450A
55450B
55451A
55451B
55452A
554528
55453A
55453B
55454A
55454B
55460
55461
55462
55463

ALPHA-NUMERICAL INDEX (Cont.)

DESCRIPTION PAGE
DC Motor-Speed Control ...... ...ttt 9-58
High-Speed Differential Comparator........... ..., 4-36
Dual Single-Ended Line Driver ...ttt 6-7
Triple Line ReCEIVET ...ttt e e et 6-47
Dual IBM 360/370 1/0O Single-Ended Line Driver............cooviunn.. 6-13
Triple IBM 360/370 I/O Line Receiver.........ooueiiniiiiinnnnnn. 6-50
Quad 3-State Inverting Bus Transceiver ...........c.ovviviiiveeneonn. 6-87
Quad 3-State Non-Inverting Bus Transceiver..............ccoivivnnnn. 6-87
8-Channel, 12-Bit, uP Compatible D/A Converter...................... 5-21
7-Channel, 12-Bit, uP Compatible D/A Converter...................... 5-21
6-Channel, 8-Bit, uP Compatible A/D Converter Subsystem............ 5-27
Dual General-Purpose Line Receiver ...........oiiiiiiiiininnnnnnnn. 6-53
Dual General-Purpose Line Receiver ..........coiiiiiiiiiiininnnnn.. 6-53
Dual General-Purpose Line Receiver ......... ..., 6-53
Dual General-Purpose Line Receiver ......... ... . ... 6-53
Dual General-Purpose Line Driver............oiiiiiiiiiiiiiiinneenn. 6-13
Triple-Line RECEIVEN ...ttt et et eiee s 6-47
Dual Schottky +2.5 mV Sense Amp with Complementary Outputs...... 8-22
Dual Schottky +2.5 MV Sense AMpP ... c.uuirineae et iiaaananns 8-22
Dual Schottky 22.5 mV Sense AmMp. ...ttt 8-22
Dual Sense Amp with Open Coliector Outputs ...........ccooiunaa... 8-41
Dual Sense Amp with Preamplifier Test Points ..................... ... 8-41
Dual Sense Amp with Preamplifier Test Points ........................ 8-41
Dual Core Memory Drivers . ... ...ttt eiiea e 8-59
Quad Positive OR Sink Core Memory Drivers .............ccooiiiia... 8-71
Quad Core Memory SWItChes ..ottt ittt i it e iee e 8-71
Dual Positive AND Peripheral Driver....................... e 7-3
Dual High-Speed Positive AND Peripheral Driver...................... 7-17
Dual Positive AND Peripheral Driver....... ... ..., 7-3
Dual High-Speed Positive AND Peripheral Driver...................... 7-17
Dual Positive NAND Peripheral Driver ......... ..ot 7-3
Dual High-Speed Positive NAND Peripheral Driver .................... 7-17
Dual OR Positive Peripheral Driver ........ . ot 7-3
Dual High-Speed OR Positive Peripheral Driver ....................... 7-17
Dual Positive NOR Peripheral Driver...........ciiiiiin i iiiniianennn 7-3
Dual High-Speed Positive NOR Peripheral Driver...................... 7-17
Dual High-Voltage Positive AND Peripheral Driver .................... 7-31
Dual High-Voltage Positive ANd Peripheral Driver..................... 7-31
Dual High-Voltage Positive NAND Peripheral Driver ................... 7-31
Dual High-Voltage Positive OR Peripheral Driver .................. ..., 7-31
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DEVICE

55464
55471
55472
55473
55474
55491
55491A
55492
55492A
75107A
75107B
75108A
75108B
75110A
75112
75121
75122
75123
75124
75150
75154
75820
75524
755234
75232
75238
7528
75325
75326
75327
75450A
75450B
75451A
75451B
75452A
75452B
75453A
754538
75454A
75454B
75460

ALPHA-NUMERICAL INDEX (Cont.)

DESCRIPTION PAGE
Dual High-Voltage Positive NOR Peripheral Driver .................... 7-31
Dual High-Voitage Positive AND Peripheral Driver .................... 7-42
Dual High-Voltage Positive NAND Peripheral Driver ................... 7-42
Dual High-Voltage Positive OR Peripheral Driver ...................... 7-42
Dual High-Voltage Positive NOR Peripheral Driver .................... 7-42
Quad MOS-to-LED Segment Drivers.........coiuiiiiiininnennnn.. 7-54
Quad MOS-to-LED Segment Drivers.......ooeeiiniinniiinnenennnnns 7-54
HEX MOS-to-LED Digit Drivers ....... ..ot 7-54
HEX MOS-to-LED Digit Drivers ...t 7-54
Dual General-Purpose Line Receiver ...........ooiiiiininiiinnnnn.. 6-53
Dual General-Purpose Line Receiver ...........ciiiiiiiiniinnnnnnnnn. 6-53
Dual General-Purpose Line Receiver .......... .. ... ciiiiiiieiiennnnn. 6-53
Dual General-Purpose Line Receiver .........c..iiiiiiiiniienennnnn. 6-53
Dual General-Purpose Line Driver ... 6-13
Dual General-Purpose Line Driver........oviiiiiiin ittt iieiiaanenns 6-7
Dual Single-Ended Line Driver ...... ...ttt i 6-7
Triple Line ReCeIVer ...t i i i et ettt et ie e eaanaens 6-47
Dual IBM 360/370 1/O Single-Ended Line Driver....................... 6-10
Triple IBM 360/370 I/O Line Receiver. ......coviiiiiiiiiiiieinnnnnnn 6-50
Dual EIA RS-232C/MIL-STD-188C Line Driver ...........ccoooiiio... 6-18
Quad EIA RS-232C Line Receiver ... ...ttt i 6-60
Dual Schottky £2.5 mV Sense Amp with Complementary Outputs....... 8-20
Dual Schottky £2.5 mV Sense AmMp .. ...ttt it iie s 8-20
Dual Schottky £2.5 mV Sense AmMp . ...ttt 8-20
Dual Sense Amp with Open-Collector Qutputs ........................ 8-39
Dual Sense Amp with Preamplifier Test Points ........................ 8-39
Dual Sense. Amp with Preamplifier Test Points ........................ 8-39
Dual Core Memory Drivers ... ..ot et 8-57
Quad Positive OR Sink Core Memory Drivers ...........ccoviieeeeennn. 8-69
Quad Core Memory SWItChes ....... ..l 8-69
Dual Positive AND Peripheral Driver........ ... i, 7-3
Dual High-Speed Positive AND Peripheral Driver...................... 7-17
Dual Positive AND Peripheral Driver.......c.coouiiiiiin e inninnnnnnnn. 7-3
Dual High-Speed Positive AND Peripheral Driver...................... 7-17
Dual Positive NAND Peripheral Driver ............oiiiiiiiiiniiinnnenn. 7-3
Dual High-Speed Positive NAND Peripheral Driver .................... 7-17
Dual OR Positive Peripheral Driver ........ .. oottt 7-3
Dual High-Speed OR Positive Peripheral Driver ....................... 7-17
Dual Positive NOR Peripheral Driver...........ccoiiiiiiiiiiin e, 7-3
Dual High-Speed Positive NOR Peripheral Driver...................... 7-17
Dual High-Voltage Positive AND Peripheral Driver .................... 7-31
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9640 (26S10)
9641 (26S11)

9645 (3245)
9646 (DS0026)

ALPHA-NUMERICAL INDEX (Cont.)

DESCRIPTION PAGE
Dual High-Voltage Positive AND Peripheral Driver .................... 7-31
Dual High-Voltage Positive NAND Peripheral Driver ................... 7-31
Dual High-Voltage Positive OR Peripheral Driver ...................... 7-31
Dual High-Voltage Positive NOR Peripheral Driver .................... 7-31
Dual High-Voltage Positive AND Peripheral Driver .................... 7-42
Dual High-Voltage Positive NAND Peripheral Driver ................... 7-42
Dual High-Voltage Positive OR Peripheral Driver ...................... 7-43
Dual High-Voltage Positive NOR Peripheral Driver .................... 7-42
Quad MOS-to-LED Segment Drivers..........ovuiiiiinneineeennnn. 7-54
Quad MOS-to-LED Segment Drivers.........ooviiiiiiiniinnneennn.. 7-54
HEX MOS-to-LED Digit Drivers ........iiiiiin ittt 7-54
HEX MOS-to-LED Digit Drivers ........c.oiiiniiiiiiiiieiiiiineenn 7-54
Dual Differential Line Driver ... ... .ttt 6-22
Dual Differential Line Driver ...ttt iiinnannn 6-22
Dual Differential Line Driver ........ ..t iiiiaenn 6-22
Dual Differential Line Receiver ..........oiiiiiiiniiinn i, 6-65
Dual Differential Line Receiver ...ttt 6-65
Dual Differential Line Driver ........ ...t iiinaean 6-26
Dual Differential Line Receiver ....... ... ..., 6-69
Triple EIA-RS-232C/MIL-STD-188C Line Driver .........ccovivvennn... 6-30
Triple EIA RS-232C Line RECEIVET ..o vv ittt ittt iii e iie e 6-74
Dual Line ReCeiVer ... ... e e et 6-76
Dual TTL-to-MOS Interface Element......... ... ... .. i, 8-3
Dual TTL-to-MOS Interface Element......... ... ... i, 8-3
Dual EIA RS-232C/MIL-STD-188C Line Receiver ............c.covuuvnn. 6-80
Dual 3-State EIA RS-422 Differential Line Driver ...................... 6-33
Dual Programmable Slew Rate EIA RS-423 Line Driver ................ 6-36
Dual EIA RS-422/423 Differential Line Receiver ............... ..ot 6-84
Dual EIA RS-422 High-Speed Differential Line Driver.................. 6-40
Quad General-Purpose Bus Transceiver ..........ovuiiiiiinnenannnnns 6-94
Quad General-Purpose Bus TransCeiver ...........coueueinninnannnnn. 6-94
Quad General-Purpose Bus Transceiver with Hysteresis ............... 6-94
Dual AND TTL-to-MOS/CCD Driver .....oiitiit it 8-10
Dual NAND TTL-to-MOS/CCD Driver .......ouuuiiiiiiiiiiiiiinnnn. 8-10
Quad TTL-to-MOS/CCD Driver ......ooiiuuiii it 8-13
Dual 5 MHz Two Phase MOS Clock Driver...........ocoiviiiiiiaonn.. 8-16
4-Bit Precision Current SOUICe ......covitiiiiiin ittt iiiaaannn 5-35
Seven High-Voltage, High-Current Darlington Drivers ................. 7-49
Seven High-Voltage, High-Current Darlington Drivers ................. 7-49
Seven High-Voltage, High-Current Darlington Drivers ................. 7-49
Seven High-Voltage, High-Current Darlington Drivers ................. 7-49
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VOLTAGE COMPARATOR SELECTION GUIDE
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pAF111 Fet-Input Voltage Comparator 005 0 000025 4.0 200K +36 200 2 M 5S, 6A
wAF311 Fet-Input Voltage Comparator 015 0 000075 10 200K +36 200 2 C 5S,6A
pA11 Voltage Comparator Strobed Inputs, 01 004 07 200K +15 200 5 M 58
Single Supply, Low I
wA311 Voltage Comparator Strobed Inputs, 0.25 006 2.0 200K 15 200 5 C 58
Single Supply, Low ig
1A139 Quad Comparator Single Supply, 01 0025 5.0 200K +1to 18 or from 1300 1 M 6A
CMRR incl. gnd 2 to 36 and gnd
HA139A 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 =18 or from 1300 1 A 6A.9A
CMRR incl. gnd 2 to 36 and gnd
uA239A Quad Comparator Single Supply, 025 005 20 200K +1 to +18 or from 1300 1 A B6A, 9A
CMRR incl. gnd 2 to 36 and gnd
uA339 Quad Comparator Single Supply, 025 005 5.0 200K +1to +18 or from 1300 1 C B6A.9A
CMRR incl. gnd 2 to 36 and gnd
pA339A Quad Comparator Single Supply, 025 005 20 200K +1to +18 or from 1300 1 C 6A. 9A
CMRR incl. gnd 2 to 36 and gnd
uAT10/C High Speed Differential 20,25 30/50 20/50 175K +12, -6 40 1 M. C 5S.3F. 6A. 9A
Voltage Comparator
wAT11/C Dual High Speed 75 100 10/15 35/50 15K +12, -6 40 1 M.C 3F.5F. 6A. 9A
Ditferential Comparator
uA734 Precision Comparator 015 0025/0 05 50/30 25K +51t0 £15 200 2 M. C 5N. 6A
Low Drift -3.5 uV/°C
uAT60 High Speed Differential Comparator 60 75 60 5K +4.510 6.5 25 2 M. C 5S.6A
uA2901 Quad Comparator Single Supply, 025 005 70 200K +11to u18 or from 1300 1 A B6A. 9A
CMRR incl. gnd 2 to 36 and gnd
pnA3302 Quad Comparator Single Supply, 05 01 200 200K +11to £18 or from 1300 1 C 6A. 9A

CMRR incl. gnd

2 to 36 and gnd
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DATA ACQUISITION PRODUCTS SELECTION GUIDE

Maximum Supply
Operating Non-Linearity Voltage
Device Number Function Temp. Range (°C) (% FS) v) Package(s)
uA0801A (DAC-08A) -55/+125 +0.1 +15 6B
g - +

«A0801 (DAC-08) 8 bit high speed 55/+125 +0.19 +15 6B
/A0BOTH (DAC-08H) multiplying D/A converter 0/470 +0.1 +15 68, 9B
~AO0801E (DAC-08E) 0/+70 +0.19 +15 6B, 9B
uA0801C (DAC-08C) 0/+70 +0.39 +15 6B, 9B

1A0802 (MC1508-8) -55/+125 +0.19 6B
1A0802A (MC1408-8) 8 bit multiplying 0/+70 +0.19 +5 6B, 98B

D/A converter and

«A0802B (MC1408-7) 0/+70 +0.39 -5to-15 6B, 9B
#A0802C (MC1408-6) 0/+70 +0.78 6B, 9B

6 channel, 8 bit -55/+125 8
HA9708 uP compatible A/D converter 0/+70 0.2 +4.75to +15 7B.98

8 channel, 12 bit
1A9706 uP compatible D/A converter 0/470 *0.01 +5 6A, 9A
LAS706A 7 channel, 12 bit 0/+70 £0.01 +5 7B, 98B
uP compatible D/A converter
Voltage to frequency .
uAd151 converter 0/+70 +8to+15 5S, 6T, 9T
A7151 Voltage to frequency 0/+70 . Stot

s converter with op amp 05 t8to+15 6A, 9A

uAF198 Sample and hold Amplifier -55/+125 +5to+18 58

uAF398 Sample and hold Amplifier 0/+70 +5to+18 58

_hi +4.5 and -14
9650 4-bit current source 0/+70 +0.2 t0 +0.01 or 68

A/D or D/A

+5.5 and -16
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LINE DRIVER SELECTION GUIDE

Output Device Type For
Current Propagation. Power Temperature Range Drivers
Capability Delay Time |S =Single Ended JParty Line Suppli Packag Per Companion Additional
Description (mA) Typical (ns) | D= Differential JOperation | Strobe v) 55°C to 125°C 0°Cto70°C Type Packag Recei Feat
554508 6A 9615
300 20 S,D Yes Yes 5 75450B 6A,9A 2 75122/ And Logic
554518 6T HABT14 Function
300 20 S Yes Yes 5 75451B 6T,9T 2
55121/, A8T13 6B 75122/
General 100 22 S Yes Yes 5 75121/uA8T13| 6B,98B 2 uA8T14
F;‘r:s::: 9612A 67,58 Complimentary
40 12 S,D No No 5 9612E 6T, 9T, 58 2 9613 Outputs
9614DM 68 3 Input AND/
40 15 S, D Yes Yes 5 9614 6B,9B 2 9615 NAND Function
360/3701/0 75123/ 6B, 9B 75124/
Interface 100 20 S Yes Yes 5 uA8T23 2 uA8T24
9634RM 6B 3-State Output
50 10 D Yes Yes 5 9634 6B, 9B 2 9637A RS-422
6A, 9A, 75154 RS-232C/
10 60 S No Yes +12 75150 6T,9T 2 9627,9617 | MIL-STD-188C
Drivers 10 220 s No | Yes | +12 uatass | 6a0a | 4 | KALISS RS-232C
Meeting L
EIA 9616DM 6A 3 uA1489/A RS-232C/
Standards 30 320 S No No +12 9616C, E 6A, 9A 9617,9627 | MIL-STD-188C
9638RM 6T RS-422,
40 10 D No No 5 9638 6T, 9T 2 9637A High Speea
N 9636ARM 6T RS-423, Slew Rate*
R s No | No f =*12 o636a | sT.or | 2 | 96%7A | Tbrogrammable
18 9 D Yes Yes +5 75112 6A, 9A 2 75107A/8
Current .
55110A 6A Glitchless
e, 65 ° b Yes | Yes | %5 75110a | 6A9a | 2 |75108a/8 | CurrentOutputs

*9636A output slew rates are jointly controlled by a single external resistor.
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LINE RECEIVERS SELECTION GUIDE

Propagation Power Device Type For Receivers
S = Single Ended | Type Of | Delay Time } Party Line Suppli Temp Range Package Per Compani Additional
Description | D = Differential | Output* | Typical (ns) | Operation | Strobe ) 55°C10 125°C J0°Cto70°C|] Type Package Drivers Features
D T 17 Yes Yes 75207 | 6A,9A 2
D O 19 Yes Yes 75208* | 6A, 9A 2 75110A,
55107A 6A. 31 55110A
75107A | 6A,9A 2
D T 17 Yes Yes +5
B versions have input
551078 6A, 3l 2 protection diodes for
75107B | 6A, 9A power off condition
55108A 6A, 31 2 75110A,
75108A 6A, 9A 75112
General D (o] 19 Yes Yes
Purpose 55108B 6A, 3| 2
Receivers 75108B | 6A, 9A
55122/uA8T14 6B 75121/ Hysteresis for improved
S T 30 Yes Yes 5 75122/ |6B, 9B 3 uA8T13 noise immunity
nA8T14
9615DM, FM 6B, 4L +500 mV input sensitivity,
D OorT 20 Yes Yes 5 9615 6B. 98 2 9614 15 CMRR
D T 25 No { No 5 9613 6T 2 9612 +15V CMRR
9613C | 6T, 9T
+5 and 9622 6A ) -
S T 35 Yes Yes 10 9622C | 6A, 9A 2 9621 Wire — or capability
Receivers S T 20 No Yes 5 75124/ |6B,9B 3 75123/ Hysteresis
For 360/370 uABT24 uA8T13
1/0 Interface
S T 22 No No [+5or+12 75154 | 6B, 9B 4 75150 Hysteresis
Receivers nA1489 |6A, 9A 4 Response threshold
Meeting EIA S ‘R 25 No No 5 uA1488 control, 1489A has more
Standard uAT489A 16A, 9A 4 Hysteresis than 1489
RS-232-C
S 50 No No +12 9617 6A, 9A 9616
T 60 No Yes +12 9627DM 6B, 98 9616 Also meets MIL-STD-188C
9627 6B, 98B Hysteresis
Receivers 9637ARM 6T 9634 +30mV built in Hysteresis
Meeting S.D T 13 Yes No 5 2 9638 Schottky circuitry also
EIA Standard 9637A | 6T, 9T 9636A meets MIL-STD-188C
RS-422/423

‘T = Totem pole, O = Open collector. R = Resistor pull-up

"Not recommended for new designs, but Fairchild will continue to

supply these devices for existing applications.
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QUAD BUS TRANSCEIVERS

Driver Receiver
Characteristics Characteristics
Device Type For
g::r':‘::t tpo Strobe tpo Strobe Temperature Range
Capability | Typical Or Typical Or Package
Common Features (mA) (ns) Enable (ns) Enable -55°Cto 125°C 0°Cto70°C Type Additional Features
9640DM/26S10 68
* Schottky Circuitry 100 10 Strobe 10 Strobe 9640/26510 6B, 98
« Single 5 V Suppl e Inverting Bus on 9640/26S10, 9642
9 PPl 100 12 |strobe | 10 | strope | 9641DM/26511 6B |  Non-inverting Bus on 9641/26511
9641/26S11 6B,9B | ¢ 600 mV Receiver Hysteresis on 9642
¢ Party Line Operation For Maximum System Noise Margin
9642DM 6B
e TTL-Compatible Driverinputs] 100 15 Strobe 8 Strobe 9642 6B,9B
¢ Totem-Pole Receiver Outputs
) uABT26ADM 68 e 3-State Driver and Receiver Outputs
* Four Transceivers 48 12 Enable 8 Enable nABT26A 68,98 | * wABT26A - Inverting Bus
Per Package e uA8T28 - Non-inverting Bus
e P Bus Extender
¢ P-N-P Outputs To wA8T28DM 6B * Replaces NE8T26A and NE8T28
Reduce Input Loading 48 12 Enable 8 Enable uA8T28 6B, 9B
Power Drivers
Description Input Supplies Per Device Package Additional Features
Compatibility (\)] Package Type Type
Segment 10 4 75491 6A, 9A )
Drivers *50mA source/sink capability
20 4 75491A 6A, 9A
MOS
Digit 10 6 75492 6A, 9A
o ©250mA sink capability
20 6 75492A 6A, 9A
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PERIPHERAL DRIVERS

Maximum Minimum Maximum Typical Device Type And Package®
Off-State Latch-up Recommended Delay Output Drivers Input Logic
Voltage Voltage Current Time Clamp Per Compatibility -55°C to 125°C 0°Cto 70°C Function
) W) (mA) (ns) Diodes Package|
55450A | 6A 75450A 6A, 9A And*
55451A | 6T 75451A 6T, 9T And
30 20 300 25 No 2 TTL, DTL 55452A | 6T 75452A 6T, 9T Nand
55453A | 6T 75453A 6T, 9T Or
55454A | 6T 75454A 6T, 9T Nor
55450B | 6A 754508 6A, 9A And*
554518 | 6T 75451B 6T, 9T And
30 20 300 21 No 2 TTL, DTL 55452B | 6T 75452B 6T, 9T Nand
554538 | 6T 75453B 6T, 9T Or
55454B | 6T 75454B 6T, 9T Nor
55460 | 6A 75460 6A, 9A And*
55461 6T 75461 6T, 9T And
35 30 300 33 No 2 TTL, DTL 55462 6T 75462 6T, 9T Nand
55463 6T 75463 6T, 9T Or
55464 6T 75464 6T, 9T Nor
TTL, DTL, CMOS, P-MOS 9665 6B, 9B
Yes 14-V to 25-V P-MOS 9666DM | 6B 9666 6B, 9B Inverting
50 50 350 200 (350 mA) 7 TTL and 5V CMOS 9667DM | 6B 9667 6B, 9B Buffer
6-V to 15V P-MOS, CMOS | 9668DM | 6B 9668 6B, 9B
55471 6T 75471 6T, 9T And
55472 6T 75472 6T, 9T Nand
80 55 300 33 No 2 TTL, DTL 55473 6T 75473 6T, 9T Or
55474 6T 75474 6T, 9T Nor

* With output transistor base connected externally to output of gate
t All plastic packages are on copper iead frames
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MOS AND CCD DRIVERS

Propagation

Supply Dela VOoH VoL Drivers
Voltage Time (Ty;y:ical) (Min) (Max) Device Package Per
(\)] (ns) (\)] (\)] Type Type Package Features
Vcc = +5 y e Dual MOS-to-TTL converter
Vop = O to -30 50 35 02 9624 6A. 9A 2 e Non-inverting buffer
Voe = +5 i e Dual MOS-to-TTL converter
Voo = O 10 -30 50 +2.6 0.2 9625 6A,9A 2 o Inverting buffer

e Positive AND TTL-to-MOS/CCD driver
* Replaces SN75322 and SN75363

Vcci =48 _ ® 9643/4 does not require two external PNP's

Vcee = +5to +12 ° Vec2-05 03 9643 6T.9T,6A,9A 2 e High voltage Schottky technology
e Vcca supply is not needed
o Satisfies F464 CCD memory clock
requirements
Vcer =+5 _ e Dual positive NAND TTL-to-MOS/CCD
Vcee = +5 10 +12 6 Vee - 05 03 9644 6T.9T 2 e Same features as 9643
_ e Quad TTL-to-MOS/CCD driver

\LCDCQI; 10 Vop -0.5 0.45 (ggjgl 78,98 4 e Replaces Intel 3245
e Satisfies F464 CCD memory requirements
e Dual two phase MOS clock driver

+V=010+20 10 (V) -1.0 W +0 | D%%‘:)Gze. gﬁ' g;\ 2 e Replaces DS0026

+1.5 Amp output current capability
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SENSE AMPLIFIERS

Device Type For
Common- | Typet | Propagation Temperature Range Units
Threshold Mode of Delay Packag Per
Description Sensitivity Range | Output Time -55°C to 125°C 0°Cto70°C Type Package Additional Features
e Internally compensated ref. amp
55520 68 e Provides memory data register
+2.5mV R 35ns 75520 6B, 9B 1 e Complementary outputs
55524 6B e Internally compensated ref. amp
+2.5mV R 25ns 75524 6B,98B 2 ® Independent strobes
5528 6B ® Independent strobes
+4.0mV R 25ns 7528 6B,9B 2 e Test points for strobe timing
adjustment
Core Memory
Sense 55232 6B e Independent strobes
Amplifiers +4.0mV +2.5V O-C 25ns 75232 6B, 9B 2 e |nternally compensated reference
amplifier
555234 6B ® [ndependent strobes
+2.5mV R 25ns 755234 6B, 9B 2 ¢ Internally compensated reference
amplifier
e Independent strobes
55238 6B e Internally compensated reference
+4.0mV R 25ns 75238 6B, 9B 2 amplifier
e Test points for strobe timing
adjustment
55107* 6A, 3!
+25mV +3Vv T-P 17ns 75107A 6A, 9A 2 e Independent strobes
MOS-Memory
Sense 55108A" 6A, 3l
Amplifiers +25mVv +3V O-C 19ns 75108A" 6A, 9A 2 ¢ Independent strobes
T-P 17ns 75207 6A, 9A 2
+10mV +3V e Independent strobes
O-C 19ns 75208 6A, 9A

+ T-P = Totem Pole, O-C = Open Collector, R = Resistor Pull-Up

* See Line Circuit Section for details
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MEMORY DRIVERS*

Ma Propagati Device Type For
Description Output ?ne:ey Power Temperature Range Package | Additional Features
Current (ns) Supplies -55°Cto0 125°C | 0°C to 70°C Type
Dual e Also used for high-voltage, high-current
Sink/Source Vec1-5V 55325 7B, 4L driver applications
Memory 35 Vcea variable 75325 78 98 *Qutput transient voltage protection
Drivers to24V ' eSource output terminals swing between
Vcc2 and ground
®Also used for high speed magnetic
Quadruple 600mA Vee1-5V 55327 7B 4L memory applications
Sink Memory 35 Vceae variable ' *Qutput transient voltage protection
Drivers to24V 75327 78, 98 eQutput capable of swinging between
Vcce2 and ground
Quadruple OAI_so used for r)igh-voltage' high-current
Memory 30 Vec =5V 55326 7B, 4L | driver applications A
Drivers 75326 78, 9B | *Output transient voltage protection
24V output capability

*Also see MOS/CCD driver section

SPECIAL FUNCTIONS-TIMERS AND COUNTERS

Time Free Running Output Supply Timing
Device Function Delay Frequency Output Current Voltage Error Package(s)
Number Hours (kHz) Compatibility (mA) V (Max) %
1A555 Single Timer 1.0 100 TTL 200 +18 1.0 58, 6T, 9T, 6A
nA556 Dual Timer 1.0 100 TTL 200 +18 1.0 6A, 9A
uA2240 Programmable Timer-Counter 120 — TTL 5.0 +18 0.5 78, 9B
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SPECIAL FUNCTIONS-TRANSISTOR AND DIODE ARRAYS

:::::r Function Bi:':::: d B;':; Ze'd NL::i:e Ca::;b‘l:my M:‘;::gle Wideband As;:lpil'iz::;‘:n Vceo-V | Vceo-V VEBo-VIlc-MA Vse or Vo | Package(s)
LAT26* Tem%”Cfogatir? lled . . . - - — - 40 30 | 50|50 25 5U
LA3018* Ma'C“e;’"T;;”Sisw' . . — . . . — 20 | 15 | 50|50 | s0 5D
LA3018A* Ma‘Che:"T;;‘"Sis“" . . - . . . - 30 15 | s0]s0 | 20 5D
uA3019* QS?fdz'anZvym - - - - - - ® - — - | - 5.0 5Q
(A3026* T?a“na;igg: ﬁf:gy — — — — - — — 20 15 | s0)s0 | s0 5D
uA3036* %‘;ﬂ;gfgr r;\grtrc;r; . 4 . — . — - 30 15 50 | 50 — 5Q
4A3039" Hgi’;g:;frga; t - - - - - - . - - — =1 s0 5D
4A3045° Th?;: ?f;;:i's”tf)rs . . — — . . — 20 15 | 50|50 | 50 6A
4A3046 Th?;g ?f;'n;':tzrs . . — — . . — 20 15 5.0 | 50 5.0 6A, 9A
uA3054 T?a“nas'igg: ﬁfr‘;’y — — — - . — - 20 15 50 | 50 5.0 6A, 9A
4A3086 T,Rg:'#;’; SF;‘:;S . . — — . . — 20 15 | 50 | 50 — A, 9A

*Military grade available
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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 uA741PC
1458CP unA1458CTC 741CP uA741TC
1458E nA1458HC 747BE uwAT4THNI
1458P wA1458TC 747BL uA747DM
1558E uA1558HM 747CE uA747HC
3207A 9645 747CJ wA747PC
3245 9645/3245 747CL wA747DC
527 wA760HM 748BE wA748HM
532 uA798TC 748BH uA748FM
536 wA740AHM 748BL wA748DM
556CJ uA556PC 748CE uA748HC
709AE wA709AHM 748CL uA748DC
709AH wA709AFM 748CP nA748TC
709AL 1wA709ADM 755107 75107APC
709BE wA709HM 755108 75108APC
709BH nA709FM 755207 75207PC
709BL wA709DM 755208 75208PC
709CE wA709HC 75322 9643DC
709CJ wA709PC 75361 9644DC
709CL wA709DC 75361A 9643DC
710BE #wA710HM 75363 9643DC
710BH uA710FM 75450N 75450APC
710BL wA710DM 78MO05BE wA78MO5HM
710CE wA710HC 78M05CE uwA78MO5HC
710CL uA710DC 78M0O6BE #wA78MO6HM
711BE uA711HM 78M06CE wA78M0OBHC
711BH wA7T11FM 78M08BE wA78M0O8HM
711BL uA711DM 78M08CE wA78M08HC
711CE uwA711HC 78M12BE wA78M12HM
711CJ uA7T11PC 78M12CE wA78M12HC
711CL uwA711DC 78M15BE uwA78M15HM
723BE wA723HM 78M15CE wA78M15HC
723BL wA723DM 78M20BE wA78M20HM
723CE wA723HC 78M20CE wA78M20HC
723CJ wA723PC 78M24BE wA78M24HM
723CL uA723DC 78M24CE uwA78M24HC
733DC uA733DC 8216 uAB8T26A
733DM uA733DM 8T26A wABT26APC
733FM wA733FM 8T26A uwA8T26ADC
8T28 nA8T28
733HC wA733HC AN217 uA721PC
733HM wA733HM AM26LS29 9634
741BE uA741HM © AM26LS30 9636A
741BH uA741FM AM26S10 9640
741BL uA741DM AM26S11 9641
741CE uA741HC AN559 nA0802
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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 CA3064E #A3064PC
CA1310 #A1310 CA3064T #A3064HC
CA3004T wA703HC CA3065E nA3065PC
CA3005T wA703HC CA3070E uA780PC
CA3006T wA703HC CA3071E wA781PC
CA3008 wA741FM CA3072E wA746PC
CA3008A uwA741FM CAB075E wA3075PC
CA3010 wA741HM CA3078AS uwA776DM
CA3010A uA741HM CA3078AT wAT76HM
CA3011T wA753TC CA3078S uA776TC
CA3012T uA753TC CA3078T wA776HC
CA3013T wA753TC CA3079 uA742DC
CA3014T wA753TC CA3085 wA723HC
CA3015 wA741HM CA3085A wA723HC
CA3015A wA741HM CA3085AF wA723DC
CA3016 wA741FM CA3085AS uA723DC
CA3016 uA741FM CA3085B wA723HM
CA3018 #A3018HM CA3085BF wA723DM
CA3018A #A3018HM CA3085BS wA723DC
CA3019 #A3019HM CA3085F uA723DC
CA3021T wA757DC
CA3022T wA757DC CA3085S uA723DC
CA3023T wA757DC ‘CA3086 #A3086DC
CA3026 wA3026HM CA3088E wA720PC
CA3028AT wA703HC CA3089E nA3089PC

CAB090E wA758PC
CA3028T uA703HC
CA3029 uA741TC CA3123E wA720PC
CA3029A uA741TC CA3126Q wA787PC
CA3030 uA741TC CA3134 TDA1190
CAB030A uA741TC CA3458S 1458TC

CA3458T 1458HC
CA3036 #A3036HM
CA3037 uA741DM CA3558S 1558HM
CA3037A uA741DM CA3558T 1558HM
CA3038 wA741DM CA3741CS wA741TC
CA3038A uA741DM CA3741CT uA741HC

CA3741S nA741HM
CA3039 #A3039HM
CA3041E uA3065PC CA3741T wA741HM
CA3024E #A3065PC CA3747CE uA747PC
CA3043 uA3065PC CAB747CF uwA747DC
CA3044T uA3064 CA3747CT uwAT47HC
CA3045 wA3045DM CA3747E uA747DM
CA3046 1A3046DC CA3747F uA747DM
CA3045 #A3054DC CA3747T uAT4THM
CA3058E wA742DC CA3748CS wA748TC
CA3059 uA742DC CA3748CT uA748HC
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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 uA748HM LHO0061K uwA791KM
CA3748T wA748HC LH101H wA741HM
CA758E nA758PC LH201H wA741HM
DAC-08 #A0801 LH2101AD uA747ADM
DAC-08A ©AO0801A LH740AH wA740AHM
DAC-08C wA0801C LM101AD wA101ADM
DAC-08E wAO801E LM101AF wA101AFM
DS0026 9646/0026 LM101AH wA101AHM
DS3486 9637A LM101D #A101DM
DS3487 9634 LM101H wA101HM
DS3645 9645/3245 LM1011 wA7300
DS3691 9636A LM102H wA102HM
DS3692 9634 LM104H wA104HM
DS8834 uwAB8T26A LM105H wA105HM
DS8835 wA8T26A LM106F wA710FM
DS78LS120 9637A LM106H wA710HM
DS8T26A wA8T26A LM107H wA107HM
HA1156 #A1310 LM108AD wA108ADM
HA11226 wA7300 LM108AF wA108AFM
LA1201 uA721PC LM108AH wA108AHM
LAS1405 nA78HO5KC LM108D 1wA108DM
LAS1412 wA78H12KC LM108F wA108FM
LAS1415 wA78H15KC LM108H wA108HM
LF111H wAF111HM LM109K wA109KM
LF155AH wAF155AHM LM111H wA111HM
LF155H #AF155HM LM117 uwA78GKM
LF156AH wAF156AHM LM120H-05 wA79MOSHM
LF156H #AF156HM LM120H-12 wA7TIM12HM
LF157AH uAF157AHM LM120H-15 wA7TIMI5HM
LF157H wAF157HM LM120K-05 wA7905KM
LF211H wAF211HM LM120K-12 wA7912KM
LF311H #wAF311HC LM124D wA124DM wA3503DM
LF355AH wAF355AHC LM1303N wA749PC
LF355H wAF355HC LM1304N wA732PC
LF356A wAF356AHC LM1307N uwA767PC
LF356H uAF356HC LM1310 wA1310
LF357 uAF357HC LM139 wA139DM
LF357A wAF357AHC LM139A wA139ADM
LH0002 SH0002 LM1414J wA711DC
LH0021CK uA791KC LM1458H wA1458HC
LH0021K #A791KM LM1458N uA1458TC
LHO0021K/883 wA791KMQB LM1488J wA1488 9616DC
LHO0041 wA7T59HM LM1489AJ wA1489A 9617DC
LHO061C rA791KC LM1489J nA1489 9617DC
LH0061CK wA791KM LM1496H wA796HC




LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
LM1496N uA796PC LM3018H #A3018HM
LM1514J pA711DM LM3019H #A3019HM
LM1558H uA1558HM LM302H uA302HC
LM160H wA760HM LM3026H uA3026HM
LM1800N wA758PC LM3039H #A3039HM
LM1820N uA720PC LM304H uA304HC
LM1829N uA787PC LM3045D 1A3045DM
LM1841N uA2136PC LM3046N 1A3046DC
LM1850N uA7390PC LM305AH nA305AHC
LM198 wAF198 LM305H #A305HC
LM210AF wA201AFM LM3053N uA753TC
LM201AH wA201AHM LM3054N ©A3054DC
LM201D #A201DM LM306H uA710HC
LM201H nA201HM LM3064H #A3064HC
LM202H uA202HM LM3065N uA3065PC
LM204H uA204HM LM307H nA307HC
LM205H uA205HM LM307N uA307TC
LM206F uA710FM LM3070N nA780PC
LM206H uA710HC LM3075N nA3075PC
- LM207H wA207HM LM308AD u308ADC
LM208AD wA208ADM LM308AH uA308AHC
LM208AF #A208AFM LM308D nA308DC
LM208AH wA208AHM LM308H uA308HC
LM208D wA208DM LM308N #A308TC
LM208F uA208FM LM3086N 1A3086DC
LM208H #A208HM LM309K #A309KC
LM209K uA209KM LM311H uA311HC
LM220H-05 HA79MO5HM LM311N uA311TC
LM220H-12 wA79M12HM LM320H-05 uA79MOSHC
LM220H-15 uA79M15HM LM320H-12 pA79M12HC
LM220K-05 uA7905KM LM320H-15 wA79M15HC
LM220K-12 wA7912KM LM320K-05 wA7905KC
LM220K-15 uA7915KM LM320K-12 wA7912KC
LM222N uA555TC LM320K-15 uA7915KC
LM224D uA224DM LM320MP-12 uA79M12AUC
LM2901N uA2901PC uAT75PC LM320MP-15 #wA79M15AUC
LM2902N wA2902PC LM320MP-5.0 wA79MO5AUC
LM2904N uA798TC LM320MP-6.0 uwA79MOBAUC
LM2905N uA555TC LM320MP-8.0 uA79MOBAUC
LM2907N wA4151TC LM320T-12 nA7912UC
LM2917N uA7151PC LM320T-15 uA7915UC
LM301AD wA301ADC LM320T-18 wA7918UC
LM301AH #A301AHC LM320T-24 wA7924UC
LM301AN uA301ATC LM320T-5 uA7905UC
LM3018AH 1A3018HM LM320T-6 nA7906UC
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Fairchild Fairchild

Part Direct Functional
Number Replacement Equivalent
LM320T-8 nA7908UC
LM323K SH323KC
LM323K wA78HO5KC
LM324D uA324DC wA3403DC
LM324N wA324PC wA3403PC
LM339A uwA339ADC
LM340K-05 wA7805KC
LM340K-06 uwA7806KC
LM340K-08 wA7808KC
LM340K-12 uA7812KC
LM340K-15 uA7815KC
LM340K-18 uwA7818KC
LM340K-24 wA7824KC
LM340T-05 wA7805UC
LM340T-06 uA7806UC
LM340T-08 wA7808UC
LM340T-12 wA7812UC
LM340T-15 uA7815UC
LM340T-18 wA7818UC
LM340T-24 wA7824UC
LM342P-12 wA78C12U1C
LM342P-15 wA78C15U1C
LM342P-18 nA78C18U1C
LM342P-24 uA78C24U1C
LM342P-5.0
LM342P-6.0
LM432P-8.0 nA78C08U1C
LM350N 75453BPC
LM351N 75453BPC
LM358H uA798HM
LM360H wA760HC
LM376N uA376TC
LM380N TBA820L
LM381AN uA739DC
LM381N wA739PC
LM382N uA739PC
LM383 TDA2002
LM386 wA7307
LM387N wA739PC
LM388N TBA820L
LM390 #AF398
LM3905N uA555TC
LM4250H uA776HM
LM4250CH uA776HC
LM4250CN nA776DC
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Fairchild Fairchild
Part Direct Functional
Number Replacement Equivalent
LM4250H wA7T76HM
LM5108AJ 75108ADC
LM55107AJ 55107ADM
LM55108AJ 55108ADM
LM55109J 55109DM
LM55110J 55110A
LM5524J 55524
LM5528J 5528DM
LM5534J 555234DM
LM555CN uA555TC
LM556CN uA556PC
LM703LH wA703HC
LM709CH #A709HC
LM709CN wA709PC
LM709H wA709HM
LM710CH wA710HC
LM710CN wA710PC
LM710H wA710HM
LM711CH wA711HC
LM711CN wA711PC
LM711H wA711HM
LM723CD uA723DC
LM723CH uA723HC
LM723CN wA723PC
LM723D #A723DM
LM723H wA723HM
LM725AH uA725AHM
LM725CH wA725HC
LM725H wA725HM
LM733CD wA733DC
LM733CH wA733CH
LM733CN uA733PC
LM733D #A733DM
LM733H wA733HM
LM741CD uwA741DC
LM741CH wA741HC
LM741CN-08 uA741TC
LM741CN-14 uA741PC
LM741F wA741FM
LM741H wA741HM
LM746N wA746PC
LM747CD wA747DC
LM747CH wA747THC
LM747CN uA747PC
LM747D wA747DM




LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
LM747H - uAT47THM MC1326P uA746PC
"LM748CH uA748HC MC1327 TDA2522
LM748CN uA748TC MC1328P uwA746PC
LM748H wA748HM MC1339P uA749PC
LM75107AJ 75107ADC MC1350P wA757DC
LM75107AN 75107APC MC1351P uA3065PC
LM75108AN 75108APC MC1352P wA757DC
LM75109J 75109DC MC1353P uA757DC
LM75109N 75109PC MC1355P uA3065PC
LM75110J 75110A MC1357P uwA2136PC
LM75110N 75110A MC1358P nA3065PC
LM75150J 75150DC MC1364P uA3064PC
LM75150N 75150PC 9616DC MC1370P uA780PC
LM75154J 75154DC 9617DC MC1371P wA781PC
LM75154N 75154PC MC1375P uA3075PC
LM75207J 75207DC MC1391 rA1391TC
LM75207N 75207PC MC1394P #A1394TC
LM75208J 75208DC MC1398P uA787PC
LM75208N 75208PC MC1408L6 uA0802C
LM7524) 75S24 MC1408L7 1A0802B
LM7524N 75524 MC1408L8 wA0802A
LM7528J 7528DC MC1410G wA733HC
LM7528N 7528PC MC1411 9665
LM75325J 75325DC MC1412 9666
LM75325N 75325PC MC1413 9667
LM7534J 758234DC MC1414L wA711DC
LM7534N 758234PC MC1414P wA711PC
LM7535J 7535DC MC1416 9668
LM7535N 7535PC MC1420G uA733HC
LM75450J 75450BDC MC1435G wA749DHC
LM75450N 75450BPC MC1435L uA749DC
LM75451N 75451BTC MC1437L uA749DC
LM75452N 75452BTC MC1437P uA749PC
LM75453N 75453BTC MC1438R uwA791KC
LM75454N 75454BTC MC14443 wA9708
M51728 wA7392 MC14447 uA9708
MC1303P wA749PC MC1456CG wA776HC
MC1304P wA732PC MC1456CL wA776DC
MC1305P wA732PC MC1456G uA776HC
MC1306 uA7307 MC1456L uA776DC
MC1307P uA767PC MC1458CG uwA1458CHC
MC1310P uA1310PC MC1458CP1 uA1458CTC
MC1311P wA758PC MC1458G wA1458HC
MC1312P wA1312PC MC1458P1 uA1458TC
MC1324P uwA746PC MC1496G nA796HC



LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
MC1496P wA796PC MC1712F rA702FM
MC1508L8 1A0802 MC1712L wA702DM
MC1510F uA733FM MC1723CG wA723HC
MC1510G wA733HM MC1723CL wA723DC
MC1514F wA711FM MC1723G uA723HM
MC1514L uA711DM MC1723L uA723DM
MC1520G #A733HM MC1741CG uA741HC
MC1535G wA749HM MC1741CG wAT47HC
MC1535L wA749DM MC1741CL wA741DC
MC1537L wA749DM MC1741CP1 wA741TC
MC1550G wA757DC MC1741CP2 wA741PC
MC1556G wA776HM MC1741F wAT41FM
MC1556L uA776DM MC1741G wA741HM
MC1558G wA1558HM MC1741L wA741DM
MC1560G #A78MOOHM MC1747CL wA747DC
MC1560R uA7800KM MC1747G uwA747THM
MC1561G uwA78MGHM MC1747L wA747DM
MC1561R uwA78MGHM MC1748CG wA748HC
MC1563G #wA79IMGHM MC1748CP1 wA748TC
MC1563R wA79MGHM MC1748G wA748HM
MC1569G wA78MGHM MC1776CG wA776HC
MC1569R wA78GKM MC1776G wAT76HM
MC1590 uA757DC MC3245 9645/3345
MC1596G wA796HM MC3301P wA3301PC
MC1709CG #A709HC MC3302P #A3302PC
MC1709CL wA709DC MC3360 wA7307
MC1709CP1 wA709TC MC3401P wA3401PC
MC1709CP2 wA709PC MC3403L uA3403DC
MC1709F wA709FM MC3403P wA3403PC
MC1709G #A709HM MC3425 wA7390TC
MC1709L uwA709DM MC3430 75107APC
MC1710CG uwA710HC MC3433 75108APC
MC1710CL wA710DC MC3440 9642DC
MC1710CP wA710PC MC3441 9642DC
MC1710F wA710FM MC3443 9642DC
MC1710G wA710HM MC3448A wA3448A
MC1710L wA710DM MC3456 wA556PC
MC1711CG wA711HC MC3476 wA776PC
MC1711CL wA711DC MC3486 9637A
MC1711CP wA711PC MC3487 9634
MC1711F uwA711FM MC3503L wA3503DM
MC1711G wA711HM MC75107L 75107ADC
MC1711L wA711DM MC75107P 75107APC
MC1712CG uwA702HC MC75108L 75108ADC
MC1712CL nwA702DC MC75108P 75108APC



LINEAR INDUSTRY CROSS REFERENCE GUIDE

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

MC75109L 75109DC MC7824CK uA7824KC
MC75109P 75109PC MC7824CP uA7824UC
MC75110L 75110ADC MC7905CK uA7905KC
MC75110PC 75110APC MC7905CP wA7905UC
MC75207L 75207DC MC7906CK uA7906KC
MC75207P 75207PC MC7906CP wA7906UC
MC75208L 75208DC MC7908CK wA7908KC
MC75208P 75208PC MC7908CP wA7908UC
MC7524L 75524 MC7912CK wA7912KC
MC7524P 75524 MC7912CP wA7912UC
MC7528L 7528DC MC7915CK pA7915KC
MC7528P 7528PC MC7915CP pA7915UC
MC75325L 75325DC MC7918CK pA7918KC
MC75325P 75325PC MC7918CP uA7918UC
MC7534L 755234DC MC7924CK uA7924KC
MC7534P 755234DC MC7924CP uA7924UC
MC75365 9645PC MC8T13L wA8T13DM
MC75450L 75450BDC MC8T13P uA8T13PC
MC75450P 75450BPC MC8T14L wA8T14DM
MC75451P 75451BTC MC8T23P uA8T23PC
MC75452P 75452BTC MC8T24P uA8T24PC
MC75453P 75453BTC MC8T26A uA8T26A
MC75454P 75454BTC MFC4060A uA78MGT2C
MC75491P 75491PC MFC4062A wA78MGT2C
MC75492P 75492PC MFC4063A uA78MGT2C
MC7705CP wA78M0O5UC MFC4064A wA78MGT2C
MC7706CP pA78MO6UC MFC6030A uA78MGT2C
MC7708CP pA78MO8UC MFC6032A wA78MGT2C
MC7712CP wA78M12UC MFC6033A uA78MGT2C
MC7715CP uA78M15UC MFC6034A wATBMGT2C
MC7718CP uA7818UC MFC8000 rAT39PC
MC7720CP wA78M20UC MFC8001 rA739PC
MC7724CP wA78M24UC MFC8002 uA739PC
MC7805CK wA7805KC MFC8030 wA703HC
MC7805CP uA7805UC MFC8070 uA742DC
MC7806CK uA7806KC MLM101AG pA101AHM
MC7806CP wA7806UC MLM104G wA104HM
MC7808CK uA7808KC MLM105G wA105HM
MC7808CP wA7808UC MLM107G uA107HM
MC7812CK uA7812KC MLM109G wA78MO5HM
MC7812CP uA7812UC MLM109K pA109KM
MC7815CK uA7815KC MLM110G uA110HM
MC7815CP uA7812UC MLM201AG uA201AHM
MC7818CK uA7812KC MLM204G wA204HM
MC7818CP wA7812UC MLM205G wA205HM
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Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
MLM207G uA207HM N8T13B wA8T13PC
MLM209G uA78MO5HM N8T13F wA8T13DC
MLM209K uA209KM wA7805KM N8T14B uwA8T14PC
MLM210G wA210HM N8T14F uwA8T14DC
MLM301AG uA301AHC N8T15F 9616DC
MLM301AP1 #A301ATC N8T16F 9627DC
MLM304G wA304HC N8T23B uA8T23PC
MLM305G wA305HC N8T23F nA8T23DC
MLM307G uA307HC N8T24B uA8T24PC
MLM309G #A78MO5HC N8T24F uwA8T24DC
MLM309K #wA309KC N8T26A uAB8T26A
MLM310G uA310HC OP-02 uA741AHM
MLM311G #A311HC OP-04 uA741AHM
MLM311P1 uwA311TC OP-05 uA714HC
ML1408-6L #A0802CDC OP-07 wA714HC
ML1408-7L #A0802BDC PA239A uwA739PC
ML1408-8L uA0802ADC RC1488D uwA1488 9616DC
ML1508-8L #A0802DM RC1489AD uA1489A 9617DC
MMHO0026 9646/0026 RC1489D uA1489 9617DC
NE515A uA733PC RC4136D uwA4136DC/DM
NE515K wA733HC RC4136DB uwA4136PC
NE521A 75107APC RC4136DP uA4136PC
NE521F 75107ADC RC4151 uA4151 nA7151
NE522A 75108APC RC4152 wA7151
NE522F 75108ADC RC4558DN nA4558TC
NE526A wA760DC RC4558T uA4558HC
NE526K uwA760HC RC55109D 55109DM
NE527K uwA760HC RC555DN wA555TC
NE529K uA760HC RC556D uA556DC
NE536T uA740HC nA740HC RC556DP wA556PC
NE545 wA7300 RC733TF uA733HC
NES550A uA723PC RC75107AD 75107ADC
NES550L wA723HC RC75107AP 75107APC
NE555V nA555TC RC75108AD 75108ADC
NES56A nA556PC RC75108ADP 75108APC
NE556F nA556DC RC75109D 75109DC
NE592A uA733PC RC75109DP 75109PC
NE645 1A7300 RC75110D 75110ADC
N10145 10145A RC75150D 75150DC
N10149 10146 RC75154M 75154DC
N5071A wA781PC RC7524M 755824DC
N5072A uA746PC RC7524MP 75S24PC
N5558T uA1458HC RC7528M 7528DC
N5558V nA1458TC RC7528MP 7528PC

N5570B uA780PC RC75325M 75325DC
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Fairchild Fairchild Fairchild Fairchild

Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
RC75325MP 75325PC SN52702L wA702HM
RC8T13M wA8T13DC SN52709J #A709DM
RC8T13MP wA8T13PC SN52709L #A709HM
RC8T14M wA8T14DC SN52710J wA710DM
RC8T14MP nA8T14PC SN52710L wA710HM
RC8T23M nA8T23DC SN52711J uA711DM
RC8T23MP wA8T23PC SN52711L wA7T11HM
RC8T24M wA8T24DC SN52723J wA723DM
RC8T24MP uwA8T24PC SN52723L uA723HM
RC9621D 9621DC SN52741J uA741DM
RC9622D 9622DC SN52741L #A741HM
RM4136D wA4136DM SN52747J wA747DM
RM55107AD 55107ADM SN52747L #A7T47THM
RM55108AD 55108ADM SN52748J wA748DM
RM55110D 55110DM SN52748L wA748HM
RM5524M 5524DM SN52771J uA776DM
RM5525M 5525DM SN52771L uAT7T6HM
RM55325M 55325DM SN52777J uA777DM
RM555T wA555HM SN52777L wATTTHM
RM556D uwA556DM SN52810J wA710DM
RM733TF #A733HM SN52810L #A710HM
RM8T13M wA8T13DM SN52811J wA711DM
RM8T14M wA8T14DM SN52811L #A711HM
SE515K uA733HM SN52820J uwA711DM
SE526A uA760DM SN529K nA733HC
SE526K wA760HM SN5510FA wA833FM
SE527K wA760HM SN5510L wA733HM
SE529A wA733DM SN55107AL 55107ADM
SE529K uA760HM SN55107BJ 55107BDM
SES536T wA740HM SN55108AJ 55108ADM
SE550L wA723HM SN551088J 55108BDM
SE592K #A733HM SN55109J 55109DM
SH76008 TDAA2002 SN5511FA uA733FM
SH76018 TDA2002 SN5511L wA733HM
SN2660JA wA776DM SN55110J 55110ADM
SN52L022L uA798HM SN55112J 55112DM
SN52L044JA 1wA3503DM SN55114J 9614DM
SN52309LA wA78MO5HM SN55114SB 9614FM
SN52506J wA711DM SN55115J 9615DM
SN52510L wA710HM SN55115SB 9615FM
SN52514J wA711DM SN5512L wA733HM
SN52520J wA710DM 8N55121J 55121DM
SN52558L #A1558HM SN55122J 55122DM
SN52660L wAT76HM SN55123J 55123DM
SN52702J wA702DM SN55124J 55124DM



LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
SN5514L wA733HM SN72376P uA376TC
SN55207J 55207DM SN72440J wA742DC
SN55208J 55208DM SN72440N wA742DC
SN55234J 555234DM SN72506J uA711DC
SN5524J 55524DM SN72506N wA711PC
SN55325J 55325DM SN72510J wA710DC
SN55325SB 55325FM SN72510L uA710HC
SN55326SB 55326FM SN72510N uA710PC
SN55327SB 55327FM* SN72514J uA711DC
SN55450BJ 55450BDM SN72514N uA711PC
SN55450J 55450DM SN72555P uwA555TC
SN55451BL 55451BHM SN72556N uA556PC
SN55451L 55451HM SN72558L uA1458HC
SN55452BL 55452BHM SN72558P uA1458TC
SN55452L1 55452HM SN72660JA wA776DC
SN55453BL 55453BHM SN72660L uA776HC
SN55453L 55453HM SN72660N wA776DC
SN55454BL 55454BHM SN72660P uA776TC
SN55454L 55454HM SN72702J uA702DC
SN55460J 55460DM SN72702L nA702HC
SN55461L 55461HM SN72709J uwA709DC
SN55462L 55462HM SN72709L wA709HC
SN55463L 55463HM SN72709P wA709TC
SN55464L 55464HM SN72710L uwA710HC
SN71710J nA710DC SN72710N wA710PC
SN72L022L uA798HC SN72711J uA711DC
SN72L022P uA798TC SN72711L uA711HC
SN72L044JA 1A3403DC SN72711N wA711PC
SN72L044N wA3403PC SN72720J uA710DC
SN72301AN wA301ADC SN72720N nA710PC
SN72301L #A301AHC SN72723J wA723DC
SN72301P wA301ATC SN72723L wA723HC
SN72304L uA104HM SN72723N uA723PC
SN72305AL #wA305AHC SN72733J uA733DC
SN72305L uA305HC SN72733L uA733HC
SN72307L uA307HC SN72733N uA733PC
SN72307P nA307TC SN72741J wA741DC
SN72308AL #A308AHC SN72741L uA741HC
SN72308AN #wA308ADC SN72741N uA741PC
SN72308L #A308HC SN72741P uA741TC
SN72308N nA308DC SN72747J uwA747DC
SN72309LA #wA78M0O5HC SN72747L uAT47THC
SN72310L uwA310HC SN72748J uA748DC
SN72311L uA311HC SN72748L uA748HC
SN72311P uwA311TC SN72748N uA748DC
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Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
SN72748P wA748TC SN75121N 75121PC
SN72771J wA776DC SN75122J 75122DC
SN72771L wA776HC SN75122N 75122PC
SN72771N uA776DC SN75123J 75123DC
SN72771P uA7T76TC SN75123N 75123PC
SN72777J wA777DC SN75124J 75124DC
SN72777L wA777THC SN75124N 75124PC
SH72777N wA777DC SN75124L wA733HC
SN72777P wA7T77TC SN7514P wA733PC
SN72810J wA710DC SN75150J 75150DC 9616DC
SN72810L wA710HC SN75150P 75150PC 9616DC
SN72810N wA710PC SN75152J 9627DC
SN72811J wA711DC SN75154J 75154DC 9617DC
SN72811L wA711HC SN75182N 9615DC
SN72811N uwA711PC SN75183N 9614DC
SN72820J wA711DC SN75188J 1488DC
SN72820N wA711PC SN75189AJ 1489ADC
SN7496 7496 SN75189J 1489DC
SN7497 7497 SN7520 75S20
SN7510L wA733HC SN75207J 75207DC
SN75107AJ 75107ADC SN75207N 75207PC
SN75107AN 75107APC SN75208J 75208DC
SN75107BJ 75107BDC SN75208N 75208PC
SN75107BN 75107BPC SN75224J 75524DC
SN75108AJ 75108ADC SN75224N 75S824PC
SN75108AN 75108APC SN75225J 75225DC
SN75108BJ 75108BDC SN75225N 75225PC
SN75108BN 75108BPC SN75232J 75232DC
SN75109J 75109DC SN75232N 75232PC
SN75109N 75109PC SN75234J 758234DC
SN7511L wA733HC SN75234N 758234PC
SN7511N uA733PC SN75235J 75235DC
SN75110AJ 75110ADC SN75235N 75235PC
SN75110AJ 75110APC SN75238J 75238DC
SN75110J 75110ADC SN75238N 75238PC
SN75110N 75110APC SN7524J 75824DC
SN75112J 75112DC SN7524N 75524PC
SN75112N 75112PC SN7528J 7528DC
SN75114J 9614DC SN7528N 7528PC
SN75114N 9614PC SN75325J 75325DC
SN75115J 9615DC SN75325N 75325PC
SN75115N 9615PC SN75326J 75326DC*
SN7512L wA733HC SN75236N 75326PC*
SN7512N wA733PC SN75327J 75327DC
SN75121J 75121DC SN75327N 75327PC



LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional

Number Replacement Equivalent Number Replacement Equivalent
SN7534J 75S234DC SN76242N #A780PC
SN7534N 75S234PC SN76243N nA781PC
SN75450BJ 75450BDC SN76246N wA746PC
SN75450BN 75450BPC SN76298N wA787PC
SN75450N 75450BPC SN76545 TBA920
SN75451BL 75451BHC SN76565N uA3064PC
SN75451BP 75451BTC SN76591P uA1391TC
SN75451P 75451BTC SN76594P wA1394TC
SN75452BL 75452BHC SN76600P wA757PC
SN75452BP 75452BTC SN76635N wA720PC
SN75452P 75452BTC SN76642N uA2136PC
SN75453BL 75453BHC SN76650N wA757PC
SN75453BP 75453BTC SN76666N uwA3065PC
SN75453P 75453BTC SN76669N 1wA2136PC
SN75454BL 75454BHC SN76675N wA3075PC
SN75454P 75454BTC SN76678P wA753TC
SN75460J 75460DC SN76689N wA3089PC
SN75460N 75460PC SSS725AJ nA725AHM
SN75461L 75461HM SSS725BJ #A725EHM
SN75461L 75462HM SSS725EJ uA725EHC
SN75461P 75461TC SSS741CJ #A741EHC
SN75463P 75463TC SSS741J uA741AHM
SN75464L 75464HM SSS747CK wAT47EHC
SN75464P 75464TC SSS747CP nAT47TEDC
SN75471L 75471HC SSS747K wA747AHM
SN75471P 75471TC SSS747P uwA747ADM
SN75472L 75472HC SSS1408A-6 1A0802C
SN75472P 75472TC SSS1408A-7 wA0802B
SN75473L 75473HC SSS1408A-8 wAO0802A
SN75473P 75473TC SSS1508A-8 nA0802
SN75474L 75474HC S5558T uA1558HM
SN75474P 75474TC S5596K uA796H
SN75491N 75491PC S8T13F #A8T13DM
SN75492N 75492PC S8T14F uA8T14DM
SN76001N TBAG641A12 S8T15F 9616DM
SN76005ND #A706BPC S8T16F 9627DM
SN76024ND wA706BPC TA7157 uA1310
SN76104N uwA732PC TAAB30S TAAB30S TDA2522
SN76105N uA732PC TBA396 TDA2560
SN76111N uwA767PC TBAS510 TBA510
SN76115 uA1310 TBA520 TBA520 TDA2522
SN76116N wA758PC TBAS530 TBA530 TDA2530
SN76131N wA739PC TBA540 TBA540
SN76149N wA749PC TBA560C TBA560C TDA2560
SN76227 TDA2522 TBA570 uA721PC



LINEAR INDUSTRY CROSS REFERENCE GUIDE

Fairchild Fairchild Fairchild Fairchild
Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
TBA641A12 TBA641A12 ULN2121A uA767PC
TBA641B11 TBA641B11. ULN2122A uA732PC
TBAS800 TBA800 ULN2124A wA780PC
TBA810AS TBAB810AS ULN2126A wA739PC
TBA810DS TBA810DS ULN2127A wA781PC
TBA810DAS TBA810DAS ULN2128A wA767PC
TBA810S TBA810S ULN2129A wA3075PC
TBA920 TBA920 ULN2136A uA2136PC
TBA920S TBA920S ULN2137A wA720PC
TBA970 TBA970 ULN2165A wA3065PC
TBA990 TBA990 TDA2522 ULN2209M uA753TC
TCA600 uA7392 ULN2210A uA758PC
TCA610 wA7392 ULN2224A uA788PC
TCA900 uA7392 ULN2228A uA788PC
TCA910 uA7392 ULN2244A uA758PC
TCA940 wA783P4C ULN2298A uA787PC
TDA1170 TDA1170 ULX2262A uA787PC
TDA1270 TDA1270 ULX2264A wA3064PC
TDA1037 TDA2002 ULX2267A uA3067PC
TDA1190 TDA1190 ULX2289A uA3089PC
TDA1190Z TDA1190Z YKB2219 uA1310
TDA1327 TDA2522 uA709CA wA709PC
TDA2002 TDA2002 i wA709CT wA709HC
TDA2002A TDA2002A wA709Q wA709FM
TDA2150 TDA2560 nA709T wA709HM
TDA2160 TDA2522 wA710CA uA710HC
TDA2521 TDA2521 uA710CT wA710HC
TDA2522 TDA2522 uA710Q wA710FM
TDA2530 TDA2530 uA710T wA710HM
TDA2560 TDA2560 uwA711CA uA711PC
TDA2590 TDA2590 wA711CK uA711HC
TDA2610 TDA1190 uA711K uA711HM
TLO81 uAF771C uA723CA wA723PC
TLO81A uAF771 uA723CL uA723HC
TL810 wA710HM uA723L nA723HM
TL811 uA711HM uA733A uA733DM
ULN2001A 9665 wA733CK wA733HC
ULN2002A 9666 uA733C1 uA733DC
ULN2003A 9667 wA733K wA733HM
ULN2004A 9668 uA7330A uA733PC
ULN2111A uA2136PC uA7331 wA733DM
ULN2113A uA3065PC uA740CT uA740HC
ULN2114A uA746PC uA741CA uA741PC
ULN2114K uA746HC nA741CT wA741HC
ULN2120A wA732PC uA741CV uA741TC
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Fairchild Fairchild Fairchild Fairchild

Part Direct Functional Part Direct Functional
Number Replacement Equivalent Number Replacement Equivalent
nAT41T uA741HM uA7812CKC uA7812UC
nA747CA wA747PC uA7812MKA wA7812KM
uA747CK uAT4THC uA7815CKA uA7815KC
wA747K wA747THM uA7815CKC wA7815UC
wA748CA wA748DC #A7815MKA wA7815KM
nAT48CT uA748HC uA7818CKC nA7818UC
wA748CV uA748TC nA7818MKA wA7818KM
uA748T uA748HC uA7824CKC wA7824UC
uwA78LO2ACLP  uA78L26AWC uwA7824MKA wA7824KM
uA78LOSACLP  uA78LO5AWC nA7885CKA wA7885KC
uwA78LOBACLP  uA78L62AWC uA7885CKC uA7885UC
wA78LOBACLP  uA78LOBAWC nA7885MKA uA7885KM
wA78L12ACLP  uA78L12AWC uwA79MOS5CKC  uA79MO5AUC
wA78L15ACLP  uA78L15AWC wA79MO5CLA #wA79MO5AHC
uwA78MO5CKC  uA78M0O5UC #A7T9MOSMLA #wA79MO5HM
wA78MO5CLA wA78M0O5CHC wA79MO6CKC  uA79MO6AUC
wA78MO5SMLA #wA78MO5HM wA79M0O6CLA #wA79MO6AHC
nA78MO6CKC  uA78M06UC wA79MOBMLA wA79MO6HM
#A78MO6CLA #A78M06CHC wA79M08CKC  uA79MOBAUC
wA78MOBMLA wA78MOBHM wA79MO8CLA uwA79MOBAHC
wA78M08CKC  uA78M08UC wA79MOBMLA  wA79MO8HM
nwA78MO8CLA #A78M0O8CHC wA79M12CKC  uA79M12AUC
wA78MOBMLA wA78MO8HM wA79M12CLA nA79M12AHC
wA78M12CKC  uA78M12UC wA79M12MLA #A79M12HM
uwA78M12CLA #wA78M12CHC wA79M15CLA HA79M15AHC
wA78M12MLA wA78M12HM wA79M15MLA #A79M15HM
wA78M15CKC  uA78M15UC wA79M20CKC  uA79M20AUC
wA78M15CLA pA78M15CHC #wA79M20CLA wA79M20AHC
uwA78M15MLA #wA78M15HM #wA79M20MLA #wA79M20HM
uA78M20CKC  pA78M20CUC wA79M24CKC  nA79M24AUC
uwA78M20CLA #wA78M20CHC wA79M24CLA uwAT9IM24AHC
nA78M20MLA wA78M20HM uwA7IM24MLA  pA79M24HM
wA78M24CKC  uA78M24CUC wA7905CKA wA7905KC
uwA78M24CLA wA78M24CHC rA7905CKC 1A7905UC
mAT8M24MLA rA78M24HM nA7905MKA nA7905KM
uA7805CKA nA7805KC wA7906CKA wA7906KC
nA7805CKC wA7805UC wA7906CKC wA7906UC
wA7805MKA wA7805KM 1A7906MKA #A7906KM
wA7806CKA uA7806KC #A7908CKA wA7908KC
wA7806CKC #A7806UC nA7908CKC #A7908UC
uwA7806MKA #A7806KM uwA7908MKA #A7908KM
uA7808CKA wA7808KC uA7912CKA wA7912KC
1A7808CKC wA7808UC uA7912CKC wA7912UC
wA7808MKA wA7808KM #wA7912MKA #A7912KM
wA7812CKA uA7812KC nA7915CKA nA7915KC
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Fairchild Fairchild Fairchild Fairchild

Part Direct Functional Part Direct Functional

Number Replacement Equivalent Number Replacement Equivalent
wA7915CKC wA7915UC uA7918MKA wA7918KM
uwA7915MKA uA7915KM wA7924CKA 1A7924KC
unA7918CKA nA7918KC uA7924CKC wA7924UC
wA7918CKC rA7918UC umAT924MKA uA7924KM
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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 the reliability influence of each part of the manufacturing and testing cycle with constant feed-
back from internal reliability monitoring; customer feedback on the results is avital factor. The Fairchild
reliability concept can be presented as constant feedback system which begins and ends with the cus-
tomer (Figure 3-1).

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. 3-1 Customer Feedback System
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Device Design
Inherent component 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 (1QC)

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 postdevelop 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 that the 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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1QC Area

Crystal Puller ‘ : : -
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Wafer Testing

Before the wafers are scribed and broken into dice for assembly onto headers or shipment toa 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 inspection is 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 prior to final device sealing. If rejected, the lot is 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 o
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

Fine Leak 1.0% AQL Hermetic Devices Only
Gross Leak 0.4% AQL '

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 siresses
(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
*Applied to plastic devices only. Autoclave”

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 3-1.
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
High- Temperatum Opéraung the B '
TaA=150°C X X

Readouts-at 0, 168, 500, 1000 Hours

?‘émperauﬂfe Cycting —ss°c to +150°C = .
C(MIL-STD-883, ‘Method. 10101 Cond. G) X
Readouts at 0, 10, 100 Cycles

Hermeﬂmtg (1% 10-7 - TO-5, 1 x 10—6 TO-3).

Constmt Acceleraﬁon
F QOK 9. e i e ey : R

‘1 Min. Ea. 6 Axis - B R X
(M L~$TD~8&3, Method 2001} <
Impact Shock ..~ :
15009x5mows el o ~ X
@MIL-STD*—&S& Methed?@()z) o o

Vibraﬂnn, Vanabie Frequency & e

109 : : X
(MTL«E‘:TDAS&?» Method 2007) * L :
B‘aswhnnﬁdlty e

“TA =85°C, RH* 85% S ' X
Readouts at 0, 168, 500, 1000 Hours ‘
Thermal Shock o

-55°C to +126°C ‘;j; o ) X X
Readouts at.0, 10, 100. Cyctes O A SN,

MIL STD~883 Memodmn GbndltlonC‘ .
“Autoclave Wl L e

n—125°c:t2°c N S X
15 PSI, 24 Hours ’ - ‘

Table 3-1 Reliability Test Summary
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HI 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 semiconductor industry. 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 Il 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 Hl REL. The objectives and benefits of the Unique Il 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.

Standard Unique |l 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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J M

JAN PART NUMBERING SYSTEM

7

JAN DESIGNATOR

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

38510/ 101 01 B G C
- -

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

X Any of the above

General Procurement Spec.
PACKAGE TYPE
A 14-pin Y/, x Y, Flatpak
B 14-pin Y4 x Y5 Flatpak
C 14-pin Y4 x %, DIP
| D 14-pin Y/, x %, Flatpak
E 16-pin '/, x ¥, DIP
REFERS TO DETAIL SPEC F 16-pin Y, x % Flatpak
G 8-pin Can
101 Op Amps H 10-pin Y, x Y4 Flatpak
102 Voltage Regulators I 10-pin Can
103 Comparators J 24-pinY, x 1Y, DIP
104 interface K 24-pin ¥ x Y, Flatpak
105 733 L 24-pin ¥ x !/, Flatpak
106 Voltage Followers X 3-pin TO-5 Can
:(O); ?-:err'n;nalAVoaltage Regulators Y 2-pin TO-3 Can
ransistor Arrays 4-pin Y x ¥ FI
109 Timers Z 24-pin /4 x /s Flatpak
110 Quad Op Amps
PROCESSING LEVEL
S
B
C
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
103 710 711 106 111 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.
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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 I
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
I |
Devices are hermetically sealed for
Seal compliance to MIL-STD-883 requirements SEAL SEAL
T I
High Temp Storage BAKE BAKE
VD 1008 % cond. C Tsig = 150°C COND. C MIN COND. C MIN
24 HRS. 24 HRS.
TEMP CYCLE TEMP CYCLE
Temperature Cycle
Cond. C -65°/150°C 1 ! COND. C COND. C
MTD 1010 ony 5°/150°C 10 cycles O (0]
Constant Acceler CENTRIFUGE CENTRIFUGE
ation Cond E 30000 G's Xy, X5, Yy, Yo COND. E COND. E
MTD 2001 (Note1) Yq ONLY Yq ONLY
I T
Hermetic Seal Cond A Fine-Helium 5)(10”B 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 103 cc/sec or COND. C COND.C
Gross-FC78/Vacuum 10-5 cc/sec
T
Pre Burn-in 25°C dc electrical testing PRE B/l ELECT
Electrical to remove rejects prior to 259C de
MTD 5004 submission to burn-in screen
i I
Burn-in Screen Cond A, Cond B, Cond C BURN IN*
MTD 1015 Cond D, Cond. E, Cond. F 160 HRS 125°C
1
Post Burn-in Post Burn-in electrical screening to cull PST B/I 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
T 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: Environmental Tests and D and D
1 ]
External Visual 3X, 10X magnification: Verify dimensions, EXTERNAL EXTERNAL
MTD 2009 configuration, lead structure, marking VISUAL VISUAL
and workmanship 100% 100%
RELIABILITY Figure of Merit 15 2
JM38510/ JM38510/
ORDERING  Part Number 10101BCB 10101CCB
Part Marking JM38510/ JM38510/
10101BCB 10101CcCB

NOTE: RELIABILITY Figure of Merit is the Reliability Improvement Factor from RADC Reliability Notebook,
Vol. Il, RADC-TR-67-108, Table X1i-6, page 419.

1. Not Applicable for T0-3 Cans

*Time Temperature Curve (method 1015) may be used.
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UNIQUE 1l

CLASS
Qs
(883S)

T

CLASS
[ol:}
(883B)

CLASS
Qc
(883C)

PRESEAL VISUAL
COND. A
2010

PRESEAL VISUAL
COND. B
2010

PRESEAL VISUAL
COND. B
2010

BOND STRENGTH
ACCEPTANCE
2011 COND. D

BOND STRENGTH
ACCEPTANCE
2011 COND. D

BOND STRENGTH
ACCEPTANCE
2011 COND. D

SEAL

SEAL

SEAL

BAKE
COND. C MIN
1008 24 HRS.

BAKE
COND. C MIN
1008 24 HRS.

BAKE
COND. C MIN

1008 24 HRS.

