


To make Decoders that can drive 
every major display device, 

Three Fairchild MSI decoder/drivers cover the requirements 
of every major military and industrial display device on 
the market. The 9315. The 9317. And the brand new 9327. Each 
device has a built-in driver stage-an important feature 
that means smaller, lower· cost systems with higher reliability. 

NIXIE-The 9315 One·of·Ten Decoder/Driver accepts decimal 
inputs and provides ten mutually exclusive outputs which directly drive 
NIXIE' tubes. Stable high.voltage output characteristics also make 
the 9315 ideal for driving relays, lamps and similar devices. 

SEVEN·SEGMENT-Fairchild's 9317 ='"""'=----- -, 
and 9327 Seven· Segment Decoder/Drivers 
convert 4 inputs in 8421 BCD code into 
appropriate outputs for driving 5 
seven· segment numerical displays. The 
9317 is designed for use with incandescent 
lamps, neon, electroluminescent and CRT 
displays, as well as light emitting diode 
indicators. The 9327 is used for DIGIVAC S/G" :: 
vacuum fluorescent readouts. Both devices 
feature automatic ripple blanking, lamp 
intensity modulation, lamp test facility, 
and blanking output. Outputs are disabled 
by codes in excess of binary 9. Flags 
are removed on the 6 and 9, which reduces 
the number of ambiguous states. 

°NIXIE;.. ~ Tnodeonatk 01 a ............. eor.--tioor.. 
" OIGiVAC Sic ....... -... ~k 01 w._ electric: Corpontloa. 

To Of'dq ~ Dfto(kr/o.-r.. CdllJ'OfU FairduUJ o..tnb.lo~or ..... /or 
PART TEMPEMTURE PRICE , ,00. 

NUMBER PACI(,,"CE RANCE 11·24, (2S-99, "', 
U·&I.93I66IX "., _6!i'Cto ·l2:;·C .". .. .n.80 nt6li 
U4L93IM11X . "" o'eta . ,,"e 11.00 ... U" 
U66i3IMIX 0," -505"Cto ~12$"C ..... ,. .. 13.30 
1JaB93I6WX 0>. O"C to - 75"C 10.00 .... '" U4L93I7M3 "" -M"CIO -125"(; ,.,. "' .. 18.70 
U4L9317W3 . ,., O"Cto • ,,"C 14.00 1120 .... 
lnB9317613 0" -M"(;1.0 ·1:l5"C " ... .,,. 17.00 
U789317S93 "'" O"Cto + 7:;'e ,,,. 10.16 '.00 
U41.9327r.91 F'., O' C to T 7i'e 13.05 >0"" ... , 
U789327t>91 m, O"C to + 75"C lI.go 9.&.~ .... 
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you have to get serious about 
MSI family planning. 

I We put together a family plan by taking systems apart. All kinds of digital 
systems. Thousands of them. 

I First we looked for functional categories.We found them. Time after time, in a 
clear and recurrent pattern,seven basic categories popped up: Registers. Decod-

I ers and demultiplexers. Counters. Multiplexers. Encoders. Operators. Latches. 
Inside each of the seven categories, we sifted by application. 

I 
We wanted to design the minimum number of devices that could 
do the maximum number of things. That's why, for example, 
Fairchild MSI registers can be used in storage, in shifting, in I counting and in conversion applications. And you'll find this 
sort of versatility throughout our entire MSI line. 

I Finally, we studied ancillary logic reqrnrements and 
packed, wherever possible, our MSI devices with input 
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I 
and output decoding, buffering 
and complementing functions. 
That's why Fairchild MSI reduces­

I in many cases eliminates- the 
need for additional logic packages. """"n,,. H!L 
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that's as old as the industrial revolution. I It started with functional simplicity, 
extended through multi-use component parts, and 

I concluded with a sharp reduction in add-ons. 
Simplicity. Versatility. Compatibility. 
Available now. In military or 

I industrial temperature ranges. 
In hermetic DIPs and Fiatpaks. I From any Fairchild Distributor. 
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To make a Register that does 
a lot more than shift, 

Fairchild's 9300 is the world's most versatile shift register. 
And we can prove it. The 9300 Four-bit Universal Register can 
perform as a high-speed shift register, modulo N counter, 
up/down counter, storage element, four clocked D-type latches, 
a programmable divider, a binary to BCD shift converter, 

serial to parallel converter (and vice versa), and a dozen other 
functions. It's a prime example of the kind of versatility inherent in 
Fairchild's entire MSI family. 

Other features which help 
make the 9300 the fastest-selling 
register on the market include 
a 20MHz shift frequency, J and 
K inputs (which, tied together, 
provide D-type input), 
gated synchronous parallel 
inputs, Q and Q outputs. 

The 9300 is completely 
compatible with all Fairchild 
MSI elements. It comes in a 
I6-lead hermetic DIP and 
Flatpak in both military and 
industrial temperature ranges. 

To OI'dU'M 9.JOO, coU)IOUI' Fc .. ",10,/d o..ml>o.tOT tuod "'" for, 
!," ltT TeM PERATURE 

NUM BER PAC K ACE RANCE ( I .U! 

U4L9OO(JGIX 
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I you have to get serious about 
I MSI family planning. 
I 
I 

We put together a family plan by taking systems apart. All kinds of digital 
systems. Thousands of them. 

Firstwelooked for functional categories.Wefoundthem.Time after time,in a I clear and recurrent pattern,seven basic categories popped up: Registers.Decod· 
ers and demultiplexers. Counters. Multiplexers. Encoders. Operators. Latches. 

I Inside each of the seven categories, we sifted by application. 
We wan ted to design the minimum number of devices that could 
do the maximum number of things. That's why, for example, 

I Fairchild MSI registers can be used in storage, in shifting, in 
counting and in conversion applications. And you'll find this I sort of versatility throughout our entire MSI line. 

Finally, we studied ancillary logic requirements and 
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I extended through multi-use component parts, and 
concluded with a sharp reduction in add-ons. 
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I Simplicity. Versatility. Compatibility. 
Available now. In military or 
industrial temperature ranges. 

I In hermetic DIPs and Flatpaks. 
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From any Fairchild Distributor. 
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To make a Quad Latch thats 
both RIS and D compatible, 

Fairchild's new MSI 9314 Quad Latch is a versatile, high-speed 
device that can be used in any application requiring a 
single-input D-type latch or an R/S-type latch_ It has no 
undefined states in the R/S mode. Its unique multi-function 
capabilities make it useful in a number of applications: 

four-bit storage latches, contact bounce eliminators, multi-input active high 
set/reset latches, counting and holding display systems, eight-bit 
addressable latches, A/D con-
versions, zero and ones catching 
storage. 

The addition of this device to 
our MSI family gives you 
everything you need for just about 
any latching application you 
could name. Use the new9314 for 
maximum function versatility. 
Or the 9308 Dual Four-Bit Latch 
when minimum package count 
is most important. Your Fairchild 
Distributor has complete specs 
on both MSI devices. 

To oNl{', ,,,. "U, .... for, 

'ART TBMPBltA 1VR£ ~CE 
N"UMllBK PACKAGE ~G' (1.1.4) ( •• 119) 

U6U9;'I14MX Oil' ""C~ '''-C SIS.tO 116.60 
U6B93I4t.9X 0" '-C~ "-C '.M 7.76 
U4L93I451X ..... -65"C ..., '''-C ".., 17.06 
U41.931<4WX ..... '-C~ "-C 10.70 OM 

UOO· ., 
113.00 ,.., ..... 

7.15 

DATA INPUT 

--

To o...ur Ilw 9.t08. ... {o,: 

mT ~nn<£ ~'" (100. _M. PACKAGE RANCB (1.14) (15 .• ) "0) 

U6N93OMIX D" M-C ~ . 125"C ,,, .. "".'" "17.00 
U6S930M9X D" '-C~ "-C ,,,. 1010 S .. 
U4M9.10851X "'". -M"C to . 125'C "-~ "-'" 18.70 
U4M~X "'". OOC I() + 15'C 13.95 1110 .-" 

I 
I 
I 
I 
I 

I· 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
I 



I you have to get serious about 
I MSI family planning. 
I 
I We put together a family plan by taking systems apart. All kinds of digital 

systems. Thousands of them. 

I 
First we looked for functional categories.We found them. Time aftertime,in a 

clear and recurrent pattern,seven basic categories popped up: Registers.Decod­
ers and demultiplexers. Counters. Multiplexers. Encoders. Operators. Latches. I Inside each of the seven categories, we sifted by application. 
We wanted to design the minimum number of devices that could 

I 
do the maximum number of things. That's why, for example, 
Fairchild MSI registers can be used in storage, in shifting, in 
counting and in conversion applications. And you'll find this I sort of versatility throughout our entire MSI line. 

Finally, we studied ancillary logic requirements and 

I packed, wherever possible, our MSI devices with input 
and output decoding, buffering 
and complementing functions. I That's why Fairchild MSI reduces-
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Linear Integrated Circuit 
technology is happening so fast, 
it's difficult to determine 
which development to advertise 
first. So, we've decided to 
advertise everything at once. 
As it happens. 

Every month, you'll see this 
weird-shaped ad in the trade 
press. It will include new 
product announcements, appli­
cations, marketing decisions, 
assorted breakthroughs, a 
design contest, what-have-you. 
Sort of a something-for­
everybody compendium of 
Lie information. If you see 
something you like, write us 
and we'll tell you more about it. 
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New Op Amp has Gain of 3,000,000. 
Fairchild's new p.A. 725 Instru­

mentation Operational Amplifier 
can do the same jobs that used to 
require expensive chopper­
stabilized or complex discrete 
component amplifiers. The ,..,A725 
is ideally suited lor use in Low 
Level Signal Conditioners, Instru­
mentation Amplifiers, Precision 
Measuring Equipment. Process 
Control Systems and Data 
Acquisition Equipment. 
EIl"Clrical Pt'rformancl' / Features 
(,ow Inlml Noise CUrTl'nt ... O.6pA/ Hz 
IliJ(hOpen LooI)Gain ...... 3.000,000 
Low I nput Offset Curr(>nt. ....... 3nA 
l .ow Inl}ut OfTset 

Voltage Drift ............ O.S ... V /"C 
iligh Common Mod(' Hl'jection .12Od B 

One of the many applications 
(or the p.A 725 is in Linear photo­
detection systems. Use of a PIN 

Photodiode with the p.A725 
provides the user with a low 
noise linear detection system 
which operates from low 
voltage supplies and has 
none of the inherent I'PJI (;;:_ 

. '~ e~ 

I 

disadvantages of photo- ...... 5OI!Q 

multiplier tubes (high N~ 
voltage supplies, aging effects, 
large physical size, high 
power dissipation). 

<, " .." .a 
" " ,~ ~ 

" • 
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1/ lOll 
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" CAI .... II 
~ 
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~ ... 

" I:o!l 

'" 
A725 PIN PHOTODIOOE AMPLifiER 

pA715 Basis of Fast Sample/Hold Circuit. 
Many data acquisition systems 

require a sample and hold circuit 
to improve analog-to-digital 
conversion accuracy. The require­
ments of a good 8 / H circuit are: 

1. minimum droop during the 
hold period 

2. high open loop gain for good 
closed loop gain accuracy 

3. high speed 
4. minimum temperature drift 
A basic sample and hold circuit 

configuration looks like this: 
In the sample mode, the sam­

pli ng switch QI is turned on and 

" 

BASIC OPVIATlONAl !lAMP\[ AHD HOlD CIRCUIT 

the circuit functions as an 
inverting operational amplifier. 

When QI is switched oft, the 
ci rcuit functions as an integrator, 
holding the output voltage 
constant at the sampled value. 

The acquisition time when 
going from the hold mode to the 
sample mode is a function of the 
time constant R2C, and the 
required accuracy, and is given by: 

100 t = RoC, In ( ~ ) • - % accuracy 

A complete sample and hold 
circuit is shown below. It includes 
the components necessary to 
compensate for the DC and AC 
errors inherent to the basicconfig­
uration. The DC offset is adjusted 
to zero by a 50k potentiometer 
(R-I)' C:l> C~, and C5 provide unity 
gain frequency compensation. 

A junction field effect transistor 
is used as the sampling switch Q\. 
Because there is some capacity 
from the gate to the source of Ql> 
a portion of the gate signal to 
the switch is coupled t hrough the 
device onto the holding capacitor 
C 1 causi ng an o ffset error which 
is bucked out by an opposing 
signal, coupled by C:!. from the 
sample pulse input onto the 
holding capacitor. 

Ho ldi ng Accuracy. During the 
hold time the output voltage 
will tend to drift as the holding 
capacitor integrates the input 
bias current of the amplifier. This 
drift is compensated by supplying 
temperature compensated bias 
current from a separate source, R :;, 
R 6 • R j and 0 1' 

With a 10 volt step input (:5 
volts to :;: 5 volts ) the settling 
time to :0.05% is 1Op.SCC. This is 
slightly longer than that given 
by equation 1 due to the finite 
"on-resistance" of the sampling 
switch Q l' If C 1 is decreased to 
l00pF the settling time is about 
Ip..Sec. Temperature drift of the 
output in the hold mode is 
approximately 0.001 % per degree 
Centigrade for a hold time of 
IOOp.sec. RHdK~"" Nu..u-1DI 

" 

A7 15 SAMPl[ AND HOlD CIRCUIT 

Proof of FAIRCHILD SEHlCONmx 
Prep~red by CHIAT/MY INC 1.DI 
ELECTRONI CS - March 16, 1970 
ELECTRONIC DESIGN - Harch lS 



New Product 
Digest 

In addition to the p.A 715 and 
p.A725, Fairchild is introducing 
the following new Linears: 
pA731 Dual Channel Sen.se Ampl ifier 

2mVThrcshoid Accuracy 
5nSec Strobe Time Variation 
T nternal Memory Dnta Register 

R_"rSft,."ic<I Number lOll 
... '\73;; Micro I'ol"('r Amplifier 

IOOp\\' Power Consumplion 
2nA Offset Currenl 
:t3V to:t 18V Supply Voltage 
10M!'! Input Resistance 

fl_t..r s..-vic'e Numhe. 100 
,.A739 Dual Low Noise 0 1' Amp 

IpV ... , Noise (20117. to 150KHz} 
SOllA Offset C urrent 
20.000 V/V Voltage Gain 

n_ln Se",ice Number IC)I 

,.A712 Zero Crossing AC Trill',I,(er 
Operatl'S from AC or DC Supply 
2 Aml)S Peak Output Current 
Time PrOIJOrtioning Olleration 
Adjustable H ysl€'l'CfI ie 

n"",lt. Service Number 100 
,111\717 Duallnlernal1y CompenKaled 

Op Amp 
Short Circuit Prot('Cled 
Lal~h ·up Proof 
0"9('1 Voltage Null Capability 
:t 30V DifTt'rl'nliallnput Voltage 
200.000 V IV VoltageGoin 

Iletder ~_ Numb... lOB 

u \i IS Jlikh l'trformanct' Op Amp 
Short Cirt'Uit Protf'cted 
Latch-up Proof 
:t:lOV Differential Input VolIsfI!l! 
200,000 V IV Voltage Gain 

R_* s..r.1l'e Nunlbu lU1 
"A7t9 Dual Op Amp 

92dB Voltage Gain 
20Mlir Bandwidth 
Latch·up Proof 
Short Circuit Prolected 
~. Se .... ~ N .. n,bH lOS 

Contest 
Last yea r. f-"oirchitd gave n Aeries 

of IK'minara on Linear I ntegroloo 
Ci rcui ta in whic.h we in troduced 12 
new producu. On(> device, the ,.A 742 
1'RICAC 7..ero-Cr088ing A.C. Trigger, 
was 80 significant we offered a free 
samille to anyone who came up with 
an originolapplication for it. We 
got hundreds of replies. The ma.t 
ingenious WOBlM'nt in by Richard M . 
Burkhart, a graduate student at the 
Universily of lIJinoi .. We liked 
Richard'. applicalion.., much. we 
decided to give him $100. Then, we 
liked the $100 idea so muc.h, we 
decided to make ita conlest. 

CTOR Ad *49C01-10 
VERTISING for publication in: 

, 1910 

• 

EDITORIAL 

If We Cant Sell You Ours, 
We'll Sell You Theirs. 

For a long time, Fairchild 
built only linears designed by 
Fairchild engineers. We didn't 
think anything else was worth the 
effort. People said we had an NIH 

(Not Invented Here) complex. 
And, they were right. 

However, it's been brought 
forcefully to our attention that 
a couple other guys in this 
business know what they're doing. 
The competition is coming 
out with some pretty worthwhile 
linears. Our customers have no­
ticed too, because they're talking 
to other manufacturers about 
linears we don't make. They're 
even talking to sole sourcers! 

1b keep things even, we've 
decided to give our wandering 
customers something they're 
going to need if they start dealing 
with a sole source linear maker: 
A second source. Us. (Just in 
case the original supplier's factory 
blows up or they lose the 
formula or whatever it is that 
happens when you can't get 
delivery.) 

I-I('re·s how it works: 
I) G(>tall the foctlon [I Fairchild 

LinearlC. 
2) Design the world's greotCflt 

application for it. 
3) &nd the ol>plication to us. 
All entriCfl will be judged by Ihe 

editors of EEE Mngorine. Every 

I 

Starling now, Fairchild is 
introducing a new line of linears. 
We caUlhem IT circuits (Invented 
There). The first two are avail­
able today: The LMtOl and the 
MC1495. Soon we'D add the 
LMIOIA, MCI496 and the 
SN7524. Of course, we've given 
lhem Fairchild part numbers. 
Here's a conversion chart: 

p.A 795 Analog 
Multiplier 
Modulator 
Operational 
Amplifier 

p.A 796 
JlA748 

ItA 777 Opera tional 
Amplifier 

J.lA76 t Sense 

MC1495 
MC I496 

LM10I 

LMIOIA 

Amplifier SN7524 
There will be other additions to 

the IT line soon. So be sure 
you contact your local Fairchild 
Sales Engineer before you drop a 
design for lack of a reliable 
alternate source. Just give him 
the part number you want and 
ask him to check the IT line. 
Farewell NIH. 

month. they will select the most 
fantast ic application and give us the 
riClJigllcr's name. \Ve'll publish the 
winninl{ dCflign here and give the 
winner $100 upon publication. 

To gh'e you an ideo of what we're 
lookinj1: for, here's Richard Burkhart's 
desiJln; 

I 

i " 

Send all entries to: Fairchild Linear ('onlelll 
1'.0. Box 88OA, Mountain Vie .. ·• Ca1irornia 91010 
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One more time: 
Fairchild built a reputation on new products, 

new technology and new applications. Last 
month we ran the editorial below. It announced 
another new step for Fairchild. A commitment to 
do business wherever there's business. First 
source. Or second. It was a major policy decision 
for us. So major, in tact, we're repeating the 
editorial this month. 

EDITORIAL 

If We Can't Sell You OUI'S, 

We'll Sell You Theil's. 
For a long time, Fairchild built only linears designed 

by Fairchild engineers. We didn't think anything else was 
worth the effort. People sa id we had an NIH (Not 
Invented Here) complex. And, they were right. 

However, it's been brought forcefully to our attention 
that a couple other guys in this business know what they're 
doing. The competition is coming out with some pretty 
worthwhile linears. Our customers have noticed too, 
because they're talking to other manufacturers about 
Linears we don't make. They're even talking to sole 
sourcers! 

To keep things even, we've decided to give our wander­
ing customers something they're going to need if they 
start dealing with a sole source linear maker: A second 
source. Us. (Just in case the original supplier's factory 
blows up or they lose the formula or whatever it is that 
happens when you can't get delivery.) 

Starting now, Fairchild is introducing a new line of 
Jinea rs. We call them IT circuits (Invented There). 
The first two a re avaiJable today: The LMIOI and the 
MC1495. Soon we'll add the LMlOIA, MC1496 and 
the SN7524. Of course, we've given them Fairchild part 
numbers. Here's a conversion chart: 

p. A795 
"A796 
p.A748 
p.A777 
"A761 

Analog Multiplier 
Modulator 
Operational Amplifier 
Operational Amplifier 
Sense Amplifier 

MC1495 
MC1496 
LM10l 
LM101A 
SN7524 

There will be other additions to the IT line soon. So be 
sure you contact your local Fairchild Sales Engineer 
before you drop a design for lack of a reliable alternate 
source. Just give him the part number you want and 
ask him to check the IT line. Farewell NIH. 
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Introducing the Worlds First 
Monolithic J-FET Input Op Amp 

Punch-through op amps are 
obsolete. 

applications as active filters , 
voltage followers, integrators, 
summing amplifiers, sample 

, 

Fairchild's new p.A740 now 
offers 150pA (max.) current into 
either input. While some manu­
facturers are talking about super 
beta or punch-through transistors 
with current gains of 1000, 
Fairchild technology now makes 
possible J-FET devices with 
equivalent betas of over 15,000. 
And, they're completely compat­
ible with standard monolithic 
processing. 

The p.A 740 is a simple two­
stage design similar to the p.A741, 
but emp!oysJ-FET input tran­
sistors to obtain extremely low 
input currents . 

.. A740 Electrical Performance 
Input Current ... . ....... . l50pA max. 

I"~ ;npul) 
Unity Gain Slew Rate ......... 6V II' S 
Input Resistance .. .. . . .... lO't Ohms 
Voltage Gain ..... . ...... ' ..... 12OdB 
Input Offset Current. . . ... . ..... 3OpA 

The new linear has all the 
convenience of the p.A 741: 
internal frequency compensation 
for unity gain, input over-voltage 
protection to either supply, Qut­
put short circuit protection to 
ground or either supply. and the 
absence of "latch-up." 

Balanced offset null is easily 
obtained with a 10Kr. potenti­
ometer and does not affect other 
parameters. 

Other p.A 740 features include 
a wide common mode range of 
:!; 12 volts, high differential volt­
age range of :!; 30 volts, and wide 
operating supply range of :!; 5V 
to :!; 22V. 

The p.A740 is directly inter­
changeable with the p.A 741, 
p. A748 or p.A709. 

The new Fairchild device 
provides circuit designers with 
superior perfonnance in such 

£ , j." 
~ ... and holds, transducer amplifiers 

and other general-purpose 
feedback applications. ~.' 

~ 

.p w r ~~ ° [-<; .. ;. 
"'" 0, 

'-- " 
~ .' 

, , ." , 
" • 

The p.A 7 40 is now available in 
TO-99 packages (both military 
and industrial temperature 
ranges) from any Fairchild 
Distributor. ~ 0, ~l " 

~ , 

f 0, " H$der Service NumL>o.r 211 

JlA740 m INPUT OPAMP 

fJ:.A757 Ideal Choice for an 
AGC-Able AM/IF Amplifier 

Fairchild's p.A 757 can be used 
very effectively as a high gain, 
wide AGe range IF ampli6er. In 
this application, the input signal 
from the generator is matched to 
the input of the microcircuit with 
transformer T t • The output of the 
1st section is taken from Pin 12 
across a tank circuit which acta as 
a load impedance. The signal is 
coupled through a capacitor to the 
input of the 2nd section, Pin 10. 
The output of the 2nd section is 
taken in a push-pull manner with 
transformer T 3. The secondary 
of T 3 drives the diode detector 

• OM <t--. 

" 

from which audio is recovered. 
Ql acts as an AGe signal ampli­
fier to provide gain for the AGe 
signal from the diode detector. 

Voltage gain of the circuit from 
the input of T I to the input of 
T 3 is typically 80 dB, while the 
AGe range is typically 70 dB. 
Input signal handling capability 
of the microcircuit is typically 
300 mV ••• at the input terminals 
of the microcircuit at full AGC. 
Stable gain is obtained over a 
wide temperature range, regard­
less or AGC setting. 

+'" 

pA757 AM/ IF AMPLIFIER _ .... 

" -



Application 
Digest 

If you'd like any of the following 
application literature just write: 
Fairchild Linear Applications, 
Box B80A, Mountain View, 
Calif. 94040. Ask for it by 
publication number. 

Publication 
Number Title 

138 .. A725 tll8t rumcnto.lion 
Applications 

134 The Frequency Division 
MultipleI Channel Amp 
with the,. A 748 

I31 An Arithmetic Analog 
Computer using ,.A 735 
Logarithmic Amplifie r 

129 Low·PallS Active Filter for 
Electronic Imaging using 
the ,/IA715 

12' Applicationaof the IlA749 
Dual Operational 
Amplifier 

141 I' A742 (TRIGAC) AC 
Power Control Handbook 

164 Applications of the ,.Am 
lO-BitCurrent Source 

136 Low-Drift, Low·Noise 
Monolithic Operational 
Amp ror Low Level Signal 
ProceMing- " A725 

133 More Voltage Regulator 
ApplicatiolUl usil\l the 
,Am 

128 A High Speed Sample and 
Hold ulling the p. A715 

126 The " A749 Dual Opera-
tional Amplifier 

123 A Micropower Monolithic 
OpAmp-.I'A735 

99 ,.A 733 Oscillators 14. ,.A7SI High Speed Dual 
Channel SeJUKl Amplifier 

130 ,. A725 AGe Aml>lHier 
127 A Tral)(!widal Deflection 

Circuit for use with the 
3250 Numeric Character 
Generator using the ,.A715 

III A High Speed. Zero I nput 
Current Chopper Amp-
.. A715 

II. A High Speed Differential 
Preamp for Thin Film 
MemoriN- I' A751 

124 The ,. A746E Color TV 
Chroma Demodulator IC 

183 A Low·No~ Preamplifier 
_,.A741 

17, The,.A739-A Low·Noise 
Dual Operational Amplifier 

122 A Monolithic Radialion· 
~iatant Operational 
Amp-,.A744 

171 Apl>iicationa of the 
" A739 and I'A749 Dual 
Preamplifier Integrated 
Circuit. in Home 
Entertainment Equipment 

Fairchild Cuts Prices 
of Ten Popular Linears 

Say goodbye to modules. 
New prices on Fairchild's most popular Linear ICs now make 

modules expensive as well as bulky. 

The Price S tory: 

DEVICB ORDER INC TEM PERATURE OLD PRICE NEW PRI CE-

TYPE CODE RANGE 100-999 100-999 
J1A715 U5F7715312 -55°C to +125°C $4B.00 $30.00 
,A715C U5F7715393 DoC to +70°C 15.00 7.95 
J1A722 U3M7722333 -20°C to +S5°C 65.00 37.50 
J1A722B U3M7722334 DoC to +55°C 50.00 22.50 
JlA725 U5B7725312 -55°C to +125°C 4B.00 37.50 
JlA725B U5B7725333 -20°C to +S5°C 37.50 25.00 
,A725C U5B7725393 DoC to +70°C 15.00 
,A735 U5B7735312 -55°C to + 125° C 4B.00 37.50 
,A735B U5B7735333 -20°C to +S5°C 37.50 25.00 
,A735C U5B7735393 DoC to +70°C 15.00 

·Call your local Fairchild distributor o r Field Sales office for even lower 
volume prices. 

The Performa nce S tory : 

JlA 715 - High Speed Op Amp 
100V / JlS Unity Cain Slew Rate 
300nS Settling Time 
65MHz Bandwidth 
70nA Offset Current 
I~ Se",;.,. Number 2 13 

Jl A722 - 10 Bit DI A Converter 
Current Source 
::t:B¥.! Bit Accuracy 
10 Bit R esolu tion 
600nS Switching Speed 
I nternal P recision ReCerence 
B_1 .... $Mviee Number 21<11 

Win $100 

JlA 725 - Tns trumentation 
01> Amp 
O.5,u. V rc Voltage Drift 
12BdB Voltage Cain 
120dB Common Mode Rejection 
O.6pA\rHi Input Noise Current 
It.ders..v;c. NumbN211!i 

p.A 735 - Mieropower Op Amp 
1OOP.W Power Consumption 
O.5nA Offset Curren t 
10M!! Input Resistance 
Wide Supply Voltage Range 
It_ Ie, Servioo NUR,be,216 

We hope you're getting your entries ready for the contest we 
announced last month. 

Just in case you missed the announcement, here's what 
you have to do to enter: 

1. Get all the facts on a Fairchild Linear IC. 
2. Design the world's greatest application for it. 
3. Send to: Fairchild Linear Contest, P. O. Box SSOA, 

Mountain View, California 94040. 
All entries will be judged by the editors of EEE Maga­

zine. Every month, they will select the most imaginative 
application and give us the designer 's name. We'll publish t he 
winning design and give the winner $100 upon publication. 

Ready. Set. Design! 
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The best of Linear 
For the past several months, 

we've presented a profusion of facts, 
specs and applications on Linear 
Integrated Circuits. 

I t 's time for a recap. Just in case 
anybody missed something they 
shouldn't have. 

The following two pages contain 
the most significant product infor­
mation we've presented in this ad 
series. Not that everything else 
wasn't important. 

But, if we only had one ad to run 
this year, this is the ad we'd run. 
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New Op Amp has Gain of 3,000,000. 
Fairchild's new }LA 725 Instru· 

mentation Operational Amplifier 
can do the same jobs that used to 
require expensive chopper· 
stabilized or complex discrete 
component amplifiers. The }LA 725 
is ideally suited for use in Low 
Level Signal Conditioners, Instru· 
mentation Amplifiers, Precision 
Measuring Equipment, Process 
Control Systems and Data 
Acquisition Equipment. 
Eleetrical Performance/Feature" 
Low Input Noise Current ... O.6pA/H z 
High Open Loop Gain ....... 3,000,000 
Low Input Offset Current ........ 3nA 
Low Input Offset 

Voltage Drift ............ O.5,11V r C 
High Common Mode Rejection .. l20dB 

One of the many applications 
for the p.A 725 is in Linear pboto­
detection systems. Use of a PIN 

Photodiode with the p.A725 
provides the user with a low 
noise linear detection system 
which operates from low " 
voltage supplies and has 
none of the inherent -~ 
disadvantages of photo­
multiplier tubes (high ,r.=t 
voltage supplies, aging effects, 
large physical size, high 
power dissipation). 
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. "'725 PIN PHOTOOIODE AMPLIFIER 

Micropower Exists-J.LA735 
Minimizing power drain, weight 

and space gives design engineers 
ulcers (how come the system power 
supply designer is the last one to 
know you've overrun the allotted 
system power consumption?) . 

Here's good news. Relief exists : 
The p.A735 micropower opera· 

tional amplifier uses only lOOI'-W 
at ± 3.0 volts. 

Systems such as space vehicles, 
aircraft, and portable medical 
equipment will benefit from the 
use of the }LA 735 by shrinking 
bulky batteries. It gives you 
low quiescent currents. It also 
gives you versatile, accurate 
and cool operation without the 
customary design tradeoffs. 

In addition, the }LA 735 simpli­
fies design of high impedance 
instrumentation circuits due to its 
extremely low input currents. 