THERMAL SHOCK
COND. A
1011

TEMP CYCLE
COND. C
1010

TEMP CYCLE
COND.C

1010

TEMP CYCLE
COND.C
1010

MECHANICAL SHOCK
COND. B, Y1
2002

CENTRIFUGE
COND. E
2001 Y1&Y2

Y

CENTRIFUGE
COND. E
2001 Y1ONLY

v

CENTRIFUGE
COND. E

2001 Y1ONLY

Y




€l-¢

HERMETICITY
COND. A/B
COND. C

1014

HERMETICITY
COND. A/B
COND.C

1014

PRE B/I ELECT

PRE B/l ELECT

HERMETICITY
COND. A/B
COND. C

1014

25°CDC
5004

BURN-IN

240 HRS
1015

o
5004 25°CDC
BURN-IN
160 HRS
1015

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

POST B/I ELECT
25°C DC
125°C DC
—56°C DC
25°C AC

25°C FUNCTIONAL
5004

RADIOGRAPHY
2 VIEWS
2012

QUALITY
CONFORMANCE

5005 GP A,B,C&D

EXTERNAL VISUAL
100%
2009

uA741 DMQS

QUALITY
CONFORMANCE
5005 GP A.B,C&D

EXTERNAL VISUAL
100%
2009

uA741 DMQB

ELECTRICAL
25°C DC
25°C FUNCTIONAL

5004

QUALITY
CONFORMANCE
5005 GPA,B,C&D

EXTERNAL VISUAL
100%
2009

pA741 DMQC




MATRIX VI PROCESS FLOW OPTIONS & COST EFFECTIVENESS

DIE VISUAL
FAIRCHILD FICF-ST-2011

1

883/2010.1/8B

] ' KEY

l DIE ATTACH/WIRE BOND :I 100% OPERATION

PRESEAL VISUAL
FAIRCHILD FICF-ST-2011

883/2010.1/8

I

I FINAL SEAL l
PLASTIC MOLDED DEVICES HERMETIC PACKAGED DEVICES |
(PC, TC, UC) (DC, HC, KC, RC) TEMP CYCLE
883/1010/C
5 CYCLES
DC & FUNCTIONAL DC & FUNCTIONAL
+25°C +25°C

FINE LEAK, 883/1014/B. 1% AQL
GROSS LEAK 883/1014/C, 0.4% AQL
FUNCTIONAL, +25°C, 0.15% AQL
DC. +25°C. 0.65% AQL

DC. +70°C, 1.5% AQL

DC. 0°C, 1.5% AQL

AC. +25°C, 1.5% AQL

FUNCTIONAL, +25°C, 0.15% AQL
DC, +25°C, 0.65% AQL

DC, +70°C, 1.5% AQL

DC, 0°C, 1.5% AQL
AC, +25°C, 1.5% AQL

by

FINISHED GOODS STORES

-

LEVEL 1, LEVEL 2, LEVEL 3, LEVEL 4, LEVEL 5, LEVEL 6,
(PC) (PCQM) (DC) (DCaM) (PCQR) (DCQR)

MARK J [ MARK ] r MARK J I MARK I [ MARK I MARK




Si-€

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

I

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

A ACCEPTANCE

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

1% AQ

9]

UNCTIONAL, +25°C, 0.15% AQL

y

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

il

Y

BURN-IN 883/1015
160 HRS, +125°C (1

BURN-IN 883/1015
160 HRS, +125°C (1

DC, +25°C

DC & FUNCTIONAL
+256°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

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

QA ACCEPTANCE
INE LEAK 883/1014/8,
% AQL; GROSS LEAK,
883/1014/C, 0.4% AQL;
UNCTIONAL +25°C,
.15% AQL; DC, 0°C,

% AQL; DC, +25°C,
.25% AQL; DC, +70°C, 1%
QL; AC, +25° :

Y
I | PACK
1

""" QA PLANT CLEARANCE

VISUAL & MECHANICAL DOCUMENTATION MIXING INSPECTI

COST EFFECTIVENESS ANALYSIS

RELIABILITY FACTOR
=1X
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

QUALITY GUARANTEE

ON FUNCTIONALITY
=0.2% AQL

COST SEQUENCE 3

RELIABILITY FACTOR
=2

QUALITY GUARANTEE

ON FUNCTIONALITY
=0.15% AQL

COST SEQUENCE 4

RELIABILITY FACTOR
75X -9X (@
QUALITY GUARANTEE
ON FUNCTIONALITY
=0.156% AQL
COST SEQUENCE 5

RELIABILITY FACTOR
14X

QUALITY GUARANTEE

ON FUNCTIONALITY
=0.16% AQL

COST SEQUENCE 6

NOTE:

(1) Temperature Accelerated Testing may be used for MIL-STD-883 method 1015 Test Condition F.

(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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uwAF111 . yAF311

FET INPUT VOLTAGE COMPARATORS
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uAF111 and pAF311 are monolithic, FET input Voltage Compare-

tors, constructed using the Fairchild Planar* epitaxial process. The uAF111 series operates from the CONNECTION DIAGRAMS
single 5 V integraetd circuit logic supply to the standard +15 V operational amplifier supplies. The 8-PIN METAL CAN
LAF111 series is intended for a wide range of applications including driving lamps or relays and (TOP VIEW)
switching voltages up to 50 V at currents as high as 50 mA. The output stage is compatible with RTL, PACKAGE OUTLINE 5S
DTL, TTL and MOS logic. The input stage current can be raised to increase input slew rate. PACKAGE CODE H

EXTREMELY LOW INPUT BIAS CURRENT. .. 50 pA MAX (£AF111), 150 pA MAX (LAF311)
EXTREMELY LOW INPUT OFFSET CURRENT . .. 25 pA MAX (uAF111), 75 pA MAX (LAF311)
DIFFERENTIAL INPUT VOLTAGE ... 30 V

POWER SUPPLY VOLTAGE SINGLE 5.0 V SUPPLY TO +15V

OFFSET VOLTAGE NULL CAPABILITY

STROBE CAPABILITY

o000

ABSOLUTE MAXIMUM RATINGS

Voltage Between V+ and V— Terminals. 36 Vv
Output to V— (LAF111) 50 V
(LAF311) 40 v
Ground to V— 30V
Differential Input Voltage +30 V
Input Voltage (Note 1) 15 V
Internal Power Dissipation (Note 2) 500 mW ORDER INFORMATION
Output Short Circuit Duration 10s TYPE PART NO.
Storage Temperature Range (Metal Can) R uAF111 MAF111HM
Metal Can —65°C to +150°C rAF311 rAF311HC
Hermetic DIP —55°C to +125°C
Operating Temperature Range o o NOTE: Pin 4 connected to case.
Military (LAF111) —565°C 10 +125_C
Commercial (WAF311) 0 Cto+70 C CONNECTION DIAGRAM
Pin Temperature 14-PIN DIP
Metal Can, Hermetic DIP (Soldering, 60 s) 300°C (TOP VIEW)
PACKAGE OUTLINE 6A
EQUIVALENT CIRCUIT
ODE D
BALANCE/sTRoBE Q) BALANCE PACKAGE C
o v+
K 1 14
T vl T P
2
Grouno [] [ Jne
3 12
"6 sineut [ [ Ine
1.2k [i E]
—INPUT V+
Kum 5 10
—KQG q Q13 NC g g NC
e ouTPUT v- D out
A ° ? 8 CE
INPUTS ALANCE [ atraiiast
o——f=a2 R11
1300
Q15
p: R12
K‘ > 600 2
0‘?‘4 ORDER INFORMATION
[ e TYPE PART NO.
o pAF111 uAF111DM
Sy e uAF311 wAF311DC




FAIRCHILD « uAF111 » xAF311

HAF111
ELECTRICAL CHARACTERISTICS: Vg = 15V, Ty = —55°C to +125°C unless otherwise specified, Note 3.
CHARACTERISTICS CONDITIONS » MIN TYP MAX UNITS
Input Offset Voltage (Note 4) TA =25°C, Rg < 50 kQ 0.7 4.0 mV
Input Offset Current (Note 4) Ta = 25°C, Vcm = 0 (Note 6) 5.0 25 pPA
Input Bias Current Ta =25°C, Vcm = 0 (Note 6) 20 50 PA
Voltage Gain Ta=25°C 200 V/mVv
Response Time (Note 5) Ta=25°C 200 ns
VINS-5mV, I =50 mA
Saturation Voltage IN=" out 0.75 15 v
Ta =25°C
Strobe On Current Ta = 25°C 3.0 mA
VIN =5 mV, V =35V
Output Leakage Current iN ° outr 0.2 10 nA
Ta =25°C
Input Offset Voltage (Note 4) Rg <50 k2 6.0 mV
Input Offset Current (Note 4) Vg =t15V, Vcm = 0 (Note 6) 2.0 3.0 nA
Input Bias Current Vg =$15V, Vgm = 0 (Note 6) 5.0 7.0 nA
+14 v
Input Voltage R
npu age Range _135 v
¥ =
V' >45V,V =0
Saturation Voltage 0.23 0.4
VIN < —6mV, Igink <8 mA
Output Leakage Current VIN=5mV, VoyT =35V 0.1 0.5 MA
Positive Supply Current Ta=25°C 5.1 6.0 mA
Negative Supply Current Ta=25C 4.1 5.0 mA
MAF311
ELECTRICAL CHARACTERISTICS: Vg = £15V, T = 0°C to +70°C unless otherwise specified, Note 3.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Note 4) Ta =25°C, Rg < 50 k2 2.0 10 mV
Input Offset Current (Note 4) Ta =25°C, Ve = 0 (Note 6) 5.0 75 PA
Input Bias Current Ta=25°C, Ve = 0 (Note 6) 25 150 pA
Voltage Gain Ta=25°C 200 V/mV
Response Time (Note 5) Ta =25°C 200 ns
VINS—=10mV, | =50 mA
Saturation Voltage IN o ouT 0.75 1.5 \
Ta = 25°C
Strobe On Current Ta=25°C 3.0 mA
ViN = 10 mV, V, =35V
Output Leakage Current IN o out 0.2 10 nA
Ta =25°C
Input Offset Voltage (Note 4) Rg <50 kQ 15 mV
Input Offset Current (Note 4) Vg =15V, Vcm = 0 (Note 6) 1.0 nA
Input Bias Current Vg=1%15V, Vo = 0 (Note 6) 3.0 nA
+14 v
Input Voltage Range
Py g¢ Rang —13.5 \%
) vizas5v,vT =0
Saturation Voltage 0.23 0.4 v
VIN<-=10mV, IgINK <8 mA
Positive Supply Current Ta=25"C 5.1 7.5 mA
Negative Supply Current Ta =25°C 4.1 5.0 mA

NOTES:

1. This rating applies for +15 V supplies. The positive input voltage limit is 30 V above the negative supply. The negative input voltage limit is

equal to the negative supply voltage or 30 V belov% the positive soupply, whichever is less. . o
. 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 mini

DIP.

Aw N

oo

. The offset voltage, offset current and bias current specifications apply for any supply voltage from a single 5 V supply up to *15 V supplies.

. The offset voltages and offset currents given are the maximum values required to drive the output within a volt of either supply with a 1 mA
load. Thus, these parameters define an error band and take into account the worst case effects of voltage gain and input impedance.

. The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive.

For input voltages greater than 15 V above the negative supply the bias and offset currents will increase — see typical performance curves.
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10,000
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AS A FUNCTION OF
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VT 40 8.0 120 160 200 240
INPUT COMMON MODE VOLTAGE — V

280

RESPONSE TIME FOR VARIOUS

INPUT OVERDRIVES
]
0 / vg=rtev | |

- - Ta=25C
WL Y
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CHARACTERISTICS
140 l 0.7
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TYPICAL APPLICATIONS

10 Hz TO 10 kHz VOLTAGE CONTROLLED OSCILLATOR

c1
1000 pF '
c2
150 pF R7 10M
R1
10k
VWV TRIANGULAR
5.0 mV—e=50V ;22‘( —O WAVE
INPUT A OuTPUT
5.0 mV to 5.0V v
[e]] Q2
2N3972 | 2N5019 D3
IN751
R3
R4
330k a7k 04
“AAA (= 1N751
D1 D2
1N457 1N457 SQUARE
+—O WAVE
+15V 0 30k OouTPUT
2
R10 R11
* Adjusts for symmetrical square 1.0k 10k g
wave time when V| = 5.0 mV.
tMinimum capacitance 20 pF. =
Maximum frequency 50 kHaz.
FREQUENCY DOUBLER
INPUT [
0 < R6
ﬁ>5.1k
Cc1 J— 1/4 DMB086
0.01 uf I |—oouteuT

o

Frequency range:
Input — 5.0 kHz to 50 kHz
Output — 10 kHz to 100 kHz

ZERO CROSSING DETECTOR
DRIVING MOS LOGIC

ZERO CROSSING DETECTOR
DRIVING MOS SWITCH

\
2 RIS
INPUT N oS

uAF111 Z =rrj
1
3| . (IJ',l

V-

RELAY DRIVER WITH STROBE

— TTLSTROBE

*Absorbs inductive kickback of
relay and protects IC from severe
voltage transients on V** line.

STROBING OFF BOTH INPUT*
AND OUTPUT STAGES

O FROM D/A NETWORK

anaLog  Q
iNPUT  [2nsass 4

[o}]

SAMPLE T

*Typical input current js
50 pA with inputs strobed
off.

DRIVING
GROUND-REFERRED LOAD

*Input polarity is reversed when
using pin 1 as output.
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FAIRCHILD « nAF111 » uAF311

TYPICAL APPLICATIONS (Cont'd)

COMPARATOR AND SOLENOID DRIVER POSITIVE PEAK DETECTOR

*Solid tantalum

NEGATIVE PEAK DETECTOR USING CLAMP DIODES TO IMPROVE RESPONSE
Q+5v
FROM
LADDER O

NETWORK
oTTL

QUTPUT

O
OUTPUT

OANALOG INPUT

*Solid tantalum PRECISION PHOTODIODE COMPARATOR

TTL INTERFACE WITH HIGH LEVEL LOGIC DIGITAL TRANSMISSION ISOLATOR

V+ =50V

INPUT" O

v+ =5VYecpg20
(Vi

*Values shown are for a R1 < A TR . R
0 to 30 V logic swing and 100 R2 sets the comparison level.
215 V threshold, FROM At comparison, the photodiode
eshold. GZ;E has less than 6.0 mV across it,

tMay be added to control decreasing leakages by an order
speed and reduce susceptibility of magnitude.
to noise spikes,

DEFINITIONS:

AVERAGE TEMPERATURE COEFFICIENT OF INPUT OFFSET CURRENT — The change in input offset current over the operating
temperature range divided by the operating temperature range.

AVERAGE TEMPERATURE COEFFICIENT OF INPUT OFFSET VOLTAGE — The change in input offset voltage over the operating
temperature range divided by the operating temperature range.

DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage applied between the input terminals for which operation within
specifications is assured.

INPUT BIAS CURRENT — The average of the two input currents with no signal applied.

INPUT COMMON MODE VOLTAGE RANGE — The range of common mode input voltage over the device will operate within specifications.

INPUT OFFSET CURRENT — The difference between the two input currents with the output at the logic threshold voltage.

INPUT OFFSET VOLTAGE — The voltage which must be applied to the input terminals to give the logic threshold voltage at the output.

INPUT VOLTAGE RANGE — The range of voltage on either input terminal over which the device will operate as specified.

NEGATIVE OUTPUT VOLTAGE LEVEL — The dc output voltage in the negative direction with the input voltage equal to, or greater than,
a minimum specified value.

RESPONSE TIME — The interval between the application of an input step function and the time when the output voltage crosses the logic
threshold level.

STROBE CURRENT — The maximum current taken by the strobe terminal during activation.

VOLTAGE GAIN — The ratio of the change in output voltage to the change in voltage between the input terminals producing it with the
dc output in the vicinity of the logic threshold.




pAlll-pA3ll
VOLTAGE COMPARATORS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — the uA111 and uA311 are monolithic, low input current Voltage Com-
parators, each constructed using the Fairchild Planar* epitaxial process. The uA111 series operates
from the single 5 V integrated circuit logic supply to the standard +15 V operational amplifier supplies.
The uA111 series is intended for a wide range of applicatons including driving lamps or relays and
switching voltages up to 50 V at currents as high as 50 mA. The output stage is compatible with RTL,
DTL, TTL and MOS logic. The input stage current can be raised to increase input slew rate.

DIFFERENTIAL INPUT VOLTAGE — 30 V

POWER SUPPLY VOLTAGE SINGLE 5.0 VSUPPLY TO :15 V
OFFSET VOLTAGE NULL CAPABILITY

STROBE CAPABILITY

ABSOLUTE MAXIMUM RATINGS
Voltage Between V+ and V— Terminals
Output to V— (uA111)
(uA311)
Ground to V—
Differential Input Voltage
Input Voltage (Note 1)
Internal Power Dissipation (Note 2}
Output Short Circuit Duration
Storage Temperature Range (Metal Can and Hermetic Mini DIP)
(Molded Mini DIP)

Operating Temperature Range

Military (uA111)

Commercial (1A311)

LOW INPUT BIAS CURRENT — 150 nA MAX (111), 250 nA MAX (311)
LOW INPUT OFFSET CURRENT — 20 nA MAX (111), 50 nA MAX (311)

36V
50 V
40V
30V
+30 V
+15V
500 mW
10s

—65°C to +150°C
—55°C to +125°C

—55°C to +125°C
0°C to +70°C

BALANCE/
STROBE

ha D1

INPUTS

O— Q2

EQUIVALENT CIRCUIT
@ BALANCE
v+
-0
L
< R8 > R9
>
SR SRl SR R | 1700 5008
23000 S13ke S3000 D13ke ks 4 at0
>709
<
RS $ SR7 Q20 [~
as 12k, > 1.2k
‘—mﬂ‘ll
[
a1z
LN
Q13
R10
4 k9 OUTPUT
5V o|4/' O
SR1
1309
ats
SA12
Kl > 600 2
oo
S R13
| > 40
O
GROUND

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

PACKAGE CODE H

O BALANCE/
STROBE

O sALANCE

ORDER INFORMATION

TYPE PART NO.
#A111 vA11THM
#A311 uA31THC

8-PIN MINI DIP
(TOP VIEW)
PACKAGE OUTLINE 9T 6T
PACKAGECODE T R

8
.
7
F Jour
6
BALANCE/
STROBE

5
j BALANCE

ORDER INFORMATION

TYPE PART NO.
#AT11 uAT11RM
uA311 uA311RC
nA311 HA3TITC
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uA111

ELECTRICAL CHARACTERISTICS: Vg = 15V, Tp = —56°C to +125°C unless otherwise specified, Note 3.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Note 4) Ta =26°C, Rg < 50 k§2 0.7 3.0 mV
Input Offset Current (Note 4) Ta=25C 4.0 10 nA
Input Bias Current Ta=25°C 60 100 nA
Voltage Gain Ta=25°C 200 V/mVv
Response Time (Note 5) Ta=25C 200 ns
Saturation Voltage ViN € -5 mV, IoyT =50 mA
Ta=25C 0.75 1.5 \Y
Strobe On Current Ta=25°C 3.0 mA
Output Leakage Current VIN = 5mV, VoyT =35V
Ta =25°C 0.2 10 nA
Input Offset Voltage (Note 4) Rg < 50 k2 4.0 mV
Input Offset Current (Note 4) 20 nA
Input Bias Current 150 nA
Input Voltage Range +14 \Y
Saturation Voltage Vt>45V,V—=0
ViN € —6 mV, IgiNK < 8 mA 0.23 0.4 \2
Qutput Leakage Current ViN = 5mV,VoyT =35V 0.1 0.5 KA
Positive Supply Current TAa= 25°C 5.1 6.0 mA
Negative Supply Current Ta=25C 4.1 5.0 mA
uA311
ELECTRICAL CHARACTERISTICS: Vg = =16V, Tp = 0°C to +70°C unless otherwise specified, Note 3.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Note 4) Ta =25°C, Rg < 50 k2 2.0 7.5 mV
Input Offset Current (Note 4) Ta=25C 6.0 50 nA
Input Bias Current Ta=25"C 100 250 nA
Voltage Gain Ta=25°C 200 V/imV
Response Time (Note 5) Ta=25°C 200 ns
Saturation Voltage VIN € =10mV, IgyT =50 mA
Ta=25C 0.75 1.5 \
Strobe On Current Ta=25°C 3.0 mA
Output Leakage Current Vin = 10mV, VoyTt =35V
Ta=25C 0.2 50 nA
Input Offset Voltage (Note 4) Rg < 50 kQ 10 mV
Input Offset Current (Note 4) 70 nA
Input Bias Current 300 nA
Input Voltage Range +14 \
Saturation Voltage vVt=>45V,V—=0
VIN < =10 mV, Ig)NnK < 8 mA 0.23 0.4 \
Positive Supply Current Ta=25C 5.1 7.5 mA
Negative Supply Current Ta=25C 4.1 5.0 mA

NOTES:

1. This rating applies for 15 V supplies. The positive input voltage limit is 30 V above the negative supply. The negative input voltage limit is

equal to the negative supply voltage or 30 V below the positive supply, whichever is less.

2.’ 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

mini DIP.

pw

The offset voltage, offset current and bias current specifications apply for any supply voltage from a single 5 V supply up to £15 V supplies.
The offset voltages and offset currents given are the maximum values required to drive the output within a volt of either supply with a

1 mA load. Thus, these parameters define an error band and take into accoynt the worst case effects of voltage gain and input impedance.

5. The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive.
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SATURATION VOLTAGE — V

INPUT BIAS CURRENT — nA

INPUT BIAS CURRENT — nA

DIFFERENTIAL INPUT VOLTAGE
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TYPICAL PERFORMANCE CURVES FOR uA111

INPUT BIAS CURRENT
AS A FUNCTION OF

TEMPERATURE
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RAISED®
10
~ |
I~ ORMAL —
[

0
-85 -35 -15 5 25 45 65 85
TEMPERATURE — 'C

105 125

*Pins 5,6 and 8 are shorted.
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OUTPUT CURRENT ~ mA
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INPUT BIAS CURRENT — nA INPUT BIAS CURRENT — nA

SATURATION VOLTAGE - V

TYPICAL PERFORMANCE CURVES FOR uA311

INPUT BIAS CURRENT
AS A FUNCTION
OF TEMPERATURE
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OFFSET NULL CIRCUIT
3kQ

OFFSET BALANCING

TYPICAL APPLICATIONS
STROBE CIRCUIT

STROBING =

INCREASING INPUT
STAGE CURRENT*

*Increases typical common mode slew rate
from 7.0 V/us to 18 V/us.
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TYPICAL APPLICATIONS (Cont'd)

ADJUSTABLE LOW VOLTAGE ZERO CROSSING DETECTOR

REFERENCE SUPPLY POSITIVE PEAK DETECTOR DRIVING MOS LOGIC
o LV
V=5V 3.9k 500

Vour
at —O

2N3004 N
7

3B
2]+ !

22 282 c1.d

S II,E;AF‘
1k 1.5uF*"] —-15V O=

2N3904 d =

r

*Solid tantalum *Solid tantalum

DIGITAL STROBING OF BOTH INPUT
NEGATIVE PEAK DETECTOR TRANSMISSION ISOLATOR AND OUTPUT STAGES

O FROM D/A NETWORK

ANALOG
INPUT
o

SAMPLE

*Solid tantalum
*Typical input current is 50 pA
with inputs strobed off.
PRECISION PHOTODIODE COMPARATOR RELAY DRIVER WITH STROBE SWITCHING POWER AMPLIFIER
R1

A

Wy INPUT 3l 8 620 v
<R “NE ar
10 uA 2N6125
k + 1 R7 300
a
SR2v- =
R3 100k § 100K OUTPUT
vV

X :2;
— 0.1 uF
*R2 sets the comparison level. = TTLSTROBE =
At comparison, the photodiode has * Absorbs inductive kickback of relay
less than 5 mV across it, decreasing and protects IC from severe voltage
leakages by an order of magnitude. transients on V++ line.

SWITCHING POWER AMPLIFIER

O v+
R1 |J Q1 L&l W
W

Q2
2N6125 2N6125 V
N 620

| S —

Q4
2N6121
R4 J- R13
W
300k 1 300k
SRS S R6 - R SR14
> 510 30k 30k > 510 R8
15k
AAM——O INPUT
Lo
T o22wr R7
15k
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uA139/239/339 ¢ L A139A/239A/339A
wA2901 o 1 A3302

LOW-POWER, LOW OFFSET VOLTAGE QUAD COMPARATORS
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA139 series consists of four independent precision
voltage comparators designed specifically to operate from a single power supply. CONNECTION DIAGRAM
Operation from split power supplies is also possible and the low power supply current 14-PIN DIP

drain is |ndepen§ent of the supply voltage range. Darlington connected PNP input PACKAGE OUTLINES 6A 9A
stage allows the input common-mode voltage to include ground. PACKAGE CODES D P

¢ SINGLE SUPPLY OPERATION —+2.0 V TO +36 V

e DUAL SUPPLY OPERATION—1+1.0VTO 18 V

e ALLOW COMPARISON OF VOLTAGES NEAR GROUND POTENTIAL
¢ LOW CURRENT DRAIN —800 A TYP

o COMPATIBLE WITH ALL FORMS OF LOGIC ourpur 2 [1] Joureurs
o LOW INPUT BIAS CURRENT —25 nA TYP
* LOW INPUT OFFSET CURRENT — +5 nA-TYP oureur 2] ] oureur s

o LOW OFFSET VOLTAGE — 2 mV
\'A E \ 4 El GND

INPUT 1- E EI INPUT 4+

INPUT 1+ E E INPUT 4-

INPUT 2- E 2 s Bmpm 3+
SCHEMATIC DIAGRAM INPUT 2+ | 7 3 [ ] :3 INPUT 3-

3.5 A 100 LA + 3.5 uA (') 100 A

= " ORDER INFORMATION

| 'A\JQZ B Ji TYPE PART NO.
uA139A ©A139ADM

S ) ] | A
nA239A uA239APC

= = nA239 ©A239DC

- INPUTO- 1 Q8 uA239 1A239PC
> wA339A wA339ADC

Q7 nA339A nA339APC

'\1 uA339 wA339DC

Qs Q6 = = nA339 uA339PC

1A2901 uA2901DC

L L ©A2901 uA2901PC

uA3302 wA3302DC

nA3302 uA3302PC

4-13



vi-v

ELECTRICAL CHARACTERISTICS (v+ =5V, Note 4)

¥

l

uA139A uA239A, uA339A uA139 uA239, uA339 #A2901 uA3302
CHARACTERISTICS CONDITIONS UNITS
MIN| TYP| MAX [MIN| TYP| MAX IMIN| TYP| MAX IMIN| TYP| MAX |[MIN| TYP| MAX |MIN| TYP| MAX
Input Offset Voltage | Ta = 25°C, (Note 9/ +1.0f £2.0 +1.0f £2.0 +2.0] £5.0 +2.0] +5.0 +2.0] £7.0 +3.0] +20 mV
Input Bias Current liNg+) or liN-) with Output in 25 | 100 251 250 25 | 100 25 | 250 25 | 250 25 | 500 nA
Linear Range, Ta = 25°C, (Note 5,
Input Offset Current | IiNn(+) = lin-), TA=25°C 5.0 £25 +5.0] +50 +5.0) +25 +5.01 +50 +5.0] +£50 +5.0]+100 | nA
Input Common-Mode| Ta = 25°C, (Note 6/ 0 V+15} 0 V#1510 V#1511 0 ve15( 0 V+-15] 0 V#1511 V
Voltage Range .
Supply Current RL = = on all Comparators, Ta = 25°C 08| 20 08| 20 08] 20 08| 20 08| 1.0 08| 20 A
RL== V+=30V, Ta=25°C 10 25 m
Voltage Gain RL= 15k, V* =15V (To 50 | 200 50 | 200 200 200 251 100 2 30 V/mV
Support Large Vo Swing, Ta = 25°C
Large Signal Vin = TTL Logic Swing, Vret = 300 300 300 300 300 300 ns
Response Time 1.4V, VRL = 5.0V, RL = 5.1 k(),
Ta=25°C
Response Time VRL =5.0V, RL = 5.1k, 1.3 1.3 1.3 1.3 1.3 1.3 us
Ta=25°C, (Note 7,
Output Sink Current | VinG-) = 1.0V, Vine) =0, 6.0]| 16 6.0] 16 6.0] 16 60| 16 6.0] 16 20| 16 mA
Vo< 15V, Ta=25°C
Saturation Voltage VING-) = 1.0 V, Vin) =0, 250 | 400 250| 400 250 | 400 250| 400 400 250 500 | mv
lsink < 4.0 mA, Ta=25°C
Output Leakage ViNg) = 1.0V, Vine-) = 0, 200 200 200 200 200 200 nA
Current Vo=30V, Ta=25°C
Input Offset Voltage | (Note 9 4.0 4.0 9.0 9.0 9.0 | 15 40 mv
Input Offset Current | ling+) = hng-) +100 +150 +100 +150 50 | 200 300 nA
Input Bias Current liNg+) or hing-) with Output in 300 400 300 400 200} 500 1000 | nA
Linear Range
Input Common-Mode 0 V+20] 0 v+20} 0 V+2.01{ 0 v+20| 0 V+20| 0 v+20] V
Voltage Range
Saturation Voltage VING-) 2 1.0 V, ViN#) =0, 700 700 700 700 400 | 700 700 | mVv
Isink < 4 mA
Output Leakage VIN+ = 1.0V, VING-) =0, 1.0 1.0 1.0 1.0 1.0 1.0 uA
Current Vo=30V :
Differential Input Keep all Vins =0 V (or V-, v+ \'Ad 36 36 0 v+ Vce Vv
Voltage if used), (Note 8)

20EEV™ ¢ LOGZV © V6EE/VEEL/VEELY™ @ 6EE/6E2/6ELY™ o ATIHOHIVAS



FAIRCHILD ¢ 1A139/239/339 ¢ .A139A/239A/339A ¢ ,A2901 ¢ 1A3302

ABSOLUTE MAXIMUM RATINGS

1A139/.A239/uA339
nA139A/uA239A/1A339A 1A3302
nA2901

Supply Voltage, V+ 36 Vor*18V 28 Vor 14V
Differential Input Voltage 36V 28V
Input Voltage Range -0.3 Vto +36V -0.3Vto+28V
Power Dissipation (Note 1)

9A, 6A 1TW 1w
Output Short-Circuit to Gnd, (Note 2) Continuous Continuous
Input Current (ViN < -0.3 V), (Note 3) 50 mA 50 mA
Operating Temperature Range

nA339, uA339A 0°C to +70°C

nA239, nA239A -25°C to +85°C

nA139, nA139A -55°C to +125°C

nA2901, uA3302 -40°C to +85°C
Storage Temperature Range -65°C to +150°C -65°C to +150°C
Pin Temperature (Soldering,
10 seconds) 300°C 300°C

NOTES:

. For operating at high temperatures, the uA339/uA339A, uA2901 uA3302 must be derated based on a 125° C maximum junction temperature and a thermal
resistance of 125°C/W which applies for the device soldered in a printed circuit board, operating in a still air ambient. The uA139 and pA139A 3
must be derated based on a 150° C maximum junction temperature. The low bias dissipation and the “ON-OFF" characteristic of the outputs keeps the -
chip dissipation very small (Pp < 100 mW), provided the output transistors are allowed to saturate.

. Short circuits from the output to V+ can cause excessive heating and eventual destruction. The maximum output current is approximately 20 mA inde-
pendent of the magnitude of V+.

. This input current will only exist when the voltage at any of the input leads is driven negative. It is due to the collector-base junction of the input PNP

transistors becoming forward biased and thereby acting as input diode clamps. In addition tiode action, there is also lateral NPN parasitic transistor

action on the IC chip. This transistor action can cause the output voltages of the comparators to go to the V+ voltage level (or to ground for a large over-
drive) for the time duration that an input is driven negative. This is not destructive and normal output states will reestablish when the input voltage, which

negative, again returns to a value greater than -0.3 V.

These specifications apply for V+ = 5.0 V and -55°C < Ta < +125°C, unless otherwise stated. With the uA239/uA239A, all temperature specifications

are limited to -25°C < TA< +85°C, the nA339/uA339A temperature specifications are limited to 0°C < TA< +70°C, and the pA2901, uA3302 temperature

range is -40°C = Ta < +85°C.

. The direction of the input current is out of the IC due to the PNP input stage. This currentis essentially constant, independent of the state of the output so
no loading change exists on the reference or input lines.

. The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3 V. The upper end of the common-
mode voltalge range is V* -1.5 V, but either or both inputs can go to +30 V without damage.

. The response time specified is for a 100 mV input step with 5 mV overdrive. For larger overdrive signals 300 ns can be obtained; see typical performance
characteristics section.

. Positive excursions of input voltage may exceed the power supply level. As long as the other voltage remains within the common-mode range, com-
parator will provide a proper output state. The low input voltage state must not be less than -0.3 V or 0.3 V below the magnitude of the negative power
supply, if used.

. At output switch point, Vo = 1.4 V, Rs = 0 with V* from 5 V; and over the full input common-mode range (0 V to V+ -1.5 V).

For input signals that exceed Vcc,-only the overdriven comparator is affected. With a 5V supply, Vin should be limited to 25 V max, and a limiting resistor

should be used on all inputs that might exceed the positive supply.
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FAIRCHILD ¢ 1A139/239/339 ¢ tA139A/239A/339A ¢ 1A2901® 1A3302

1.0

SUPPLY CURRENT — mA
o ° °
> o @

o
~N

o

o = =
3 o >

. SUPPLY CURRENT — mA

o
3

TYPICAL PERFORMANCE CHARACTERISTICS
uA139/uA239/1:A339, nA139A/uA239A/uA339A, 1A3302

SUPPLY CURRENT INPUT CURRENT OUTPUT SATURATION VOLTAGE
— r 80 T 10
Ta = -55°C ViN cm) = 0V
A + < RiN (cm) = 10?12— >I
P Ta=0°C I 60 6 10 L
Lt Ta = +25°C E | Ta=-s5°C E /f
T § -+ 5 A 1125°C /Y
— - = z
Ta= +70°C 5w Taz 0 g o1 47 Th - -55°C
2 M <
71 L e 2 - ,?_’ /4
| 20 =] < 0.01 =
2 Ta = 7125°C ERPTS '
N NPz asn
Rs= 0 ] l | >o,oo| l l
0 10 20 30 20 0 10 20 30 20 0.01 [X] 1.0 10 100
SUPPLY VOLTAGE — V V' — SUPPLY VOLTAGE — V lo — OUTPUT SINK CURRENT — mA
RESPONSE TIME FOR VARIOUS RESPONSE TIME FOR VARIOUS
INPUT OVERDRIVES — NEGATIVE INPUT OVERDRIVES — POSITIVE
TRANSITION TRANSITION
:': 5.0 mV = INPUT OVERDRIVE :': INPUT OVERDRIVE = 100 mV
33 4'0 AT E‘;; 4'0 [ {1
s Tl 20mv \ v E> i N rsrmv
3| 30 N 5.1 k—] >1 30
f T
we 20 Vout —1 wg 20
er ol | — g'i 10 J1] +50V ]
iy L 1 3 "
e Y P 5 0 Vi 5.7%J
._a > > '5& 100 a _7
25 ~ %3 Vout
20 -50 £0 g5o}—f-Ta=25C —]
-100 Ta = 25°C — 0 e
i [ [ [ 1]
0 05 10 15 20 0 05 10 15 20
TIME — us TIME — s
TYPICAL PERFORMANCE CHARACTERISTICS 1A2901
SUPPLY CURRENT INPUT CURRENT OUTPUT SATURATION VOLTAGE
— 80 —T 10
R A Ta e < Th - -40°C i
|
// = 60 & 1 /
7 — 2 = 7
I et Ta=0°C g - 3 Ta = +85°C 7
] /{’ 8 e z Ta = +26°C //
— @ 40 T Z o1 L
Ta = +25°C < e v
-l @ Th 125°C E
- : : Wap7 o
L 2 20— Ta  85C § 00—1 Th= 40"
Ta - +85°C ! ! 7 / IA/ e
4 | ! B 0 I l >°u 001 4
10 20 30 20 0 10 20 30 40 “r 001 01 1 10 100

V' — SUPPLY VOLTAGE — V

V' — SUPPLY VOLTAGE — V

RESPONSE TIME FOR VARIOUS
INPUT OVERDRIVES — NEGATIVE

lo — OUTPUT SINK CURRENT — mA

RESPONSE TIME FOR VARIOUS
INPUT OVERDRIVES — POSITIVE

TRANSITION TRANSITION
6.0 — e 6.0 f——T—T—T— T
5.0 mV = INPUT OVERDRIVE INPUT O = 100 mV
5.0 ———+ . 50
B W T sy sz r [
ES 40 — EZ a0 }
ptd 20 mv " z> I ’5 mv
3 30 N 5.1 k—] >| 30
| | w I [omv []
g 20 Vour—1 w@ 20
ks 100 mv| Iohd | |
Sk m ~
<5 10 — <5 40 50V __|
1] 23
3 ~ 8 o S,
35 L P. 75 Vin 5Tk,
s5& S5& 100 K
25 as Vour
Z3 -50 25 50___7,i=.s°cr_a_. —
-100 Ta = 25°C — ° | Ll
0] [ 1 LT[
0 05 10 15 20 ] 05 10 15 20
TIME — us TIME — s




FAIRCHILD ¢ 1A139/239/339 ¢ nA139A/239A/339A @ 1A2901 ¢ L A3302

APPLICATION HINTS
The uA139 series are high-gain, wide-bandwidth devices which, like most comparators, can easily
oscillate if the output lead is inadvertently allowed to capacitively couple to the inputs via
stray capacitance. This shows up only during the output voltage transition intervals as the compar-
ator changes states. Power supply bypassing is not required to solve this problem. Standard PC
board layout is helpful as it reduces stray input-output coupling. Reducing the input resistors to
<10k reduces the feedback signal levels and finally, adding even a small amount (1.0to 10 mV) of
positive feedback (hysteresis) causes such arapid transition that oscillations due to stray feedback
are not possible. Simply socketing the IC and attaching resistors to the pins will cause
input-output oscillations during the small transition intervals unless hysteresis is used. If the
input signal is a pulse waveform, with relatively fast rise and fall times, hysteresis is not required.