Here are some typical device 
specifications: 

input offset current 
input bias cu rrent 
input offset voltage 
supply voltage range 

power oonsumption 
open loop voltage gain 
input impedance 
noise 

500pA 
5.0nA 
J.OmV 
:!: 3 volts 
to:!: 18 volts 
lOO,.W 
20,000 
IOmn 
. 5pA/I/Hz 

Smart engineers who like to 
minimize component count can 
now take advantage of a new 
simplified frequency compensa­
tion scheme that applies over 
the entire supply voltage range of 
the ,.A73S. 

" " 
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Mo.t _i ..... lit. 10 elimiouole Ihooe YIP. 
""P'lft'Iiw. hard-1o-6nd aopocilon tha.1 ... IJ-=e 
and dol..,.. liere'. a nift), l ilU..ppLatiorl whieh 
.. ill avoid la rS8 cap.eno .. in low frequency . 
ac:liWt filler ~. And with very low su""ly 
curnnt d .. inl 
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The new pric:e is low, too_ 

,.A735 -56-Cto +l25"C $37.50@ 100 
,.A735B-2Q-Cto +SS"C S22.50@ I00 
... A735C O"Cto +70"C $15.00 @ 100 

See? Micropower does exist; 
a live and in quantity at your 
Fai rchild distributor. 



Introducing the World's First 
Monolithic J-FET Input Op Amp 

Punch-through op amps are 
obsolete. 

Fairchild's new pA 740 now 
offers 150 pA (max.) current in to 
either input. While some manu­
facturers are talking about super 
beta or punch-through t ransistors 
with current gains of ]000, 
Fairchild technology now makes 
possible J-FET devices with 
equiva lent betas of over 15,000. 
And, they're completely compat­
ible with standard monolithic 
processing. 

The new linear has all the 
convenience of the p.A.74 1: 
internal frequency compensation 
fo r unity gain, input over-voltage 
protection to either supply, out-­
put short circuit protection to 
ground or either supply, and the 
absence of "latch-up." 

Balanced offset null is easily 
obtained wi th a 10Kn potent io­
meter and does not affect other 
parameters. 

Other p.A740 features include 
a wide common mode range or 

applications as active filters, 
voltage followers, integrators, 
summing amplifiers, sample 
and holds, t ransducer amplifiers 
llnd other general-purpose 
feedback applications. 

T he p.A 740 is now available in 
TO-99 packages (both military 
and industrial temperature 
ranges) from any Fairchild 
Distributor. 
It.,.dor S<-rviCft Number I!l 

!' , 
0" 

0" 

% 12 volts, high differential volt­
age range of % 30 volts, and wide 
operating supply range of ± 5V --r0' to % 22V. 

(oj; 
.,l-~ "' ,--- :1> " ~ ~ 

-~ 

,. 

The pA 740 is a simple two­
stage design similar to the /'-A 741, 
but employs J -FET input tran­
sistors to obtain extremely low 
input currents. T he p.A 740 is directly inter­

changeable with the p.A. 74 1, 
p.A 748 or p.A 709. 

- 'k " 
" -

,.AHO EI~lric.l l~etrorm.nte 

Input Current J50pA mill[. 
leidwr inpul ) 

Unity Gain Slew Rate 
Input Resis tance 
Voltage Gain 
Input OOllCt Currenl 

6V/,.S 
Ion Ohms 

120dB 
30"A 

The new Fairchild device 
provides circuit designers with 
superior perfonnance in such 

0, 
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" 
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The New fJ-A796: 
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.. ... 740 f EY INPUT OP ... MP 

We Knew It Was Going 1b Be Versatile, 
But We Didn't Know How Versatile. 

The new low-cost p.A 796 Dou bly 
Balanced Modulator/ Demodu­
lator is finding its way into an 
amazing variety of systems. 

," " 796 DOUBLY BALANCEO 
MODULATOR/ DEMOOU LATOR 

I ,., - ., , 

0, 

r 

Communications-gear engi­
neers are taking advantage of its 
great versatility and high carrier 
suppression in modulators and 
demodulators for single sideband, 
suppressed carrier and phase 
shift key transceivers. J t's also 
being used as a synchronous AM 
demodulator, a quadrature FM 
demodulator, and as a phase 
comparator for phase locked 1001) 
receivers. 

circuits for NRZ or phase encod­
ing systems, while remote D.C. 
R-G-B gain controls, color shade 
and keystone corrections are 
practical for color TV broadcast 
equipment use. Other possibilities 
lie in signal chopping, frequency 
changing, linear mi.'(ing and more. 

Ile reAre The Specs: 

--, 1< 
l 

:>-1 I 
1 

Digital tape/ disc memory 
designers are utilizing the p.A 796's 
unique properties in fast differ­
entiators and phase correcting 

Carrier SUI'Pression 65dB 
1rnnsndmiltance Bandwidth 

Cnrrie r Porl 
Signal Port 

Signal Gain 
InlJut Impedance 

3OOMI-Iz 
BOMHz 
3.5V/V 

(s ignalIJOtt) 200Kn 
InputOlTselCu rrent 0.7 ... A 
Differential Output Swing 8.0 volts p.p 

Here .\ re The l~rices: 
USF7796312 
-5S~C to + 125-C 

U5F7796393 
OCto 70~C 

$4.8O @ 100 pc!I . 

$2.25 @ 100 pCII. 

--
'. 

-
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Incase you haven't noticed, Fairchild has modi­
fied a long-standing posture against "second 
sou.rcing" (last month's editorial "Farewell N IH" 
pretty well spelled this out). 

A one-sentence summary of our new position 
would read lihe this: 

I f a linear circuit - any linear circuit - is worth 
mailing, we're going to make it, regardless 0/ its 
point 0/ origin. 

Got the point? Fine. Now hear this: 

EDITORIAL 

Fairchild doesn't make 
"The Super" Op Amp. 
Heres why: There has never been, isn't 
now, and probably never will be a true ultimate op amp. 

Ideal op amps exist only in textbooks. They can't cut 
the musta rd in the real world of systems design where 
trade-ofTs like slew rate vs. power consumption or com­
mon mode rejection V5. inpu t current make the 
critical difference. 

Then there's dollars. Cost vs. perlonnance. A $60 or 
a $28 or even a $15 super-beta, or FET, or high-gain, or 
whatever-you-call-it op amp simply isn't going to make 
it past an experienced designer very often (except 
as a tinkerer's toy). Who wants to live with the dual 
problem of J>nying too much in order to lose design 
flexibil ity? 

Smart engineers want options. They want to meet 
mnny different system requirements. And there's only 
one answer to this type of requirement : 

A complete fam ily of op amps. 
Not just one or two devices which are obsoleted 

quickly by higher priced "A" versions. Not a "complete 
line" 01 three or lour circu its. Modem systems can't 
be built with just a hammer and a saw. It takes a com­
plete tool kit. 

We offer a true family of op amps. A tool kit of fifteen 
separate circuits. At the base of our fami ly is a sol id 
core of low cost general purpose OJ> amps to meet 80% of 
you r system's requirements. On top of these, we have 
a complete set of complementary special purpose ampli­
fiers designed lor vn rious combinations of low input 
currents, high accuracy, high speed, low power, tempera­
ture stability or high CMRR. 

It's conceivable, we admit, that some day in the future 
there will be a true, ultimate, universally useful, 
supercalifragilistic op amp. We're looking for it inside 
Fairchild. And outside Fairchild. If we find it, we'll 
build it. And if we do, you cnn count on not having to 
compromise either system design or cost/performance 
to use it. 
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TRIGAC PRICE REDUCTIONS 
THREAT TO MECHANICAL 
SWITCHES & RELAYS. 

New prices on Fairchild's p.A742 
"TRIGAC" make replacement of 

troublesome electro-mechanical 
components a reality_ Countless 

applications are now economical 
(oven and room temperature 
controls, ON-OFF motor controls, 
level detectors, fan controls, etc. ). 

No .. ' ,II A74217ices: 
@ 100 was $4.95 now S2.35. 
Simal new 1000 piece price$I.95. 
Immediate shipment available 
from stock. 

}J-A742 "TRIGAC"-Powerful Solution 
to Power Control Problems 

Electrical Performance/Features 
• Operation direcUy from Deor AC 
50 H z 10440 Hz (24 VAC to 440 VAC). 
• Bridge Sensingwilh adjustable 
H ysteresis. 
• Minimizes RFI with Resistive or 
Inductive Loads. 
• Large Output Pul!1C8 - J Ampere 
Peak. 
• Minimum external components 
required. 
• High Noise Immunity. 
• No electrolytic capacitors required 
lor most applications. 

The llA 742 Zcro-crossing AC 
'll-igger performs all the signal­
processing required to provide pre­
cision control of large loads by small 

sensors, while elimirutling RFl 
problems by switching at the zero­
crossings of the load current. Addi-

] PHASE ZERQ.CROSSINO DtJAL·T1iRESHOUl 
TEMPERATURE CONTROll£R 208 V 3¢60-

tional features are the internal (::=~~~==±===;::----:] _ .. 
pro\lision for time-proportioning " 
and dead-band control, plus an 
internally regulated supply for 
operation directly from the power 
line. One ampere output pulses 
trigger e\len large 
thyristorsdirecUy. HaII- \I 

cycle firing with resultant 
DC in the load is pre-
\lented by special internal \I 

logic design. 
Here's an example of 

what the "TRIGAC" can do: 

",~:=1 

Micropower Exists-}J-A735 
Minimizing power drain, weight 

and space gives design engineers 
ulcers ( how come the system power 
supply designer is the last one to 
know you've overrun the allotted 
system power consumption?) . 

Here's good news. Relief exists: 
The p. A735 micropower opera­

tional amplifier uses only lOOp. W 
at: 3.0 \lolts. 

Systems such as space \lehicles, 
aircraft, and portable mediad equip­
ment will benefit from the use of 
the p. A735 by shrinking bulky bat­
teries. It gives you low quiescent 
currents. It also gives you versatile, 
accurate and cool operation without 
the customary design tradeofTs. 

In addition, the I'A 735 simplifies 
design of high impedance instrumen­
tation circuits due to its extremely 
low input currents. 

Here are some typical de\lice 
specifications: 

input offset current 
input bias current 
input offset \loltage 
supply voltage range 

power colUlumption 
open loop voltage gain 
input impedance 
noise 

500pA 
5.0 nA 
1.0mV 
:I: 3 volts 
to:l: 18 volts 
IOO /A W 
20,000 
10mfl 
.5 pA /Vifi 

Smart engineel1J who like to 
minimize component count, can now 
take advantage of a new simplified 
rrequency compensation scheme 
that applies over the entire supply 
voltage range of the IlA 735. 

• • 
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The De .... price is 1011', too-

,.A735 -55Q C to+I 25 Q C S30.00 @ IOO 
,.A735B-2Q°Cto +SS"C $22.50 @ IOO 
,.A735C O· Cto +70 Q C $15.00 @ IOO 

See? Micropower does exist; alive 
and in quantity at your Fairchild 
distributor. 



Op Amp Digest 
Below you'll find the Fa irchild 

opamp family. A circuit for every 
application. A tmde-ofT fo r every 
system. A price (or every parts lis t. 
Everything except a "super op amp" 
(see cover editorial to find out 
why ). You am order addi tional 
information via the I'(!8der service 
numbers listed below . 

.. A71~- Riah Speed Op Amp 
100 VII' S Unity Gain Inv. Slew Rale 
300 nS Settling Time 
65 MHz Bandwid th 
70 nA Offset Current 
n.der Sttvift Number 71 

,.A7ZS_ lnli trumentat ion 0 1' Amp 
O.5I'Vr C Voltaxe Drift 
128 dB Volt.llge Gnin 
120 dB Common Mode Rejection 
0.6 pA/V Viiz Input Noise Current 
R..o...se,....itw Number 72 

... A7%7 _Tempera lure Sta bilized Prea mp 
2 pA/ "C Offset Current Drift 
0.6 "V, oC Offset Voltage Drift 
300 MO Inl)ut Resistance 
2 nA Offset Current 
1t.<W s..-iN N ..... btr 73 
.. Ai~_ Micropo ... er Op Amp 
100 "W Power Coll5umlllion 
500 pA Offset Current 
10 MO Input Resistance 
Wide Supply Voltage Ra",e 
,...... Sen'iao Nummr 14 

,.ATJ9_ DUll Low Noist Op Amp 
2.0 dB Noise Figure 
86 dB Volta8e Cain 
:1:13 YOutput Swing 
Wide Bandwidth 
~ Son..,. Number 75 

,.A740- FET Input Op Amp 
iO'2ohms Input Impedance 
80 pA Input Bias Current 
6 Y/fMS Slew Rate 
Internal Frequency Compensution 
J __ Senoift Numbfor76 

,..AH I-Generl ll'urpolie Internally 
CompenA teil Op Amp 
200,000 V IV Voltage Gnin 
Short Ci rcuit P rotected 
Latch·up Proof 
:1:30 V Differential Input Voltnge 
n-iH Ser<ke Numbf,r 77 

.. AiH- Dualin terni lly 
Compenl;a ted Op Amp 
Short CircUit Protected 
Latch·up Proof 
:1:30 V Differential Input Vt)ltage 
200,000 V IV Volta8e Gain 
RHderSe.vic. Nun>bef 78 
,..Ai48 _ Geonera l Purpose Externally 
Compensated Op Amp 
Short Circuit Protected 
Latch.up Proof 
2:30 V Differential Input Voltage 
200,000 V IV Voltage Gain 
R.. .... s.-. N-.boer 79 

,..AH9- Dual Generall'urpolie Op Amp 
92 dB Voltage Gain 
2Q mHz Bandwidth 
Latch.up Proof 
Short Circuit Protected 
It.der Servke NumiMr flO 

,.AT77- I>reeision Op Amp 
30 nA lnput Bias Current 
1.5 nA Input Offset Current 
Low Offset Voltage and Current Drirt 
Short Circuit Protected 
I~ ~ke Number 81 

,--------------------------------------------------------------, , , , , , , , , , , , , 
: ' 

Bargain Corner 

, , , , , , , , , , , , , , , , 

Keep your eyes peeled ror this space. 
Almost every month it will ca rry glad tidings 
of new prices. Here's one for openers: 

FOU l' Quadran t Ana log Multiplier 
!<A79~(, - wlls$12.00 now $5,95-

(Don" miss /l ew prices on Jl.A742 TRIGAC- see ,acing page) 

- Price based on 100 l)ieces. 

, , L ______________________________________________________________ J 

Hot Off the Press 
You can take it with you. We've just 
published a n a ll-new Fairchild Linear 
Condensed Catalog. J t's pocket s ized 
so that. you enn lug itatound with you. 
For n (ree copy, use reader service 
card number below: 

Win Fame and Fortune 

"' iII in thi" box. 

(Yollr circuit here) 

By now you ought to be down to the filk'll strokes of prepar­
ing your entry in our recc.ntly nnnounced Linear Applications 
Contest. Here are the ru les, remember? 
l. Get a ll the facts on a Fairch ild Linoor IC. 
2, Design the world's greatest application (or it. 
3. Send to: Fairch ild Linenr Conletlt, P.O. Box 880A 

Mountain View, Ca lirornia 94040. 

All enlTieoo will "'" iq.t by the edilonl of EEE M~ne. Every 
month, u..,. will .eleo:1 the ..-1 i ....... i ... li,-.. appl""'I>on .nd ,ift 
us the d,..ianer'a """,., W.· II pubLish the wlnnina dtaicn and ,iva 
the winner SIOO upon pubI;"lion, 110111<1)'. Set, o..;,n! 
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Last month, we told you why we didn't make 
the "Super" Op Amp. We said t/wt ideal op amps 
exist only in textbooks and real applications in 
the real world need a family of op amps to meet a 
family of requirements. Which got us into a dis­
cussion of our family of fifteen different op amps. 