All pins of any unused comparators should be grounded.
( P = >

The bias network of the uA139 series establishes a drain current which is independent of the mag-
nitude of the power supply voltage over the range of from 2 V to 30 V.

It is usually unnecessary to use a bypass capacitor across the power supply line.

g‘ T.he differential input voltage may be larger than V+ without damaging the device. r’rotection
should be provided to prevent the input voltages from going negative more than-0.3V (at 25°C).
An input clamp diode can be used as shown in the applications section.

The output of the uA139 series is the uncommitted collector of a grounded-emitter npn output
transistor. Many collectors can be tied together to provide an output ORing function. An output
pull-up resistor can be connected to any available power supply voltage within the permitted
supply voltage range and there is no restriction on this voltage due to the magnitude of the voltage
which is applied to the V+ terminal of the uA139 package. The output can also be used asasimple
SPST switch to ground (when a puli-up resistor is not used). The amount of current which the out-
put device can sink is limited by the drive available (which is independent of V+) and the g of this
device. When the maximum current limit is reached (approximately 16 mA), the output transistor
will come out of saturation and the output voltage will rise very rapidly. The output saturation
voltage is limited by the approximately 60 () saturation resistance of the output transistor. The
low offset voltage of the output transistor (1 mV) allows the output to clamp essentially to ground
level for small load currents.

TYPICAL APPLICATIONS (V+ =15 V)
AND GATE ONE-SHOT MULTIVIBRATOR

v+

L
B.
S0k

pW

1 ms—-l I:—:’

ot

1/4 139

417



FAIRCHILD ¢ 1A139/239/339 ¢ 1A139A/239A/339A * 1A2901 ¢ 1A3302

ONE-SHOT MULTIVIBRATOR WITH INPUT LOCK OUT

10

TYPICAL APPLICATIONS (V+ = 15 V) (Cont.)

100
Vi, O—AA——Y

—av
——I'l:—v us
o

INPUT GATING
SIGNAL

L

100 k

LARGE FAN-IN AND GATE

v+ v+
30k
M3 }’I.OM 10M 3 560K 315k Jt
\ 1 10k
v
40.us
174 139 ¢ J_ - _:.“\-!7:0 v — D1 Vour
100 pFI 14139 [ —I A
— e D2
- —OV. B =
9 D3 Vour AsBesCeD
240k c
D4
2 = D
A
e ALL DIODES 1N914
TIME DELAY GENERATOR
v+
ORING THE OUTPUTS
L
15Kk 200k 30k Ve
< 10M 1 ) T
I 1 0—‘ + 330k
10k p:
AAA
h * 1/4 139
174 139
Viomem .
Vo o
v:’ v+ OJ
- L] —OV.
| o
! 30k
>
Stk oM 1/4 139
A NH N o—
Al
0001 4 T 4 139 Yo Vi o+
= V2 v+ 0
; bt 174 139
3.0k o—{-
Sk oM
10 k o
N Voen,
o 174 139
1/4 139
Vor
v ) o—-
3
i&n K
SQUAREWAVE OSCILLATOR PULSE GENERATOR
v+
v+
D1
R1  1Ng14 S 15K
< 1.0M N
Saak
3
100k 9
i R2
[
- D2
1=100kHz 80 pF 1N914
] v+
Sysl |60,45||
rov" = ot t
1.0m
V+O—AA— —O Vo
1.0M
$———ro
‘>
S1om
> " “FOR LARGE RATIOS OF R1/R2,
JL, D1 CAN BE OMITTED
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FAIRCHILD ¢ 1 A139/239/339 ¢ 1 A139A/239A/339A ¢ 1A2901 ¢ 1A3302

TYPICAL APPLICATIONS (V+ =15 V) (Cont.)

NON-INVERTING COMPARATOR WITH HYSTERESIS INVERTING COMPARATOR WITH HYSTERESIS
v+ v+
7Y S—— 30k ViN O————1- 3.0k
1/4 139 1/4 139
10M
Vi Vo VO Vo
1.0M

COMPARING INPUT VOLTAGES BASIC COMPARATOR OUTPUT STROBING
OF OPPOSITE POLARITY v e

O STROBE
INPUT

*OR LOGIC GATE WITHOUT
PULL-UP RESISTOR

TWO-DECADE HIGH-FREQUENCY VCO

v+ v
100 k
A
« VWA
100 . , 500 pF =< 3.0k
v 5.1k 3.0k
Ve 1/4 139 ———ANN——+
FREQUENCY J_ Jur
CONTROL 0.01 uF 1/4 139 ‘ 0
VOLTAGE T OUTPUT 1
INPUT = v 2 -
OUTPUT 2
-0 A A
<
3
V2
1/4 139
v+ 130V

+250mV: V¢ 50V
700 Hz - fo - 100 kHz

LIMIT COMPARATOR CRYSTAL CONTROLLED OSCILLATOR

v+ (12V)
200 k % %2.0 3

2R, ]
Vot 1l O——AAAN— VWA
) LAMP v+
12 ESB 01 uF = oJLIL
1 uF =
J 1/4 139
Rs =
“VIN + —OVo
L 1/4 139 2N2222 CRYSTAL
= 200 k
- i 100 kHz
“Vret Low O——AA— —
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FAIRCHILD e 1A139/239/339 ¢ 1A139A/239A/339A ¢ 1A2901 ¢ 1LA3302

TYPICAL APPLICATIONS (V+ =15 V) (Cont.)

LOW FREQUENCY OP AMP LOW FREQUENCY OP AMP TRANSDUCER AMPLIFIER
(Vo=0VFORVIN=0V)
S v

v+

() <
ok ook
MAGNETIC é
PICKUP 14 139
OV,
20m
:E10k
LOW FREQUENCY OP AMP WITH OFFSET ADJUST ZERO CROSSING DETECTOR (SINGLE POWER SUPPLY)
v+ v
OFFSET ADJ. "
Yook 100kS
LN T s1k 51k
Rs | R Tt > Vin O—AAA—a—ANA
P v%meu
v ! 2N2222
| c =
= I ST
ovo

SPLIT-SUPPLY APPLICATIONS V+= +15V and V- =-15V

MOS CLOCK DRIVER ZERO CROSSING DETECTOR

;

$s1k 20k % 39k$
> >
51k § 10 k 9 1

AAA AAA

L
324k

VWA~ VWV~

Oda

L 1/4 139
82kS  $20k
b3 >

9646/0026

51k
AW 1/4 139

- 12

L
68k

’.‘l_sﬂpF
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nA710

HIGH SPEED DIFFERENTIAL COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA710 is a Differential Voltage Comparator intended for
applications requiring high accuracy and fast response times. It is constructed on a single silicon chip
using the Fairchild Planar* epitaxial process. The device is useful as a variable threshold Schmitt
trigger, a pulse height discriminator, a voltage comparator in high speed A/D converters, a memory
sense amplifier or a high noise immunity line receiver. The output of the comparator is compatible

with all integrated logic forms.

5 mV MAXIMUM OFFSET VOLTAGE

5 uA MAXIMUM OFFSET CURRENT

1000 MINIMUM VOLTAGE GAIN

20 uV/°C MAXIMUM OFFSET VOLTAGE DRIFT

ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage

Negative Supply Voltage

Peak Ouput Current

Differential Input Voltage

Input Voltage

Internal Power Dissipation (Note 1)
Metal Can
DIP
Flatpak

Storage Temperature Range
Metal Can, Hermetic DIP and Flatpak
Molded DIP

Operating Temperature Range
Military (LA710)
Commercial (tA710C)

Pin Temperature

+14.0 VvV
-7.0V
10 mA
+5.0 V
+7.0V

500 mW
670 mW
570 mW

—65°C to +150°C
—55°C to +125°C

—55°C to +125°C
0°C to +70°C

Metal Can, Hermetic DIP and Flatpak (Soldering, 60 s) 300°C
Molded DIP (Soldering, 10 s) 260°C
EQUIVALENT CIRCUIT
v+
-0

AA
W
N
&
=
5
*—\\\—4
wx
oF
=
)

o
=2
=
o
=3
Io |

5

AAA
i VW

3
.—<a7
R1 R2

k- D2
62V
OUTPUT
0

500 3
2 g 5000 S
INVERTING
INPUT o Vo by
INVERTING LN 62V
INPUT Q1

GROUND

O
0 —

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

PACKAGE CODE H

V+

NOTE: Pin 4 connected to case.

ORDER INFORMATION
TYPE PART NO.
nA710 LA710HM
rA710C HA710HC

14-PIN DIP

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

ORDER INFORMATION

TYPE PART NO.
uA710 ©A710DM
rA710C #A710DC
nA710C nA710PC

10-PIN FLATPAK
(TOP VIEW)
PACKAGE OUTLINE 3F
PACKAGE CODE F

1 10
] m— ° f—ne
NC
+_|Nl‘__3. 8:
—lNI:( 7:1 v+
(] m— —
5 6
v-—— — ey
ORDER INFORMATION
TYPE PART NO.
wA710 wA710FM

Notes on following pages.

*Planar is a patented Fairchild process.




FAIRCHILD « uA710

A710
ELECTRICAL CHARACTERISTICS: TA =25°C, V+ =120V, V—/\l= —6.0 V unless otherwise specified.
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
(Note 2)
Input Offset Voltage Rg <200 & 0.6 2.0 mV
Input Offset Current 0.75 3.0 MA
Input Bias Current 13 20 A
Voltage Gain 1250 1700
Output Resistance 200 Q
Output Sink Current AV|N =5 mV, VoyTt =0 2.0 25 mA
Response Time (Note 3) 40 ns
The following specifications apply for —55°C < Ta < +125°C:
Input Offset Voltage Rg <200 3.0 mV
Average Temperature Coefficient Rs=509,TAo=25"Cto Tp =+125"C 3.5 10 uVv/°C
of Input Offset Voltage Rg=500,Ta=25°Cto Tp = —55°C 2.7 10 uV/°C
Ta=+125°C 0.25 30 uA
Ta =-55°C 1.8 7.0 KA
Average Temperature Coefficient Ta=25Cto Tp =+125"C 5.0 25 nA/°C
of Input Offset Current Tao=25°CtoTp =-55°C 15 75 nA/°C
Input Bias Current Ta = —55"C 27 45 uA
Input Voltage Range V—=-70V +5.0 \
Common Mode Rejection Ratio Rg < 200 ©2 80 100 dB
Differential Input Voltage Range +5.0 \
Voltage Gain 1000
QOutput HIGH Voltage AVIN=25mV,0 < lgyT <5.0mA 25 3.2 4.0 Vv
Output LOW Voltage AV|N =5 mV —1.0 —0.5 0 \4
Output Sink Current Ta = +1250°c, AV|N =5 mV, VoyT =0 05 1.7 mA
Ta=-55C,AV|N=25mV,VoyT =0 1.0 2.3 mA
Positive Supply Current VouTt <0 5.2 9.0 mA
Negative Supply Current VouT = Gnd, Inverting Input = +6 mV 4.6 7.0 mA
Power Consumption VouT = Gnd, Inverting Input = +10 mV 90 150 mw
MA710C
ELECTRICAL CHARACTERISTICS: TA =25°C, V+ =12.0 V, V— = —6.0 V unless otherwise specified
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
(Note 2)
Input Offset Voltage Rg < 200 2 1.6 5.0 mV
Input Offset Current 1.8 5.0 LA
Input Bias Current 16 25 uA
Voltage Gain 1000 1500
Output Resistance 200 Q
Output Sink Current AV|N =5 mV, VoyT =0 1.6 25 mA
Response Time (Note 2) 40 ns
The following specifications apply for 0°C < Ta < +70°C:
Input Offset Voltage Rg <200 6.5 mV
Average Temperature Coefficient Rs=508,Ta=0"CtoTp =+70°C 5.0 20 wVv/°C
of Input Offset Voltage
Input Offset Current 75 A
Average Temperature Coefficient Ta=25"Cto Tp =+70°C 15 50 nA/°C
of Input Offset Current Tao=25°Cto Tp =0°C 24 100 nA/°C
Input Bias Current Tp=0°C 25 40 KA
Input Voltage Range vV =-70V +5.0 V
Common Mode Rejection Ratio Rg <200 © 70 98 dB
Differential Input Voltage Range +5.0 \
Voltage Gain 800
Output HIGH Voltage AViN 25mV,0< IgyT <50mA 2.5 3.2 4.0 \
Qutput LOW Voltage AV N =5 mV -1.0 —0.5 0 \
Output Sink Current AVIN =5 mV, VoyT =0 0.5 mA
Positive Supply Current VouTt <0 5.2 9.0 mA
Negative Supply Current VouT = Gnd, Inverting Input = +56 mV 46 7.0 mA
Power Consumption VouT = Gnd, Inverting Input = +10 mV 90 150 mW

NOTES:

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/OC’ for Metal Can, 8.3 mwW/°C for DIP,

and 7.1 mW/°C for the Flatpak.

2. The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage as follows: For 710, 1.8 V at
—55°C, 1.4 V at +25°C, 1.0 V at +125°C. For 710C, 1.5 V at 0°C, 1.4 V at +25°C, and 1.2 V at +70°C.
3. The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive.
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FAIRCHILD « xA710

TYPICAL PERFORMANCE CURVES FOR uA710

VOLTAGE TRANSFER
CHARACTERISTIC

2.0

OUTPUT VOLTAGE - V

-L.0

T
| v'-12v
V- 6.0V

IA'Z’C

5.0 -3.0 -1.0 L0 3.0 5.0

INPUT VOLTAGE - mV/

INPUT BIAS CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE

T
vienzy
Ve 6.0V

j4

INPUT BIAS CURRENT - pA

-60 -0 20 60 100 140

TEMPERATURE - °C

POWER CONSUMPTION
AS A FUNCTION OF

AMBIENT TEMPERATURE

T
vieny
V6.0V

POWER CONSUMPTION - mW

OUTPUT VOLTAGE - V

INPUT VOLTAGE - mV/

-0 2 60 100 140
TEMPERATURE - °C

RESPONSE TIME FOR
VARIOUS INPUT OVERDRIVES
4.0

" s
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FAIRCHILD « uA710
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LA711

DUAL HIGH-SPEED DIFFERENTIAL COMPARATOR

GENERAL DESCRIPTION — The uA711

is a Dual, Differential Voltage Comparator intended

primarily for core-memory sense amplifier applications. The device features high accuracy, fast response
times, large input voltage range, low power consumption and compatibility with practically all
integrated logic forms. When used as a sense amplifier, the threshold voltage can be adjusted over a
wide range, almost independent of the integrated circuit characteristics. Independent strobing of each
comparator channel is provided, and pulse stretching on the output is easily accomplished. Other
applications of the dual comparator include a window discriminator in pulse height detectors and a
double-ended limit detector for automatic Go/No-Go test equipment. The uA711, which is similar to
the pA710 differential comparator, is constructed using the Fairchild Planar* epitaxial process.

FAIRCHILD LINEAR INTEGRATED CIRCUIT

FAST RESPONSE TIME . . . 40 ns TYPICAL

5 mV MAXIMUM OFFSET VOLTAGE
10uA MAXIMUM OFFSET CURRENT

INDEPENDENT STROBING OF EACH COMPARATOR

ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage
Negative Supply Voltage
Peak Output Current
Differential Input Voltage
Input Voltage
Strobe Voltage
Internal Power Dissipation (Note 1)
Metal Can
DIP
Flatpak
Operating Temperature Range
Military (uA711)
Commercial (uA711C)
Storage Temperature Range
Pin Temperature

+14 V
-7.0V
50 mA
5.0V
7.0V
0to+6.0 V

500 mW
670 mW
570 mW

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

Metal Can, Hermetic DIP and Flatpak (Soldering, 60 s) 300°C
Moided DIP (Soldering, 10 s) 260°C
EQUIVALENT CIRCUIT
STROBE A
—o v*
Ry Rg S Rigg
¥ 4.3k 43kQ 43KQ
06)_‘ Qg
Ry Rig
9165 2100 R
Ry . 14
9100 -]\‘ Re | Ruy 9100
INVERTING 1002 1009 INVERTING
INPUT A % 9% Qe | N5 INPUT B
92 Q4
NON-INVERTING NON-INVERTING
INPUT A INPUT B
ay, Q2
Ry Rz
1200 1200
OV~

CONNECTION DIAGRAMS
10-PIN METAL CAN
(TOP VIEWS)
PACKAGE OUTLINES 5F 5N
PACKAGE C\/9DES H H

NOTE: Pin 5 connected to case.
ORDER INFORMATION

TYPE PART NO.

uA711 uA711HM

uA711C uA711HC
14-PIN DIP

PACKAGE OUTLINES 6A 9A
PACKAGECODES D P

1 A\ 14
ne ] [ Inc
2 i3
-ina ] DSTROBEA
3 2
+INA [ } [ Jono
7 T
V- [ ]v+
5 0
+INB [ ]our
3 9
—ins [} } [ JsTroses
7 8
Ne [ NC
ORDER INFORMATION
TYPE PART NO.
nA711 nA711DM
uA711C kA711DC
uA711C nA711PC

-IN Al:1
+IN A l—_’_—z'

V- l:3
+IN a|:4
—IN sl_i

10-PIN FLATPAK
PACKAGE OUTLINE 3F
PACKAGE CODE F

>
>

:i'—_‘:)smoae A
—To
—
H——our
'2_—]STROBE B

ORDER INFORMATION
PART NO.
HA711FM

TYPE

uA711

Notes on following page.

4-25

*Planar is a patented Fairchild process.



FAIRCHILD « nA711

ELECTRICAL CHARACTERISTICS: Tp=25%, V=12V, V== —6.0 V unless otherwise specified

uA711

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS.
Input Offset Voltage VouT=+14V,Rg<200Q,Vcm=0 1.0 3.5 mV
VouT =+14 V, Rg <200 O 1.0 5.0 mV

Input Offset Current VouyTtr =14V 0.5 10.0 KA
Input Bias Current 25 75 nA
Voltage Gain 750 1500
Response Time (Note 2) 40 ns
Strobe Release Time 12 ns
Input Voltage Range VT=-70V .0 \"
Differential Input Voltage Range 5.0 v
Output Resistance 200 Q
Output HIGH Voltage ViN =10 mV 4.5 5.0 \"
Loaded Qutput HIGH Voltage ViN >10mV, Ig =5mA 2.5 3.5 \4
Output LOW Voltage VinN =210 mV -1.0 -0.5 0 \"
Strobed Output Level VSTROBE <0.3V -1.0 0 \%
Output Sink Current VIN 210 mV, Vot =0 0.5 0.8 mA
Strobe Current VSTROBE = 100 mV 1.2 ' 25 mA
Positive Supply Current VouT = Gnd, Inverting Input = +6mV 8.6 mA
Negative Supply Current VouT = Gnd, Inverting Input = +6mV 3.9 mA
Power Consumption 130 200 mW
The following specifications apply for —55° C < Tp < +125°C:
Input Offset Voltage (Note 3) g: zzgg g Vem=0 ;2 :z
Input Offset Current (Note 3) 20 uA
Input Bias Current 150 uA
Temperature Coefficient of

Input Offset Voltage 5.0 uv/°c
Voltage Gain 500
NOTES:

1. Rating applies to ambient temperatures 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, and 7.1 mW/°C for the Flatpak.

2. The response time specified (see definitions) is for a 100 mV step input with 5 mV overdrive.
3. The input offset voltage is specified for a logic threshold as follows:
711: 1.8 V at -65°C, 1.4 V at +25°C, 1.0 V at +125°C
711C: 1.5 V at 0°C, 1.4 V at +25°C, 1.2 V at +70°C
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FAIRCHILD « nA711

wA711C

ELECTRICAL CHARACTERISTICS: Tp=25°C, V=12V, V—=—6.0 V unless otherwise specified

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS

Input Offset Voltage VouT =+1.4V, Rg <200 Q, Ve =0 1.0 5.0 mV

VouT =+1.4 V, Rg <200 1.0 7.5 mV
Input Offset Current Vout=+14V 0.5 15 A
Input Bias Current 25 100 uA
Voltage Gain 700 1500
Response Time (Note 2) 40 ns
Strobe Release Time 12 ns
Input Voltage Range V—=-70V .0 \Y
Differential Input Voltage Range +5.0 \Y
Output Resistance 200 Q
Output HIGH Voltage ViN =10 mV 4.5 5.0 \Y
Loaded Output HIGH Voltage VIN 210 mV, 1o =5 mA 2.5 3.5 \Y
Output LOW Voltage VinN =10 mV -1.0 -0.5 0 \
Strobed Output Level VSTROBE <0.3V -1.0 0 \
Output Sink Current Vin =10 mV, Voyt =0 0.5 0.8 mA
Strobe Current VSTROBE = 100 mV 1.2 2.5 mA
Positive Supply Current VouT Gnd, Inverting Input = +10mV 8.6 mA
Negative Supply Current VouTGnd, Inverting Input = +10mV 3.9 mA
Power Consumption 130 230 mW
The following specifications apply for 0° C < Tp < +70° C:

Rg <2009, Vcm =0 6.0 mV
Input Offset Voltage (Note 3)

Rg <200 © 10 mV
Input Offset Current (Note 3) 25 pA
Input Bias Current 150 uA
Temperature Coefficient of

Input Offset Voltage 5.0 uv/°c

Voltage Gain 500
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FAIRCHILD - 4A711

QUTPUT VOLTAGE - V

STROBE VOLTAGE - V
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FAIRCHILD LINEAR INTEGRATED CIRCUIT

HA734
PRECISION VOLTAGE COMPARATOR

GENERAL DESCRIPTION — The uA734 is a Precision Voltage Comparator constructed on a single
silicon chip using the Fairchild Planar* epitaxial process. it is specifically designed for high accuracy
level sensing and measuring applications. The uA734 is extremely useful for analog-to-digital
converters with twelve bit accuracies and one mega-bit conversion rates. Maximum resofution is
obtained by high gain, low input offset current, and low input offset voltage. Its superior temperature
stability can be improved by offset nulling which further reduces offset voltage drift. Balanced or
unbalanced supply operation and standard TTL logic compatibility enhance the uA734’s versatility.

CONSTANT INPUT IMPEDANCE OVER DIFFERENTIAL INPUT RANGE

HIGH INPUT IMPEDANCE — 55 M2
LOW DRIFT — 3.5 uV/°C
HIGH GAIN — 60 k

BALANCED OFFSET NULL CAPABILITY
WIDE SUPPLY VOLTAGE RANGE — :5V to +18 V

TTL COMPATIBLE

ABSOLUTE MAXIMUM RATINGS

Supply Voltage
Peak Output Current
Differential Input Voltage
Input Voltage Range (Note 1)
Voltage Between Offset Null and V—
Internal Power Dissipation (Note 2)
Metal Can
DiIP
Operating Temperature Range
Mititary (uA734)
Commercial {uA734C)
Storage Temperature Range
Metal Can, DIP
Pin Temperature (Soldering, 60 s Max)

+18V
10 mA
+10 V
+13V
0.5V

500 mW
670 mW

—55°C to +125°C
0°C to +70°C

—65°C to +150°C

300°C

EQUIVALENT CIRCUIT

Re
6.0k

35k 35k

Rz
35k

“ 0o I
N Ny

S R12
19k

O GND

2 R13
52

OFFSET NULL

OFFSET NULL

~Tay; Q16 Q5 Qg
shis
Rig Ry Ris 3.6k R Qi3
36k 110 110
Rig 2.0k
-0 V™
20k
o

CONNECTION DIAGRAMS
10-PIN METAL CAN
(TOP VIEW)
PACKAGE OUTLINE 5N

PACKAGE CODE H

ORDER INFORMATION
TYPE PART NO.
uA734 LA734HM
u734C uA734HC

14-PIN DIP

(TOP VIEW)
PACKAGE OUTLINE 6A
PACKAGE CODE D

1 14
PULL-UP

Ne g — RESISTOR
v+ [ GND

4 11
ne [ y V-
awp OFFSET

[s:‘ < NULL
e [ NC

z 8 OFFSET
- [ NULL

ORDER INFORMATION

TYPE PART NO.
uA734 uA734DM
uA734C nwA734DC

Notes on following pages.
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FAIRCHILD » uA734

+15 VOLT OPERATION FOR pA734C
ELECTRICAL CHARACTERISTICS: Tp = 25°C, Pin 8 tied to +15V, unless otherwise specified, Note 3.

~ CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg <50 k2 1.1 5.0 mV
Input Offset Current 3.5 25 nA
Input Bias Current 30 100 nA
Input Resistance 7.0 55 MQ
Input Capacitance 3.0 pF
Offset Voltage Adjustment Range 8.5 mV
Large Signal Voltage Gain RL=15kQ to+5.0 V 35 k 60 k V/V
Positive Supply Current — Output LOW 4.0 5.0 mA
Negative Supply Current — Output LOW 1.5 2.0 mA
Power Consumption — Output LOW 82 105 mW
Transient Response RL =15k to+5.0V 200 ns

5 mV Overdrive, 100 mV Pulse

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

Input Offset Voltage Rg < 50 k2 1.2 7.5 mV
Input O.ffset Current 4.0 45 nA
Average Input Offset Voltage Drift Rg <50 Q
Without External Trim 35 20 uv/°C

Tpa =+25°C to +70°C 0.02 0.3 nA/°C
Average Input Offset Current Drift

Tp=+25°Cto0°C 0.05 0.75 nA/°C
Input Bias Current 150 nA
Large Signal Voltage Gain RL =15k to+5.0 V 25 k VIV
Input Common Mode Voltage Range +10 \
Differential Input Voltage Range +10 \"
Common Mode Rejection Ratio Rg < 50 k2 70 100 dB
Supply Voltage Rejection Ratio Rg < 50 kQ 6.0 100 rV/V

Vg= 6V to+18V

louT = 0.080 mA 7.0 \
Output HIGH Voltage

loyT =0.080 mA, Vg =+5.0 V 2.4 5.0 \%
Output LOW Voltage ISINK = 3.2 mA 0.4 A
Positive Supply Current — Output LOW 7.0 mA
Negative Supply Current — Output LOW 2.5 mA
Power Dissipation — Output LOW 145 mW
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+15 VOLT OPERATION FOR uA734

ELECTRICAL CHARACTERISTICS: T, = 25°C, Pin 8 tied to +15 V, unless otherwise specified, Note 3.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 50 kQ 0.9 3.0 mV
Input Offset Current 1.5 10 nA
Input Bias Current 28 50 nA
Input Resistance 20 60 M
Input Capacitance 3.0 pF
Offset Voltage Adjustment Range 8.5 mV
Large Signal Voltage Gain R =15k to+5.0V 35 k 70 k VIV
Positive Supply Current — Output LOW 4.0 5.0 mA
Negative Supply Current — Output LOW 1.5 2.0 mA
Power Consumption — Output LOW 82 105 mW
Transient Response R =1.5kQ to+5.0 V 200 ns
5 mV Overdrive, 100 mV Pulse

The following specifications apply for —55°C < Tp < +125°C

Input Offset Voltage Rg < 50 kQ 1.1 4.0 mV
Input Offset Current 3.0 20 nA
Average Input Offset Voltage Drift Rg < 50 k2
Without External Trim 25 15 wVv/°C

Ta =+25°C to +125°C 0.01 0.1 nA/°C
Average Input Offset Current Drift

Ta = +25°C to —55°C 0.05 0.4 nA/°C
Input Bias Current 150 nA
Large Signal Voltage Gain R =1.5kQ to+5.0 V 25 k VIV
Input Common Mode Voltage Range 10 \%
Differential Input Voltage Range £10 \
Common Mode Rejection Ratio Rg < 50 kQ2 70 100 dB
Supply Voltage Rejection Ratio Rg < 50 k2 5.0 100 uVv/Iv

Vg= 5V to£18V

louT = 0.080 mA 7.0 \Y
Output HIGH Voltage

louT =0.080 mA, Vg =+5.0 V 24 5.0 \Y
Output LOW Voltage IsINK = 3.2 mA 0.4 \
Positive Supply Current — Output LOW 7.0 mA
Negative Supply Current — Output LOW 2.5 mA
Power Dissipation — Output LOW 145 mW

NOTES:

1. Rating applies for £15 V supplies. For other supply voltages the rating is within 2 V of either supply.

2. 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 DIP.
3. Pin numbers refer to metal can package.
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QUTPUT VOLTAGE - V

INPUT BIAS CURRENT - nA

8.10

QUTPUT VOLTAGE HIGH -V (Vg = 15V)
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TYPICAL PERFORMANCE CURVES FOR uA734 AND uA734C (Note 2)
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FAIRCHILD - 1A734

TYPICAL PERFORMANCE CURVES FOR uA734 AND uA734C (Note 2)

RESPONSE TIME FOR RESPONSE TIME FOR
VARIOUS INPUT VARIOUS INPUT
OVERDRIVES OVERDRIVES
PIN 8 OPEN PIN G OPEN
6 R+ 15 KR TIEDTO +5V 6 R - LS KR TIEDTO 415V
> [Ta = 25°C L > T = BC
o Vg -+ 15V % Vs s
3 L 74 2m 5 B £\ env
z . omv7f L5 m z, W\ X 5w
£ fi ¥
0 Z ]
z z
w 0 & 10
5 -5 5
Z-10 % 0
= 0 om0 0 w40 = 0 ® 0 w0 W 40
TIVE - ns TIME - ns
RESPONSE TIME FOR RESPONSE TIME FOR
VARIOUS INPUT VARIOUS INPUT
OVERDRIVES OVERDRIVES
8 > 8 l | 1
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L 157 S
s PR 77 E Y B2y
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2 ‘ v s mv ) =t A=A\ |z
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z ) ph E Dy P
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é 0 i g ® RP: :8101% TC:E‘D?(/)‘ISV
= m 5 0 g
: j E RN
B 0 ® 160 2 W 40 0 @ lo a0 3 40
TIME - ns TIME - ns
RESPONSE TIME FOR RESPONSE TIME FOR
VARIOUS INPUT VARIOUS INPUT
OVERDRIVES OVERDRIVES
5 oot % w0
2 7 |PiNBTIEDTO <15V /| = \
g Ry = L5SKQTIED TO +5V. 7’ [ g \ \
= 40|TA = B { 5 40
H vs-asv T g oov——\\ —2mv
3 2 mmv;—~,’ Z fm S o\ sy
2 L5 m \
= 0
N 0 N PIN8TIED TO +15V
€ § Ry :LsokQTIiD T0 45V
g o g 00— 3
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COMMON MODE REJECTION
RATIO AS A FUNCTION OF
AMBIENT TEMPERATURE OFFSET NULL CIRCUIT (NOTE 2)
110
E' 100
R N
: ~
g w r
g
z
H ® Vs -tV
g Vi - sV |
Rg + 100kQ
1 [
-60 -0 20 60 100 140
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CHANGE IN INPUT OFFSET VOLTAGE - V' CHANGE IN INPUT OFFSET VOLTAGE - pv

CHANGE IN INPUT OFFSET VOLTAGE - pV

INPUT OFFSET VOLTAGE
DRIFT AS A FUNCTION
OF TIME

Vg - 213V

Ta - 125%

FRg - 500

TREND LINE

0 ™ 6 a0 100
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OFF | ON
3
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Vs = 415
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0 “w 80 120 160
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ZTT’T
/ Vg AV ||
R = 500
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INITIAL OFFSET VOLTAGE < 1 uv
I N N T |

0 2 LY 60 80
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AC TEST CIRCUIT (NOTE 2)
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7
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FAIRCHILD - ©A734

STROBE CIRCUITRY

TYPICAL APPLICATIONS (Note 2)

ALTERNATE STROBE CIRCUITRY LEVEL DETECTOR WITH HYSTERESIS
v
fe-Vuvs
Vo (MAX)
Vo (MIN)
OVout

OSTROBE 1
OSTROBE 2

*1/2 9944

Rs = 8182 £oR miINIMUM OFFSET
Ry + R2
R [Vomax - Vomn]
Viyg = ———p—————

Ry + Ry

HIGH POWER OUTPUT CIRCUITS

PRECISION DUAL LIMIT GO-NO GO TESTER

VOLTAGE CONTROLLED OSCILLATOR

S| 23
€y
mls
7
C;
i
——t
A | L,N
Vin O—AA—
R o
uA741 2 &y
3 8
+ WA I —4—o0Vour,
a d -
g
% v =  02v------}
= v D e
Vour 1 REF < 0 -
ouT it ity o 41t
VRgph-t-= -
- Vin - >IVHEFIC‘I
—L R— o, S-DERY
|VRer|Rq €4 2%2~ “loss

FREE RUNNING OSCILLATOR

+15v

7y 179

C=80x 1067

T1
* Adjusts 5
justs T

FREQUENCY DIVIDER & STAIRCASE GENERATOR

| osTAtRCASE
O ouTeuT
o HTI000

Vino—|

0

'."_T*Vw

FIT1100

(e
VReR -
!

C1ViN
|VReg| = 2Vp + N |3.5T +2vp — [
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Vp for FIJT 1000 = 0.31V

PULSE WIDTH DISCRIMINATOR

Vin

Vy>0
Vi<o

VOUT Pulse Appears
RCVy

Whenever T >
1vil.
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FAIRCHILD - uA734

' 19002)

TYPICAL APPLICATIONS (Note 2)

PHASE METER

27 Vave
VouT, PEAK

[

12-BIT A/D CONVERTER
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28 28 28 2r I 2 2
1
w17 0 7
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1920 1 22 23 24 25 2 27 28 29 30 3132 33 34 35 36 8 12.5k 82
1 I T T 11 9 25k
4 % 10 50K
= END OF CONVERSION
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SERIAL DIGITAL
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uA760
HIGH SPEED DIFFERENTIAL COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA760 is a Differential Voltage Comparator offering considerable

speed improvement over the ;LA71Q family and operation from symmetric supplies of from +4.5 V to CO%@;ET;?;:{A&A?MS
+6.5 V. The uA760 can be used in high speed analog to digital conversion systems and as a zero

crossing detector in disc file and tape amplifiers. The uA760 output features balanced rise and fall times (TOP VIEW)

for minimum skew and close matching between the complementary outputs. The outputs are TTL PACKAGE OUTLINE 58
compatible with a minimum sink capability of two gate loads. PACKAGE CODE H
e GUARANTEED HIGH SPEED — 25 ns MAX

e GUARANTEED DELAY MATCHING ON BOTH OUTPUTS

e COMPLEMENTARY TTL COMPATIBLE OUTPUTS

e HIGH SENSITIVITY

e USES STANDARD SUPPLY VOLTAGES

ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage +8 V
Negative Supply Voltage -8V
Peak Output Current 10 mA
Differential Input Voltage BV
Input Voltage V+=V|N = V- NOTE: Pin 4 connected to case.
Internal Power Dissipation (Note 1)
Metal Can 500 mW
DIP 670 mW ORDER INFORMATION
Operating Temperature Range TYPE PART NO.
Military (1A760) -55°C to 125°C 1A760 uA760HM
Commercial (1A760C) 0°C to 70°C wA760C uA760HC
Storage Temperature Range
Metal Can and DIP -65°C to 150°C 14-PIN DIP
EQUIVALENT CIRCUIT (TOP VIEW)

PACKAGE OUTLINE 6A
PACKAGE CODE D

1= J~14
Ncq [ Ine
2 13
ne [ [ Ine
3 12
ne [ [ v+
4 11
w2 [ o
5 10
1] [ Jor2
6 9
v-] [JonD
7 8
ne [ [ Ine
OUTPUT 2
ORDER INFORMATION
v- TYPE PART NO.
uA760 nA760DM
wA760C uA760DC

Notes on following page.
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FAIRCHILD - 1A760

UA760

ELECTRICAL CHARACTERISTICS:Vs = +4.5 V to 6.5 V, TA = -55°C to +125°C, Ta = 25°C for typical figures unless otherwise specified.