This month, we've got another op amp story . 
This one has a Moral: 

EDITORIAL 

You Can't Afford to Wait 
Until the Price Goes Down 

Once upon a time (5 years ago to be exact), 
Fairchild designed an Op Amp. It was called the 
p.A 700. It cost $64.00 and people bought them as 
fastas we knew how to make them. (Maybe even 
faster.) Some people didn't buy the p.A7oo. They 
said the price was too high. And so, they built 
their systems the old way. 

Then, as time passed, the popularity of the new 
p.A7oo grew and grew. And the price went down 
and down. So fast, in fact, that the companies 
who first used them were surprised. And happy. 
Their systems performed better and were more 
profitable than those of their more cautious fel­
lows. Today, these companies are reaping the 
benefits of their foresighted decisions of those 
pioneer days. 

'Ibday, the p.A7oo seUs for $1.90. MORAL? 
When you see a new Lie such as the p.A 725, 
p.A741 or p.A796, think of the lesson of the 
p.A7oo. You can't afford to wait until the price 
goes down. 
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The New J.LA796: 
We Knew It Was Going To Be Versatile, 
But We Didn't Know How Versatile. 

The new low-cost p.A 796 D oubly 
Balanced Modulator/ Demodu­
lator is finding its way into an 
amazing variety of systems. 

Communications-gear engi­
neers are taking advantage of its 
great versatility and high carrier 
suppression in modulators and 
demodulators for single sideband, 
suppressed carrier and phase 
shift key transceivers. It's also 
being used as a synchronous AM 
demodulator, a quadrature FM 
demodulator, and as a phase 
comparator for phase locked loop 
receivers. 

Digital tape/disc memory 
designers are utilizing the p.A 796's 
unique properties in fast differ-

entiators and phase correcting 
circuits for NRZ or phase encod­
ing systems, while remote D.C. 
R-G-B gain controls, color shade 
and keystone corrections are 
practical for color TV broadcast 
equipment use. Other possibilities 
lie in signal chopping, frequency 
changing, linear mixing and more. 

Here Are The Specs: 

Carrie r Suppression 
TransadmiUance Bnndwidth 

Carrie r Port 
Signal Port 

Signal Gain 
Input lml>edance 

(signal port) 
Input Offset Current 
Differential Output Swing 

65dB 

300M Hz 
SOM H z 
3.5V/V 

200Kn 
O.7I'A 

8.0 volta p .p 

Good Old J.LA723: 

Here Are The Prices: 
U5F7796312 
_55°e to +125°e $4.95 @100pes. 
USF'7796393 
O°C to + 70°C $2.25 @ 100 pes. 

--• , --• 
, 

-
• 

j<A 796 DOUBLY 8ALVI(:(D 
MODULATOR/ DEMODULATOR 

•• -
1-1:: 

l 
1 

, 

I 
n 
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Everybody's Favorite Voltage Regulator. 
Fairchild's p.A 723 is the only 

voltage regulator on the market 
t.hat can handle just about any 
power supply application. It 
works Crom both positive and 
negative sources in series, shunt, 
or as a switching regulator. 

If 2 to 37 volt output range 
isn't enough, it can also be used in 
a floating mode. 

On one chip, you get a 
temperature-compensated ±3% 
absolute accuracy zener diode 
reference, an error amplifier, a 
lSOmA series pass element, 
short circuit protection and a 
zener level shifter. 

The p.A 723 was the first mono· 
lithic linear circuit to employ 
a J·FET as a current source for 
voltage reference. An external 
series pass element can be added 
if larger output currents are 
needed. An internal feature-

remote shut-down - may be used 
to conserve system power when 
a section of logic is not being used. 

The p.A 723 also features .01 % 
line regulation, .03% load regu­
lation, .003%r C temperature 
coefficient and ripple rejection of 
74dB. 

The most popular applications 
for the p.A 723 include laboratory 
power supplies, isolation regu­
lators for low-level data amplifiers, 
airborne power supplies and local 
on-board card regulators. 

The p.A 723 and Foldback 
Current Limiting 

The p.A. 723 includes adjustable 
current limiting. As an alternative 
to the standard current limiting 
techniques, fold back current limit­
ing may be used to advantage in 
any power supply situation in 

which the output device power dis­
sipation under short circuit con­
ditions becomes intolerable due to 
device and/ or heat sink limita· 
tions. This technique utilizes 
positive feedback to accomplish 
the foldback action oC reducing 
both the output voltage and cur­
rent during overload conditions. 

+ 
-
• 

• 

fOlDBACK CURRUIT UMmMG 
IOIEGATIVE R[GULATOII 

'. "'" R I·~ 

R •• 5100 
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Digest 

of Communications and 
Consumer Circuits 

Here's a list of the most popular 
oonsumef industry LICs from the 
only major supplier in the world that 
spends all of its time making cir· 
ClJ.its and none of its time making 
television sets. (We don't make 
radios either.) 

.. ,"TURF-IF Ampli6tr 
Symmf'tricai Limiting 
Internally Biased 
FOfWllrd 'I'ranllldmittance - 35mmho. 
Best ..elling IF amp in the bulin(!M 
R..!or Sonieo N"""* 100 

,A7s!- PM Sttr~ Mulliplu O«ool'.r 
SterfO SwitchinR. Audio Mulin!:. 

Stel"OO Lamp Drivinlf Capability 
45dBChannel Separation with Mini -

mum Component Count 
(Replaces MCI304) 
R.&t s.mt.o ~oamber 10\ 

,Ai19- DUll Lo ... Noise llijl:h Cai n 
OIN'r&lional Amplifltr 
Great (or Stereo Phono Inpull 
bV RMS Noise Voltage (Audio Band) 
High Gain 
High Output 
Very Low DiAtortion 
ReodK StrriN N..-.. 102 

~H!- "TRIGAC" 7Aro-CrOMing A.C. 
Tri[!:tt:tr 
Economical Solid Stale Power Control 

for Conwmtf and Indutlrial 
Al'plicationa 

Mirurnum EJ:tetnlll Comlx>nent Count 
2 amp Peak Output 
.... s..-N ..... ICO 

,.Ai4i-Color TV Chroma l}emodulator 
The Industry', Bet:t Seller' 
Low Outllut Orirt 
IQVP.POutput Swine 
Doubly Balanced Demodulatorl 
Internal NTSC MalriJ: 
ReMIt ~ N.-ber 104 

,.AN9D - DUll OPl"rltional Amplifier 
Perfect Stereo Thllfl Recorder J nput 

Amplifier 
Very Eoonomical 
ComPllci TO·5 Package 
RMder ~ Number lOIS 

,.AiSI-TV/Io'M Sound Channel SYltem 
Gain. Limiting, Detection and Audio 

Preamplifier 
lOO .. V Sensitivity 
Can drive output device 10 4 walta 
High Performance 
Low Pric.' 
Ro.dor s..-. 1'0 ..... 106 

,.Am - Gain Controlled I.P. Amplifier 
iOdB G.in 
70dB AGe na",e 
300mV S~l Handlin~ Capability 
Stable Characleri,tiCi ne.pite Supply 