CHARACTERISTICS TEST CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 20002 1.0 6.0 mV
Input Offset Current 0.5 7.5 MA
Input Bias Current 8.0 60 nA
Output Resistance (either output) VouT = VOH 100 Q
Note 2, Ta = 25°C 18 30 ns
Response Time Note 3, Ta = 25°C 25 ns
Note 4 16 ns
Response Time Difference between
QOutputs
(tpd of +VIN1) — (tpg of — V|N2) | Note2,Ta = 25°C 5.0 ns
(tpd of +VIN2) = (tpg Of — ViN1) | Note 2, Tp =25°C 5.0 ns
(tpg of +VIN1) — (tpg Of +VN2) Note 2, Tp =25°C 7.5 ns
(tpd of —=VIN1) — (tpg of -VIN2) Note 2, Tp = 25°C 75 ns
Input Resistance f=1MHz 12 kQ
Input Capacitance f=1MHz 8.0 pF
Average Temperature Coefficient Rg =508, Tp =-55°Cto Ta = +125°C 3.0 wVv/°C
of Input Offset Voltage
Average Temperature Coefficient Ta=25°CtoTp =+125°C 2.0 nA/°C
of Input Offset Current Ta=25°CtoTp =-55°C 7.0 nA/°C
Input Voltage Range Vg = 6.5V +4.0 +4.5 \%
Differential Input Voltage Range 5.0 \
0< IgyT £5.0mA
Qutput HIGH Voltage (either output) Vg = 5.0V 2.4 3.2
louT =80 KA, Vg = 4.5V 2.4 3.0
Output LOW Voltage (either output) ISINK = 3.2 mA 0.25 0.4
Positive Supply Current Vg = +6.5V 18 32 mA
Negative Supply Current Vg =+6.5V 9.0 16 mA
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FAIRCHILD + ©A760

uA760C

ELECTRICAL CHARACTERISTICS:Vs = 4.5 V to +6.5 V, Ta = -55°C to +125°C, Ta = 25°C for typical figures unless otherwise specified.

CHARACTERISTICS TEST CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rg < 20002 1.0 6.0 mVv
Input Offset Current 05 75 uA
Input Bias Current 8.0 60 MA
Output Resistance (either output) VouT = VOH 100 Q
Note 2, Tp =25°C 18 30 ns
Response Time Note 3, Ta = 25°C 25 ns
Note 4 16 ns
Response Time Difference between
Outputs
{tpd Of +ViN7) — {tpg of — Vi) | Note2,Ta =25°C 5.0 ns
(tpg of +ViN2) = (tpg of — Vnq) | Note2,Tp =25°C 5.0 ns
(tpd Of +V)N1) — (tpg of +VN2) Note 2, Tp = 25°C 10 ns
(tpg of —=VIN1) — (tpg of -VIN2) Note 2, Ta =25°C 10 ns
Input Resistance f=1MHz 12 k&
Input Capacitance f=1MHz 8.0 pF
Average Temperature Coefficient Rg =500, Ta =0°C to Tp = +70°C 3.0 uv/°C
of Input Offset Voltage
Average Temperature Coefficient TA=25°Cto Tp=+70°C 5.0 nA/°C
of Input Offset Current Ta=25"CtoTa =0°C 10 nA/°C
Input Voltage Range Vg = +6.5V +4.0 45 \%
Differential Input Voltage Range +5.0
0<lgyT £5.0mA
Qutput HIGH Voltage (either output) Vg =+5.0V 24 3.2
louT =80 A, Vg = 4.5V 25 3.0
Output LOW Voltage (either output) ISINK = 3.2 mA 0.25 04
Positive Supply Current Vg =165V 18 34 mA
Negative Supply Current Vg =16.5V 9.0 16 mA

NOTES

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 8.3 mW/°C

for the DIP.

2. Response time measured from the 50% point of a 30 mVp-p 10 MHz sinusoidal input to the 50% point of the output.
3. Response time measured from the 50% point of a 2 Vp-p 10 MHz sinusoidal input to the 50% point of the output.
4 Response time measured from the start of a 100 mV input step with 5 mV overdrive to the time when the output crosses the logic

threshold.
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FAIRCHILD - 1A760

VOLTAGE GAIN — V/V

TYPICAL PERFORMANCE CURVES FOR uA760 AND uA760C

RESPONSE TIME FOR
VARIOUS INPUT OVERDRIVES
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FAIRCHILD - 4A760

RISE TIME - ns

TYPICAL PERFORMANCE CURVES FOR uA760 AND pA760C (Cont'd)

RISE T!IME AS A FUNCTION FALL TIME AS A FUNCTION

INPUT BIAS CURRENT AS A
FUNCTION OF DIFFERENTIAL

COMMON MODE RANGE AS
A FUNCTION OF

OF CAPACITIVE LOAD OF CAPACITIVE LOAD INPUT VOLTAGE SUPPLY VOLTAGE
30 16 6 —
¥§i;§,¥7£ vst by | v oy O T O P
Tp=25°C 14 Tp = 25°C —+——
25 / 5 // 4
] <” - >
; I |
- i 717 s o £
15 ,/ Z é 8 § 0
3 y: 2 H
© A 2e g,
v 2 H
E 8
" . s |
5 — 5 8, -4
2
~]
. . e L [T T T T
T 5 10 50 100 200 1 5 10 50 100 200 0 10 20 30 40 50 60 70 80 90 ¥ 45 5.0 55 6.0 65
CAPACITIVE LOAD — pF CAPACITIVE LOAD — pF DIFFERENTIAL INPUT VOLTAGE — mV SUPPLY VOLTAGE - V
APPLICATIONS

Pin numbers shown

FAST POSITIVE PEAK DETECTOR

FD666
3 7
I ’

1 uF

Eout

50 ns

T

are only for Metal Can

LEVEL DETECTOR WITH HYSTERESIS

100 k2

ZERO CROSSING DETECTOR

OUTPUT

OUTPUT

Total Delay = 30 ns
Input frequency = 300 Hz to 3 MHz
Minimum input voltage = 20 mVpk-pk

LINE RECEIVER WITH HIGH COMMON MODE RANGE

Rs

7

ouTPUT
HATBO
ouTPUT
6

INPUT

INPUT

500

RS
Common mode range = +4 x 50 \

RS
Differential Input sensitivity =5 x 5—0 mV
Pq must be adjusted for optimum common mode rejection.
For Rg =200Q

Common mode range = £16V
Sensitivity = 20 mV

HIGH SPEED 3-BIT A/D CONVERTER
NPT IP1 3'\7 op1 ws8
I 4760 I
- Ay 22 6 OP2 =
oW
= 1002 3
1 1/4 x 9002
1/2 x 9004
10092 2 N
<
1/4 x 9002
B
1000 &
LR} N7 OP1
uA7so> 1/4 x 9002 1/2 x 9004
2
»—[M % op2 ] 1 LS8
250k
1002 3 :_[.
P13
1P2 2
1002 2
1/4 x 9002
B
10092 3
IP1 3 7 oP1
I uA760
P2 2
6 oP2
3 <
< 502 3 3502
JL Input voltage range: 3.5V
= 15V Typical conversion speed: 30 ns
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wAF198/,AF298/, AF398
4A0801 (DAC-08)
wA0802 (MC1408)
uA4151

wA7151

nA9706

wA9706A

wA9708

9650

DATA ACQUISITION

Monolithic Sampleand Hold ....... ... ... .o it 5-3
8-Bit High-Speed Multiplying D/A Converter .................... 5-4
8-Bit Multiplying D/A Converter..........cooiiiiiiiiiinnin.n. 5-10
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uAF198 o ,AF298 ¢ AF398

MONOLITHIC SAMPLE AND HOLD AMPLIFIERS
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uAF198/298/398 are monolithic sample and hold cir-
cuits which utilize J-FET technology to obtain ultra-high dc accuracy with fast acquisi-
tion of signal and low droop rate. Operating as a unity gain follower, dc gain accuracy is
0.002% typical and acquisition time is as low as 6us to 0.01%. A bipolar input stage is used
to achieve low offset voltage and wide bandwidth. Input offset adjust is accomplished
with a single pin and does not degrade input offset drift. The wide bandwidth allows the
wAF198 to be included inside the feedback loop of 1 MHz op amps without having sta-
bility problems. Input impedance of 10100} allows high source impedances to be used
without degrading accuracy.

P-channel junction FET's are combined with bipolar devices in the output amplifier to
give droop rates as low as 5 mV/min with a 1uF hold capacitor. The JFET’s have much
lower noise than MOS devices used in previous designs and do not exhibit high temper-
ature instabilities. The overall design guarantees no feedthrough from input to output
in the hold mode even for input signals equal to the supply voltages.

OPERATES FROM +5 V TO +18 V SUPPLIES

CONNECTION DIAGRAM
8-PIN METAL CAN

PACKAGE OUTLINE 58
PACKAGE CODE H

L[]
e LESS THAN 10 us ACQUISITION TIME
e TTL, PMOS, CMOS COMPATIBLE LOGIC INPUT
e 1.4V DIFFERENTIAL THRESHOLD
e 0.5 mV TYPICAL HOLD STEP AT CH = 0.01 uF
e LOW INPUT OFFSET ORDER INFORMATION
° 0.002% GAIN ACCURACY TYPE PART NO.
e LOW OUTPUT NOISE IN HOLD MODE wAF198 AF198HM
e INPUT CHARACTERISTICS DO NOT CHANGE DURING HOLD MODE uwAF298 ZApggch
e HIGH SUPPLY REJECTION RATIO IN SAMPLE OR HOLD nAF398 wAF398HC
e WIDE BANDWIDTH
FUNCTIONAL DIAGRAM
OFFSET
_____ 2 e e e
r AA, -:
1 VW \
| 0 |
I |
| |
1 i
| I
| !
: h —+5—oou~rpu-r
i oo :
INPUTO—a:—— / )/ :
] )/ |
LOGICOB:— / L :
ool Ve 330k :
|
7 I
REFEI;-gNG(;(E:O i :
R I, 2
6
[o]
HOLD
CAPACITOR
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.A0801 (DAC-08) SERIES

8-BIT HIGH SPEED MULTIPLYING

DIGITAL-TO-ANALOG CONVERTER
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION —The uAO801A, uAO801H, uA0801, uAO801E and uAO80O1C
are 8-bit multiplying Digital-to-Analog Converters constructed using the Fairchild Pla-
nar* epitaxial process. Advanced circuit design achieves very high speed performance
with outstanding applications capability and low cost. The uAO801A and ©A0801 are
specified for the military temperature range (—55°C to +125°C) and the uAO801H,
MAOBO1E and #A0801C are specified for 0°C to +70°C operation.

The 4A0801 series are pin-for-pin replacements of the DAC-08 series.

FAST SETTLING TIME TO 1/2 LSB — 85 ns
FULL SCALE CURRENT PREMATCHED TO + 1 LSB
DIRECT INTERFACE TO TTL, CMOS, ECL, HTL, PMOS, DTL

"LINEARITY TO + 0.1% MAX OVER TEMPERATURE RANGE

HIGH OUTPUT COMPLIANCE: -10V TO +18 V
TRUE AND COMPLEMENTED OUTPUTS

WIDE RANGE MULTIPLYING CAPABILITY

LOW FS CURRENT DRIFT:(+10 ppm/°C TYPICALLY
WIDE POWER SUPPLY RANGE: +4.5VTO + 18 V
LOW POWER CONSUMPTION: 33 mW @ +5 V
EXTERNAL COMPENSATION FOR MAX BANDWIDTH
LOW COST

ABSOLUTE MAXIMUM RATINGS

Vce+ to Vee-
Logic Inputs
Ve
Reference Inputs (V14. V15)
Reference Input Differential Voltage (V14 to V15)
Reference Input Current (114)
Power Dissipation
Derate above 90°C (Hermetic DIP)
Derate above 80°C (Flatpak)
Operating Temperature Range
HAO0801, HAOBOTA
MAO801H, uAOBOTE, uAOBO1C
Storage Temperature Range
Pin Temperature

36V

Vece- to Vee— plus 36 V
Vce- to Vee+

Vce- to Vee+

+18V

5.0 mA

500 mW

8.3 mW/°C

7.1 mWw/°C

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

CONNECTION DIAGRAM
16-PIN DIP
(TOP VIEW)
PACKAGE OUTLINES 6B 9B 4L
PACKAGE CODE D P F

comp
VREF(-)

VREF(+)

B8 (LSB)

ORDER INFORMATION

TYPE
uAOBO1A
uAOBO1A
uA0801

4A08O01

LAOBOTH
uAOSOTH
uAOBO1E
uAOBO1E
uA0801C
uA0801C

PART NO.

LAOBOTAFM
4A0801ADM
LUAOBO1FM

4A0801DM

4AO801HDC
uAO801THPC
wADB01EDC
uAOSO1EPC
uA0801GDC
«A0801CPC

Hermetic DIP, Flatpak (Soldering, 60 s) 300°C
Molded DIP (Soldering, 10 s) 260°C
EQUIVALENT CIRCUIT AND PIN veeo v '8¢ ez s e ws s w7 8
al 5] 8] bi| 8| 3 10| ) 12)
CONNECTION DIAGRAM 1 L L1 1 L -
T 1 1 ] o—1 1 T 4 lout

BIAS
CURRENT
SWITCHES

VREF( ) o}

REFERENCE
AMPLIFIER

b= iout
2

16 3
comp Ve
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FAIRCHILD - .A0801 SERIES

ELECTRICAL CHARACTERISTICS: Ta =25°C

These specifications apply for Vcc = 15 V, IrRer = 2.0 mA, Ta = -55°C to +125°C for pA0801A, pA0801, Ta = 0°C to 70°C for uA0801H,

wAO801E, uA0801C. Output characteristics refer to both lout and lour.

SYMBOL CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Resolution 8 8 8 bits
Monotonicity 8 8 8 bits

#AOB01A, uA08B01H +0.1
Non-linearity #A0801, nAO0BO1E +0.19 %FS
nA0801C +0.39
uA0801A,
To + 1 LSB, all bits nA0801, nAOB01A 85 135 ns
ts Settling Time switched ON or OFF
Ta =25°C nAO0BO1E, nA08B01C 85 150
teLH,tPHL | Propagation Delay Ta =25°C ‘ Each bit 35 60 ns
All bits switched 35 60 ns
TCI Full Scale Temperature o
FS | Coefiicient +10 +50 | ppm/°C
; Full scale current change < 2 LSB,
V, Output Voltage Complian ’ -
oc p 9 pliance RouT > 20 mQ 10 +18 v
wAO08B01A,
IFs4 Full Scale Current VRer = 10.000 V, nA0801H, 1.984 1.992 2.000 mA
Ri4, R15°= 5.000 kQ ZAOBOTE,
Ta =25°C wA0801, pA0801C| 1.940 1.990 2.040
nA0801A, LA0801TH +0.5 +4.0

IFss Full Scale Symmetry IFs4 — IFs2 nA0801, wAOBO1E +1.0 +8.0 nA

nA0801C +2.0 +16
uAO0801A, uA0B01TH 0.1 1.0
Izs Zero Scale Current uA0801, uAOBO1E 0.2 2.0 uA
nA0801C 0.2 4.0
IFSR Output Current Range Vecc-=-5.0V 0 2.0 2.1 mA
Vcc— =-70Vto-18V 0 2.0 4.2 mA

ViL Input LOW Voltage _ 0.8 \

ViH Input HIGH Voltage Vic =0V 20 v

hie Input LOW Current Vic =0V "VIN=-10V to +0.8 V 2.0 -10 uA

i Input HIGH Current ViN=20Vto 18V 0.002 10 pA

Vis Logic Input Swing Vcec-=-15V -10 +18

VTHR Logic Threshold Range Vee = 215V -10 +13.5

45 Reference Bias Current -1.0 -3.0 pA

dl/dt Reference Input Slew Rate 4.0 8.0 mA/us

PSSlfFs+ Power Supply Sensitivity Vcc+ =45Vto18V 0.0003 0.01 %/%

PSSiFs- Vcc-=-45Vto-18V 0.002 0.01 %/%

IRer = 1.0 mA

I+ Vcec =15.0 V, IrRer = 1.0mA 23 3.8 mA

- -4.3 5.8 mA

1+ Power Supply Current Vcec+ =+5.0V, Vcc-=-15V, Iger = 2.0 mA 2.4 3.8 mA

- 6.4 -7.8 mA

1+ Vcc =15V, IRer =2.0 mA 2.5 3.8 mA

- 6.5 -7.8 mA

Vcc =15.0V, Irer =1.0mA 33 48 mW

Pp Power Dissipation Vece+ = +5.0V, Vcc-=- 15V, 108 136 mwW

IRer = 2.0 mA
Vcc =%15V, IRer =2.0 mA 135 174 mWwW
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FAIRCHILD « 4A0801 SERIES

TYPICAL PERFORMANCE CURVES

FULL SCALE CURRENT AS A
'FUNSTION OF REFERENCE CURRENT

REFERENCE INPUT

FREQUENCY RESPONSE

REFERENCE AMP

. 2COMMON MODE RANGE

T T 1T 1 . AL TA = TMIN TO TMAX
TA =TMIN TO T/ SMALL SIGNAL A N
—TALL ang HiGHE VIN = 50 mVpk-pk -1 28| —ALLBITS "ON
wo . CENTERED AT +200 mV I 1 L
y Vee-=-15V _=
< s 2.4}vec Vee-=+15V
E b g Vee-=-6.0V
"5 EX IMIT FOR 5 2 \ . 20 N I 2.0 mA
ff - REF = 2.0 m
i vee-=-15v 5 LARGE SIGNAL i [ (
« o ™ VIN = 2.0 Vpk-pk x 16
3, ] N AT+1.0V 3
¥ t gy
5 LIMIT FOR g N | 5 12
2 h
g C- =~5.0V —— o L T g ( IREF = 1.0 mA
3 R14=R15= 1.0k 3 o8 T
1. ~10F gy <500 \
ALL BITS “ON" 0.4 -
VR15 =0V, Cc = 15 pF TREF = 0.2 mA
0 _1a L1l 1 0 |
[ 10 20 30 40 50 01 02 05 1.0 20 50 10 -14 10 6 -202 6 10 14 18
REFERENCE CURRENT ~ mA FREQUENCY — MHz V15, REFERENCE COMMON MODE VOLTAGE - V
NOTE: POSITIVE COMMON MODE RANGE IS ALWAYS (Vcc+) -1.6 V
VTH — VLC OUTPUT CURRENT AS A
AS A FUNCTION OF FUNCTION OF OUTPUT VOLTAGE
TEMPERATURE (OUTPUT VOLTAGE COMPLIANCE)
2.0 3.2
TA = TMIN TO TmAX
) ALL BITS “ON"
1.6 i J
2.
™~ ~ £ vce- = -16 V. | VCC- =15 V.
> 2 N Vo2 Vee-=-5.0V
[ .0 —
: = 5 IREF = 2.0 mA
) ™ g
> xc 1.6
: E
£ os 22
2
E o [ IREF = 1.0 mA
0.4 o |
o4 IREF - 0.2 mA
, ol -
-50 o 50 100 150 14 -10 6 202 6 10 14 18
TEMPERATURE - °C OUTPUT VOLTAGE - V
OUTPUT VOLTAGE COMPLIANCE BIT TRANSFER POWER SUPPLY CURRENT
AS A FUNCTION OF TEMPERATURE CHARACTERISTICS AS A FUNCTION OF Vcc+
14 8.0 —T—T—TT—T—T
,REFl ~2.0mA ALL BITS “HIGH" OR “LOW"
16 <
12 < -
E OUTPUT VOLTAGE _| |
7! RANGE FOR VcC- = 15 V %10 L 5 60
w IREF < 2.0 mA ] &
Q g, TS ottt I x
2 (FOR OTHER VCC- OR IREF. 2 os [
3 .0 SEE FIGURE 12) « o
S 4 g > 4.0
5 2 06 T
2 5 N > 82 >
S a 0 o “
° 5 oafT ® & s
-4 ° ) i 83 g 2.0
l‘\ (‘) &
-8.0 0.2 9 54
>
B5
“12 oll 1 o
-50 ) 50 100 150 -12 40 0 4.0 12 20 ° 2.0 80 Wi 6 20
TEMPERATURE - °C NOTE: LOGIC INPUT VOLTAGE - V Vee+ - POSITIVE POWER SUPPLY - Vdc

POWER SUPPLY CURRENT — mA

B1 through B8 have identical transfer characteristics.

Bits are fully switched, with less than 1/2 LSB error. At
less than 100 mV from actual threshold, these switch-
ing points are guaranteed to lie between 0.8 and 2.0 V
over the operating temperature range (VLC = 0.0 V)

POWER SUPPLY CURRENT

POWER SUPPLY CURRENT
AS A FUNCTION OF Voe—
8.0,

POWER SUPPLY CURRENT - mA

T T
ALL BITS ":‘IIGH “ OR “LOW"
| =
6.0
IREF = 2.0 mA
|
L]
4.
IREF = 1.0 mA
- L
IREF = 0.2 mA
2.
"+
o
o -4.0 ~8.0 -12 -16 -20

Vce- - NEGATIVE POWER SUPPLY - Vdc

AS A FUNCTION OF

TEMPERATURE
8O T—T T T T
ALL BITS "HIGH"' OR "LOW"
70 I
vee-=-15V -
I
6.0 [ R
IREF = 2.0 mA
5.0
4.0
3.0
vee+ =416V I+
2.0
1.0
o
-50 ) 50 100 150
TEMPERATURE - °C




FAIRCHILD - «A0801 SERIES

TEST CIRCUITS
BASIC POSITIVE REFERENCE OPERATION RECOMMENDED FULL SCALE ADJUSTMENT CIRCUIT

[1]]]
56789

— VREF(+)
+VREF O———AM———] 14 1 14
RREF ::.o
(R14) 4A0BO1 | «— 10 uA0801
VREF(-) 2[0— 15
15
A16 3 16 13 1
= comp IVLC
o3uFl  Tee O #F £OR FIXED REFERENCE. TTL
] (—_I_ OPERATION, TYPICAL VALUES ARE:
ks ~ 1VBEF 255 J_ VREF = +10.000 V
__ RREF 266 = o = RREF = 5.000 k
10 +10 = IFs FOR ALL Vee- vce+ R15 ~ RREF
LOGIC STATES Ce = 0.01 4F
Fig. 1 VLc =0V (GROUND) Fig. 2
BASIC NEGATIVE REFERENCE OPERATION BASIC UNIPOLAR NEGATIVE OPERATION

ms8 LS8
B1 B2 B3 B4 B5 B6 B7 B8 EO

LI

14 4 5.000 kQ
10 IREF 10,]
= 4AO8O1 o 2000 mA ks 4A0BO1 =
—~VREF R15 -2 4.000 kQ
15 20— o,
' —VREF X,255 o
FS™ Rrer * /256 B1 B2 B3 B4 B5 B6 B7B8 IomA TomA EQ o
Full Scale 71111111 1992 .000 -9.960 .000
NOTE: FullScale-LSB 1 1 1 1 1 1 1 0 1.984 .008 -9.920 -.040
RREF sets IFs; R15 is for
) N Half Scale+LSB 1 0 0 0 0 O O 1 1.008 .984 —5.040 -4.920
bias current cancellation. Half Scale 1000000 O 1000 .992 -5.000 —4.960
Half Scale—LSB 0 1 1 1 1 1 1 1 .992 1.000 -4.960 -5.000
ZeroScale+LSB 0 0 0 0 0 O O 1 .008 1.984 —.040 -9.920
Zero Scale 0 00 O0OOO O .000 1992 .000 -9.960
Fig. 3 Fig. 4
HIGH NOISE IMMUNITY CURRENT
TO VOLTAGE CONVERSION 51828364 85868788 Eg
81 B2 B3 B4 BS B6 B7 B8 Pos Full Scale 1111111 1 +9.920
l I 5k PosFullScale—LSB 1 1 1 1 1 1 1 0 +9.840
2mA (+) Zero Scale 1000000 O +0.040
5k — le—————| () Zero Scale 01111111 -0040
+10 VO——AMV—O—] VREF(+)
l«— 10 Eo Neg Full Scale+LSB 0 0 0 0 0 0 0 1 -9.840
1A0801 L—0 Neg Full Scale 000 O0OOO 0 -992
le—T0
VREF(-) lo— (REFERRED TO
Veet Veoo Cc Vic f———— LOCAL GROUND)
<3 ® Provides isolation from ground loops
5k - 35k ©® Symmetrical +10 V output
m ® Useful within systems between boards
l (=¥ ® True y/di ial current
| ® High speed analog signal transmission
= O O = Ecm = i
15V -15V Fig. 5
BASIC BIPOLAR OUTPUT OPERATION
B1B2 B3 B4 B5 B6 B7B8  EQ Eo
Pos Full Scale 171111111 -9920 +10.000
+10.000 v PosFullScale—~LSB 1 1 1 1 1 1 1 0 -9.840 +9.920)
10.000 kQ Zero Scale + LSB 1000000 1 -0080 +0.160
104 AAA—& Zero Scale 1000000 O 0000 +0.080
IREF(+) Eo ' Zero Scale — LSB 01111111 +0.080 0.000
=2.000mAl, 4A0BO1 Neg Full Scale +LSB 0 0 0 0 O O O 1 +9.920 -9.840
= 10.000 kQ Neg Full Scale 0 0000 OO O +10.000 -9.920
|()2 EQ

Fig. 6
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FAIRCHILD - «A0801 SERIES

TEST CIRCUITS (Cont'd)

POSITIVE LOW IMPEDANCE OUTPUT OPERATION

RL

<«—I1p Eo
HAO801
l«—I0 0TO +IFs RL
2K )—j
255
= == |
IFs 256 REF

For y output logic DAC),

as neg;
connect inverting input of Op-Amp to 10 (Pin 2); connect 10
(Pin 4) to ground.

NEGATIVE LOW IMPEDANCE OUTPUT OPERATION

Eo

0TO -Irs e R

-<— 10
#A0801
l«—T0
2 ps = 258 |
FS = 256 REF
For y output as a negative logic DAC),

connect non-inverting input of Op-Amp to iQ (Pin 2); connect Ig
(Pin 4) to ground.

Fig. 7 Fig. 8
PULSED REFERENCE OPERATION
+VREF
\l'I OPTIONAL RESISTOR  'OUT
? RREF IFOR OFFSET INPUTS
| r
O—WA— 14 a A~
REQ uA0801
< ~
0 V—] L 1:RP2°° 15 2 1
TYPICAL VALUES: 16
e s [ [l
+VIN=10V S _ -
NO CAP lout
Fig. 9
ACCOMMODATING BIPOLAR REFERENCES
+VREF
RREF IREF RREF
N > +VREF O—WWAV—114
VIN=ES 14 4A0801
RIN

4A0801

rt

IREF = peak negative swing of Iy

Fig. 10a

O\ R15 (OPTIONAL)
O—WWN—15

HIGH INPUT —>
IMPEDANCE

RREF ~ R15

+VREF must be above peak positive swing of VIN

Fig. 10b




FAIRCHILD + .A0801 SERIES

TEST CIRCUITS (Cont'd)
INTERFACING WITH VARIOUS LOGIC FAMILIES
l VIH=VIC+14V |
+15 V CMOS, HTL, HNIL PMOS
TTL, DTL | VTH=+75V I vin-ov
VIH = +1.4V | +12vTO +18V |
| sV | =
| 10k 9.1k | 1N4148
LA0801 | vic vic |
: 6.2V : Vie
ZENER 6.2 Kk 01 uF
Vic ' I M | 10k
: = = = : -5VTO-10V
- | | NOTE: DO NOT EXCEED NEGATIVE
+ L LOGIC INPUT RANGE OF DAC
+5V CMOS T TOKECL v
VTH =425V | +10V CMOS | HE T
| VIH =+5.0V |
| |
uA0801 | +10V |
| |
| 6.2k |
vic [ [
! vie |
| 3.6k 0.1 4F | $39k Sk
1N4148 | :[ | b3 b3
[ 4 1 |
B I
= ‘ O-52v
| |
Fig. 11
SETTLING TIME MEASUREMENT
VL
FOR TURN-ON, V| = 2.7 V ? ?
FOR TURN-OFF, VL = 0.7 V } |
0.1 yFl I |
I I 0.1 4F I 0.1 4F
MINIMUM {1 K= = —
CAPACITANCE - - =
+4vV
veu ov
0.7V
ViN T 0.1 uF ov
f
RREF 6 7 8 9 10 1112
+VREF O—A"W—114 4
uA0801
R15
15 2
13 3 16
2R0.1 uF
0.1 ,uFI 0-15V A<0.1 uF
+16 V
Fig. 12
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+A0802 (MC1508/1408) SERIES
8-BIT MULTIPLYING DIGITAL-TO-ANALOG CONVERTER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The ©A0802, uAO802H, uA0802A, nA0802B, and
HMA0802C are monolithic 8-bit multiplying Digital-to-Analog Converters constructed
using the Fairchild Planar* epitaxial process. It is designed for use where the output
current is a linear product of an 8-bit digital word and an analog input voltage. The
H1A0802 is specified for the military temperature range (—55°C to +125°C) and the
UAO0802H, uA0802A, uA0802B and uAO802C are specified for 0°C to 70°C operation.

The uA0802 series are pin-for-pin replacements of the MC1508/1408 devices.

o RELATIVE ACCURACY: +0.1% ERROR MAXIMUM ..A0802H

© RELATIVE ACCURACY: +0.19% ERROR MAXIMUM ..A0802, 1A0802A
® 7 AND 6-BIT ACCURACY AVAILABLE ..A0802B, 1.A0802C

o FAST SETTLING TIME TO 1/2 LSB — 85 ns

o NON-INVERTING DIGITAL INPUTS ARE TTL AND CMOS COMPATIBLE
® OUTPUT VOLTAGE SWING: +05V TO -5.0V

¢ HIGH-SPEED MULTIPLYING INPUT SLEW RATE 4.0 mA/us

o STANDARD SUPPLY VOLTAGES: +5.0VAND -50VTO -15V

© LOW FS CURRENT DRIFT: +10 PPM/°C TYPICALLY

© LOW POWER CONSUMPTION: 33 mW @ 5V

o LOW COST

ABSOLUTE MAXIMUM RATINGS: Ta = +25°C unless otherwise noted

Vee+ 5.5 Vdc
Vee- —16.5 Vq4c
Digital Input Voltage (V5 to V12) +5.5 Vdc
Applied Output Voltage 0.5 Vgc to =5.2 V¢
Reference Current (I114) 5.0 mA
Reference Amplifier Inputs (V14, V15) 5.5 Vgc. —16.5 Vgc
Operating Temperature Range

MA0802 —55°C to +125°C

HAO802H, AO0802A, uA0802B, uA0802C 0°C to +70°C

Storage Temperature Range
Pin Temperatures

CONNECTION DIAGRAM
16-PIN

(TOP VIEW)
PACKAGE OUTLINES 6B 9B 4L
PACKAGE CODES D P F

ORDER INFORMATION

TYPE PART NO.
©A0802 HAO802FM
uA0802 uA0802DM
uA0802H uA0802HDC
uAO0802H uAO0802HPC
uA0802A uAO0802ADC
uAO802A uAO08B02APC
uA0802B  A0802BDC
©A0802B 1A0802BPC
©A0802C 1A0802CDC
uA0802C uA0802CPC

Hermetic DIP, Flatpack (Soldering, 60 s) 300°C
Molded DIP (Soldering, 10 s) 260°C
TYPICAL APPLICATIONS ADDITIONAL ORDER INFORMATION
® Tracking A-to-D Converters e Audio Digitizing and Decoding TEMPERATURE RELATIVE
® Successive Approximation e Prog ble Power Suppli TYPE RANGE ACCURACY
A-to-D Converters @ Analog-Digital Multiplication .
® 2 1/2 Digit Panel Meters and DVM’s e Digital-Digital Multiplication nA0802H 0°C to +70°C +0.1 %
o Waveform Synthesis ® Analog-Digital Division A0802 (MC1508L-8) —55°C to +125°C +0.19 %
S | d Hold Digital Additi d Sub! i ©
« Posk Detector e eonsion |  #A0B02A (MC1408L-8)  0°C to +70°C +0.19 %
® Prog ble Gain and A i ® Stepping Motor Drive nA0802B (MC1408L-7) 0°C to +70°C +0.39 %
® CRT Character Generation 1A0802C (MC1408L-6) 0°C'to +70°C +0.78 %

* Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ 4A0802 SERIES

ELECTRICAL CHARACTERISTICS: Vccy = +5.0V, Voo = — 16V, VRgp/R14 = 2.0 mA, nA0802 Ty = —55°C to 125°C.
wAO0B02H/A/BIC, Tp = 0°C to 70°C, unless otherwise noted. All digital inputs at high logic level.
SYMBOL CHARACTERISTICS FIGURE MIN TYP MAX UNITS
Er Relative Accuracy (Error Relative to Full Scale lg 3 %
HAO0802H +0.1
#A0802, uAO8B02A - - +0.19
uA0B02B, See Note 1 - - +0.39
HAO802C, See Note 1 +0.78
tg Setting Time to Within 1/2 LSB 4 - 85 135 ns
(includes tpy H) (TA = +25 'C) See Note 2
tPLHtPHL Propagation Delay Time Tp = +25°C 4 - 30 100 ns
TClo Output Full Scale Current Drift - +20 - PPM°C
Digital Input Logic Levels (MSB) 2 \
VIH High Level, Logic "1"” 20 - -
ViL Low Level, Logic 0" - - 0.8
Digital Input Current (MSB) 2 mA
1%} High Level, Vi — 5.0 V - 0o 0.04
TR Low Level, V| — 0.8V - -0.4 -0.8
15 Reference Input Bias Current (Pin 15) 2 - -1.0 -5.0 HA
Ior Output Current Range 2
Vee = 5.0V (o] 2.0 2.1 mA
Vee=-6.0to —15V 0 2.0 4.2
o Output Current 2 mA
VREF = 2,000 V, R14 = 1000 Q 19 1.99 21 mA
10(min) Output Current (All bits low) 2 - 0 4.0 MA
Vo Output Voltage Compliance 2 \%
(Er < 0.19: at Tp = +25°C)
Vee-=-5V - - | -0.6,+0.5
Vcc— below —10V - - | -5.0,+0.5
SR IREF Reference Current Slew Rate 5 - 4.0 - mA/us
PSRR(~) Output Current Power Supply Sensitivity - 0.5 2.7 HA/N
lcc+ Power Supply Current 2 - +13.5 +22 mA
lcc— (All bits low) - -7.5 -13.0
VCCR+ Power Supply Voltage Range 2 +4.5 +5.0 +5.5 \%
VCCeR- (Ta = +25°C) —45 -15 -16.5
Pp Power Dissipation 2 mwW
All bits low
Vee—=-50V - 105 170
Vee-=-15V - 190 305
All bits high
Vee—-= 50V - 90 -
Vee-=-15V 160 -
NOTES:

1. All current switches are tested to guarantee at least 50% of rated output current.
2. All bits switched.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e yA0802 SERIES

TYPICAL APPLICATIONS
uA0802
EQUIVALENT CIRCUIT
AT A2 A3 A4 A5 A6 A7 A8
MSB Tg 6 ?7 ia is ?10 ?11 ?12 LsB
RANGE 1o
CONTROL 7 CURRENT SWITCHES —o°
2
R-2R LADDER BIAS CURRENT [=—00
VREF(+)
oz 13
b=
REFERENCE ce
VREF(-) CURRENT
AMPLIFIER
15
16
COMPEN
3
vee-

e
NPN CURRENT SOURCE PAIR

Fig. 1

NOTATION DEFINITIONS TEST CIRCUIT

TYPICAL VALUES: R14 = R15 = 1k
Vee+ VREF = +20 V

lmm C=15pF
13

114 ! I
-— .
Al 5 - VREF(4) Vj and 1} apply to inputs A1 thru A8
A2——6- R14 The resistor tied to pin 15 is to temperature compensate the
7 115 bias current and may not be necessary for all applications.
A3— -
8 CEEAAER A1 _ A2 A3 _ A4 A5 _ A6 _ A7
DIGITAL / As—— uA0802 15 ] o-Kk|Al ., A2 A3 A4 A5 A6 A7
INPUTS 9| SERIES R15 =3 o 2 4 B 16 32 64 128
As h VREF
10| =
Ae—: ) v where K = R14
A7 o
12| 4 - OouTPUT and AN = 1" if AN is at high level
A8— 16 _010 RL AN = ""0"" if AN is at low level
+ * " 3
v —
1 (SEE TEXT FOR ~

OvVce- VALUES OF C)
c—

Fig. 2




FAIRCHILD LINEAR INTEGRATED CIRCUITS e yA0802 SERIES

TYPICAL APPLICATIONS (Cont'd)

RELATIVE ACCURACY TEST CIRCUIT

MsB
a1
A2
A3 12.BIT
A4 D-TO-A
. CONVERTER
(+0.01%
a6 ERROR MAX)
A7
A8 A10  A12
A9 A11

8-BIT COUNTER

0TO +10 V OUTPUT

50 k
AAA
WV

S
L_OERROR

MV=1%)

5
6
7|
8|
1A0802 4
9
10
11
12
LSB
15J16 321
1k C

vVece-

Fig. 3

TRANSIENT RESPONSE AND SETTLING TIME

vce+
014F 2.4v / \
v ]
+2.0 Vde N 1.4v
- 13 0.4V et  m—
5 e 10k tr=t<10ns
v P — 15 10k =K0.1 uF 20V
- 7 1 USE R TO GND FOR
2 g TURN OFF
8 1#A0802 2_] <4 SETTLING TIME MEASUREMENT
o]  sERIES 1%‘ K= FOR SETTLING TIME FOR FIGURE 4
- 10 s (ALL BITS SWITCHED
p LOW TO HIGH) ° ' "
il 16 ——OVour ts = 85 ns TYPICAL
+—12 TO +1/2 LBS
4 | 1150F | °
5.1 T T TRANSIENT RL=500Q
3
% 01 P 1 Co < 25pF RESPONSE PIN 4 TO GND
l N mv-100 |-
= o = —> Lftpm tPLH
vee- P
Fig. 4
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ 4A0802 SERIES

TYPICAL APPLICATIONS (Cont'd)

POSITIVE Vgep NEGATIVE Vgee
vce+ vce+
R14 = R15
R14 =R15
13 13
A1-—§ LK (+) VREF=d L= A1_5. M_mj v
R14 6 R14 1 (-) VREF
A2— = A2— =
1
A3-—Zw —5———'\/\/V—1 AG—Z .l‘r’_w\,_o
aa—8  unoso2 1 M5 = aa—3]  unosoz 1___RiS
SERIES 2 9 SERIES 2
A5— AS—
AS—:% 4 = RL AG——1£ a = RL
A7—1j o oL a7—1 oL
As— = as—2 16 =
3 TC 3 <C
vee- vee-
Fig. 5 Fig. 6
USE WITH CURRENT-TO-VOLTAGE CONVERTING OP AMP
vce+ VREF = 2.0 Vdc
R14 = R15 = 1.0 kQ
RO = 5.0 kQ
MSB 13
PO 14 ! I OVREF
6 R14
A2—24 THEORETICAL Vo
az—7 15
8 1 R15 L _ VREF A1 L A2 A3 L A4 A5 L A6 A7 A8
Ad—L  uA0B02 = Vo= Ria ‘“0’[2 2t 8 v 76 " 32 tea Y128t 286
AB SERIES
10) ADJUST VREF R14 OR RQ SO THAT Vo WITH ALL DIGITAL
A& > INPUTS AT HIGH LEVEL IS EQUAL TO 9.961 VOLTS.
A7—
Ag—2 V_ﬂ‘s,(,[1+1+1+L+L+1_+_1_+_L
LSB ovo 0~ 7% 2 3 8 16 © 32 64 ~ 128 256
16 |3 —10v 255
— = See —9961V
15
oF O
vee-

Fig. 7

]

5-14




wA4151 o L A7151

VOLTAGE-TO-FREQUENCY CONVERTERS
FAIRCHILD LINEAR INTEGRATED CIRCUITS

DESCRIPTION — The nA4151 is a monolithic building block used to convert dc voltage to

digital pulses. The frequency of the output pulses is proportional to the dc input voltage. CONNECTION DIAGRAMS

14-PINDIP
The nA4151 consists of a voltage comparator, a monostable multivibrator and a precision (TOP VIEW)
switched current source (see block diagram). PACKAGE OUTLINES 6A 9A
The wA7151 is the same device as the uA4151 with a high performance operational amplifier PACKAGE CODES D P

on the same chip. The single supply op amp conditions the input signal and provides a
significant improvement in system performance.

fout[]1 141 ] +Vee
I R
LoGic out[ |3 12 ] -comP IN
GND[ 4 11 ] +COMP IN
o SINGLE SUPPLY (+8 Vpg TO +30 Vpg) oNE sHor woFyve, ans
o LINEARITY TO +0.05% ov g o
o PROGRAMMABLE SCALE FACTOR our? “orauem
e PULSE OUTPUT COMPATIBLE WITH ANY LOGIC FORM Yos A0LLJ7 ZHror e

o TEMPERATURE STABILITY TYPICALLY +100 ppm/°C
o HIGH NOISE REJECTION
e EASILY TRANSMITTABLE OUTPUT

o SIMPLE FULL-SCALE TRIM ORDER INFORMATION
e SINGLE-ENDED INPUT, REFERENCED TO GROUND TYPE PART NO.
o ALSO PROVIDES FREQUENCY-TO-VOLTAGE CONVERSION
o HIGH PERFORMANCE OP AMP INCLUDED IN 1A7151 nAT7151 HATIS1PC
8-PIN MINI DIP
(TOP VIEW)
PACKAGE OUTLINES 9T
ABSOLUTE MAXIMUM RATINGS PACKAGE CODES T
Supply Voltage 32V
Internal Power Dissipation 670 mW
Input Voltage (Comparator) —-0.2Vto +V¢c lour 1 8{Jvec
Input Voltage (Op Amp) -0.2Vto +V¢c eaoae]2 7[Avin
Logic Out Shorted-to-Ground continuous Losic 1 [ ] THRESHOLD
Op Amp Out Shorted-to-Ground continuous ano[Je s[JQue swor
Op Amp Input Common Mode Voltage Range +13 Vto —Vsg
Op Amp Output Voltage Range, R = 10 kQ) +2Vto +13V
Operating Temperature Range 0°C to +70°C
g?o?ge Temtperature Range —65°C to +150°C ORDER INFORMATION
in Temperatures
Molded DIP (Soldering, 10 s) 260°C TA‘:':E : P“f‘ HO.
Hermetic DIP (Soldering, 60 s) 300°C ~ HAISITC
8-PIN METAL CAN
(TOP VIEW)

PACKAGE OUTLINE 5S
PACKAGE CODE H

ORDER INFORMATION
TYPE PART NO.
nA4151 nA4151HC
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FAIRCHILD e 1A4151 @ 1 A7151

ELECTRICAL CHARACTERISTICS: Vcc = +15V, Ty = 25°C unless otherwise specified.