and 'Il!m~rature ChalliS 
Ro.dor s.,..,n 1'0 .... 107 

~~~- Moclulator _ l}emodulator 
UDUbie-Balanced Modulator 
Demodulator on a Chip 
UaeinAM. FM, SSB. Phue Lock 

(D~P. Ditc and Tape Sy,tertUI 
t>~~_la('ft the M CI596) 
'-~N""""'IOI 

r---------1 ' 

i~iiD ®i 
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i Bargain Corner i 
1 1 
11 Keep your eyes peeled for this space. 1 
1 

Almost every month it will carry glad I 
I tidings of new prices. For example: I 
1 1 
1 1 
1 1 
1 1 
I I F / Limiting Amplifier I 
1 ,A703E-w~$2.IO now$LOO' 1 
1 (U5Z7703394) 1 

1 ® ·Priee~onIOOpi_. ® 1 1 SAVE SAVE 1 

i $110 $110 i 
I i 
~-----------------------------------~ 

Hot Off the Press 
You con take it with you. We've just 
published an all· new Fairchild Linear 
Condensed Catalog. It's pocket sized 
80 that you can lug it around with you. 
For a (ree copy, use reader service 
card number below: 

n..cler s....-;.:. Number 100 

We're About to Announce 
the First Winner 

By now you ought to be down to the hfUll strokes of prepar· 
ing your entry in our recently announced Linear Applications 
Conlest. Here are the rules, remember? 
1. Getall the ractsonn Fairchild Linear IC. 
2. Design the world's greatest application fo r it. 
3. Send to: Fairchi ld Linear Contest, P.O. Box 880 A, 

Mountain View, California 94040. 

FAIRCHILO 

fMDtII.DIIlMICOtIDUCT~ ... ~oI,ootCI>!W c..on.<. ___ Co<P<><.lion _In v ..... <:.1_ t404O.14'5) M2-SO" TWl(; I1D-31t+135 SEMICONOUCTOR 
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We deliver the goods 
For the last six months, in this column, we've 

been running on about what we're going to do for 
you: We'll give you LI e this. LIe that. LIe to 
make t he mind boggle. 

Promises, promises? 
Nay. Realities, realities! 

Specifically, we've made three basic commitments 
in LIe: 

• 

1. TechnoJogicaJJeadership. 
We took the crown in 1965 when we 
introduced the p.A709 Op Amp, which 
essentially "opened" the LIe market. 
We intend to keep that LIe crown. By 
giving you more of the same. 

2. Second sourcing. A stable 
high.volume second source for those 
linears we didn't invent but which 
have fou nd a place in the market. 
That's us. We'll duplicate them. Sure. 
But more than that, where we can, 
we'll improve their performance 
without raising the price. 

3. Price leadership. We'll give 
you Lie devices at prices so low 
you'll be able to use them in new 
applications, where it would have been 
prohibitive belore. Pragmatic pricing, 
as it were. 
Not blue sky. Terra Anna. 

We deliver on our promises. To see how, 
read on. 
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Fairchild price leadership 
means big big big savings for you! 

Prioes shown are for industrial/com­
mercial products. Similar savings 
apply to military grade products 
(see your local distributor) . 
Save 31% on~A723 
Precision Voltage Regulator con­
sista of temperature-compensated 
reference amplifier, error amplifier. 
power pass transistor, current 
limiting circuitry. 
TO-5 or DIP 0 to + 70°C. Now 
52.25/100 pc. You save $LOC}' 

Re.der Stn-;c. Number 211 

Save 50% on l!A725 
Instrumentation Op Amp for precise 
low-level signal processing where 
low-noise, Jow-drift, accurate closed­
loop gain is required. 
TO-5. 0 to +70°C. Now 57.50/100 pc. 
Yousave$7.SO. 

Save 33% on flA735 
Micropower Op Amp. High gain 
with low standby power consump­
tion. For applications where battery 
life, system heating, input current 
are important. 
T().5. Oto + 70°C. Now 59.95/100 pc. 
You save 55.05. 

n.der SoMe. NumbH 213 

Save 35% on IlA740 
FET Input Amplifier. World's first 
totally monolithic J -FET input 
high.performance operational ampli­
fier. Ideal for active filters, long time 
constant integrators, summing 
amplifiers, sample and holds, bridge 
amplifiers. 
'fO..5. 0 to + 70°C. Now SI5.00/100 pc. 
You save $7.50. 

R.der Serv>c. NurnbH 214 

Save 31% on JLA741 
Internally Compensated Op Amp. 
Low cost, high gain. Has replaced 
IlA709 as industry standard. 
TO-5,DIP or Mini DIP.Oto 
+70oC. Now S2.25/100pc. 
You save $1.00. 

n-Mr s.v;c. N~ 21:i 

Save 62% 00 IlA748 
High Performance Op Amp designed 
for applications requiring individual 
tailoring of open loop frequency 
responses. Ide:al for feedback appli­
cations where flexibility is required. 

~ 3&0-0011(50) 
PREPARED BY CARSONfROSERTSflNC. 
EON. Auaust 15 

Unity gain frequency compensation 
achieved by single 30 pF capacitor. 
Slewing rates of 6V /IlS achicved by 
feed forward compensation. 
Same pin configuration as IlA741. 
Easy to usc. Increases systcm per­
fonnance. Lowers componcnt count. 
• High voltage ga in : 200,000 V / V 
• Short circuit protected 
• Large common mode snd differen-

tial volta ge ranges 
• No latch.up 
TO-5, DIP or Mini OIEOto 
+ 70°C. Now $1.'25/100 pc. 
You save 52.00. Available now. 
Off the Fairchild distributor shelf. 

R.door s.mc.. N .... b.r 2U!I 

~,. 

~,. 

Save 59% on JlA749 
General purpose dual monolithic 
op amp. Each amplifieru.seful a t 
frequencies up to 20 MHz. 
Output stage uses extcmalload 
resistor, which makes circuit ideal 
for matching special output loads, 
allows tailoring of open loop gain. 
o 20 MHz bandwidth 
• No latch-up 
• 140dB cha nnel separation a t 

10KHz 
• Voltage gain: 50,000 V/ V 
• 2V / IlS slew rate at unity gain 
DIPO to + 70°C. Now $1.90/ 100 pc. 
You save 51.59. Available now off 
the Fairchild Distributor shelf. 

R-w.-~ Numbw 217 

• 
Fairchild retains techno) 
with integrated entertai 

(at a practical price, toof) 

Perhaps there are otbers who might 
have the talent to part ition a com­
plete system into functional blocks. 
Perhaps. But who clse could have 
done it and kept the cost practical? 

Aha, no one! 

Another proof of leadership, right? 

The result of this coup is a TV in 
which all the signal processing is 
performed with 4 to 7 LlC devices. 

Bents the stuffing out of vacuum 
tubes in cost and performance. 

Even includes such consumer 
convenience functions as automtltic 
interstation muting and automatic 
color control. 

Our new manufacturing facility is 
designed to produce torrents of these 
low-cost devices for consumer 
industries. As well as low-cost 
Iinears for the military and indus­
trial equipment manufacturcrs. Our 
commitment: to be a ll things linear, 
to all people. 

Incidentally, if you're interested in 
playing with the IlA 780 Chroma 
Oscillator a nd the J.l.A 781 Chroma 
IF, let us know, on your company 
letterhead, here at the factory. 

We'll get you samples, data sheets, 
application information. 

COLOR TV 

-

[ 
• 
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logical crown 
nment devices 

We make promises into 
realities Jike the IlA 754C 
TV /FM Sound System 
It's just beautifu l! What we did was 
puta four-stagedilTf'rentiaI1imiting 
amplifier, a double-balanced quadra­
ture demodulator. an audio driver 
stage, and a regulatoo power supply 
all on one chip. Wow! 
That's the smashing new fjA 7Me: 
8O~V sensitivity. SOdS AM rejec­
tion. 3V RMSoutpul. All at low 
harmonic distortion plus a low 
impedance IF output compatible 
with ceramic filters . 

.... ---.. , -, 

,., 

"-

-- -- --9----1 .•• 

.,- .--.. ... "- -- -.... - ... .,.<ot_ ,_ ._ ... - -
Uee 'em in TV, mobile re<lCivers. 
lirJe<)perated and automobile FM 
and as synchronous AM detectors. 

Available now in dun.l -in-Jine 
$1.400t I K pie<:es and 
1'0-100 $1.50 at 1 K pieces 

It.dor Serv>coo Number 218 
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Fairchild becomes 1st rate 2nd source 
for linear IT (invented there) devices 

As No. 1 in 2nd sources, we give you 
not only pin-for-pin duplicates, but 
even better performers, if we can 
find Il WilY of milking 'em better 
without adding to the OO8t. 
Now here's one of our MH (Made 
Here ) but IT (Invented There 
H D (High ly Distinguishoo ) Lie 
devices: The -are you ready for this? -

MllTHDLlC ~A761 
Two Channel Core Memory 
Sense Amplifier! 
We promised to build the industry 
standard core memory sense ampli­
fier, SN7524/25. So we did. Then, 
because we are who we are, we 
improved it by some tighter thresh­
old matching for greater signal-to­
noise performance and less pattern 
sensitivity. Our ~A761 can be 
used by commercial and military 
computer manufacturers in small 
and large memories. It has greater 
speed for faster system cycle times. 
AC chnracteristics for simulated 
core input signals are guaTllnieed. 
Each chnnnel has independent T~L 
compatible outputs and inputs., 
but they share common threshold 
and power supplies. 
The ~A761 is an exact pin-for-pin 
replacement for the SN7524/25, but 
if you need the 8Iltne specificntions as 
the SN7524/25, specify the ~A7524 

and flA 7525 Tho Channel Core 
Memory Sense Amplifier. 
Electrical Performance 
• Threshold uncertainty ± 2mV 
• DifTerentiaJ in put b ias 

CUlTC!nt 3O)J.A 
• Input to output delay 20nS 
• Propagation delay 150S 
• Recovery 20nS 
Guaranteed AC min ONE and max 
ZERO tests 
The flA761 is available: In fully 
hermetic ceramic DIP. Now. OtT the 
shelf from your friendly Fairchild 
distributor. At prices that are the 
lowest in the industry! 

R-* Servk. N.....ber 119 

And two more l'tlHITHDLIC 
products from Fairchild 
~A729/~A732 Stereo 
l'tfultiplex Decoders 
The industry's standard FM Stereo 
Multiplex Decoders, now available 
for immooiatedelivery from Fair­
child. And made even more Highly 
Distinguished by Fairchild by 
improvoo sensitivity. higher channel 
separation, and lamp drive capabil­
ity inCf'Cased to 100mA. The J-LA732 
is a pin-for-pin replacement for the 
MCl304 and the ~A729 isa pin-for­
pin replacement for the MCl305. 
Both are available now. Oft the sheU. 

n.de. s. .... 1t-. N...,bet 220 
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In the Jut quarter of 1971, new products were 
introduced at the rale of about five every week. 
All "MADE IN FAIRCHILD." 

Our "MADE IN FAIRCHILD" program is in high gear. 
We are introducing an array of new processes, new 
services and new high-technology products that are 
significant and available. 

Alter the tint or the year, we will resume our ""MADE 

All-1SOLATBl ::~?::; fIIDNOUDI( 
DKlOlARRAY5 r~-
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IN FAIRCHILD" program. We'll introduce, on a 
regular basis, other new and significant processes, 
services and products designed for swift delivery in 
production Quantities. 

You can find all the new "MADE IN FAIRCHILD" 
products - as well as established products, available 
on a new, accelerated delivery schedule - at your 
friendly Fairchild distributor. 

fAIRCHILO S':MICONDUCT'OR, A On'la!on of Faifdlild Camen 'IMl~t Corp.. ~64 Ellil St., "O\Intain View, Ca. &.1040. (41~) 962-6011. TWX: 91o.an.&lM 
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From ou r TTL Family Tree . AJD • simple new solutions for 
converters. minicomlmters, high speed systems. 

FoUl' new high quality members 
have been added to the Fairchild 
fumil:", of 96 TIL/ MSI circuits 
Each can be used in a variet\" . 
of designs- alone. 01' combiJ;ed 
with other members of QUI' TIL 
umVol' i\IOS families-for simple 
solutions to complex systems 
problems: For example: 

9334 S-U,il A,dclressuble Lulch for genCl'a] purpose 
staruKe 111 high speed digit.al systems. Combined with 
other l\IS I devices. it can be easily expanded to form 
lurge SlOnlge UI"'"yS. By iLself. the 9334 can serve 
as nn S-bit Ilddressnble latch memory, onc-()f·eight. 
<iec.."Od('r or onc--of·eight demultiplexer. 

Sl (,(,.:S-" I \~: ,\I'I'HO~ I \lATIO;" .\In COS \,EHn; K 

In nn Al l) Gonya,'ter, the 9334, <.."ombined with a 9316 
Uinury Countel' lind standurd linenr devices. provides 
o su(.'C(>SSive appruximation analog-to-digital 
("4/nversion. Send for OUI' App!. Note 294. 

9338 8--Uit Muilillie Port Register for high spt.'Cd 
storUA:l' in un Ilrithm(>lic logic unit is probably the most 
!-ignificunt new function yet designed for minicomputer 
memories. Uni<luely. it eliminates any addressing 
rt.>strictions by permilling simultaneous rea(Vwrite 
withoul rate problems and by allowing dat.a to 
he writlt'n into nny one of the 8 storage locations and 
read oul of any lwo of the locations simultaneously. 

I6- IIiT ,\I ,U wml 8 AOCU.'lIUlATORS 

Used as II one-bit. slice of eight registers! 
accumulators. it combines with e ither the 9340 or 
9341/74181 ALU device to bc<.-ome the powerful heart 
of 11 minicomputer <-'Cnt.ml processing unit. It's 
equivllient to a 9301 de(.'odcr. II 9308lntch. two 9312 
muitil>iexcl'S and II dual flip-flop, Send for our 
Appl. Note 220, 

?3HOO and 931-172 High SI)eC(I4-lJit Shift. Hegisters 
Improve system performance up to 300% ovcr a wide 
runge of design applications that are based 
on the 9300 industry standard sh ift register. 

The 931100 has the same pin l-onfigurntion as 9300 
but hus improved minimum shift rate by a facwr of 3 
(to 45MHz). This high-speed 4·bit shift register is 
a multi-functional scquentiaiiogic block. useful in a 
widc variety of register lind counter applications. 

The 931172 hns a minimum shift frequency of 45MHz 
and t,YI)icui58~lHz. It uses the same basic 4-bit 
shift I'CKistel' configuration as the 9300 but with 
additiol111liogic flexibility, 9300 J and K inputs are 
replaced by single D type input and a clock enable 
input E. pI'oviding n HOLD ("do-nothing") state. 
This elimilwtes the need for extemui clock gating. 

The~ ~ISI devices !II'e indicative of the pl'Oblem­
solvmg powel' of the Fait-child TTL Family Tree, 
most co~lprehensive ".-rL line in lhe industry. They 
arc aVllllable, along With I>roduet and application 
infonnntion. from your friendly Fairchild Distributor. 
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Our new "A776: Closest thing to a universal op 
amp yet devised. 

We call the IlA776 our "do---everything" op amp. 
It probably is the next. industry standard: one high 
quality device t hat, with the addition of a simple 
external resistor, can be tailored fOT optimum 
perfonnance over an enonnous span of applications. 
From the world's linear leader. 

j.l A 776 Typical Performance 
QUIESCENT SUI'PlY CURRENT,f,S "­
FUNCTION OF SET CURRENT. 

.. 

,. 
INPUT 81AS CURRENT AS A FUNC· 
TION OF SfT CURRENT. 

·~ •• ,-~.7, ~-+,-"~.~~,. 
'!ill - Sli CUllaN! . .... 

SlEW RATE AS A R!NClJON Of S£T 
CURRENT 

'.,u" •• , ';;~'i:o--+--l':;'-T. 0:01 D.I I \0 1110 
1511 . 5l1 CUllIOl -jIA 

OPEN lOOP VOLTAGE GAIN AS A 
FUN CTION OF SEl CUR RENT. 

JoI lA' a' c 
~ . "", 

. ~ 

IS£! - Sl1 cuall£m - pA 

The wide range of available characteristics makes 
i t extremely versatile. And useful. It is 
adj ustnble for either standard or micropower 
a pplication. It can be biased to have any of a 
number of fixed characteristics; or biased sothat 
the characteristics of the amplifier can be 

varied in response to an input signal. And it 
can be turned on or off externally. 

The I1A 776 offers superior operation at levels 
similar to standard general purpose op amps. In 
fact, when biased with a 151lA set current, it 
has approximately the same gain, slew rate and 
bandwidth as a Il A741. But with an order of 
T1UIgnitude improvem.ent in input bias current, 
input offset current, noise current and power 
dissipation. 

Or you can operate it from a supply voltage of 
only :!: 1.2V. This means the device can be run 
off of two battery cells and with the proper set 