The following specs apply to the Converter Section only.

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
80V<Vgcs15V 3.0 45 7.0
Supply Current 15VsVgecs22V 3.0 55 85 mA
2Vs<sVges30V 3.0 6.5 10.5
Conversion Accuracy
Scale Factor Figure 2, V4 = 10 V, Rg = 14 kQ 0.90 1.0 1.10 kHz/V
Drift with Temperature Figure 2, V4 = 10V +100 ppm/°C
Drift with Voo Figure 2,80V <Vgc < 18V,Vy =10V 0.2 1.0 %IV
Input Comparator
Offset Voltage 5.0 10 mV
Offset Current +50 +100 nA
Input Bias Current -100 -300 nA
Common Mode Range (Note 1) 0 0to Vce—3.0 v
Vec—2
One-Shot
Threshold Voltage, Pin 5 0.63 0.667 0.70 xVee
Input Bias Current, Pin 5 -100 -500 nA
Reset Vgt Pin 5,1 =22 mA 0.15 0.50 \"
Current Source
Output Current (Vg—14 kQ2) Pin 1, Figure 1,V = 0 138.7 MA
Change with Voitage Pin1,V=0VtoV=10V 1.0 25 nA
Off Leakage Pin1,V=0V 1.0 50 nA
Reference Voltage Pin 2, Figure 1 1.70 1.9 2.08 v
Logic Output
Vsat Pin3,1 =3.0mA 0.15 0.50 v
Vsat Pin3,1=2.0mA 0.10 0.35 \"
Off Leakage 0.1 1.0 pA
NOTE 1: Input common mode range includes ground.
pA7151 Op-Amp
ELECTRICAL CHARACTERISTICS: Vg = +15 V and ground T4 = 25°C unless otherwise specified.
CHARACTERISTICS MIN TYP MAX UNITS
Input Offset Voltage 2.0 5.0 mV
Input Offset Current 10 50 nA
Input Bias Current -50 -250 nA
Input Impedance 1.0 MQ
Common Mode Rejection Ratio 70 20 dB
Large Signal Voitage Gain, R = 10 k 50 200 VimV
Slew Rate 0.6 Vips
Power Supply Rejection Ratio 15. 100 uwVIV
Output Short Circuit Current 10 40 mA
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CIRCUIT DESCRIPTION

The nA7151 consists of five circuit blocks as shown in Figure 1. The blocks may be connected in a
variety of ways to construct voltage-to-frequency converters (VFC), frequency-to-voltage canverters
(FVC), or other circuit functions. The circuit blocks are:

1. A differential input comparator featuring very high gain, low offsets, and a common mode range
which includes ground.

2. A one-shot multivibrator with the time constant set by an external RC (T = 1.1RC) connected to
the RC terminal, triggered by the output of the comparator being high.

3. A precision switched current source that is turned on to the value of Iggr when the one-shot is
on and goes to zero when the one-shot is off. The current Iggr is set by an external Rg, con-
nected from the scale factor terminal-to-ground and is equal to the reference voltage divided by
Rs and is optimized when set to 138 pA.

4. An open collector output that provides a buffered output from the one-shot.

5. An operational amplifier whose common mode range includes ground and has offset null capa-
bility. The op amp has high gain, low offset voltage, low input currents, good PSRR and CMRR,
and low drift.

PRINCIPLE OF OPERATION
Voltage to Frequency Conversion (VFC)

As a voltage to frequency converter the wA7151/4151 can be connected in several configurations

depending on the input voltage, required accuracy, and response time. In all the applications we will
see that the input voltage is converted to a current and the circuit will turn the switched current
source on at the rate necessary so that the average current from the current source is equal to the
input current. As the input voltage (and current) increases, the current source must turn on more
often, and the output frequency increases.

SELECTING COMPONENTS FOR THE VFC

Voltage-to-frequency converters can be used for full scale voltages of 100 mV or greater and full
scale frequencies of 1 Hz to 100 kHz. Input voltages in excess of V¢c+ can be accommodated with
appropriate resistor dividers to attenuate the voltages. The following components selection
guidelines should be used.

1. Rg should be approximately 14 k() to optimize the system performance versus temperature. Rg
is normally a 12 kQ fixed resistor and a 5 kQ pot to be used to adjust the full scale output
frequency. Small variations in Rg have minimal effect on system temperature performance.

IREF = VREF/RS =1.95 V/Rs

2. Rg Cy séts the one-shot pulse width, Ty = 1.1 Ry Cy. This pulse width must be shorter than the
minimum period of the maximum frequency ie, set it equal to .75 (1/fp). Therefore, Ry Cy = .68
(1/fo). Values of Rg should be between 6.8 k() and 680 k(2 and Cy should be from .001 wF to 1 uF.

3. Rg should be as low as possible for the highest accuracy, (this reduces the effect of current
source Rgyt) but must be large enough to insure that the current source output is greater than
Vin max/Rg. Therefore, choose Rg such that Rg ~ 1.33 V,y max/lo.

4. Cg for Figure 2 must be chosen to trade-off between accuracy and response time. Larger val-
ues of Cg give greater system accuracy but response time is limited by the Rg Dg time con-
stant. A good choice for Dg is 10™2/fq.

5. C4 for Figures 3 and 4 can be selected depending on the output frequency. The smaller C, is
the faster the system response wil be. C4 must be large enough to limit the amplifier swing. The
op amp will swing a voltage set by 1,To/C4, so if the comparator is biased at 2/3 Vgc+ this
constrains Cy > 3 13T/2 Vge+. A nominal value of Gy = 5 x 10‘5/fo meets this requirement.

COMPARISON OF VOLTAGE TO FREQUENCY CIRCUITS

Table | shows a comparison of the three basic circuits set-up for a 0 to 10 V input range and a full
scale output of 10 kHz.

FREQUENCY TO VOLTAGE CONVERSION

The 1A7151/4151 can be connected as frequency-to-voltage converter (FVC). This circuit basically
works by putting out a current pulse per cycle of input frequency and intergrating the current pulses
across an output resistor to give an output voltage which is proportional to the average value of |y
(loTofin)-
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TABLE | — APPLICATIONS

Figure 2 Figure 3 Figure 4
Linearity 1.0% 0.2% 0.05%
Frequency Offset +10 Hz [} 0
Response Time 135 us 200 us 10 us
Input Voltage + + -
Single Supply yes yes yes
Split Supply - - yes
cg +Veo
01 uF 0.1 uF
inaling l_" '
+Vee = = = TOPING
100 kO 7 2
Vi O—AA- uA —‘M—M——j_
—_———— VOLTAGE 4151 12k0 5k0
l OUTPUT AMPLIFIER | INPUT WA 61 vrc |3 0o pme o?usucv
Rg
l | = 100 kQ 5 4 ouTPuT
ONE R fo
SHOT | l N l co 5.1 kQ
| ] 68k Io.v WF
INPUT =
COMPARATOR - = =
OFFSET ADJUST TO +Vge TO +V|. T _,l |_
DESIGN EQUATIONS A \Hz
fo = KV; Where K = 0.486 E—B%'co -
T = 1.1 RCy
Fig. 1 Fig. 2

PRECISION VOLTAGE TO FREQUENCY CONVERTER FOR POSITIVE INPUTS

0<VIi<10V O

-0 V+

5 kQ

fo = Vin X 1 kHXV
LINEARITY 0.20%
RESPONSE TIME 200 s
OFFSET ZERO
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PRECISION VOLTAGE TO FREQUENCY CONVERTER FOR NEGATIVE INPUTS

10 Vi OV

100 k(2

fo = Vin - 1 kHz/V

LINEARITY - 0.05%
RESPONSE TIME — 10 us

10 kQ
%5 kQ

| __|__ __ _ | OFFSET - ZERO
1110 k2 L 5
v LAY
L Co Ro
- 01uF Sesk
o v+

Fig. 4

SINGLE SUPPLY FREQUENCY-TO-VOLTAGE CONVERTER

VOLTAGE
sV ouTPUT
Oto +10V
8 1 31
10 k2 ; 002 _L Rg
10 kQ 7 2 Rsg F 100 k2
KA 14 k0
T 022 uF 5kQ 4151 = = =
| 0224 FvC PULSE
FREQUENCY 3
o— [—————o0 outPuT
INPUT (optional)
LI .
50V p-p
SQUARE
WAVE

DESIGN EQUATIONS
Vo = I, K Where K=0.486

Rs
ReReCo V

T = 1.1ReCo

Fig. 5

PRECISION FREQUENCY TO VOLTAGE CONVERTER

Rg = 100 k2
C10.005 uF
I
LAY
T — /1

0.022 uF

*—O Vour
Vout = fin ® 1 Vi1 kHz

—

8] |
fin 0—{¢ +
| |come ONESHOT
10 kO -
—_ e e ] 4 4
Co
10 kQ o—\A——| |4 100 k(2
Ro  0.01 uF|
L 6.8 ki) o e
= v =
Fig. 6
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LOW COST, REMOTE SENSED 8-BIT A/D CONVERTER

Rg — 17
20k = 5kQ Lotsv
Rs
= ° R SA
= 12k S 128k oo
% o
‘ Teo o |—o
uAT151 I wa2240 o, | o
:uRﬁn Veee % —o
Oto2V WA AA— RC %o
3 Co sy, S l o
b3 001 uF 1 uF % [—o
J RESET  TRIGGER
= V+ = < =
3 r——=
AA
fo = 10 kHz/V ) ' Vv
T +5V =
Il -
- 1
p.
e 3 I
ah i |
v 1 ENABLE
) out
= [
L mATo8|
Fig. 7
MOTOR SPEED CONTROLLER
Rs
+15V S5k 12 kO
Pl

T e

SPEED
HSV CONTROL

VOLTAGE
iw kQ Cs

FSK DEMODULATOR

8 k(2 2k Rg

+15V

1070 Hz

or
1270 Hz 5 ki 12 k(2 110 kQ

i 10 ki) =
Co ————

T 002 uF '

10 k()

+15V

10 k(2
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MULTI-CHANNEL, 12-BIT ACCURATE,

uwP COMPATIBLE, D/A CONVERTERS
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA9706 and pA9706A are digital-to-analog-con-
verters which allow a microprocessor system to interface and control analog systems.
The nA9706 is programmed by 9-bit words, accepted in a serial format, while the
nA9706A accepts 9-bit words in parallel 3-bit groups. Both the uA9706 and uA9706A
provide conversions on all channels simultaneously and continuously as long as the
oscillator signal is present. Digital-to-analog conversion is accomplished using a
pulse-width ratio technique for directly controlling the duty cycle of the output pulse
streams. Each channel, when appropriately filtered, supplies 6-bit resolution, or 64
discrete analog levels. By properly summing two outputs, the resolution may be-con-
trolled up to 12 bits, or 4096 discrete levels. The uA9706 provides 8-channel operation,
whereas the uA9706A provides 7-channel operation. Each channel output maintains
12-bit, or +.01% full-scale, accuracy.

MICROPROCESSOR COMPATIBLE

CMOS TECHNOLOGY

LOW COST

8 CHANNELS (.A9706), 7 CHANNELS (1A9706A)
LINEARITY 1£0.01%

EXPANDABLE TO 12-BIT RESOLUTION
INTERNAL MEMORY

SINGLE SUPPLY (+5 V)

EXCELLENT STABILITY — NO ADJUSTMENTS
SUITED FOR BUS ORIENTED APPLICATIONS
wA9706 — SERIAL INPUT FORMAT

wA9706A — PARALLEL INPUT FORMAT

APPLICATIONS

¢ Remote Control TV — Tuning, Volume, Color
Contrast, Intensity, Hue
* Remote Control Audio Systems — Stereo
Quadraphonic
® Microprocessor Control Systems — Games, Toys
Appliances
Automotive
Industrial Processes
Instrumentation

VARACTOR TUNED 12-BIT RECEIVER SYSTEM

Voo 5V

.
=

L
T
W/R o * >
X
T LAT14 L—o
DATA ~ TO
10 PORT | |— R —
° cLock oz y VARACTOR
DATA o o 1
uP INPUT 1A 9706 =
T0

o, ———mm—m——0 OTHER
CONTROLS

05 f————0
O f—O
oscC.

CLOCK p—— [} AUDIO LEVEL
INPUT © controL

<
P

aH:

CONNECTION DIAGRAM
wA9706
14-PIN DIP PACKAGE
(TOP VIEW)
PACKAGE OUTLINES 7A 9A
PACKAGE CODES D P

14 7] osc INPUT
o7 [] [ JwiR

O[] | 1 pATA cLOCK

ORDER INFORMATION
TYPE PART NO.
wA9706 nA9706PC
wA9706 nA9706DC

CONNECTION DIAGRAM
wA9706A
16-PIN PACKAGE
(TOP VIEW)
PACKAGE OUTLINES 78 9B
PACKAGE CODES D P

(V) Vss[ |1
ozl L JwiR
Os [_] [ ]pATA CLOCK
Os|_| [ ]VoD (+v)
0a[] [ ]oBg
ID CLOCK [ | | |oB4
O3] | |oB,

O2[ |8 9f 01

16| ] osc INPUT

ORDER INFORMATION

TYPE PART NO.
nA9706A nA9706APC
nA9706A nA9706ADC
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FUNCTIONAL DIAGRAMS

DBz

DB,

DBo

ID CLOCK

uA9706
osc
— 2 > 6-BIT COUNTER
INPUT ~ ] MsB sB
\/s
PRIORITY ENCODER
&
< x
=
<y
o
6 g5 6 DISABLE
< -
5o
o« -
w ©o
7
I
w
3
I~
H DATA  ADDRESS «
5 IN [
= 4 o
@ g e 5
D W -
o o [=] o
] < __ID___
< = DATA [4]
w
3 o als W/R 6x8RAM O o 2
zZ® o D
~ Zz w <
DATA g g9 b3
cLOCK S o w
o g
DATA ENABLE| w
LATCH
O
DATA W/R
INPUT
wA9706A
osc
weor — 2 bmsa 6-BIT COUNTER
l PRIORITY ENCODER
e &
E <
o
BiE £ 8
< J
oa
- -
> < DISABLE
3 6 g é 6
-
E & o2
it ©
-
- ‘_’_—j
DATA  ADDRESS »
' IN 4
v a £
o & =]
« o g @
E P X DATA °
[ g w R
L W - 3 o als W/R 6x8RAM “C 08 g
® Z © o
zs S
< w
o« s - w
5E 0]
s :
LATCH z9
@<
ENABLE
LATCH
DATA
cLOCK W/R

OUTPUTS

il

OUTPUTS
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ABSOLUTE MAXIMUM RATINGS

Vpp Relative to Vgg -03Vto55V
Digital Input Range -0.3VtoVpp +0.3V
Output Sink or Source Current 25 mA
Operating Temperature 0°C to 85°C
Storage Temperature —-65°C to +150°C
Pin Temperature (Soldering, 10 s) 260°C

ELECTRICAL CHARACTERISTICS: Vpp = +5 V, Vss =0 V, TA =0°C to +70°C, fosc = 100 kHz

SYMBOL CHARACTERISTICS MIN TYP MAX UNITS
Ro Output Resistance (Channels 4 & 5) 30 50 Q0
Ro Output Resistance (Channels 0, 1, 2, 3, 6, 7) 300 1000 [$}
fosc Oscillator Frequency 50 2000 kHz
tH Data Clock HIGH Time 4 us
W Data Clock LOW Time 4 us
tw/R W/R Pulse Width 4 128/fosc us
Error Linearity 0.01 %
ViH Voltage Input HIGH 2.7 Vv
ViL Voltage Input LOW 0.8 Vv
[[)5) Power Supply Current 40 200 nA
(Y] Input Current 50 mA
CiN Input Capacitance 8 pF
tr Input Rise Time 1.0 us
te Input Fall Time 1.0 us
ts Input Set-up Time 1.0 us

FUNCTIONAL DESCRIPTION -

The functional blocks of the uA9706 and uA9706A are defined by the pulse-width ratio conversion
scheme that they employ. In addition, other requirements-which include microprocessor compat-
ibility, multi-channel operation, and simultaneous conversion of all channels add to the basic
structure. The uA9706 consists of seven functional blocks: a 6-bit binary counter, a pulse
distributor called a priority encoder, 6 x 8 RAM, 1-of-8 channel address decoder, 6-to-1 channel-
data multiplexer, 9-bit input shift register, and a set of eight output buffers.

The pulse-width-ratio conversion scheme divides the conversion cycle into binary-weighted
time intervals and associates each time interval with a bit position in the 6-bit control word. The
control word residing in RAM is then addressed, bit by bit, each bit addressed for the associated
time interval. The value of each bit, “1” or “0”, controls the output, HIGH or LOW, during this time
interval (see Figure 1). In this manner, an output pulse stream is generated with a duty cycle de-
fined by the control word. When the pulse stream is filtered, a dc value is extracted that is propor-
tional to the duty cycle of the pulse stream and, hence, proportional to the control word.

The 6-bit counter generates the fundamental time intervals for the system and may be driven
by any open-collector TTL or CMOS logic that produces a square-wave signal with a frequency
in the range of 50 kHz to 2 MHz. The time intervals (binary-weighted pulse widths) generated by the
counter are decoded by the priority encoder which serves two functions. First, it ensures thateach
of the six time intervals (control pulses) is used once during the conversion cycle. Second, it dis-
tributes the control pulses to both the channel-data multiplexer and to the column-address inputs
of the 6 x 8 RAM.
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MsB
1 ] 1 0 (DECIMAL 21) = RAM CONTENT

ONE OUTPUT CYCLE
-

N

)

L T
oo N
I 2 l 4 I 8 OSC CYCLES 16 08C CYCLES 22 0SC CYCLES 64 OSC CYCLES uTPUT
[ —

128 CYCLES

TIME

Fig. 1 Output Cycle Example

The channel-data multiplexer is enabled during the write mode so that the 6-bit control word
may be written. The 6 x 8 RAM provides the storage capability required for the converterto operate
independently of the microprocessor, once the control information has been transferred. Since
the control information is stored in RAM, simultaneous conversions continue on all eight channels,
unaided by the microprocessor unless changes are required. This is accomplished by addressing
a single bit in each of the control words and reading the results out in parallel during each time
interval in the conversion cycle. The total cycle time, which is the sum of the six binary-weighted
time intervals plus a unit interval (64 clock periods), requires 128 oscillator periods, since the basic
oscillator frequency is divided by a factor of two before driving the counter. Conversions may be
completed in as little as 64 us when operating at a 2 MHz clock rate. The control words read from
the RAM are directed to the output buffers, six of which have 1 k() and two have 50 () output im-
pedances. In general, these buffers should drive load impedances larger than the output im-
pedance to reduce the errors caused by the finite output impedance.

Each output is capable of providing 64 discrete output levels representing 6-bit resolution. Since
each output pulse stream is accurate to 12 bits, it is possible to sum two outputs and expand the
resolution to 12 bits, providing 4096 discrete output levels. This may be easily accomplished by
weighting one of the outputs by a factor of 1/64 before summing.

Loading data is a simple procedure that does not affect the conversion cycle. For the uA9706, the
6-bit control word (channel data) and the 3-bit channel address are serially transferred to the 9-bit
shift register on the HIGH-to-LOW transitions of the data clock (Figure 2). The data clock has a
maximum frequency of 125 kHz with a minimum HIGH and LOW time of 4 us. Once the nine bits
of data have been transferred into the shift register, the data clock must remain static until the write
operation is completed to prevent the data from being shifted out of the register. The write mode
may be selected after a minimum setup time of 1 us and is enabled by a HIGH-going W/R control
pulse. This sets an internal latch that enables the channel-address decoder, which decodes the
3-bit binary channel address, therefore effecting the transfer of the 6-bit control word from the
input register to RAM via the channel-data multiplexer at the beginning of the next conversion
cycle. The W/R pulse has two restrictions: first, it must be equal to or greater than 4 us in duration;
second, it must be less than 128/fosc. This latter restriction is necessary to eliminate the possibility
of multiple loads occurring from a single W/R pulse that could lead to incorrect control-word trans-
fers under certain conditions.

The uA9706A is basically the same as the uA9706 except for two differences: input structure
and pin limitation. The uA9706A has three 3-bit shift registers, used for temporary storage of the
3-bit channel address and 6-bit control word. This structure is bus oriented and provides for
parallel 3-bit transfers between the microprocessor and the converter (Figure 3). Also, before any
transfers can take place, a 3-bit ID code must be accepted. The ID code is provided in parallel over
the ID clock and DBo, DB1 and DBz inputs. After the nine bits of data are transferred to the shift
registers, the operation of the uA9706A is identical to the uA9706. The uA9706A provides 7-channel
operation as opposed to the 8-channel operation of the uA9706.

OUTPUT
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FIRST BIT LAST BIT
N CHANNEL-DATA CHANNEL ADDRESS N
! A |
T DATA LSB DATA | DATA | DATA I DATA I DATA MSB I ADDRESS | ADDRESS 1 ADDRESS IDATA INPUT
DATA
cLock
| | |
\ tH | L\ |
| | i
| I wiR
TIME—> | WA
I \
Fig. 2 ©A9706 Input Timing and Format
FIRST BIT
N
ID CODE) LasT BIT
1D CLOCK
ADDRESS ADDRESS
o8 ADDRESS s DBo
DATA DATA ol DB:
DATA
Ven DATA DATA DB:
DATA CLOCK
I 1
[ I .
| |
WiR

TIME ————>

Fig. 3 1A9706A Input Timing and Format
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T+5V

lo PORT

uP

CLOCK
2 MHz

TYPICAL 1A9706 SYSTEM

T+VDD=5V

50 k

0o }——
wR 0
DATA
cLOCK 00
DATA INPUT|
O3
uA9706
04
osc
wpur %5
Og}——o
o7b——

ll}—-

II'—— $<

TYPICAL OF EIGHT CHANNELS
50 k

_AA Vo TO HIGH

vvv I vV I O |MPEDANCE LOAD
0.002 0.002

I uF uF

F8 Object Code

F8 Object Code

nA9706 F8 OBJECT CODE SUBROUTINE

enter with Ry = data to be output to 9706
Ry = address to be output to 9706

entry = H'1

M100-130

M0100=20
M0108=B0
M0110=24
MO0118=50
MO0120=43
MO0128=94
M0130=1C

00’

Exit = return, destroyed Rg, Ry, Ry, R3, Acc

Port 0 bit 0 = Data Input
Port 0 bit 1 = Data Clock
Port 0 bit 2 = W/R

Port 0 bit 3 = Scope Trigger

nA9706A F8 OBJECT CODE SUBROUTINE

enter with Ry = data to be output to 9706A
R4 = address to be output to 9706A

entry = H'1

M100-16D

MO0100=20
M0108=41

MO0110=52
MO118=F1
M0120=13
M0128=13
M0130=54
M0138=10
MO0140=F0
M0148=B0
M0150=79
MO0158=43
MO0160=20
M0168=5F

oo’

Exit = return, destroyed Ry, Ry, Ry, R3, Ry, Acc

Port 0 bit 0 = ID clock

Port 0 bit 1 = DBy

Port 0 bit 2 = DBy

Port 0 bit 3 = DB,

Port 0 bit 4 = data clock
Port 0 bit 5 = W/R

Port 0 bit 6 = scope trigger
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uwA9708

6-CHANNEL, 8-BIT, MICROPROCESSOR COMPATIBLE

ANALOG-TO-DIGITAL CONVERTER SUBSYSTEM*
FAIRCHILD LINEAR INTEGRATED CIRCUITS

1-OF-8
ADDRESS ADDRESS DECODER

(FROM MPU) A2 GENERATOR

Ao
DIGITAL A 6"— 0 REFERENCE
Qj: CURRENT

GENERAL DESCRIPTION — The uA9708 is a single slope 8-bit, 6-channel ADC sub- CONNECTION DIAGRAM
system that provides all of the necessary analog functions for a microprocessor-based 16-PIN DUAL IN-LINE
data control system. The device uses a microprocessor system like the F3870 or F6800
to provide the necessary addressing, timing and counting functions and includes a 1 of (TOP VIEW)
8 decoder, 8-channel analog multiplexer, sample and hold, ramp integrator, precision PACKAGE OUTLINES 7B 9B
ramp reference, and a comparator on a single monolithic chip. PACKAGE CODES D P
aldr ~e] A
A ]2 5] n
RAMP
® MPU COMPATIBLE START Lo 3 1a [ vee
® EXCELLENT LINEARITY OVER FULL TEMP RANGE - +0.2% MAX cul]a 1]
® TYPICAL 300 .s CONVERSION TIME PER CHANNEL GND ['5 127
® WIDE DYNAMIC RANGE INCLUDES GROUND Recr El 6 W
® AUTO-ZERO AND FULL-SCALE CORRECTION CAPABILITY RAMP
® RATIOMETRIC CONVERSION — NO PRECISION REFERENCE REQUIRED stor L 7 0[] s
® SINGLE-SUPPLY OPERATION vrer [ 8 o ] s
® TTL COMPATIBLE
e DOES NOT REQUIRE ACCESS TO DATA BUS OR ADDRESS BUS ORDER INFORMATION
TYPE PART NO.
nA9708 nA9708DM
»A9708 1A9708DC
uA9708 uwA9708PC
BLOCK DIAGRAM
RAMP START
(FROM MPU)
I 1
| |
l J_—Df {II __D_l@ RAMP STOP
= Vee SAMPLE - (TO MPU)
" @! AND RAMP l
+ > AMPLIFIER l'“” COMPARATOR |
e NG :
I 7
13 (3] i N |
ANALOG 17 |
INPUTS 1, D) N
t | |
15 @) N CONSTANT 1 |
I r —F current = vee |
ls ®1L | SOURCE |
I VREF |
| |
| |
| |
| |
|
|
|
|
|

® _© @ @:: Cr (RAMP CAPACITOR)

RREF
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vcc)

Comparator Output (Ramp Stop)

Analog Input Range

Digital Input Range

Output Sink Current

Operating Temperature Range
nA9708PC, nA9708DC
nA9708DM

Storage Temperature Range

Continuous Total Dissipation

18V
-0.3Vto+18V
-0.3Vto30V
-0.3Vto30V
10 mA

0°Cto 70°C
-565°C to 125°C
-65°C to +150°C

Ceramic DIP Package 900 mW
Plastic DIP Package 1000 mW
Pin Temperature, Ceramic DIP (Soldering, 60 s) 300°C
Plastic DIP (Soldering, 10 s) 260°C
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTICS MIN TYP MAX UNITS
Supply Voltage (Vcc) 4.75 5.0 15 \"
Reference Voltage (VRer)* 2.8 5.25 \"
Ramp Capacitor (CH) 300 pF
Reference Current (Ir) 12 50 nA
Analog Input Range 0 VREF \
Ramp Stop Output 1.6 mA
Current
*2V < VRer <(Vcc -2 V)
CHANNEL SELECTION
INPUT ADDRESS LINE SELECTED
A2 Aq Ao ANALOG INPUT
0 0 0 Ground
0 0 1 3]
0 1 0 I2
0 1 1 13
1 0 0 l4
1 0 1 Is
1 1 0 ls
1 1 1 VREF
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ELECTRICAL CHARACTERISTICS: Over recommended operating conditions, -55°C < Ta < +125°C, for uA9708DM and
0°C <TA< +70°C for uA9708DC or pA9708PC; unless otherwise specified.

CHARACTERISTICS SYMBOL CONDITIONS TS | UNITS
Conversion Accuracy Ea Over entire temperature range +0.2 +0.3 %
(Note 1)
Linearity ER Applies to any one channel +0.08 +0.2 %
(Note 2)
Multiplexer Input Offset Voltage Vosm | Channel ON 2.0 4.0 .mV
Conversion Time Per Channel tc Analog Input = Ov to VRer 296 350 us
CH = 300 pF, IReF = 50 pA
Acquisition Time tA CH = 1000 pF 20 40 us
Acquistion Current Ia 150 uA
Ramp Start Delay Time to 100 ns
Multiplexer Address Time tm 1.0 us
Digital Input HIGH Voltage VIH Ao, A1, A2, ramp start 2.0
Digital Input‘LOW Voltage ViL Ao, A1, A2, ramp start 0.8
Analog Input Current Is Channel ON or OFF -3.0 -1.0 pA
Input LOW Current L Ao, A1, A2, ramp start = 0.4 V -15 -5 HA
Input HIGH Current i Ao, A1, A2, ramp start =55V 1.0 nA
Input Offset Current los 1.0 3.0 uA
Comparator Logic “1” Output Leakage Current loH VoH =15V 10 rA
Comparator Logic “0” Output Voltage VoL loL = 1.6 mA 0.4 \"
Power Supply Rejection Ratio PSRR [ (Note 3) 40 dB
Crosstalk Between Any Two Channels (Note 4) 60 dB
Power Supply Current Icc Vcc=5Vto15V,lpg=0 7.5 15 mA
Input Capacitance CIN 3.0 pF
Comparator Output Capacitance Cout 5.0 pF
NOTES:

1. Conversion accuracy is defined as the deviations from a straight line drawn between the points defined by channel address 000 (0 scale) and channel
address 111 (full scale) for all channels.

2. Linearity is defined as the deviation from a straight line drawn between the 0 and full scale points for each channel.

3. Power supply rejection ratio is defined as the conversion error contributed by power supply volitage variations while resolving mid scale on any channel.

4. Crosstalk between channels = 20 log '—A—A\L\%i

FUNCTIONAL DESCRIPTION

This Analog to Digital Converter is a single-slope 8-bit, 6-channel A/D converter that provides all of
the necessary analog functions for a microprocessor-based data/control system. The device uses
the processor system to provide the necessary addressing, timing and counting functions and
includes a 1 of 8 decoder, 8-channel analog multiplexer, sample and hold, precision current
reference, ramp integrator and comparator on a single monolithic chip.

For applications that require auto-zero or auto-calibration, (See Figures 2-5) line select address 0,
0,0 and 1, 1, 1 may be used in conjunction with the arithmetic capability of the microprocessor to
provide ground and scaling factors. Address 0, 0, 0 internally connects the input of the ramp
generator to ground and may be used for zero offset correction in subsequent conversions.
Address 1, 1, 1 internally connects the input of the ramp generator, to the voltage reference, VReF,
and may be used for scale factor correction in subsequent conversions. For the following, refer to
the Functional Block Diagram.

Six separate external analog voltage inputs may come into terminals l1-l¢ and the specific analog
input to be converted is selected via address terminals Ag-A2. The analog input voltage level is
transferred to the external ramp capacitor connected to pin 4 when the input to the ramp start
terminal (pin 3) is at a logic 0 (See Figure 1). The time to charge the capacitor is the acquisition time
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which is a function of the output impedance of an amplifier internal to the A/D and the value of the
capacitor. After charging the external capacitor the ramp start terminal is switched to a logic 1
which introduces a high impedance between the analog input voltage and the external capacitor.

The capacitor begins to discharge at a controlled rate. The controlled rate of discharge (ramp) is
established by the external reference voltage, the external reference resistor, the value of the
external capacitor and the internal leakage of the A/D. Connected to the capacitor terminal is a
comparator internal to the A/D with its output going to the ramp stop terminal (pin 7). The
comparator output is a logical one when the capacitor is charged and switches to a logic 0 when the
capacitor is in a discharged state. The ramp time is the time from when ramp start goes high (logic
“1”) to when ramp stop goes low (logic “0”). The microprocessor must be programmed to determine
this conversion time. The ideal (no undesirable internal source impedances, leakage paths, errors
on levels where comparator switches or delay time) conversion time is calculated as follows.

Ramp Time = V; —2
amp Time = V4 IR
Where V1 = Analog Input Voltage being measured

CH = External Ramp Capacitor

_ Vcc - VRer
IR= —————
RREF
Where Vcc = Power Supply Voltage

VRer = Reference Voltage

RRrer = Reference Resistor

In actual use the errors due to a nonideal A/D can be minimized by using a microprocessor to make
the calculations. (See Figures 2 through 5)

&

<
A
(V)

RAMP START

08V

ViN+0.7V

CAPACITOR VOLTAGE

RAMP STOP

0.4V ee———

| . |

‘ " |

Fig. 1 Equivalent Timing Waveform for Test Circuits and Applications
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APPLICATION HINTS AND FORMULAS

1. The capacitor node impedance is approximately 30 uQ} and should have no parallel resistance
for proper operation.

2. tr when Vin = 0 V will be finite (i.e., the comparator will always toggle for Vin =0 V.)
3. The ramp stop output is open collector, and an external pull up resistor is required.
4. All digital inputs and outputs are TTL compatible.
5. For proper operation timing commences on the 0 to 1 transition of ramp start and terminates on
the 1 to 0 transition of ramp stop.

C

6. tA= M X VREF
150 pA-IR
ime) = SH. _Cn

7. tr (ramp time) = R X VIN, tr max = Ir X VREF
8. In= Vcc - VRer

RReF

9.2V<VRer<(Vcc-2V)

10. Address lines Ag, A1, A2 must be stable throughout the sampling interval, ta.

11. Pin 6 (Rggr) should be bypassed to ground via a 0.02 uF capacitor.

AUTO-ZERO AND FULL-SCALE FEATURES

COUNT COUNT
256
Nes
N
128
Nz
VRer VREF INPUT VIN VREF INPUT
2
e NO ZERO OFFSET ® Nrs. # 256
e NO FULL-SCALE ERROR ® Nz#0
N B FULL- A ZE| E R
o COUNT (N) = ViN — 256 e (N) HAS BOTH FULL-SCALE AND ZERO ERRORS
VREF
Fig. 2 Ideal Transfer Function Fig. 3 Transfer Function with Zero and Full-Scale Error

COUNT } COUNT

Vin VREF INPUT Vin VREF INPUT
e N'=N-Nz " = (N- 256
o N’ HAS FULL-SCALE ERROR s N =N X ND)
Fig. 4 Zero-Correction Added Fig. 5 Both Zero and Full-Scale Correction Added
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TEST CIRCUITS

ANALOG INPUTS
A

T ALL COMPONENTS
+10%
+5V
Ao h Vec 2 I3 la 15 te
»A9708
RAMP RAMP 2k
A1 Az STARTCHGND RrerSTOP VRer
_:9-°F‘ 100
T 0
b 3.3k
A== v =

+5V

~

CONTROL I/0 FROM MPU
(TIMING COMPATIBLE WITH FIGURE 1)

INPUT TIMING:
ta > 400 us
3.3 k2

= ] 5Vv=31V
VReF (2 k0 +33 kn)
= g uA
T

.01 X 10-6

R = full scale ramp time = 0.01 X 108 X31=16ms

max 19 X 10-6
NOTE:

For evaluation purposes, the ramp start timing generation can be implemented with a uA555 timer (astable operation) or MPU
evaluation kit, and a time internal meter for ramp time measurement. The TIM meter will measure the time between theOto 1
transition of the ramp start and the 1 to 0 transition of the ramp stop. The ramp stop is open collector, and must have an external

pull up resistor to Vcc.

Fig. 6 Slow Speed Evaluation Circuit for Ratiometric Operation

Ao 1y Vec 12 I3 1o Is e Ao i Vcc k2 I3 la 15 s
nA9708 nA9708
RAMP RAMP RAMP RAMP
A1 A2 START CH GND RRer STOP VREeF] A1 A2 START CH GND RRrer STOP VREF]
300 12 12
pF uA — uhA =
T0| Lro =275V To| =278V
1000} 50 '2(?] 50
pF rA (L uA [loH
= = = o = o =
+475V475V | — +5V +5V +15V
Vi, ViH,
e, B

Fig. 7 Linearity/Acquisition Time/Conversion

Fig. 8 Static Measurements

Time Test Circuit
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TYPICAL APPLICATIONS

F8
T Veo+ SYSTEM
I R.S.
J I2 compP
avi s I A3
Vee+ g A9708 3851
— cc g - s M A2 1/0 PORT
i s I Ay
R1 T
= 1R =
O | =g CAP l
VREF IREF Veo+ cH
GND R3 ]:

0.02
1: ouTPUT

AV = (Applied Force) and can be Linearized (if necessary) in F8 Software.

Ratiometric Strain Gage Sensor/Controller

SENSOR
Veet+ Vee+
F8
veer SYSTEM
R3
SOLUTION —
| 1 R.S.
PHOTO
RESISTOR «—1 1 comp
g . N
~-—
e R 2 : 3851
@9 1 unoros A 1/0 PORT
Vcet+ =
= Tl A
l Ri o Ig =
B L3 CAP
VREF IRer Vcet -l- CcH
GND Rs
Re J_ 0.02
I CONTROL
= = CIRCUITS
RAMP CURRENT = Ip = V. R !
=Ip= 1
APPLICATIONS: cc Ri + Ro s

o BEVERAGE BREWERS/DISPENSERS
o CHEMICAL SOLUTION CONTROL vie (—F ) veer
o AUTOMATIC LIQUID MIXING CONTROL "“\Rx+Rs/ '

RAMP TIME =V, Cn = R R CHR:
AMPTIME =W 70 "\ ®crme /| 1T &7 )| OrFe

Opaque Solution Controller
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SYSTEM HINTS:

Several alternatives exist from a hardware/software standpoint in microprocessor based systems
using the 4 A9708.

1. The ramp time measurement may be implemented in software using a register increment,
followed by a branch back depending on the status of the ramp stop.

2. Alternately, the ramp stop may be tied into the interrupt structure in systems containing a
programmable binary timer. This scheme has the following advantages:

A. The CPU is not committed during the ramp time interval.
B. It requires only 4 bits of an 1/O port for control signals.

3. The auto-zero/auto-full-scale (see Figures 2-5) should use double precision, rounded (as
opposed to truncated) arithmatics. Several points are worth noting:

A. The subtractions are single op code instructions.

B. The full scale correction uses a multiply by 256 and can be accomplished by a shift left 8 bits
(usually one instruction) or placing (N-N2) in the MSB register and setting the LSB registerto
zero, for the double precision divide.

C. The divisor (NF.s. - Nz) MSB'’s register will always be zero.

These schemes have the follqwing advantages:

. No access to the data buss or address buss is required, by the A/D system.

. 4 1/0 bits completely support the A/D system.

. Since auto full scale/auto zero are implemented in software and long term drift (aging) effects
are eliminated. ‘

. Software overhead is minimal (typically 30 bytes).

. Where ratiometric operation is permissible, the 4 external components may be 5% toler-
ance, including the power supply.

mo Om>»
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9650
4-BIT CURRENT SOURCE

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The 9650 is a high speed, 4-Bit Precision Current Source, intended
for use in D/A and A/D converters with up to 12-bit accuracy. It is constructed on a single silicon
chip, using the Fairchild Planar* epitaxial process and consists of a reference transistor and four logic
operated‘precision current sources connected to a single output summing line. Logic inputs are fully
TTL compatible under all temperature and supply conditions. A clamp circuit is provided to prevent
turn on latchup on the reference input.

CONNECTION DIAGRAM

16-PIN DIP

(TOP VIEW)
PACKAGE OUTLINE 6B
PACAKGE CODE D

1
LSB IN E Vee
7
® 200 ns SETTLING TIME (12 ¢ 1/2 LSB) aram [ B OUT
e STANDARD SUPPLY LEVELS B
e VARIABLE BIT CURRENTS BiT2in [] BIT20UT
o REFERENCE COMPENSATION s 1N l4: BIT30UT
e TTL COMPATIBLE 5
v- [ VREF —2
[
GND E LSB OUT
7
VRer -1 [ lout
8
ABSOLUTE MAXIMUM RATINGS rerout [ Iner
Vet +7V
Vee— 18V
MSB Current 2.0 mA
Logic Input Voltage +5.5V ORDER INFORMATION
Power Dissipation (Note 1) 730 mW TYPE PART NO.
Storage Temperature —65°C to +150°C 9650-1C 9650-1DC
Operating Temperature 0°C to 70°C 9650-2C 9650-2DC
Pin Temperature (Soldering, 60 s) +300°C 9650-3C 9650-3DC
VREF Inputs +7VitoV—
Output (V ef voltage = —7.0 V) +18 V to VREF
EQUIVALENT CIRCUIT
71 S 9 g% o
&R| %Rs Ry Rs %Re Ry
>3k 12k Bk 6k 6k 6k
Q Q14 Qg Q21
p 03 QG Q99 p Qs A
N N 1 N 1N 1§
SRy Rg Ry R10 Ry
e 23 55 k
j Q, 10
—O 'out
Q
r——————o 'ReF
9
le Q% Qg Q13 Q14 Q15 Q1o Qp3 Q24 Q25
GROUND
20 VREF (18.9)
OSKI %Ny Qg Q17 Ny Ny Rig
Ris Rig Rz Rig Rig
18k 18k 18K 18k 18k
‘ —O V7~
1] ss 13 | BIT3 14 | BIT2 15 | mss 8 | Rer 5
Oourt Qout Oout Oout Qout
Notes on following page. *Planar is a patented Fairchild process.
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9650-1C * 9650-2C ¢ 9650-3C

ELECTRICAL CHARACTERISTICS: Tp = 25°C, Power Supply Range, 4.5V, =14 V t0 5.5 V, =16 V, unless otherwise specified

CHARACTERISTICS

A CONDITIONS (TYPE) MIN. TYP. MAX. UNITS
(see definitions)
Linearity (9650-1C) +0.01 % of FSI
(9650-2C) +0.05 % of FSI
(9650-3C) +0.2 % of FSI
Full Scale Output Current Error (9650-1C) +0.1 %
(9650-2C) +0.2 %
(9650-3C) +0.4 %
Power Supply Coefficient of Full
Scale Output Current (9650-1C) +0.003 %/V
(9650-2C, 9650-3C) +0.012 %/V
Vgg Range 550 650 mV
hgg of Reference Transister 200 1000
Qutput Impedance All Bits On 5.0 MQ
The following specifications apply for 0°C < Ta < 70°C
Accuracy (9650-1C) +0.025 % of FSI
(9650-2C) +0.1 % of FSI
(9650-3C) +0.3 % of FSI
Full Scale Output Current Error (9650-1C) 0.2 %
(9650-2C) 0.3 %
(9650-3C) 0.6 %
Power Supply Coefficient of Full
Scale Output Current (9650-1C) +0.006 %IV
(9650-2C, 9650-3C) +0.024 %IV
Input LOW Voltage Each Bit On 0.8 \%
Input HIGH Voltage Each Bit Off 2.0 \Y
Input LOW Current ViL =04V -1.6 mA
Input HIGH Current ViH=24V 40 uA
Output Current Bit 1 (MSB) 1.0 2.0 mA
Bit 2 0.5 1.0 mA
Bit 3 0.25 0.5 mA
Bit 4 (LSB) 0.125 0.25 mA
Output Current All Bits Off
(9650-1C) 5.0 250 nA
(9650-2C, 9650-3C) 5.0 500 nA
Output Voltage Feeding Op Amp Summing Junction 0 \%
Resistive Load 4.0 vt \%
Reference Current Using Compensation Transistor 1.0 mA
VREF Current 1.0 +2.2 mA
Reference Limit Current VREF =0V 20 75 mA
Positive Supply Current (9650-1C, 9650-2C) 8.0 mA
(9650-3C) 10 mA
Negative Supply Current (9650-1C, 9650-2C) -1 mA
(9650-3C) —15 mA

NOTES:

1. Rating applies for ambient temperature to 70°C. Derate linearly at 9.1 mW/°C for ambient temperatures above 70°C.

2. VREF Voltage > -7.0 V.
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TYPICAL PERFORMANCE CURVES
SWITCHING TIME OUTPUT CURRENT SETTLING TIME SETTLING TIME
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
MSB CURRENT MSB CURRENT LOAD RESISTANCE
(50% IN TO 10% OUT) (0 TO FSI OUTPUT = 1/2 LSB) (0 TO FSI OUTPUT + 1/2 LSB)
T T T T 175 T T T 1 ! T T
‘SUMMING JUNCTION LOAD SUMMING JUNCTION LOAD 1 mA MSB CURRENT
60 —¥1f 5|°5Vv 1501 \\;: N 5'105(/ ! }—v:s,ns' vi
Talme T o8, e ae
- ” 125 = " ‘6\& 4
: : 2oy || : S
= ¢ 100 — ¢ o
~ 5 E
3 @ 50 0.8IT é /
raw) 02 <
5 [// =710 (2 EqurfELsa)
7 =10pF Ry 1
o } ‘ J o T
1.0 1.2 14 16 18 20 1.0 12 1.4 16 1.8 20 o 2 a 6 8 10
MSB8 CURRENT — mA MSB CURRENT — mA LOAD RESISTANCE — k2
INPUT LOGIC INPUT LOGIC FULL SCALE OUTPUT
THRESHOLD VOLTAGE THRESHOLD VOLTAGE CURRENT DRIFT
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE SUPPLY VOLTAGE AMBIENT TEMPERATURE
2 T T 1315 —T—7 0.006 T T
3 MR TA=25°C 1 mA S8 CURRENT
175 AN 1310 |- 0.004 —x-:i?sv\,
> 150 >‘|>305 L E 0.002 —
4 ] —1 3 | —
g‘ 1.25 \ §| 300 . — ’é af
§ T :
g 1.00 guss =T J T g —0002
% 075 %!.290 L 1 iL g —0004
050 1.285 ~0 006
025 1.280 J— / —0.008
-75 -50 -25 0 25 50 75 100 125 _"—i 5105 j-;ve -75 -50 -2 0 25 50 75 100 125
AMBIENT TEMPERATURE — °C ! SUPPLY VOLTAGE — v AMBIENT TEMPERATURE - °C
TRUTH TABLE 9650 KITS REQUIRED TO BUILD
NOMINAL NOMINAL D/A — A/D CONVERTERS
LOGIC INPUT OUTPUT LOGIC INPUT OUTPUT
CURRENT (mA) CURRENT (mA) TEMPERATURE RANGE TYPE
0000 1.875 1000 0.875 0°C to +70°C 9650-1C | 9650-2C | 9650-3C
0001 1.750 1001 0.750
0010 1.625 1010 0.625 NO. OF UNITS
0011 1.500 1011 0.500
Accuracy to:
0100 1.375 1100 0.375 .
0101 1.250 1101 0.250 8 Bits 0 0 2
0110 . 10 Bits 0 1 2
1 1.125 1110 0.125 12 Bits 1 1 1
0111 1.000 MM 0.000
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TYPICAL APPLICATIONS

VOLTAGE TO FREQUENCY CONVERTER

15k 1 3 cp
M , FREQUENCY
F0333 F0333 | ua73a 7
10 50 kH7 MAX
3
DC &
N
0TO+I0V - =
7729024
vt
390
10k 10k
- 10uF
v
ov” =
8-BIT D/A CONVERTER
DIGITAL INPUTS
LsB MSB 5k
1 4 2
23 4 10 2 3 N
12 12 6
9650-3C 9650-3C A791 3
; u ouT
3
8 6
M3 14 15 113 14 15
S 2 < S < <
> > S0k >
380kZ40k 20k 10k 10k S8k G40k 20k S10k
~15V
QUAD 2 DIVIDER
Tk
AAA AAA A
W VWA VW
15k 2
FULL SCALE ADJ.
v VWA V‘VA
v v
ref 5k 8k
10-BIT D/A CONVERTER
DIGITAL INPU'
Ls8 Ms8
Bio By Bg 87 8 Bg By Bz By B
R R 79779
T2 3 4 T2 3 4 T2 3 4
10— 10 9 10
— . — 7 —1 .
9650-3C e 9650-3C L= . 9650-2C e
{12 s | b 12 s —— 12 st
11 3 14 15 11 13 14 15 11 13 14 15
I <
15V
p2 i1 o e 8 |7 s s 24 2 PR E P )
R12$RITSRIOSRY R8 SR7 SR6 SRS R13 S R4 SR3I SR2 SRI
B0k SA0KS20K D10k 80k 240k > 20k D10k 10k 280kS k220 k S10k
ABFN215 RESISTOR ARRAY R16 R15 ’_OEOUT
1 W
$R20 R19 R18 S R17 Tk Tk R143
6k 5k 5k 135k 14k
13 |14 5 16 17 18 19]QuAaD 3 DIVIDER 21 22
WA ZERO ADJ
3[\ 2k 5 M
FULL SCALE WATTT 6
ADJ < 2 QUAD 2 DIVIDER =
10k
3
10V WAL
Vref = 2k
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TYPICAL APPLICATIONS (Cont’d)

8-BIT A/D CONVERTER

SERIAL DATA
CLOCK QUTPUT
coi
S 1111 1/2 9024 1729024 COMPLETE
PE Pg Py Py P SERIAL DATA
— J a 114 9002 Ja
CeP g3eup OUTPUT
=4 Cet BINARY TCh—4 CP
COUNTER [
c 8 K a
’_MRQDQ‘Ozog"—I |
B
1/4 9002
1/4 9002
CLOCK &
1/4 9002 \v} e 0 A A A Vv
9334 8
8BIT ADDRESSABLE LATCH j
cC 01 2 3 4 5 6 7
; L— s

PARALLEL
DATA

OUTPUT

FULL SCALE ADJ.

[ msB
N 10V

VW~ v,
b44 ref

<13
3° [
BV I I
16 4 2 1 16 4 3 2 1
L]

T

7 9650-3C 10— 7 9650-3C 10—
12
1
_Lm 9 5 2 5
uF 8 15 14 13 11 151413 11
<
ToxfeoxTaow]sox ok f2ok [aok e0rc S0k
> 2 > S S S > S
= 10k 2333 333
—15v
QUAD 2 DIVIDER 4
g 220k
3
AAA——AAA
VWA—AVAA-
15k 2k
FD777 FD777 | —1sv
35k Stk
4
= = ANALOG =
INPUT

NOTE: Digital gnd. indicated by

III- <+

Analog gnd. indicated by
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TYPICAL APPLICATIONS (Cont’d)

10-BIT A/D CONVERTER

CONVERSION
COMPLETE
45V
1/29024 1129024 +5V
START . of— J S ITT
EEEER
cp —cp
—CJ CP 9300
K K K Qg
8 ! Qo O Q3
8 SERIAL
DATA
ouTPUT
CLOCK O O DATI:L
V cLock
1 ]
1/39003 1749002 1/4 9002 1/4 9002
X v oz X Y oz
E D Ay A Ay 3 D Ag A Ay
8
9334 9334
c 4.5 6 7 % c 0 7 %
Ls8
—
v [ ~——PARALLEL DATA OUT
‘ l
I I 91 2 3 a4y
M 7 7 6 —1’ 9% 6
96503¢ J = 96503 e 1. 50.3C —
— 12 [ = — 12 5 +— 12 5
113 1415 113 1415 113 415
~15V.
+
1 Jio e s |7 s |s 2 23 Ja s T2 T oV
SR12 SR11 SR SR SRy SR; SRg SR SRi3 SR, SRy SRy SR
>"112 3118 M0S g >"8 "7 SMs $s >"13 "4 3 272 M
280k S40kS20k S10k 280k 240k S20k S0k 210k 280k 240k D20k S104 10 S
7
AB FN-215 RESISTOR ARRAY Rig R15
1 VW VW 1
Sh Rig $hig $hi7 Tk Tk Rag
S6k 5k o5k 135k kS .
N 16 18 19JQuUAD 3DIVIDER |20 21|22
F0777 FD777
512
FULL SCALE M
Ao < l QUAD 2 DIVIDER =
01
10v [~ F VW
Veet 2k
ANALOG
O iNpuT

NOTE:

Digital gnd. indicated by

Analog gnd. indicated by

o<
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’
TYPICAL APPLICATIONS (Cont’d)
12-BIT A/D CONVERTER
1/4 9002 1/4.9002
O CONVERSION
COMPLETE
5V
1/29024 1/29024 1/2 9024 5V
START J [ o J Q o ] 3 L1
ERRER
cp — cp !
Tcp— cp 9300
K t-of « K Q
9 93 I'g Qo O
8 )@ SERIAL
-O DATA
z OUTPUT
cLock SERTAL
[og O DATA
v cLock
1/3 9003 1/4 9002 1/4 9002
x Y oz
E D A A Ay
9334
% C 0123456 7 %
~——PARALLEL DATA OUT
~——MsB
LsB
_ S
1 2 3 4 1 2 3 a4 1 2 3 a4
10— 10 9 10
— 7 — 7 — 7
96503C 9650 3C 96503C 6 L——_L
HES HES — s L
- 5 —i - 1 12 -
250 3 14 15 24 a3 s 155 1113 14 15 ST
—15v
2 fio o R N O 24 PENN P PO P A
$R1, SR11<R1g S R Rg SR; <Rg <SR R Ry SRy SR
<R12 SF119R10 g g s SR7 gRs S FRg <SRiz gRs SRz SRy 2Ry
'bmk;:wk:»mk:bmk 80k Sa0kS20k 10k S0k S80kS0kS 20k Stk 10 3
7
AB FN-215 RESISTOR ARRAY Rig Ris
— VW VW~ !
$ho Rig $hig Pl Tk 1k Riag
6k 5k 5k $135k 14k S L
13 |4 16 18 9] QUAD 3DIVIDER |20 2 |2
VW 1
2k
510 FD777 £D777
FULL SCALE
ADJ. < l QUAD 2 DIVIDER = =
0.1
10v [ wF VWA
Vret 2k
O ANALOG
q INPUT
NOTE: Digital gnd. indicated by ¢
. .
Analog gnd. indicated by =

5-41




FAIRCHILD -+ 9650

TYPICAL APPLICATIONS (Cont'd)

12-BIT D/A CONVERTER
DIGITAL INPUTS
Ls8 sy
Bi2 Biy Bip By Bg By Bg B 8s Bz 8 8y
AN G (0 (0 SR AR G S G AR B R
L 161 2 3 4 L'IE 1 2 3 a4 L 16 1 2 3 4
. 10— 10 0 10
17 9650-3C S1 [ 17 9650 -2C 6 7 9650 1C 6
= = 8 =
5 5 5
—J 12 11 13 14 15 —{ 12 11 13 14 15 12 1 13 14 15
15V
12 11 10 9 8 7 6 5 24 23 4 3 2 1
SR12 SR11SRIp SRg Ry SRy SRs <Ay Rig Sfa SRy SRy <Ry
EOk%AOk?ZOk 10k fQOk‘ 40k S20k 210k 10 k 80k 240k & 201 210k|
AB FN 215 RESISTOR ARRAY RYG R|5
VWA
%Rzo Rig S Rig Ry Tk Tk Ria
6k 5k 5k 135k 14k
13 14 15 16 17 18 19] QUAD 3 DIVIDER 20 21 2?2
2k
FULL SCALE
ADJ
OUAD 2 DIVIDER
01
T uF
10v " gAY
Vref
TYPICAL DC TEST CIRCUIT
BIT INPUTS RS
BIT BIT 01 s
Vi LsB 3 2 MSB 100k 01 o !
IREF
IREF ——e R9
FULL SCALE OUTPUT —
ko1
ADJUST T Skro
R6 [ |
R7
10V VA v 450 |
Vref +10V M 5k ' PRECISION
6 I VOLTMETER
5 ZERO
15 ! ADJUST
E L
100 SRS SR4 SRI SR2 SRI
210k 280k 40k P20k S10K
v
NOTES:

1.

9650-1C, Rp to R2 to R1 — +0.005%, R3 to R1 — x0.01%, R4 to R1 — +0.02%.
9650-2C, Rg to R2 to R1 — £0.025%, R3 to R1 — +0.05%, R4 to R — +0.1%.

9650-3C, Rs to R2 to R1 — +0.1%,

R3to R1 —+0.2%, R4 to R1 — £0.4%.

2. Sq closed and Sp open for output current (all Bits off) tests only.

Required resistor ratio tolerances of Ry — Rg to test the various grades are as follows:
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LINE CIRCUITS — DRIVERS,
RECEIVERS AND TRANSCEIVERS




Line Drivers
nA1488
uA8T13
uA8T23
55/75110A
75112
75121
75123
75150
9612
9612A
9612E
9614

9616

9634
9636A
9638

Line Receivers
uA1489
uA1489A
uA8T14
uwA8T24
55/75107A
55/75107B
55/75108A
55/75108B
55/75122
75124
75154
9613

9615

9617

9622

9627
9637A

Transceivers
uwA8T26A
nA8T28

9640 (26S10)
9641 (26S11)
9642

LINE CIRCUITS

Quad EIA RS-232C Line Driver . ..ottt it e i 6-3
Dual Single-Ended Line Driver ...... ...ttt ittt 6-7
Dual IBM 360/370 1/0O Single-Ended Line Driver ............coivviven... 6-10
Dual General-Purpose Line Driver ... ...t 6-13
Dual General-Purpose Line Driver ........ooiiiniiiiiiiiiii . 6-13
Dual Single-Ended Line Driver .........ouiiiiiiniie it iiiennennennenns 6-7
Dual IBM 360/370 1/0 Single-Ended Line Driver .................coo... 6-10
Dual EIA RS-232C/MIL-STD-188C Line Driver..........coovviiiianoo.. 6-18
Dual Differential Line Driver . ... ...ttt iiiniieenannns 6-22
Dual Differential Line Driver. ... ... ..ottt 6-22
Dual Differential Line Driver. ... .. ..ot iieiiniinennenns 6-22
Dual Differential Line Driver . ... ..ottt 6-26
Triple EIA RS-232C/MIL-STD-188C Line Driver...........ccoviivnnn .. 6-30
Dual 3-State EIA RS-422 Differential Driver ..........coviiiiiiiiiinenn. 6-33
Dual Programmable Slew Rate EIA RS-423 Line Driver ................. 6-36
Dual EIA RS-422 High-Speed Differential Line Driver ................... 6-40
Quad EIA RS-232C Line Driver ..ottt i 6-43
Quad EIA RS-232C Line Driver .. ..vuuii it eaaeens 6-43
Triple Line ReCEIVEr .. it e e et ettt e 6-47
Triple IBM 360/370 I/O Line ReCeiVer ........oouuiiiniiniiiiininnnn 6-50
Dual General-Purpose Line Receiver.........oouiiuiiiiniiniiiinnenn. 6-53
Dual General-Purpose Linge RecCeiver. .......couiviiniiininiienennnn. 6-53
Dual General-Purpose Line Receiver......... ..., 6-53
Dual General-Purpose Line ReCeIVer......ovviiiii it iiieinneeennns 6-53
Triple Line ReCeiVer ...t i it it ettt e 6-47
Triple IBM 360/370 1/O Line ReCEIVEr ... vviiee ittt it 6-50
Quad EIA RS-232C Line Receiver. ..ottt 6-60
Dual Differential Line ReCeiver .........oiiiiiiiiniiiiiiiiiiieinennes 6-65
Dual Differential Line ReCeiver ...t 6-69
Triple EIA RS-232C Line ReCEeIVEr ..ottt it 6-74
Dual Line RECEIVET . oottt i et et et et e 6-76
Dual EIA RS-232C/MIL-STD-188C Line Receiver .........cccvviiiinenn. 6-80
Dual EIA RS-422/423 Differential Line Receiver......................... 6-84
Quad 3-State Inverting Bus Transceiver...........oouiiiiiiiiineennn... 6-87
Quad 3-State Non-Inverting Bus Transceiver ...........c.coovviiinnn.n. 6-87
Quad General-Purpose Bus TransCeiver .........c.ouiiiiiiiiennennen. 6-94
Quad General-Purpose Bus Transceiver ...........cooviiiiiiiiiinnn. 6-94
Quad General-Purpose Bus Transceiver with Hysteresis ................ 6-94



uA1488
QUAD LINE DRIVER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA1488 is an EIA RS-232C specified Quad Line
Driver. This device is used to interface data terminals with data communications equip-
ment. The uA1488 is a pin-for-pin replacement of the MC1488.

® CURRENT LIMITED OUTPUT — = 10 mA TYP

® POWER-OFF SOURCE IMPEDANCE — 300 Q MIN

® SIMPLE SLEW RATE CONTROL WITH EXTERNAL CAPACITOR
® FLEXIBLE OPERATING SUPPLY RANGE

ABSOLUTE MAXIMUM RATINGS (at 25°C unless otherwise noted)
Power Supply Voltages

Vee+ +15V
Vee- -15V
Input Voltage Range (V|R) —15Vv DCto+7.0V DC
Output Signal Voltage +15V DC
Continuous Total Power Dissipation (Note 1) 800 mW
Operating Temperature Range 0°C to 70°C
Pin Temperature —65°C to +150°C

Hermetic DIP (Soldering, 60 s) 300°C

Molded DIP (Soldering, 10 s) 260°C

Note 1: Above 60°C ambient temperatures, derate linearly at 8.3 mW/°C.

CONNECTION DIAGRAM
14-PIN DIP
(TOP VIEW)
PACKAGE OUTLINE 6A 9A
PACKAGE CODE D P

IS
<
[2)
0

IN D2

=

TR0

S

ouTD

INC1

IN C2

L=l JelIaL]

out C

ORDER INFORMATION
TYPE PART NO.
uA1488 LA1488DC
uA1488 LA1488PC

CIRCUIT SCHEMATIC (1/4 OF CIRCUIT SHOWN)

vee+ 14 O-

PINS 4,9,120R 2
INPUTS

PINS 5, 10, 13

GND 7 OT

Vee- 10O

300
—AAM———O OUTPUT

PINS 6,8. 11 OR 3
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FAIRCHILD ¢ 4A1488

ELECTRICAL CHARACTERISTICS: Vec+ = +9.0 V£ 1%, Voc— = 9.0V £ 1%, Ta = 0 to +70°C, unless otherwise noted.

SYMBOL | CHARACTERISTICS CONDITIONS FIG. MIN | TYP MAX | UNITS
i, Input LOW Current ViL=0 1 1.0 1.6 mA
IiH Input HIGH Current VIH=5.0V 1 10 HA
x'é; 28+g.'oR\'7,=v(3;é)_kg -9.0V 2| 80| +70
VOH Output HIGH Voltage \%
ViL=0.8V, RL=3.0kQ
2 +9.0 |+10.5
Vee+ =+13.2 v, vee- = 7132V
VIH=1.9V, R_=3.0kQ
2 -6.0| -7.0
V =+9.0V, Vecc-=-9.0V
VoL Output LOW Voltage cet cc \
VIH=1.9V,RL=3.0kQ _ _
Vee+ =+13.2V, Vee-=-13.2V 2 9.0 105
los+ Positive Qutput Short-Circuit Current V)L = 0.8 V (Note 1) 3 +6.0 +10 +12 mA
los— Negative Output Short-Circuit Current [ViH = 1.9 V (Note 1) 3 -6.0) -10 -12 mA
Rout Output Resistance Vee+=Vee-=0V, Vo =%20V 4 300 Q
RL = oo
ViH=19V, Vcc+ =+9.0V +15 +20
ViL=08V, Vec- = +9.0V +45 | +6.0
lcc+ Positive Supply Current VIH=19V, Vcc+=+12V 5 +19 +25 mA
ViIL=08V, Vee+ =+12V +5.5 +7.0
VIH=19V, Vcc+=+15V +34
VIL=08V, Vec+ =+15V +12
RL = o0
VIH=19V, Vcc-=-90V =13 =17 mA
ViIL=08V,Veec-=-90V -15 MA
lcc— Negative Supply Current VIH=19V, Vcc-=-12V 5 -18 —23 mA
VIL=08V, Vee-=-12V =15 HA
VIH=19V, Vcc-=-16V —34 mA
VIL=08V, Vgc-=-15V -25 mA
. Vee+=9.0V,Vee-=-9.0V 333
Pc Power Consumption Veer =12V, Voo = -12V 576 mw
AC CHARACTERISTICS: Vcco+ =+9.0 V £ 1%, Voo— =—9.0 V £ 1%, TA = 25°C
SYMBOL CHARACTERISTICS CONDITION FIG. MIN | TYP MAX | UNITS
tPLH ; 3 - - 220 350
tPHL Propagation Delay Time 'RL 3.0kQ, C =15 pF 6 70 175 ns
tf Fall Time _ _ 70 75
tr Rise Time RL=3.0kQ, CL=15pF 6 55 | 100 | ™

NOTE 1: Maximum Package Power Dissipation may be exceeded if all outputs are shorted simultaneously.
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FAIRCHILD e 4A1488

OUTPUT VOLTAGE - V

SLEW RATE - V/us

TYPICAL CHARACTERISTICS
TA = +25°C unless otherwise noted

TRANSFER CHARACTERISTICS SHORT CIRCUIT OUTPUT
AS A FUNCTION OF CURRENT AS A FUNCTION
POWER SUPPLY VOLTAGE OF TEMPERATURE
12 12
[ 1T 1 T
—fvec-+12v i 108+
= ~~
6.0 F—Vec=%5V § 6.0
vc¢|: = :1 6V s L Veos = +9.0V
pe]
o
0 viN vourt 'é oF 19V
e VIN
3 " osv =
3kQ [ : -
-6.0 -0 |- vee- 2-s0v
= s T T N R —
3:) los-
2 L1 2 I
0 0.4 08 12 16 20 -75 -26 0 25 75 125
INPUT VOLTAGE - V TEMPERATURE - °C
OUTPUT SLEW RATE
AS A FUNCTION OF OUTPUT VOLTAGE AND CURRENT
LOAD CAPACITANCE 20 LIMITING CHARACTERISTICS
1000
100 12
I
: ™
L 40 —
R =
é [ \ \‘Oww/x\“/ )‘
« 3% N\
3-4.0 ]
1] YN Vout £ \ X
o
5 1.9V —los | \
cL 67+ o vouT
:[ | vin (O—Do—‘ih
1.0 = -20 o8v| | vec-:bv =
10 10 100 1000 10,000 -16 -8.0 0 8.0 16

CAPACITANCE - pF OUTPUT VOLTAGE - V

MAXIMUM OPERATING TEMPERATURE
AS A FUNCTION OF
POWER SUPPLY VOLTAGE

[N
> vee+
|
g " ?" \\
g
3 3 33
> PURANA
6 3k
> 8.0 — “AAA
£ o 357
F L 113 kG
&
g 4.0
: Tl | |=
1 vog
o
-75 -25 0 25 78 126

TEMPERATURE - °C




FAIRCHILD e 4A1488

DC TEST CIRCUITS

Fig. 1. Input Current Fig. 2. Output Voltage
+9V -9V
t9V -9V
14 |1
1.9V 14 |1
voL 2 3
3 6 ©
VOH 5 5 o
12 11
+0.8 V l
Fig. 3. Output Short-Circuit Current Fig. 4. Output Resistance (Power-off)
vce+ vee-
1417 1
1.9V 14 |1 3 3—l
2 3 I ) o vout
los- 6 +2 Vdc
3 6 © ] 5
los+
I L +6.6 mA MAX
9 8 = 9
los+
12 11 10 11
]j 12 13
+0.8 V =
Fig. 5. Power-Supply Currents Fig. 6. AC Test Circuit and Voltage Waveform
vee+ VIN o__D J_ —o Vout
| T
V'“I 2 12
4
7
9 =
ViL
12 1
+0.8 V

t; and t; are measured 10% to 90%
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uwA8T13 o 55121 ¢ 75121

DUAL SINGLE-ENDED LINE DRIVERS
FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The pA8T13/55121/75121 Dual Line Drivers are designed for driving
50 © to 500 £ coaxial cable, strip line, or twisted pair transmission lines. All inputs are TTL or DTL CONNECI::';‘NDIAGRAM
compatible and the emitter-follower outputs enable two or more drivers to operate on the same line (TOP'VIEW)
in parity line applications.