resistor the total power drain of the op amp wili 
be lower than the battery leakage. 

The broad versatility of the IlA776 means it is 
ideal for micropower applications, battery pow· 
ered systems, medical electronics, long·time 
integrators, high·accuracy sample and hold, 
frequency processors and active filters. For 
many uses, it becomes the only op amp you 
need specify on your standard parts list. 

Available with complete data package, from 
your friendly Fairchild distributor. 

New LtC Data Book 

The IlA 776 is the newest 
of 17 general and specific 
purpose op amps. 
All fully described in our 
new LIC Data Book: 
320 pages covering 84 
quality LIC devices. 
Available now by wliting to the address below. 

FAI RCHILD S.:MICOSDUCTOR. A Drtlalon of Falrdli)d c.... .... l~t Corp., 464 EUIl St.. Mounwn View, Ca. 1-4040. (41!o)'9S2-6Il1l. TWX : 91~$6 
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Ins~ant Diodes : 10,000,000 inexpensive, reliable, 
deliverable products a lways in our pipeline. 

High \'olume production of silicon sv.ritching 
diodes pays off for you in lowest cost, highest 
quality, And immediately deliverable proo.ucts. 
And because we use mnny of the same procedures 
and controls for our commercial diooes that we 
do for our Safeguard missile hi-rei program, you 
get additional reliability assurance. 

Number one in production 
We are the world's largest supplier of silicon switch­
ing diodes (we are working on our second billion). 

We are the world's largest. volume supplier of 
Schottky diodes. 

We have the largest range of matched assemblies 
(pairs. Quads. bridges. etc.) as well as a complete 
custom capability that provides fast turnaround 
(or cURtom diodes, rectifier assemblies and 
eU!litom packaging. 

Number one in diode tec:hnoJogy 

Nitride Passivation on entire prJXIuct line. 
Ion Implantation on Monolithic Air-Isolated 
DiJXIe Arrays. 
Hermetic ~ l ono Air-Isolated Diode Array Chip. 
World's fastest switches (less than 0.7nS) ­
IN4376 
World's lowest leakage diJXIe (lpA) - FJTlloo 

In addition. Fairchild iscleeply involved in 

• Full Band RF Technology VHF/ UHF 
• P-I-N Diode Technology. 

Number One in State-of-the-Art Devices 
r..lcmory & Logic (switches) 

Mono Core Drh'er array 
Vltl'a High Speed 

Switching Diodes 
Instrumentation 

P-I-N diJXIe 
Schottky diode 
PiC() Amp Leakage diode 

Communication 
Band Switch 
Attenuator 
VHF Tuning Diode 
Mixer 

FSA2510M 

IN4376 

RF300 
FHllOO (IN5390) 
FJTllOO 

RFIOO 
RF300 
RF400 
FHllOO (IN5390) 

Industrial Contl"Ol & Power Supplies 
400 m W Zener Diodes 

Number one in delivery 

Our distributors and our factory warehouses are 
fully stocked. Smaller quantities are available 
right from your Fairchild distributor's shelves. 
For larger quantities. if YOUI' distributor calls us 
by 2 P.M., we'll ship the order the s..'l.me day. So 
volume delivery is as close to instant as you're 
liable to find anywhere. Try us. 

FAIRelll!.!) ~UIIC'UNI)l!("r(lR. It I),vialon of Fa,O"dIildc.m.ra. lnat ........ '" Corp.. 46-1 £111. SL. JoIountaln Vitw. Ca. 9~l).Itl. 1416, ~II. TWX: 910.37U435 



f 
L 
[ 

I 
1 

[ 

1 

L 
1 

[ 

" . ~ . ~ . : .. . .. . ~ , . I. 
[ 

I 
I 
1 



I 
I 
I 
I 
u 

o 

a 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9500 Easy EeL Family offers 
designers lower power, higher 
speed, lower cost systems. 

The a.ddition of 4 new 1\ISI circuits ­
along with 8 new 551 devices - gives our 
tcmpnulllrC' COfII/X'tllKti('(i EeL fnmily 
the breadth, depth. "nriety and fle:xibility 
that makes designi ng with ECL / M5 1 
(unctions easy as using TTL~IS I. 

Since :MSI is c\'en more significant in 
EeL systems design tha.n in TTL, our 
Easy EeL 9500 series is essentially an 
MSI family. That's why we now offer 
7 key MST functions - 22 circuits in 
all. Why 3119500 Series devices 
are fully temperature compensated for 
adequate noise immunity to allow 
problem-free SSI-to-MSI interfacing. 
Why MSI design in ECLsystcms is 
practic.'ti for the first ti me. 

t;CI. MSI ASSU RES LOWEST SYSTEM POWER DI SSIPATION 

Coml)llrillOn of unloaded lind ayatem JKlwer di !!SiplI lion J)f!r /mte of 91)00 F.alI), Eel. (unctions. With 
an MSI (unction, the lerminlllron powcr is II mortized over mnny galt"8 thc!';!!}), R!!SurinlC lowcllt a)'a. 
tl"m power diullWltion. 

Gnt t"8/ 
Devict' Dt-acriplion Function. 

SSI - Glltl'S 

9502 Gencral Pli rpoI(' DUIlI OR-NOR 2 
9;,11 02 lligh SpN'd DUIII OR-NOR 2 
9:;1.22 l.ow Power, lI igh Speoed Dunl OR·Non 2 
9~,(l3 CrnCnll PUI'JlC*' Tril)le OR· NOR 3 
9:;110., IIigh 81)('('(1 Triple OR-NOR 3 
9:;1.23 to ... · rowf'r. IIlgh 5 11('('(1 Triple on·Non 3 
9~,!C Triplf' 1.lne Re«i\'e r I Aml)1iflr r S 
9.)0..1 Gl'neral PurJKl8" QUlul NOR " 
9:;110" llijl.'h SPl'('d QUlld NOR 4 
<'I~, I.2 1 I.ow Powt'r. lli llh 51)l'('d QUlld NOR -I 
9.'}0;' "'our Wioo OR-AND S 
9~ QUlld AND·NAND 5 
9~,9.'l DUIlI ECL-TIL C'oD\'erter 2 
SSI Flip-F'Iopll 

"'1129 250)1111 J. R 9 
9.-,2l' OUIII I60)l II& O.1)·~ 12 

M!'l "').olftf'nll 

9;~1 

9.;7i1 
%79 
9~ .. 'U 
fI~,1l)11 

9!'oIlOO 

".Input )lull1plUer 
QUlld "~x·on ComJ)Anltor 
QUlld 2·lnpul )l utUplellier 
Qlllld Latth 
IIll1h SIN'ed Adoor 5uillnlclor 
2~.o!ll 1l 1 "IIF PrHCAlt'r 

12 
12 
16 
16 

" 29 
29 

Power Di!lllipntion (mW/ Glltc ) 

o II) 30 .15 60 75 90 105 
I I I I I I I ! 

• 

not appliCllbll" 

-----'NumlM'r of on-<,hip Eel. Cat.efl not disc ...... t t' TIL C(luivalt'nts. 

120 , 

_ TYPu:IIIDt'vice J)i""lpIIlion _ Addition"l Diuipntion in sYlltem due to tenninnlion .eeht'mt'. 

MSI SSI EASI EST Eel.. 
Key to easiest EeL design is the lower 
power dil'Sipation afforded by ma:<imum 
u.w of M5 1 (unction~- with ancillary 
SSllow powcr gnte8 and fl ip-flops. That 
way you gft the B1X"«l and 1X'I'fol'm:lnce 
or EeL with economic and reliability 
ad\'antage'l o( M5 t design . You get the 
mOl'lt (a\'omble 'pced I'ow{'r tradMlffs. 

Forexample, basic EeL SS I gaU's are 
approximalC'ly two tilll~ faster than 
TTL; but with th(' (~ign "d\·ant."lge~ o( 
EeL, the MS I function~ :u'(' four toclght 
ti mes (MlC'r II ui m i1a r power cI issi pa t ion. 

NQWNEW IN EASY EeL. 
Four new 1\15 1 Circuils: 
95H84 adder-subtmeterwith full on-chip 
carry looknhead that 1>C I'mits addition or 
subtraction of two 64·bit words in 22n5. 
rnstest adder function on smallest bosl'd 
area. a\Tsilable. 
95:U ~uad latch with gated input and 
output enable (eatures. Buffering of 
outputs insures glitch-free operation 
with approximately <InS delay. 
Applications : register. ALU, p."millel. 
serial com·crSion. 

9578 guad excilL"ive-OR function also 
for use as 4-bit comparator or dual 
differential line dri\'cl' . 3nS delay. 
9579 guad 2-input multiplexer with 
2 .6n8 delay. Common select lin(' reduces 
external wiring fOl' variety of function­
generation and multiplexing 
applications. 

Low-Power SSI 
New 95L22, 23, 24 low-HQwer gates a re 
Ilin-identical with standard and high­
speed gates. 20m W power dissipation 
(20 "; lower than any other ayailable 
EeL gates), and 2nS propngation delay 
at no pl'ice pl'Cmium. 60K ohm on-chip 
pulldown resistors. 
For use in an al'Ca of high-power density 
(e.g., memory arrays), and as receiving 
element at end of long data bus lines. 

Uigh· Speed SSI 
Three new high-speed gates and a new 
high-speed flip-flop: 
!)5H02~,Mgates, pin-identical with 
standard and low-power gates. 1.6nS 
delays at similar power as standal·ds. 
For clock-driving with flip-flops, 
registers, large synehl'onous arrays, 
where ma:<imum speed required. Also as 
high-speed logic function where multiple 
gate decisions must be made within 
ShOl1. clock period (e.g .. 100lding a 
universal shift register within a narrow 
clock pulse ). 
95H2!) J -K fliv.:fiop with 250 )lHz toggle 
fN'quency fentures non-(lnes catching 
master-slave cil'Cuit with multiple gating 
on inllUts. For high-speed counting. 
register, data s torage. 

Lo,,··Cost Slandard SSI 
950l.quarl and 2-input AND, S-input 
NAND gate. Eliminates a number of 
extcl'flal connections in com puting and 
general logic applications. 2.3nS delnys 
without deterioration in rise-and-fall 
performance under heavy loading 
conditions. 

AVAILABLE NOW 
All 12 new members (and their 10 older 
relatives, of course) of our Easy EeL 
family al'C now available in production 
quantities from you r friendly Fairchild 
dis tributor. Additional sources: 
N. v: Philips/ Amperex and Raytheon. 

YAIR('1I1 LLI St:)lI('OSnl'C'TOR. A D"'llon or I'lin:h,ld ('.IMn ud InotrulMnt Corpontoon. Mount.ln "!~"'. C.lirorni. 940.40. { ~I:; ) 962-:;011. TWX: 910·379·&135 
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Only from Fairchild: 
Hig h-performance Air-isolated 
Monolithic Diode Arrays at less 
than 5c/inserted junction_ 
'Vherever there's a 
high current logic 
requirement there's 
8n important place 
for our high quality 
monolithic diode arrays. 

The FSA2510M 16-diode array, for 
example, replaces 16 discrete steering diodes in a 
core memory, does a better job (see benefits and 
specs below), at considerably less cost than either 
discretes or hybrids: less than a nickel per 
inserted junction in production quantities. Easy 
to use: onc uniform monolithic structure means 
onc insertion instead of 16. And deposited 
metal interconnects eliminate up to 30 wire bonds. 

BENEFITS 
- Less cost per inserted junction than discretes 
or hybrids. 

• Higher performance from more uniform 
junction capacitance. 

• Higher reliabilit.y from fewer wire bonds. 
• Lower power requirements from reduced 

forward volt.a.gc drop. 

SPECIFICATIONS 
• Low capacitance: 5 pF max. 
• Low forward voltage: l.aV max at 1,=500 rnA 
• Matched forward voltage: + 15mV 
- Low leakage IR max : 100nA@40V 
- Fast rccoverytime: tRR max = 50nS@ I,500mA 

AVAILABILITY 
Small quantities are available immediately from 
distributor stock. Or send us your application 
requirements-attention Ray Gouldsberry. Mai l 
Stop 4-280-we'll send you free samples along 
with some application information and detailed 
specs. 
Production quantities (orders up to l OOK) will be 
fi lled within 6 to 8 weeks. 

FAIRCHILD AIR-ISOLATED MONOLITHIC 
DIODE ARRAYS 
This is a partial list. There are 23 standard 
devices from which to choose. 
TYPE 

FSA2510M 
FSA2501M 
FSA2500M 
FSA2502M 

FSA2509M 
FSA2503M 
FSA2504M 

FSA2508M 

PACKACE 
16 Diode Array 

14 Lead Plastic Dip 
14 Lead Ceramic Dip 
10 Lead Ceramic FP 
10 Lead Metal 

Dual 8 Diode Array 
14 Lead Plastic Dip 
]4 Lead Ceramic Dip 
14 Lead Ceramic FP 

Quad 4 Diode Array 
16 Lead Plastic Dip 

"AIRCIIILD I!IEIUOONDUCTOR. A Dlrilioa II.f Fairchild ea. ........ and l ... tnI_nt Corpontloa, "' .... "lala View. CoJltorll.!a .. ~O. ("6J tQ.6OlI. TWX: 91~1~ 



u 
~ 

[ 

[ 

r 
G 

u 
u 
r 
[ 

[ 

[ 

r 
L 
(' 

r 
I 
r 



j 

I 
I 
J 
j 

J 
J 
J 
J 
J 

I 
I 
1 
I 

In old. fangled MOS, the goal is high-<lensity real 
estate. J am as many bits on a chip as possible, and 
let the chi ps fa ll where they may. That is, let the 
systems designer worry about how to put the devices 
to practical use in his circui t design. 

In new-fangled MOS from Fa irchild ,ourstandard 
devices are designed to optimize your system by 
reducing problems, complexities-and costs. 
We call itOPTI-M OS. 

By includi ng, on the same chip, some of the required 
anci lla ryci l'cu it l'y the other guys have not , we ca n 
give you optimum MOS: eas ier to use, costs less 
function-for-funct ion, smaller and simpler. All our 
MOS Standanls are optimized. -

OPTI·MOS mi nimizes costs. Our MOS minimizes 
these critical systems cost factors: . Labor and 
materia l costs associated with each IC printed 
circuit board, (often ma ny times the cost of the IC 
itself) . • Package and assembly costs, wh ich still 
dominate MOS LSI manufactu r ing costs (lead 
count )-eduction is as impo)'tant to MOS LSI device 
costs as package cou nt is to IC systems cost). 

Forexample: 3258 OPTI-MOS Horizontal Scan 
Character Generator. This kind of generator usn· 
ally requires an exte l'nal row counter decode)'. This 
penalizes you and us: you need several lCs and we 
have to add 3 to 7 leads on the ch ip to accept the 
counter decode I ' signa ls. Also, most characte r 
genenltol"8 rcqui "e a tWG--phaseclock. 

The 325 OPT I-MOS changes a ll that, F irst, it's a 
staticcharactci' generato l·. Thatsaves 2 leads be­
cause it requires no clocks. Second, we've put t he 
row counter (lecode"l'ighton the chip. Which saves 
an additiona l 2 to 6 leads (1 stl'Obe input is sti ll 
necessary), End result? Optimization: a I 6-lead 
device thatl'cplaces a 24 28-Jead dev ice plus several 
ICs. Ourcosts are reduced, And SO are YOUI"8. 

3329 OPTf-MOS Silicon Gate Shift Registermini­
mizesyourclock power requirements : 1/ 6 the clock 
powel' per bit is a ll that's needed. That's because of 
our inherently lower clock capacitance and lowe,' 
voltage swing requirement , You can use simpler­
and fewel'-clock drivers. And it simplifies solutions 
to the ring ing pl'Oblems found in any high-speed 
shift register operation. 

3513 OPTI.M OS ROM is tJ'uly TTL-compatible. 
You no longer need input pullup I'esistors to 
"directly" drive t he MOS device. Which means you 
can get I'ate(l TTI... f.anout without additional TTL 
devices, Because we've put a special Schmitt t l'igge)' 
buffel' right on the chip, it acts essent ially Jike an 
open ci rcuit to the TTL drivel'. Fanout remains 
as rated, circuits a re simplified, TTL-compatibility 
is l'Cal. 

How to OPT I-MOS YOU1'system (and save yourself 
a loto! aggravation) : Call 0 1' write. We have a data 
package on ou r 0 PT 1-1\1 OS. A nd a va r iety of MOS 
Standa rds ava ilable. Like these: 

OPT I, MOS SILICON GATE PRODUCT LI N E 

All producta in Ihi. r.mil,- oper.te from +5, Ground, and - 12 volt 
.uppl iH. Ulin&, Iha inh~~nt speed and d~nlily impro\'ementa of sm_ 
Nn G.te,.1i devi .... h.ve been dHigned for 2M H~ operation. ~Ievat_ 
illJr MOS 'Y'I~m lpeoedS into the I'I'llm of DTL. 
Character Gene r.ton fAll 11'1' Statk nevieel): 
3255 

325. 

"" 3258 

16 Ch.r.ete ..... 1S x 7 font, Wcrtic.l Be.n, lin&,le ,pa~, 
l6-pin DIP. 
16 Ch.r.«e .. , 5.1 font, v~rtie.llJ('.n. double Splice, 
16-pin DI P. 
64 Chr.ete .. , 5. 7 fonl, vertie.lac.n, 2"'pin 0 1 P. 
114 Ch.ruter., 5.1 [ont, hor;lOntal ",.n, IS_pin DI P. 

ROM', fAll are Stalk Du; .... I: 
3512 2{J481:1ita (256.8), TTL 1/ 0, 
3513 2560 Bits f256 .10), TTl. 1/ 0. 
351" 409tJ Illll! (& 12.8), TTl. II~O~. __ _ 
i'-hift ReICistcn: 
332& QUlld 64-Bit, multlpl~.ed I/O. 
3329 512 Bltdyn.mlc2 Mib rcgi8lcr; only 0.09 pC pe r bit dock 

capllel~n~, TTL 1/ 0, 
3330 ~80 8It ... ( ... me •• 3329) 
333 1 6OOB1t .. ,lume.,3329j 
338-3 256 Bit ~1I'11I('r with on-<:hip ~i~u1ate gating. 2MIII. 

TTLI/O. _ _ 
RA M'. 
3532 512 Hit lull deroded .talle RAM, 
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For openers, a 256-bit 
TIL RAM that's dense as MOS 
but fast as bipolar. 
Debugged and d eliverable now. 

Conlpan ... n 0' OM b,t (If mtmor)' in OOn\'fn_ 
tlonal b,_polardflolln llup) .nd MW iMlplanar 
tt'C'hm"o" .bottom,. 

Th~I't' Were Time. We Had Doubt.&. 

I n Ma~h. when we announced the isoplanar 
Ilroc.tAA, we altoannoun('('(] that we weren't 
really ~ure it Yo." commel"('ially feasible. 

We had had a lot of experience in production 
LSI bipolar memory componentsanll systems 
Ila.,tyearwtllhiPIM!d more than8mil1ion bits 
to J Iliac I Valone •. So we went ahead-antsy 