. . e PACKAGE OUTLINES 6B 9B
For a dual line driver to meet the IBM System/360 1/O Interface Specification, see 75123 or 8T23 PACKAGE CODES D P

data sheets.

e HIGH OUTPUT DRIVE CAPABILITY
e HIGH SPEED 16
e INPUT CLAMP DIODES INAT ] e
e SINGLE 5 V SUPPLY OPERATION IN A2 : IN B6
e SHORT CIRCUIT PROTECTED 14
IN A3 3 INB5
73
IN A4 [ Jvea
2
ABSOLUTE MAXIMUM RATINGS NAS ] ee
Input Voltage (Note 1) +6.0V IN A6 []mne2
Output Voltage (Note 1) +6.0 V ouTA :-:OI N BT
Supply Voltage (Note 1) +6.0 V )
Storage Temperature Range —55°C to +125°C GND :l outs
Operating Temperature Range
Military (66121, uA8T13DM) —55°C to +125°C
Commercial (75121) 0°C to +70°C
Pin Temperatures .
Hermetic DIP (Soldering, 60 s) 30000 ORDER INEFORMATION
Molded DIP (Soldering, 10 s) 260°C
Internal Power Dissipation {Note 2) 800 mW TYPE PART NO.
NOTES nABT13 or 55121 ©A8T13/55121DM
: A8T13/75121DC
1. Voltages are with respect to the ground pin (pin 8) Z:g:::: z: ;::;: ’:JA8T13/751 21PC
2. For Hermetic DIP and Molded DIP rating applies to ambient temperatures up to 60° C, above 60°C
derate linearly at 8.3 mW/°C.
EQUIVALENT CIRCUIT (For Each Driver) 55/75121 FUNCTION TABLE
o
Vee
4k 4k 1k 3602 14k 3B 1503
INPUTS
v
OUTPUT
™ 1 2 3 4 5 6
3 ~_|< HHHHX X H
H
INPUTS ‘/] '\W X X X X H H
o T ’ All Other Inputs L
o t : Combinations
=
= 7(9)
5(14) S
6(15) Vout

GND

i




FAIRCHILD e 4A8T13 o 55121 ¢ 75121

55121, 75121 RECOMENDED OPERATING CONDITIONS

MIN TYP MAX UNITS
Supply Voltage, Voo 4.75 5 5.25 \
Output HIGH Current, IoH —75 mA
—55 125 °C
Operating Ambient Temperature, TA 55121/uA8T13 =
75121/uA8T13 0 70 C
ELECTRICAL CHARACTERISTICS: VCC+ =4.75 V to 5.25 V, Ratings apply over recommended temperature range unless noted.
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN TYP MAX UNITS
ViH Input HIGH Voltage 2.0 \
ViL Input LOW Voltage 0.8 \Y
VIN Input Clamp Voltage Vee =50V, jN=-12mA -1.5 \
V(BR)I Input Breakdown Voltage Vee =50V, IIN=10mA 5.5 \
VoH Output HIGH Voltage VIH=20V,loH = ~75 mA 24 v
(Note 3)
Vec=50V,ViH=45V
10H Output HIGH Current VOH =2.0V, Tpa =25°C —100 —250 mA
(Note 3)
oL Output LOW Current ViL=08V,VoL=04V —800 uA
(Note 3)
10UT (off) Off-State Output Current Vee =0, VouT=30V 500 WA
H Input HIGH Current VIN=45V 40 HA
h Input LOW Current VIN=04V -0.1 -1.6 mA
los Short-Circuit Output Current Vee=5.0V,Ta=25°C -30 mA
ICCH Supply Current, Outputs HIGH Ve =528V, Allinputs at 2.0 V 28 mA
Outputs open
Vee = 5. i .
lccL Supply Current, Outputs LOW CC =525V, Allinputsat 08 v 60 mA
Outputs open
AC CHARACTERISTICS: VCC =50V, Ty = 25°C.
SYMBOL CHARACTERISTICS TEST CONDITIONS MIN TYP MAX UNITS
tPLH Propagation Delay Time 1 20
LOW-to-HIGH Output RL=37Q,C_=15pF ns
: + See Test Circuit
tPHL Propagation Delay Time 8.0 20
HIGH-to-LOW Output
tPLH Propagation Delay Time 22 50
LOW-to-HIGH Output R =372, C =1000 pF ns
Propagation Delay Time See Test Circuit
50
tPHL HIGH-to-LOW Output 20
NOTE:

4. The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the function table
for the desired output.

AC CHARACTERISTICS
TEST CIRCUIT VOLTAGE WAVEFORMS

INPUT 30V | tpy i

PULSE 15V 15V
GENERATOR OUTPUT .
INPUT
70 c* <5ns <5ns
|
'~—~—'PLH——‘
= = ) 15V 15V
INPUT PULSE: . .l
Amplitude = 2.6 V OUTPUT PHL

tpyw = 40 ns (50% Duty Cycle)
*Includes probe and jig capacitance.




FAIRCHILD e ,A8T13 e 55121 e 75121

TYPICAL PERFORMANCE CURVE FOR 55121/75121/uA8T13

OUTPUT CURRENT AS A
FUNCTION OF OUTPUT VOLTAGE

250 T
Ta=25'C
Ve =50V

200 | N
AN

100

50 \

r——— )

OUTPUT CURRENT — mA

0 0.5 1.0 15 20 25 3.0 3.5

OUTPUT VOLTAGE - VOLTS

TYPICAL APPLICATIONS

75 Q PARTY LINE (2 DRIVERS, 3 RECEIVERS)

1/355/75122/8T13 1/3 55/75122/8T13

RECEIVER RECEIVER

1/3 65/75122/8T14
75  COAX
~

1I—wA—y

-~
~[-

1\
\
l RECEIVER

&
o
|||—-(

1/2 56/75121

1/2 55/75121/8T13

NOTE: For party line operation, termination of each physical end of the line is recommended.

SIMPLEX OPERATION (1 DRIVER)

1/355/76122/8T14

RECEIVER

NOTE: For simplex operation, the line should be terminated only at the distant receiver site.

6-9




uA8T23 e 75123

DUAL SINGLE-ENDED LINE DRIVER
FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA8T23/75123 Dual Line Driver meets the requirements of the
IBM System/360 1/O Interface Specification for interface drivers. Inputs are TTL/DTL compatible.
Logic has been incorporated to ensure that no spurious noise is generated on the transmission line
during the power-up and power-down sequence. The outputs are protected from short circuits and
have uncommitteed emitter outputs which allows DOT-OR logic to be performed in party line data
bus applications.

1oUT =59.3 MA AT 3.11 V
UNCOMMITTED EMITTER OUTPUTS FOR PARTY LINE/WIRED-OR APPLICATIONS
SHORT CIRCUIT PROTECTION

SINGLE 5.0 V SUPPLY OPERATION

AND-OR LOGIC CONFIGURATION

FUNCTION TABLE

ABSOLUTE MAXIMUM RATINGS
Input Voltage (Note 1) +5.5 V INPUTS OouTPUT
Output Voltage (Note 1) +70V 1 2 3 4 5 6
Supply Volitage (Note 1) +7.0V
Storage Temperature Range —65°C to +150°C H H H H X X H
Operating Temperature Range 0°C to 70°C X X X X H H H
Pin Temperatures s ALL OTHER INPUT
Hermetic DIP (Soldering, 60 s) 300°C COMBINATIONS L
Molded DIP (Soldering, 10's) 260°C
Internal Power Dissipation (Note 2) 800 mW H=HIGH
L =LOW
X = Don’t Care
NOTES:

1. Voltages are with respect to the ground pin (pin 8).
2. Rating applies to ambient temperatures up to 60°C. Above 60°C derate linearly at 8.3 mW/°C.

CONNECTION DIAGRAM
16-PIN DIP
(TOP VIEW)
PACKAGE OUTLINES 6B 98
PACKAGE CODES D P

>
<
(=]
o

IN B6

IN BS

IN B4

IN B3

IN B2

INB1

ouT B

|NESEERESEEEREE N

ORDER INFORMATION
TYPE PART NO.

uA8T23 or 75123  uA8T23/75123DC
1A8T23 or 75123 1ABT23/75123PC

EQUIVALENT CIRCUIT (FOR EACH DRIVER)
Vee O
ak £4k Tk 3609 14k B0 }15&2
< <>
L
INPUTS IJ
11101 O '\ﬁ
T
5(14) O Vour
6(15) 7(9)
L | ;
Sk 2k ‘f 5k ? 3k
GND O- . : : _




FAIRCHILD * ;A8T23/75123

RECOMMENDED OPERATING CONDITIONS

MIN TYP MAX UNITS
Supply Voltage, Vce 4.75 5.0 5.25 \%
Output HIGH Current, oy —75 mA
Operating Ambient Temperature, T 0 70 °C
ELECTRICAL CHARACTERISTICS: Vcc =4.75 V to 5.25 V (unless otherwise noted)
SYMBOL CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
ViH Input HIGH Voltage 2.0 \
ViL Input LOW Voltage 0.8 \Y
\Z Input Clamp Voltage Vee=5.0V, N =—12mA -1.5 \%
V(BR)I Input Breakdown Voltage Ve =50V, jn=10mA 5.5 \
Vee=50V,V|g=20V, [Tao=25C 3.11
VOH Output HIGH Voltage cc IH A > S \Y
loH = —59.3 mA, See Note 3| Tpo =0"C to 70°C 29
\Y =50V,ViH=45V,V =20V,
IoH Output HIGH Current cc™> tH OH ~100 250 | mA
Ta =25 C, See Note 3
VoL Output LOW Voltage ViL=0.8V, IgL = —240 uA, See Note 3 0.15 \
lOUT (off) Off-State Output Current Vee=0,VouT=3.0V 40 LA
IIH Input HIGH Current VIN=45V 40 kA
he Input LOW Current ViN=04V —0.1 -1.6 mA
los Short-Circuit Output Current Vec=5.0V,Ta=25C -30 mA
IcCH Supply Current, Outputs HIGH Vee =5.25 V, All Inputs at 2.0 V, Outputs Open 28 mA
lccL Supply Current, Outputs LOW Vee =5.25 V, All Inputs at 0.8 V, Outputs Open 60 mA
AC CHARACTERISTICS: Vgc=5.0V,Tp =25°C
SYMBOL CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
tPLH Propagation Delay Time, Output LOW to HIGH RL=50,C_ =15pF 12 20 ns
tPHL Propagation Delay Time, Output HIGH to LOW See Test Circuit 12 20
tPLH Propagation Delay Time, Output LOW to HIGH RL=50%,C| =100pF 20 35
n
tPHL Propagation Delay Time, Output HIGH to LOW See Test Circuit 15 25 s

3. The output voltage and current limits are guaranteed for any appropriate combination of HIGH and LOW inputs specified by the function
table for the desired output.

AC CHARACTERISTICS

TEST CIRCUIT WAVEFORMS

INPUT

|————tpy ———|

et | e

PULSE

GENERATOR

OUTPUT INPUT

OUTPUT

INPUT PULSE:
Amplitude = 2.6 V
tpyy = 50 ns (50% Duty Cycle)
ty = t§ <5 ns (10% and 90% measurement points)

[~-tpHL={

*Includes probe and jig capacitance
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FAIRCHILD * :A8T23/75123

TYPICAL PERFORMANCE CURVE FOR 75123/uA8T23

OUTPUT CURRENT AS A
FUNCTION OF OUTPUT VOLTAGE

Vg =5.0V
300 Tp=25°C ]
<
£
1
£ 200 N
N
§ N
: N
3 10 \
0 1.0 20 3.0 4.0 5.0
OUTPUT VOLTAGE — V
TYPICAL APPLICATION
1/2 7223/8'[23 {SIDEAOR B) 1/3 75124/8T24
T T T = L 1
o—1> : | |
0 1 }_ | '
—Oo—— | | |
| I 95 2 COAX : I
. D '
| T D ,
| | } I
o | |
2 i N — ) TS
| | S 959 ol |
| | : |
| I F——l )‘_ I
| ! ! |
| | f
| | =X | J:- :
INHIBIT b - l— _______________ —

APPLY LOGIC LOW
TO TURN OFF DRIVER
OUTPUT.

NOTE: To insure proper logic operation, unused inputs should not be left floating. Tie the unused inputs to Vo through a current limit
resistor (2.2k$2).
To inhibit the driver, apply a logic LOW voltage to one input from gate 1 and 2 as shown above.




55110A o 75110A o 75112

DUAL LINE DRIVERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The 55110A, 75110A and 75112 have improved output
current regulation with supply voltage and temperature variations. In addition, the
higher current of the 75112 (27 mA) allows data to be transmitted over longer lines.
These drivers offer optimum performance when used with the 55107A, 75107A and
75108A line receivers.

These drivers feature independent channels with common voltage supply and ground
terminals. The significant difference between the three drivers is in the output current
specification. The driver circuits feature a constant output current that is switched to
either of two output terminals by the appropriate logic levels at the input terminals. The
output current can be switched off (inhibited) by low logic levels on the inhibit inputs.
The output current is nominally 12 mA for the '110A and 27 mA for the 75112.

The inhibit feature is provided so the circuits can be used in party-line or data-bus
applications. A strobe or inhibitor, common to both drivers, is included for increased
driver-logic versatility. The output current in the inhibited mode, lo(off), is specified so
that minimum line loading is induced when the driver is used in a party-line system with
other drivers. The output impedance of the driver in the inhibited mode is very high-the
output impedance of output transistor is biased to cutoff.

GLITCHLESS OUTPUTS - NO OUTPUT TRANSIENTS ON POWER UP OR DOWN
IMPROVED STABILITY OVER SUPPLY VOLTAGE AND TEMPERATURE RANGES
CONSTANT-CURRENT, HIGH-IMPEDANCE OUTPUTS

HIGH SPEED-15 ns

STANDARD SUPPLY VOLTAGES

INHIBITOR AVAILABLE FOR DRIVER SELECTION

HIGH COMMON-MODE OUTPUT VOLTAGE RANGE (-3 V TO 10 V)

TTL INPUT COMPATIBILITY

ABSOLUTE MAXIMUM RATINGS OVER AMBIENT TEMPERATURE RANGE (unless
otherwise noted)

Supply voltage, Vcc+ (see Note 1) 7V
Supply voltage, Vcc- -7V
Input voltage (any input) 55V
Output voltage (any output) -5Vto12V

Continuous total dissipation at (or below) 25°C ambient
temperature (see Note 2)

Ceramic DIP package 900 mW
Plastic DIP package 1700 mW
Operating ambient temperature, 55110A -55°C to 125°C
75110A, 75112 0°C to 70°C
Storage temperature range -65°C to 150°C
Pin temperature, Hermetic DIP (soldering 60 s) 300°C
Plastic DIP (soldering 10 s) 260°C

NOTES:

1. Voltage values are with respect to network ground terminal.
2. For operation above 25°C ambient temperature, derate hermetic DIP at 8 mW/°C and plastic DIP at 14
mW/°C.
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CONNECTION DIAGRAM

14-PIN DIP

(TOP VIEW)

PACKAGE OUTLINES 6A 9A
PACKAGE CODES D

ORDER INFORMATION

TYPE

55110A
75110A
75110A

75112
75112

PART NO.
75110ADM
75110APC
75110ADC
75112 PC
75112 DC

P

FUNCTION TABLE

o5, [Mmmrer ] ovreurs
A B (o} D Y z

X X L X OFF OFF
X X X L OFF OFF
L X H H ON OFF
X L H H ON OFF
H H H H OFF ON

H = HIGH level, L = LOW level, X = irrelevant




FAIRCHILD © 55110A ¢ 75110A ¢ 75112

CIRCUIT SCHEMATIC

vee- [1a}

.

R4

INH 1C 3}~

Qs
22 z1

1z

Q6 Q7

D3 g, R7
1

ano 7}

INH D [10}—

25}

e}

iNH 4]

D106

g R10
R8
Av4:1) -
as ,——Kou
Q13
Q9 Q10 - 2
Q12
>
R11
D6
. {11] vee-
R14
R12 Q16 R16A
D13
Q111 R16B
26
D10
R16C
Q17
|/] :
Q104
4 LN
2 R102 21:105
Q18
R101S
>
R104 Q105
2z
Q101 D101
Q103
.\ ]2y
D102 2? Q106 Q107
z102| z101
llk D103
D107 [D108 L_
< <
- R107 2 R106
1%; R108 R1°9] Ritg b R111
¥ JJ >'
D109 2104 Q114
Q108 Q110 2103
Q108
Q113
Q112
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FAIRCHILD ¢ 55110A ¢ 75110A * 75112

RECOMMENDED OPERATING CONDITIONS (SEE NOTE 3)

55110A 75110A/75112
UNITS
MIN NOM MAX MIN NOM MAX
Supply Voltage Vcc+ 4.5 5 5.5 4.75 5 5.25 \
Supply Voltage Vcc- -4.5 -5 -5.5 -4.75 -5 -5.25 \
Positive Common Mode Output Voltage 0 10 0 10 \
Negative Common Mode Output Voltage 0 -3 0 -3 \Y
Operating Free-Air Temperature Range -55 125 0 70 °C

NOTE 3: When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded.

ELECTRICAL CHARACTERISTICS: OVERRECOMMENDED OPERATING AMBIENT TEMPERATURE RANGE (unless otherwise noted)

55110A
75110A 78112
SYMBOL CHARACTERISTICS TEST CONDITIONSY UNITS
MIN | TYPtt | MAX | MIN | TYPft | MAX
ViH Input HIGH voltage 2 2 \
ViL Input LOW voltage 0.8 0.8
Vik Input clamp voltage Vce: = MIN, Iin =-12 mA -0.9 -1.5 -0.9 -1.5
| On-state Vcc: = MAX, Vour =10V 12 15 27 36 mA
Oton) output current Vcc: =MIN, Vour =-3V|65 | 12 18 | 27
l0(otf) Off-state output current Vcc: = MIN, Vout =10V 100 100 A
Input current ABorC 1 1
I at maximum Inputs Vce: = MAX, VIN =55V mA
input voltage D Input 2 2
Input ABorC 40 40
IH HIGH Inputs Veo: = MAX, VIN =24 V uA
Current D Input 80 80
Input ABorC -3 -3
I LOW Inputs Vcec: = MAX, VIN = 0.4 V mA
Current D Input -6 -6
lcc+(on) Supply current from
Vcc+ with driver 23 35 25 40
enabled Vec: = MAX,
A & B inputs at 0.4 V, mA
lcc-(on) | Supply current from C&Dinputsat2V
Vce- with driver -34 -50 -65 -100
enabled
Icc+(off) Supply current from
Vcc+ with driver 21 30
inhibited Veos = MAX,
A,B,C and D inputs mA
lcc—(off) Supply current from at 0.4 VvV
Vcc~ with driver -17 -32
inhibited

tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
t1All typical values are Vcc+ =5V, Vcc- =-5V, TA =25°C

AC CHARACTERISTICS: Vcc+ =5V, Vcc-=-5V, TA=25°C

FROM TO

SYMBOL CHARACTERISTICS (INPUT) | (OUTPUT) TEST CONDITIONS | MIN | TYP | MAX | UNITS

tPLH Propagation Delay Time, LOW to HIGH 9 15 ns
AorB YorZ CL = 40 pF,

tPHL Propagation Delay Time, HIGH to LOW 9 15 ns

RL=500Q

tPLH Propagation Delay Time, LOW to HIGH 16 25 ns
CorD YorZ See Figure 1

tPHL Propagation Delay Time, HIGH to LOW 13 25 ns
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FAIRCHILD ¢ 55110A ¢ 75110A » 75112

CHARACTERISTICS MEASUREMENT INFORMATION

LoGIc
INPUT
Vcee Vce-
[o]
500
890 0 ouTPUT
= 1 J 89005 | Y
= —_ 2 cL
AT 7 2 L 40 pF
PULSE N 50 (1
GENERATOR T = =
i
B
c
PULSE
GENERATOR T
#2 :
[}
INHIBITOR
INPUT
50 0 =

AC TEST CIRCUIT

3v
LOGIC
INPUT 50% 50%
AORB ;
ov
| tw1 -}
1 tw
o 3v
INHIBITOR !
INPUT 50% 50%
CORD }
ov
torL tPLH tPHL —J ld—-
tPLH—]
OFF
OU‘I;PUT 50% 50% 50% 50%
——— ON
——— OFF
OUTZPUT 50% 50%
ON
(pHL—>‘ > L-lPLH
VOLTAGE WAVEFORMS

NOTES:

1. The pulse generators have the following characteristics: Zout = 50 Q, tr = tr = 10 + 5 ns, tw1 =500 ns, PRR = 1 MHz,
tw2 =1 ms, PRR = 500 kHz.

2. CvL includes probe and jig capacitance.

3. For simplicity, only one channel and the inhibitor connections are shown.




FAIRCHILD ¢ 55110A ® 75110A ¢ 75112

APPLICATIONS

b
DATA IN &
A. SIMPLEX Ty DATA OUT
INHIBIT . % J!
7 0/2 <>
L [ 1
at

SHIELD OR COMMON GROUND RETURN

PORT P PORT
ENABLES ENABLES
2(‘*#
DA"I'ﬁ o I ] . &ATA

l“———ﬂ

B. HALF-DUPLEX v o7 7 14 1"
b4t & 44
+5 -5 _l_ SHIELD OR _l_ 5 5

COMMON GROUND

RETURN
DATA DATA
out Rt = Ro out
14 13 7 7 14 13

+5V -5V -5 +5V

All drivers are 75110A or 75112. Receivers are 75107 or 75108. Twisted pair or coaxial transmission
line should be used for minimum noise and cross talk.

When only one driver in a package is being used, the outputs of the other driver should either be
grounded or inhibited to reduce power dissipation.




75150
DUAL LINE DRIVER

FAIRCHILD INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The 75150 is a monolithic dual line driver designed to
satisfy the requirements of the standard interface between data terminal equipment
and data communication equipment as defined by EIA Standard RS-232-C. A rate of
20,000 bits per second can be transmitted with a full 2500 pF load. Other applications
are in data-transmission systems using relatively short single lines, in level translators,
and for driving MOS devices. The logic input is compatible with most TTL and DTL
families. Operation is from +12 V and —12 V power supplies.

® WITHSTANDS SUSTAINED OUTPUT SHORT-CIRCUIT TO ANY LOW-IMPEDANCE
VOLTAGE BETWEEN -25V AND 25 V

2.0 us MAXTRANSITION TIME THROUGH THE +3.0 VTO —3.0 VTRANSITION REGION
UNDER FULL 2500 pF LOAD

INPUTS COMPATIBLE WITH MOST TTL AND DTL FAMILIES

COMMON STROBE INPUT

INVERTING OUTPUT

SLEW RATE CAN BE CONTROLLED WITH AN EXTERNAL CAPACITOR AT THE OUTPUT
STANDARD SUPPLY VOLTAGES +12 V

SCHEMATIC (each line driver)

Vee: o

TO OTHER ‘—J 1kQ 15 k0 100 $ 15kQ

LINE DRIVER

INPUT O————————IQ—«
STROBES O 14
J N
TO OTHER
LINE DRIVER 7k
a7q
outpuT
10 a7q

15 k0 { :::
% 45k0
GND O——
TO OTHER =
LINE DRIVER
10 kQ
TO OTHER
LINE DRIVER ‘_1

Vee  O—

V4

Component values shown are nominal.

CONNECTION DIAGRAMS
14-PIN DIP

(TOP VIEW)
PACKAGE OUTLINES 6A, 9A

NC
STROBE Vee+
IN A1 ouT A1
IN A2 OouT A2
GND

NC

NC

ORDER INFORMATION

TYPE PART NO.
75150 75150DC
75150 75150PC

8-PIN DIP
(TOP VIEW)
PACKAGE OUTLINE 9T, 6T

STROBE Vee+

IN A1 ouT A1
IN A2 ouT A2

GND

ORDER INFORMATION

TYPE PART NO.
75150 75150RC
75150 75150TC




FAIRCHILD e 75150

ABSOLUTE MAXIMUM RATINGS (over operating free-air temperature range, unless otherwise noted).

Supply Voltage Vcc+ (See Note 1) 15V
Supply Voltage Vcc— (See Note 1) —15V
Input Voltage (See Note 1) 15V
Applied Output Voltage (See Note 1) +25V
Operating Ampient Temperature Range 0°C to 70°C
Storage Temperature Range —65°C to 150°C

Note 1: Voltage values are with respect to network ground terminal.

RECOMMENDED OPERATING CONDITIONS

MIN TYP MAX UNITS
Supply Voltage Voot 10.8 12 13.2 \Y
Supply Voltage Vee- -10.8 -12 -13.2 \
Input Voltage, V) o 5.5 \Y
Applied Output Voltage, Vo +15 v
Operating Ambient Temperature, Ty o 70 °C

ELECTRICAL CHARACTERISTICS: Over Recommended Operating Free-Air Temperature Range (unless otherwise noted),

TEST MIN  TYP* MAX
YMBOL HA R UNITS
S o CHARACTERISTICS FIGURE TEST CONDITIONS (See Note 2)
ViH Input HIGH Voltage 1 20
ViL Input LOW Voltage 2 0.8
Y =108V Vee— =132V
CC+ g cc ‘
VoH Output HIGH Voltage 2 Vi =08V, R=3 KQ 10 7 kQ 5.0 8.0 \%
V, =108V Vee— =108V
CC+ 4 CcC ’ - _
VoL Output LOW Voltage 1 V=2V, RLZ3 KQ to 7 kQ 8.0 50 \%
V =13.2v,
cet Data Input 1.0 10
1 Input HIGH Current 3 Vee-="132V, MA
Strobe Input 2.0 20
V=24V
Y =132V,
cer Data Input -1.0 -16
e Input LOW Current 3 Vee-~ -13.2V, mA
Strobe Input -20 -3.2
V=04V
Vo=25V 2.0
los Short-Circuit Output Current 4 Vee+ =132V, | Vo =725V 30 mA
Vee— =132V | Vg =0V, V=3V 15
- Vo=0V, V=0V =15
Vee+ =132V, Vpe- =132V,
| Supply C tf Y , Output HIGH 10 22 A
CCH+ upply Current from Ve, Outpu 5 V=3V, R, = 3kQ, m
lccH- Supply Current from V-, Output HIGH Tp = 25°C -1.0 =10 mA
V, =132V, Vee-=-13.2V
I Supply Current from Ve, Output LOW cc+ ©'cC ' 80 17 | mA
cCL+ upply Current from Vo, Outpu 5 V=3V, R - 3KQ, m
lccL— Supply Current from V-, Output LOW Ta = 25°C -9.0 -20 | mA

NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic levels only,
e.g., when =5 V is the maximum, the typical value is a more negative voltage.
*All typical values are at Vee+ =12V Vee- = “12V, Tp = 25°C.




FAIRCHILD e 75150

AC CHARACTERISTICS: VCC+ =12V, VCC— =-12V, TA =25°C.

SYMBOL [ CHARACTERISTICS F:—GES;—E TEST CONDITIONS MIN TYP MAX UNITS
tTLH Transition Time, Output LOW to HIGH 6 C|_ = 2500 pF, 0.2 1.4 20 us
tTHL Transition Time, Output HIGH to LOW R =3kQto 7 kQ 0.2 1.5 20 us
tTHL Transition Time, Output LOW to HIGH 6 C_ = 15pF, 40 ns
tTHL Transition Time, Output HIGH to LOW RL=7kQ 20 ns
tpLH Propagation Delay Time, Qutput LOW to HIGH 6 C_ = 15pF, 60 ns
tpHL Propagation Delay Time, Output HIGH to LOW R =7kQ 45 ns

CHARACTERISTICS MEASUREMENT INFORMATION

DC TEST CIRCUITS*

ViH

ViL

Fig. 1. Vi4. VoL
Vce+  Vee-
lIH p— — T_I—__I—I +|os
—_—
vio SEE 1 ! OPEN <—vo
«—— | NOTE ] —
[T S R Wiy | -los

Fig. 3. Iy, I,

NOTE: When testing [, the other input is at 3 V; when testing
‘L' the other input is open.

'OS is tested for both input conditions at each
of the specified output conditions.

Vee+

lccH+ lccu+ ¢i Tf lccH- lccL-
[ar—~duntat

Vi

Fig. 5. IccH+ lccH— 'ceL+ lecL-

Vce-

*Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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FAIRCHILD ¢ 75150

CHARACTERISTICS MEASUREMENT INFORMATION (Cont'd)

SWITCHING CHARACTERISTICS

TEST CIRCUIT

3v Vee+ Vee-

PULSE
GENERATOR |
(SEE NOTE A)

OUTPUT

L
RL CL
(SEE NOTE B)

OUTPUT

NOTES:
A. The pulse generator has the following characteristics: duty cycle < 50%, Zoyt = 50 Q.
B. CL includes probe and jig capacitance.

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT CURRENT VERSUS
APPLIED OUTPUT VOLTAGE

T T T T T
vVee+ =12V V=24V
15} vog-=-12V -

Ta = 26°C [
10

<
3

]
: |
=
3 5.0 T
g -»I:_.\\ L —
o | — JZ[-RrRL=7k0
2 -5.0 = RL=3kQ
3
2
°

T -10
o

-15

V) =04V
-20 1

-26-20-15-10 -5.0 0 5.0 10 15 20 25
Vo - APPLIED OUTPUT VOLTAGE - V
Figure 7
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9612 « 9612A + 9612E
DUAL DIFFERENTIAL LINE DRIVERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The 9612 Dual Differential Line Driver is designed specifically to drive
single ended or differential, back matched or terminated transmission lines. The outputs are similar to
totem pole TTL outputs, with active pull-up and pull-down, for use in simplex or simplex distribution
bus systems. The devices feature a short circuit protected active pull-up. The inputs and outputs have
clamp diodes to minimize the effect of line transients. The active pull-up output offers low output
impedance allowing back matching or parallel termination of the line. The 9612E and 9612A are
specified to drive 50 © transmission line at high speed while guaranteeing a maximum skew between
outputs of less than 3.5 ns for application requiring high performance line drivers. (9613 is the
functional complement).

9612/9612A/9612E 9612A/9612E

e SINGLE 5V SUPPLY e GUARANTEED MAXIMUM OUTPUT
e TTL COMPATIBLE INPUTS SKEW

e OUTPUT SHORT CIRCUIT PROTECTION e HIGH OUTPUT DRIVE CAPABILITY
e INPUT CLAMP DIODES FOR 50 2 TRANSMISSION LINES

e OUTPUT CLAMP DIODES FOR TERMINATION

OF LINE TRANSIENTS
COMPLEMENTARY OUTPUTS

ABSOLUTE MAXIMUM RATINGS

CONNECTION DIAGRAM
8-PIN MINIDIP
(TOP VIEW)

PACKAGE OUTLINE 9T 6T
PACKAGECODE T R

Storage Temperature —65°C to +150°C
Operating Temperature
9612A _B5°C to +125°C ORDER INFORMATION
9612, 9612E 0°C to +70°C TYPE PART NO.
Vee +7.0V 9612 9612TC
VIN —0.5Vto+5.5V 9612E 9612ETC
Internal Power Dissipation (Note 1) 800 mW 9612A 9612ARM
Pin Temperature (Soldering, 10 s) 9612 9612RC
Hermetic Mini DIP (Soldering, 60 s) 300°C 9612E 9612ERC
Molded Mini DIP (Soldering, 10 s) 260°C
NOTE:
1. For the Hermetic Mini DIP and Molded Mini DIP derate above 30°C at 6.7 mW/°C.
EQUIVALENT CIRCUIT (1/2 of 9612)
- 8Vee
:m
OUTPUTS
07

INPUTS

O
5(3)

T0
OTHER
DRIVER
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FAIRCHILD ¢ 9612 ¢ 9612A ¢ 9612E

ELECTRICAL CHARACTERISTICS: V= 5.0 V £ 10%, Ta= —55°C to +125°C, unless otherwise specified
LIMITS
SYMBOL CHARACTERISTICS CONDITIONS UNITS
MIN | TYP | MAX
VoL Output LOW Voltage loL =40 mA 200 400 mV
VoLc Clamped Output LOW Voltage loLC = —40 mA 15| —08 [V
VOH Output HIGH Voltage IoH = —40 mA 20 | 2.75 \
Isc Output Short Circuit Current VouT =0V -140| =77 | —42 mA
ViL Input LOW Voltage 0.8 \
ViH Input HIGH Voltage 2.0 \%
he Input LOW Current V=04V —1.6 mA
WH Input HIGH Current ViH=24V 40 HA
IR Input Reverse Current VR=45V 1.0 mA
Vep Input Clamp Diode Voltage Ve =475V, lic=—-12mA, T=25°C -15| -0.8 Vv
Icc Supply Current Inputs=0V, T=25"C 42 50 mA
Imax Max. Supply Current Inputs =0V, Vmax = 7.0V, T=25°C 59 70 mA
ELECTRICAL CHARACTERISTICS: Vce=5.0 V 5%, Ta= 0°C to 70°C, unless otherwise specified
LIMITS
SYMBOL CHARACTERISTICS CONDITIONS 9612 9612E UNITS
MIN | TYP | MAX | MIN | TYP | MAX
VoL Output LOW Voltage loL =40 mA 200 | 400 200 | 400 mV
loL = 50 mA (9612E only) 250 | 400 mV
VoLc Clamped Output LOW Voltage loLc = —40 mA -1.5| -0.8 -1.5| —0.8 \
loLc = —50 mA(9612E only) —-1.5| —0.9 \
VOH Output HIGH Voltage IoH =—40 mA 24| 275 24 | 275 \
10H = —50 mA (9612E only) 24 | 2.60 \Y
Isc Output Short Circuit Current VouT =0V —140 | —-77 | —42 | -140| —77 | 55 mA
ViL Input LOW Voltage 0.8 0.8 \
ViH Input HIGH Voltage 2.0 2.0 \
TN Input LOW Current ViL=04V -1.6 -1.6 mA
IH Input HIGH Current VIiH=24V 40 40 uA
IR Input Reverse Current VR=45V 1.0 1.0 mA
Veo Input Clamp Diode Voltage Vee =475V, lic=—-12mA -1.5| -0.8 -15| -0.8 \Y
Icc Supply Current Inputs =0 V 42 50 42 50 mA
Imax Max. Supply Current Inputs =0V, Viyax = 7.0 V 59 70 59 70 mA
AC CHARACTERISTICS: Tp = 25°C, Vg = 5.0 V, R = 100 £ (Note 1)
LIMITS
SYMBOL CHARACTERISTICS CONDITIONS 9612 9612A/9612E UNITS
MIN | TYP | MAX | MIN | TYP | MAX
tPLH Turn Off Time R =100 Q (Note 1) 30 20 ns
tPHL Turn On Time CL<15pF 30 20 ns
g Output Skew See Fig. 1 —-3.5 +3.5 ns
NOTE: 1. R_ must be noninductive.
sov ov AC CIRCUIT AND WAVEFORMS
——————— 30V
Vix 7‘ 50 % 50%5&
Vour :<—>\ PHL PLH }<—>| oY
Ic,_ <15pF | ! | |
L Vour | 5ks«m | 7 50%
vm 3(5) : _,: I__ o = }-!52
Vout { %50% : 50!%*
Vout l<—>} PLH tPHL L——P{
& o <159F INPUT PULSE
I I Frequency = 2 MHz Pulse Width = 250 £10 ns
= = = Fig. 1 Amplitude =3.0£ 0.1V t =t <5.0ns
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FAIRCHILD ¢ 9612 ¢ 9612A * 9612E

POWER SUPPLY CURRENT — mA OUTPUT LOW CURRENT —mA

PROPAGATION DELAY TIMES — ns

OUTPUT LOW CURRENT
AS A FUNCTION OF
OUTPUT LOW VOLTAGE

T
TA=25°C | // /,
Vv
Vee =55V —
| |
Voo =5.0v
—+
Vg =45V

0 o1 02 03 04 05 06 07

OUTPUT LOW VOLTAGE -V

SUPPLY CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGE

T
TA=25°C
|- NO LOAD
/_—-———/——‘J"J
20 a0 6.0 8.0

POWER SUPPLY VOLTAGE — V

PROPAGATION DELAY TIME

AS A FUNCTION OF
AMBIENT TEMPERATURE

f
Ve =5.0v
[~ cL =.300F
30
20 tPHL I~
_ A
1 ~

10 e

0

-60 -20 0 20 60 100 140

AMBIENT TEMPERATURE —°C

TYPICAL PERFORMANCE CURVES

!
5
3

OUTPUT HIGH CURRENT
AS A FUNCTION OF
OUTPUT HIGH VOLTAGE

Tp=25°C 4

[/

g /
qu 7// 200 ;,—
g—so /7
= 4718V .~
S g Vee
—~100
0 20 30 40 B
QUTPUT HIGH VOLTAGE - mV
SUPPLY CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
Vec =50V
INPUTS GROUNDED
<
H
'
Z
3 ol
> 7
s 40 80 120

AMBIENT TEMPERATURE —°C

TRANSFER CHARACTERISTICS

OUTPUT VOLTAGE - V

AS A FUNCTION OF

AMBIENT TEMPERATURE

50

T 177 T T
| Vec=s0v
SEE SWITCHING CIRCUIT
e
HREN
30 o]
Tp=25C fa=0e
20
1.0
Wil
0 [
0 04 08 12 6 2

INPUT VOLTAGE - V

OUTPUT VOLTAGE ~ VOLTS

OUTPUT VOLTAGE
AS A FUNCTION OF
AMBIENT TEMPERATURE

T
Vee =50V

_-———J 10H = ~40mA

VoL « oL = 40mA

[ [

~60 ~20 0 20 60 100 140

2
3

3

AMBIENT TEMPERATURE ~°C

SUPPLY CURRENT
AS A FUNCTION OF
OPERATING FREQUENCY

T T
Vee = 5.0V
[-cL =30 pF

POWER SUPPLY CURRENT — mA

01 02 05 10 20 50 10

OPERATING FREQUENCY — MHz

TRANSFER CHARACTERISTICS

50

OUTPUT VOLTAGE — V

AS A FUNCTION OF
SUPPLY VOLTAGE

1]

= Vout @ Vec =525V
Vour @ Vec =525V

——

1171

VouT @ Ve =475V

[

—F= Vour @ Ve =475V “l

it

1
04 08 12 6 2.

INPUT VOLTAGE - V.




FAIRCHILD ¢ 9612  9612A ¢ 9612E

TYPICAL APPLICATIONS

SIMPLEX BALANCED DIFFERENTIAL OPERATION

Vee _—le l I—Vcc
TWISTED PAIR 8
1/29612 LINE > l
1 1/29613

|

3
T O oUrr

SHIELD OR COMMON GROUND CONNECTION

||[—'>
Lo

TYPICAL REFLECTION DIAGRAM

T .
Ta=25°C /
200 [—~v e = B.OV

jLOW STATE OUTPUT DEVICE _|
7 CHARACTERISTICS

T 100

‘ /
il

b4

o /
o _—

5 0

(&)

=

=)

=

2 —100 HIGH STATE OUTPUT DEVICE —]
o

CHARACTERISTICS

—200 ]

-2.0 (4] 2.0 4.0