but Cliltimb,tic. 
WeIWI~t('d a fully-dero:led 256-bit RAM to 
JII"O\'t we could pl"OIluCl' a de\'iceof that com­
ple1lOity quickly, l'fflciently, anll profitably, 
using the ilOlllanar P~ . 
Wecuuld, Ami did. 
Pf'\"J\('nting-debuggf(! and Iteli\'erable-our 
new illOplanar!J3 110 2:i6-bit RAM. rast, 
IImall.den!\('. 
A. LH Hogan,our Pl"1:IJident.lI.lIid: "Iso­
planar ill heY"\', and it workl:· Ueyondour 
eXl't."Ctalion!1. 
r\ nd, looking aheatl. itlOplanar is where it is 
going 10 hal1llen. 

bt>planarTechnoJogy. Briefly. 

Theold-fa~ionf(1 planar procelill required a 
large region for p. lI.olation and isolation-to­
~ clearance. The jl'"planar proc-ellllhrinka 

• 

.. 
-

this region and fills it with thiek insulating 
silicon o1lOide that needs noseparation from 
base and coll~lol' regions. 
Selecth'eetehing ohiticon nilride, without 
hanning Ihe 01lOide, provides simpler masking 
rules and a self-aligning base. Transistol' 
geomelries aresmatler and parasiticcapaci. 
tance is reduced. ThestruclUresare less sen. 
sith·e todefect.s in manufacturing (reduction 
oflhe aClive isolation an-a. forellOample, 
el iminates fail ures due to 0110 ide pinholes). 
Thesurfaceof Ihe chip is flat, sothetradi. 
lional metal.o(J\,er-oxidestep problemsare 
eliminated; metallization issimpler and 
morerelillble. 
We got smaller, denst'r, more reliable prod. 
uets wllh higher yield. At a low cost 100UI' 
cuslomers. Plus a reasonable profit for us. 
What we hoperi for, we got. 

lsoplanar Is Good for You. 
Whatdoyouget? 
• i\loreelectronics for your dollar. 
• MOSdensity. 
• Speed of bipolar. 
• Highel'I'eliability from an es.<;entially 00-

Illanar stl·UctUI'e. 
• Devices that al'e compatible with voltage 

and logic levetsof standard ECL and TT L 
families. 

• Wider choice of SIICf!(I power trade-ofl's­
isoplanarilesign U!!E'S energy more 
efficienlly. 

• Smaller chip !'Cal estale, which reduces 
costs no matler ho'" you look at it. 

o Low-cost ad\'antages from our higher 
yields. 

o Deviceslhatarea\'ailablenow. 

The First l soplanar Production IC 
in Ihe World. 

The 93110 high-SlICed TTL RAM is designed 
for scratch pad memory, bufl'er, and dis­
Iributf(1 main memory allplication. 
• Opel·ates fl'Om 0 to 75 C. 
• Three chip setecllines. 
• Uncommined collector outputs. 
• Chip select access time; 20 Nsec. 
• Read access lime: 50 Nsec. 
o Powerdissipalion:2mW bit. 

The 934 10 is built on a 96 x 126 mil chip. It 
usescolI\'enlionnl, high.volume, l-eproducible 
melat -,t'i(lthsund clearnnres. (For comlll')ri. 
son. ourown 256-bit 93·100 bipolar memory 
for Illiae IV occupies a 11 0110 140 mil chip, 
has only partial decoding, and typical access 
time of 50 Nsee.) It is available now in sample 
quanlities II OO-upl atS2 1.SO each in 16-pin 
ceramieDIP. 
The93~ 10 is a superior IU'Oduct, perse. Molr 
imPortant. it P.rml'$ the ewnomjc feasibility 

ofthe iS9P.l.a.tltrP~ Today, 
for production of low cost TTL 
Or ECL read write memories. 
Soon. hopefully, for a hostol olher 
sem iconductor de\·ice!l . 

Tomorrow's 111 emories. 

With the 2:i6-bit isoplanar RAM 
a curn-nt reality, let's look at 
what isoplanarholds for 
tomorrow's memories. 

that's only s.lightly la rger than our 256·bit 
isoplanar chip, The gn-at potential in the 
isoplanar process will begin to be realiz.ed 
in this device. The 93415 is designed forhigh. 
speed buffer and main frame applications. 

• Addressaccess time; less than 100 Nsec. 
• Chip seil'Ct access time; less. than 50 Nscc. 
• Uncommitled collector outputs. 
• Po\\"erdissipalion; 0.5 mW bit. 
• 16-pin henneticceramic DIP package. 

Bolh the EeL 256-bit RAM and the 102,I·bit 
RAM willbeavailableearlyin 1912. 

'" 

" 

Thcjfraph ';'·HYOU $Orne idea of where we'"", I.W!f!n 
and where we're going with bipolar memoria Ind 
i8uplanar. It indil:atl'l' the fea.ibility of2048 and 
4096-bit rNd write memoria for 1973. By then 
we fully fXpIlCt i.!oDpllln.r to dominate mf'moria 
in hlgh-performalK"f .n.d"rnall'I·~uma. Mfm0:'7 
(leolgneMl p~ notethat ouratimale!l of packmg 
deMit)' and time "",.Ie .re at ~t Q conooe ... ·.th·r 
.. OUr "ri,;na] announ<:i!menl of the prcxeu. 

Beyond Memory. 

But isoplanarrioesn't stop with memories. 
Theproeess. we feel. will 
llrofoundly efl'ect the 
architecture of future 
generalions or compulers. 
Ultimately isoplanar 
technology will be used to 
fabricate togethel', on the 
same chip, combinations 
of logic and memory or 

much g~atercomplexity Ihan have been 
considered to date. Examiliesare conlent­
lHhlressable memories and mUlli-l)()rt regis. 
lel"S. What we have learned thus fal' indicates 
that, in the long run, isoplanar will pro\·e 
valuable in all complex bipolarcireuits. 
The III'OceSS will also bring about significant 
improvemenlS in high-r~ueney low.noise 
transistors, dio<les.lineardevices, in !ow-cost 
real ization of monolith ic compiementa ry 
MOS devices. in radialion-mistant circuits 
-in the universe of semiconductor devires. 
For More Information. 

We \'e put together a package of in formalion 
about the isoplanar proeess, IIroduCIS and 
prognosis. It·s available for the asking. 

Fairchild maktll advanced products to unirorm 
standanls throughout the world. 

We have in the works a tempera_ IN'\II"'! It> 
ture-eompensate!l9S00 Series \\\ 

EC""'mp";b],"6-b;tRAM. ~:,~\~lt(','''. -We are in the de\·elopmentcycle I: 
of a 102<1-bit fully-decoded TTL 
bipolar memory chip (934 15) 
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The 95415: 1024 xJ bit. EeL. 
45ns access time at O.5mW per bit. 

For designers of very high speed EeL systems, 
here's a l024·bit RAM that can operate at speeds 
compatible with those of their system's logic. 
The 95415 features 150s chip select time, full 
EeL compatibility. emitter follower outputs for 
ease of m mory expansion. and decrea.sino pO\ver 
dissipation with rising temperature. 
Because the 95415 is static. it's simple to use and 
requires no peripheral electronics. And because 
of its functional density. designers can save 
significant costs by reducing package count. 
circuit board number and size, number of con­
nections nnd by increasing system reliability, 
This fastest of aliI K RAMs is available now in 
limited quantity in I6-pin hermetic DIP- from 
your friendly Fairchild distributor. The cost: 
$109 ( 1·24) or $100 (25-99). 

New Applications 
The isoplanar process introduces very high speed 
operation at near MOS densities, opening up 
exciting new applications such as: 

· Fast writeable control store for microprogram· 
mingo adding flexibility and eliminating the 
need for fixed ROMs. 

· Large high·speed scratchpad to make multi­
processing more feasible. 

• Simulation of long high-speed shift registers. 
· Improvemen ts of buffer or cache memory per­

formance by incrensing capacity without any 
power or size trade-off. 

o Building costretfective high-speed mainframe 
memories. 

TIME IN ns 
I j I I j I I I i 
o 20 40 60 80 HIO 12{J 140 160 

95K Eel AND 95415 

i1~' ~n~~' I 
10 - 60 10 20 10~ 

95/ 935 TIL AND 93415 

~\\\\1L------;;':;-----~\\\\~ 
25 90 25 

, 

I I i i i 
180 200 22G 240 260 

~\\\\~L...,,;-' 1 
25 50 

,, _ADOOf.SS COONTEA I _ MEtoeOAY Ru.oACCESS TIME C- R£GISlEA 
0 - 110BlT ADD ! - REGISTER ' ME~WRfTE To.o E 

COM PARI SON OF I~CL AND SC HOTTKY TTL 
READ·MOD IFY·WRIT E SYSn~M PERfORMANCE 

Note that the ECL system is 10511s faster than the Schottky 
TTL design. In practice, ECL is even faster because of 
supedor high frt'(luency interconnection chal"acteristics. 
And use o( more complex multiphase clocking can give 
still better perfonnunce. 

I n the above ECL system, 95K Series !\lSI functions are 
used with the 95-1 15 ECL memory. For even fastel" speed 
(at increased package count and power) useour95410, 
the fastest 256 RAM :l\'ailablc. 

lsoplanar Memory Line-up 

TYPICAL TYP. CHIP 
ORGAN· ACCESS SELECT POWER INPUT 

DEVICE TYPE IZATlDN 

9341DA TTL 256 XI 25 20 1.8 0.50 U.l. 
93415 TTL 1024 X 1 60 30 0.5 0.25 U.L 
95410 ECl 256 X 1 25 7 1.8 SOKQTyp. 
95415 Eel 1024 X 1 45 15 0.5 6OKP.Typ. 

Whatever your memory needs. you could well 
find the answer among these devices. Call your 
Fairchild distributor or the factory for prices 
and availabilities. 

rAlRC"IIIU) S ElUCOSOUM"f IR .... o ,w ... .t r., ..... ,ldc.a..,.' h .. t"IIIW"1 CtIrp., 464 £11 .. 51., ),IOII"IaI" Vlo •• C ... 9-t(j~Q (4 1&) 96:2..f>(1 II . TWX ' 910-379-41-135 
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The most usable TTL Data 
Book for the most usable TTL 
!'amiJ), 250 cireuit functions in 
plastic or cerdmic packages. 

Our new TIL data book is like 
our TIL Family: most compre­
hensive. practical. e.asiest to use 
by far, 

The TTL bible is structured to 
pro\'ide the designer with pl'eeise 
data on our r J' L family in the 
most acceRSible form. He can 
find what he's looking for 
Quickly nnd emoily. whether he 
starts with a device number in 
uny well-known se l"ies (9300. 
5400 7400. etc.) or simply the 
device functionul nomenclature. 
The indices and selection guides 
will direct him inRUlntly to those 
devices suitable fO!' his applica­
tion, and complete specificnlions 
from which he can determine his 
best choice, A comprehen~ive 
industry cross-I-eference provides 
an o\'el-view of all major sources 
of TTL deviceR and their 
Fairchild equivalents. 

The Fairchild TTL Family is a 
mix of more than 1,000 propri­
etouy and second source device 
and package combinnlions 
selected to give the designer the 
broa<legt choice of l>erfol'mnnce/ 

cost tr.ade·offs to optimize his 
system de::ign. Over 100 new 
devices have been added to the 
family in the la~t year alone. 
Thel'e are logic, memory and 
interface functions in pla~tic . 
celllmic or flatp<lk. commercia l 
or military tempenllure grade. 
Togethel" they PI"ovide a compre­
hensive line of standard off·the­
shelf building blocks thai can be 
interf,aced directly with each 
other in the same system fol' 
m.aximum speed power efficiency. 

We " ffel' mOI'C than 100 MSI 
devices. both propl'ietary and 
second source. that :'ll'e widely 
accepted as the keys to optimum 
TTL system design. 

FoJ' example: Our propl' ie1.<lI'Y 
devices include the most complete 
\':.tnge of TTL memories 
aVl\ilabJc anywhere from 8-bit 
scratchpud registers to our new 
934 15 1024 x 1 bit RAl\! (mnde 
by !ooplanar) that has 60ns 
acces.~ time tlt O.5mW hit. 
Our 934,1 purallcl multiplier 
eliminntes a lot of hal'rlware 
and HOftwarc, 
I~OI' simple solutions for A ' D 
convclters, minicomputers and 
high-speed systems. Ollr 9334 
8-bit addressable latch fo r general 
purpose storage, our 9338 8-bit 
multiple port register for high­
speed storage in ALUs, and Olll' 

931-100 and 93H72 high-speed 4-bit 
shift registers, Our list of design­
time and coot-saving proprietary 
devices is long and impressive, 

250 proprietary and second 
source circuit functions: 

'54 74 & 9000 Stand:.ml SSI 
. 74HOO H;gh SpeW SSI 
. 74S00 Schottky SSI 
, 9300 and 5,1 74 Standard ~ I SI 
, 9600 ~lonostable& In terface devices 
, 93400 Memory devices 

Book and family are designed 
for practical use, To get a copy 
of the former, about the latter, 
plense w\'ite us on your company 
letterhead, giving us your name 
and title, 

fAIR('III1.U ii~,IU('(I~UlTTf)R. A OoYio.M.n of faird!ild C ..... ,., ]lIItrun ... nl ('"rp,,16~ Eilil St.. )loomaln V"' .. , ra. !1101!!. (~l!O) 962-Ml11. TWX; 910-:179-643:; 
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Subsystems: hi!,<hly complex func­
tions on a sin.brJe chi I). That's where 
irs happening in linear today. 
Where fairchild is. In op amps, 
\ulla.b'l! re~rulators and interface. 
Look at the fnets. In the last 
6 months alone 5 new Fairchild 
monolithic linear subsystems were 
introduced and arc now in volume 
production. 

New 79 1 High power op amp 
Our latest monolithic op amp 
[:.ubsystem has 1 amp output at 

776 Programmable op amp 
This subsystem is the closest thing 
to a universal op amp yet devised. 
Already an industry standnrd, 
it's a high quality device that. 
with the addition of a simple 
external resistor. can be tailol'e(l 
for optimum performance over an 
enormous span of appliC<ltions. 
The wide range of programmable 
Chlll'acteristics make it one of the 
most versatile and useful op 
amps to appear in years. 
Applications range from a 
nanowatt amplifier to a 
high-llCCUl'acy sample and hold 
amplifier. l Oa-piece price: $3.00. 

12 volts nnd automatic ci rcuit 
protection. Everything is on one 
chip, so inRl .... t1lation·s eaRiel". 
Fewer exumm! connections. 7800 3·terminal voltage regulator 
te:-ting's easier, less exwl'nal Seven members (5V, 6\1, 8V, 
(>lectroni~. Naturally, system costs 12\'. 15\1, 18V. 24 V) compose this 
go down, system reliability goes family the first with complete 
up. Internally protected against. voltage regulation on one chip. The 
short circuits, power and thermal first high quality. sophisticated. 
overloads. lOO-piece price: $12.50. versatile. yet simple way of solving 

VR design problems. Ata price 
750 Dual compara tor so low they can be inventoried in 

-----------=- quantity, for use as 
"" :I'4IlD 7! .JAL O UPAAATOfI VS NEXT BEST WAY required. Complete 

and self-contained in 
one TO-220 01' TO-3 

; :~~~~~.~;; ' ,fA package. And fully w._. self-protected: inter-
_~ nal cunent limiting, 

,. 

thermal shut-down. 
safe aren compensa­
tion protect device 
from current, power, 

"';W_~==-=1-<> :::.8 temperature fluctua-
..., tions.TypiC<lI IOO-

• 
The world's fir!;t monolithic 
comparator f\ubsystem. Eliminates 
up to 17 discrete components 
other comparators require (or 
equivalent (unction nnd drive 
capability. A tot.al1y-~l(-conta.ined 
subsYtitem conlolisting o( two high­
output current, independent 
comparators on a single chip. 
Eliminates the external 
components. board space. and 
virtually all the engineering 
calculation!i nE'C~sary to make 
other comparators (unction 
reliably and safely in complex 
control application~. 
IOO-piece price: $5.95. 

piece price: $1.75 . 

9616 EIA line driver (& 9617 
receiver) 
Our 9616 triple line driver 
subsystem has both internal 
inhibit and slew rate control. 
And it's all on one chip. Our 
9617 EfA triple line receiver 
completes the set. They meet all 
EIA RS-232-C specs. And more. 

Together. they provide the 
simplest low-cost solution to 
problems at the interface in data 
terminal equipment and data 
communic~ltions. IOO-piece plice is 
$4.50 for the 9616; and $3.50 
for the 9617. 
COMPAAISOO Of EtA DRIVERS 

t!o'ITAl 
QO,TA 2 -
FNACHlD 9616 

Conventional EIA Drivel' (1) 
requires external slew rate control 
capacitor (2) and extemal gating 
for inhibit function (3).9616 EIA 
Driver requires neither. 

93 Linear products in all 
Can nny other linear-maker make 
that claim? No way. Whatever 
your linear needs. the answers 
aro ~ I ADE IN FAIRCHILD. 
· Industrial controls: I -Amp op 

amp; high current comparator, 
AC control. 

· Op amps: general purpose; low 
input current; high speed; low 
drift. 

· Volt..'\ge I'egulators: general PUI'­
pose; high cUl'l'ent; high and low 
volblge. 

· Interface: driverslreceivers; 
com pnratol's ; D A conversion; 
memory. 

· Consumer: TV systems; entertain­
ment systems; communications. 

· Custom: automotive; consumel'; 
milita.ry. 

Check us or your friendly Fairchild 
distributor (or products and 
literature. 

rAIRtHJl.J.) SE)UOOSDU('TQR, It. PI""" of '''.Jrd!i!d Camera" Jnatnllnenl Corp., 464 EJliI St.. Mountain Vitw. c.. 940~O. (415) 962-MJ11. TWX: 910-3'm-64$ 
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Our3534 10024x I 01yrt~1OS RAM is now 
avaihlble in 4 SJJeeds: I5Ons, 
ISOns, 220ns and 300ns lit'l"eSS time. 
At lo\\"'lt pro:es in the industr)< 

Our new dynamic silicon gate RAM is a vastly 
simplified, vin for pin replacement for the 1103. 
Notonly have timing mnrgin problems been 
eliminated and stand-by power dissipation been 
reduced 97%. but now there are four standard 
versions: each with its own standard specs, each 
with its own speed, each at lowest industl'Y prices. 
All available off-the-shelf in production quantities. 

We've optimized the design of 3534 in Ave important 
areas, Important to those who would use it as a 
plug-in I'cplacement fOl' the 1103 in an existing 
system. Equnlly impOI'lant to those who would 
design our device into new systems. Important to 
both because these innovations solve the majol' 
Pl"Oblems of the existing 1 J 03. 

No Preeharge lind Chip Enable overlap requirement. 
Res ult: Beller and less critical timing margin on 
control of Chip Enable-Precharge ovel'iap. Less 
drift problem. Lcs.o; adjusting. Less maintenance. 
No critical window to stew about. Grealer design 
margins (other I J 03's have no margin. worst case). 

Data Out referenced to the leading edge of the Chip 
Enable. l lnlike other 1103·s. which have as m:.my 
as five critical times affecting access. ours has only 
two; the 3534 array access time is dependent on the 
timingof only one critical edge relative to Precharge 
and only one delay relative to Chip Enable. No timing 
margin problems to create system malfunctions. 

Fairchild 3534/1103 (300 ns vers ion) 

' ~.(m ln.1 
~----

_Jt:=~,i"",' (mln_) 

DATA VALID 

'el'rPC'hal1tr and Chip ~:nabl .. OHrbp ...-quil?mfnls. Th .. 353-1 
""lUI"" "hly 1n.1 Illt' j·...marsre puilij' Itaya 10 ... for a m ini m um of 
I t" .... and Ulal al "'-'I 1 :Ui 1l~ .klay ornIr ' rom tht etart of J> .. edlA~ 
to th .. Jurt uf ('11", Enabko. Tht Dala ChI t •• nJld 165M afte r W Chip 
E nabMo IIWOI '"' )",1 1I md .. ,ltnp,· nl of I'~. 

nw ......... no 0011" ....,., rict .... na (JIt thr Pn'(:h.a~ PIl lar. II e.n go 
hllrta IlI\JrIIo'dlltrlr 0' ., tan alay low Ih roujI"hou l lhe .. ntl ~ ~·d ... 0 .. il 
can n'malh 10_ I .. r ..-,woC'yt l"-. 

board rework, acceptance tests. downtime, and other 
virulent forms of field aggravation . 

Maximum standbY power diss ipation reduced 97%. 
F'l'om 70mW for the other 1103's to 2mW for our 
3534. Result: significantly lower power supply costs. 

Equal Read and Write cycle time. 
The system can now operate at a higher data rate. 
You don't need to Read before Writing. By a simple 
pre-selection the 3534 can go either way. 
The system can operate at a higher data rate 
without additional tim ing and control circuitry. 

Rend/ Write specified as a voltage level rather than 
u pulse. Since the Head/ WI'ite input may remain low 
indefinitely (assuming continuous Write cycles), 
Head / Wri te timing is no longer critical.And system 
Rend and Write cycle times al'e sh:'ll'ply reduced. 

The 3534 is another example of Fairchild OPTIMOS: 
Vl'flclical MOS devices that optimize your system. 
Easy to usc. Simple to produce. At less cost / function. 

The 3534 11 03 is available now- in ceramic DIP 
from your friendl~t Fairchild distributOl·. 

GUARANTEED ~IAX. PRICES 
I'ART " 

35342 DC (1103) 
35343 DC (110:35146) 
353-14 DC (1103·1) 
35345 DC (1103·1) 

ACCESS TIME 100-999 1006--1999 

300ns 
220ns 
180ns 
150ns 

$8.00 
$9.60 

$12.80 
$18..10 

$5.00 
56.00 
$8.00 

51 1.50 

24-page applicat ions guide free. Detailed, compre­
hensive applications guide (and composite data sheet 
on each of the 4 versions of 3534) are available on 
request. 

Other Standard 1103's 

PRECHARGE / 
- oc - -=t ~""'" r [mn.) 

.J--. leM (min. & max.)/ CHIP ENA8LE 

OATA OUT 
,.., ATA VALID 

Wilh other 1 1 03·~. the I'n.'ehll~ pulse not onl)' mW!t ~t.ay 10", r~ 
• pN'Cise P rco:hll'l((' int.-,,·.I but il3 tran.!lilion from 10'" to h igh 
mil" oc-c:ur wit hin ... t ime in le" '111 whieh hu. ", i .. ;",,,,," all " 'ell u a 
"'II ... ''''",''' limit. A .... reIIulI. the de!l ignermu.!I1 ~tay within \'e ry t ight 
boUlldll riN of Ih""" mllXi mum and minimum \·",lues.. All control circuilry 
m uml 1M' eJClraord ilill rily p!'«il('. lind . y.!tem COIila rise ah.rply. 



, · .. ..... L.!.r· ...... : ... . . . "". ". . .. , . 

I 
I 
I 
I 
I 
I 
I 
I 

r 
r 

I 
I 
I 
I 
I 
r 
r 
r 
r 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.I 

New 7800 Cam i1y now available 
in hig h volume. 
We got swamped. 

To meet the overwhelming demand for the 7800-
the new industry standard voltage regulator wor k­
horse wc've now incrensed production capacity 
considerably, You cnn get immediate delivery in 
volume Quantities from the factory or your 
Fairchild disU'ibulol'. 

Su~rior ~rformance: Output voltage tolerance 
better than ± 5% ; line regulation of 0.01 CYo/volt: 
output impedance of 0.03n . Output current rated 
at 1 Amp <usable to 1.5 Amps depending on input 
voltage nod heat sinking considerations ). 
Self-pyotecting: Internnl current limiting , 
thermal shut-down and safe area compensation 
protect device and circuit from current, power, 
temperature fluctuations. Resets automatically. 
~1'Satile & comp_a~: Use locnlly,at the power 
source, on a remote chassis. on PC cards, wherever 
is most convenient and eflicient. Compact,You can 

First with co mplete ,'o ltnge regula tion 
on a single chip. 
Now you can virtually forget about /' miniatur ize your design. Result: simpler, 

smaller. cheaper , easier-to-use power 
Sllpply and circuit ry. your VR design problems and get _ '-'k: 

on with the l'cst of your system. 
Our new 7800 !l('rics is the first 
high quality, sophisticated. versatile. 
yet simple way of regulating voltage 
in the 5\" to 24\' range. At a price low 
enough to im'cntory in quantity, so 
you can use them as you need them. 
Here's why: 

_ imple to !,I!*': Complete and self-contained 
one chip in one package. Connect 3 terminals. 
bolt in place and add the nonnalline decoupling 
capacitor. RE'Quire~ no other external components. 
You get optimum perfonnance with no calculations. 

Low cost: 1-24 @ $2.20.25-99 
@*2.00. 100-999 @$1.75" 

(About Y.t the cost of the elements required 
in a commonly accepted voltage regulator ­
and virtunlly no design cost.) 
Avuilabl~: In production quantit ies from 

distributor or factory stock. TO-220 or TO-3 
package. 7 versions (last 2 digits indicate voltage): 
7805.7806. 7808, 7812.7815. 7818, 7824. 

Write for Oatn Sheets and application infonnation. 

Price. in T().2'~O pI'Icklll(~. T0-3 pIItkllltf' prices ~ligh lly bigher. 
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Our new 93415 RAM: I 
l024xl bit.TTL.60ns access time at O.5mW/ bit. 
And Isoplanardid it. I 
The 93415 RAM is the most com­
plex monolithic bipolar read/ 
write memory ever made. 

This self-contained subsystem 
also features 30ns chip select 
access time, open collector 
(expandable) output. static 'ITL 
operation and decreasing power 
dissipation with rising tempera­
ture. Available now in prototype 

Quantities in 16-pin hermetic DIP . 

What this means to designers of 
high-speed digital systems is 
that for the first time they have 
available a major TTL memory 
building block that can operate 
at speeds compatible with those 
of their systems' logic. Because 
it's static, the 93415 is simple 
to use, requires no complicated 

Functional diagram of the 93415 TIL RAM 

peripheral electronics. And be-
cause of its functional density I 
and capability, the 93415 gives 
the designer a fine opportunity 
to realize significant cost savings I 
by 1) reducing package count, 
2) reducing circuit board number 
and size, 3) reducing number of 
connections, 4) increasing sys- I 
tern reliability. 
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Significant Memory Applications 
Some of the more exciting appli· 
cations ot 93415 are: as a fast 
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writeable control store for micro­
programming, eliminating many 
present needs for fixed ROMs; 
as a large high-speed scratchpad 
to make multiprocessing more 
feasible; for simulation of long 
high-speed shift registers; for 
improvement of butTer or cache 
memory perfonnance by increas­
ing capacity without any power 
or size trade-off; and obviously 
for building cost-effective high­
speed main-frame memories. 

Fairchild Bipolar Memories 

"., 

Isoplanar did it. Again 
Our 93415 is the most recent, and 
most important, product of our 
isopianar technology. Isoplansl' 
proved itself last year with the 
successful introduction, and 
volume production , of our 9341 0 
256-bit TIL RAM and our 95410, 
world's first 256-bit EeL RAM. 

The introduction of the 93415, 
another industry first, is just one 
more demonstration of what 
isoplanar can do. Soon, isoplanar 
will do it again, with even more 
complex TTL and EeL memodes. 

(TTL) 93410* 
(ECl ) 95-(10: 

(TTl) 93415* 
(ECl) 95-(15* ' 

What is Isoplanar? It's a bipolar 
fabdcation process that replaces 
conventional planar P isola­
tion diffusion with an insulating 
oxide. Result: High density. High 
yield. Low cost. Improved 
speed/ power pcl'(ormance (from 
lower pm'asitic C8IXlcit..ance). 
TIllJ)l'oved reliabil ity (from planar 
surface). Tsoplanar is the design­
er's assurance of proven repro­
ducibility and delivcl'ability. 

Availability 
Some 93415 RAMSarealreadyout 
in the field in evaluation quantities. 
Prototype quantities are available 
now from your friendly Fairchild 
distributor at the following prices: 

1-24 25-99 100-999 
$87.50 $80.50 $70.00 

Volume shipments available during 
4th quarter. 

I FAIRCHILD SEXIOONDUCTOR, A OJ ''1IIon of ~'aJn::hjld Came .... .. ' Mtrumenl Corp.. 4&1 EUII;!k., Mounl..lln Vlfw, Ca. 940-10. (416) 002-60 11. TWX : 9 1 0-3~3S 

I 



, . . • - ~.! ./ . . ~ .. . ' . . ' . - " .. • ... . 0"" • 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



1 
I 
IJ'IFO: Our 334l OPTIMOS 4x64-BitBuffer Memory_ 
~Iostcost effective way to interface two systems with different data rates-

I nstead of designing your own special subsystem, use our new F lFO. For example: 

1. ~7:ur!:nd~~~~o~ u:l~~~~\~:::~v~~~:~~ system 111111 III I §) 1111111111 

2.Dataforprintoutcanbeloadedinto.FIFO,freeingtheCPU, 1111 1111 1111 0 111111111 III 
and allowmg the pnnter to proceed at tm own slower pace. 

13. Inserted between an AID nnd a D/ A Converter, FrFO can be used 

~:.~;,o~f~'::~i~~:!:~n":::'g~a~;,angethe 1111 1111 1111 0 111111111111 
1 4.lnfonnationinputatkeYboardratecanbestored 111111111111 0 111111111111 

and transferred at high speed on demnnd from a CPU. 

Ih:~t£-:!~&:7::f~:~~;:~~':~~~~~~~v:nCTIiTiiiiri'11 0 1111 1111 1111 
I nFO is an asynchronous buft'er subsystem designed specifically to solve the kind of handshaking problems 

that occur between a computer and its peripheral equipment. Input and output operate completely 

I 
independent of each other - without common clocking - translating two dissimilar data rates 
simultaneously, and giving the system designer more freedom. 
Now the raster part of your system doesn't have to wait for the slower part to catch up. Instead, FIFO 

I 
translates the data rates, and the CPU can move on to more important things. 

FIFO. as its name implies, operates in a first-in first-out mode. Four bits of input data are clocked into the 
FIFO device and 'bubble' automatically to the last unoccupied loeation. Special on-chip input pullup 
circuits and bipolar compatible output buffers provide direct compatibility with 'ITL and DTL, without 

I any external components. Control signals make vertical and horizontal expansion easy. 
IMHz input/output rate guaranteed. 
FIFO is available now from your friendly Fairchild distributor in 16-lead ceramic DIP. I FIFO: Another example of OPTIMOS practical problem solving. 

I 
I 

II 

FAlltOULD UlIICONDUCTOR. A 0. ...... 01 Fairchild ea-n a 1...,....-1 Corp.. 4M EU;'SL.li&OWIlAin Vw.. Ca. N~o. (416) 91\%.6011. TWX: 'I~ 
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Our new Isoplanar-made 95410 is the first 256.bit 
ECL RAM: Twice the capac:ity at little more than 
half the cost of any other EeL memory. 

Here it is: A fully decoded 256 x 1 bit Easy ECL 
read 'write RAM. A high-speed, low-power, low­
cost answer to your memory problems. No more 
compromising your EeL system for lack of 
J:.peed/ cost compatible memory functions. 

95410, 256-bit high speed EeL RAM 

Here's what you get: 
- 25 os typical read access time. 

7 ns typical chip select access t ime. 
- 2mW!bit power dissipation. 

Wire-OR able outputs. 
- I6-pin hermetic dun! in-line package. 
- Comer power pins. 

Logic levels fully compatible with 9500,95100 
and other EeL families. 

Most important, the 95410 now gives you a 
256-bit RAM for any seratehpad,control or buffer 
memory application in any EeL system - without 
any interfacing circuitry. And at higher speed than 
functionally equivalent TTL devices. You save 
time and money no matter how you figure it: per­
bit. per-oomponent, or per-system. As a result you 
can build ECL systems that are more than twice 
as fast as TTL. This is of critical importance in 
new-generation peripheral controllers, mini­
computers and large EDP systems. 

lsoplanar did it 

As we noted last Fall when we announced our 256-bit 
93410, fastest ITL RAM , and first isoplanar production 
Ie made, our isoplanar process is here to stay. Fairchild 
isoplanar technology greatly reduces the cost and 
improves the reproducibility of high speed bipolar 
memories. It also improves speed/ power perfonnance 
by reducing parasitic capacitance. 

With i80planar you get: More function for your dollar 
than with conventional bipolar devices. Near MOS 
density with bipolar speed. Wide choice of speed/ power 
trade-offs in both EeL and TTL families. 

9500-Compatible 

The new 95410 is fully compatible with all the 
other members of the Fairchild series 9500 and 
95100 ECL compensated devices, certainly the most 
comprehensive and easy-to-use ECL family on 
the market today. 

95410 is available now in production quantities from 
your friendly Fairchild distributor at these prices. 

1-24 25-99 100-999 
$46.80 $43.10 $37.50 

TIME IN ns 

b 2'0 
Ee l AND 95410 

A I COIF 

~~ ~D'O 
" '--3~5~~ 10 20 10 15 

S-TTl AND 93410 

, 
'" 

A _ AOOfIES8 COUHTER • _ MOtOR"!' READ ACCESS Tl/otE C - REGISTER 
O_ I&-BlTAOO I - REOISTEA ~ _ "EMOf!VWRrTETIt.IE 

cmlPARISON OF ECL AND TTL READ-MODIFY-WRITE 
SYSTEM PERFORMANCE 

These timing diagrams compare the worst case component 
delays through the er itical timing paths of comparable ECL 
and T'I'L read-modify-write memory cycles. 

Note that the ECL system is twioe the speed of the TTL 
design. In practice ECL will show further improvement due 
to superior high frequency interconnection characteristics. 
Generally a more complex multi phase clock scheme will be 
used to provide further 50% impro\'ement in perfonnanee. 

As shown in the EeL system above, 9500 ?!lSI functions 
nre used in association with the 954 10 ECL memory. 
In the TTL system, Schottky TTL/ MSI is used together 
with our 93410 1soillanar RAM. At 50 ns (max.) the 93410 
is the fastest 256-blt T'T'L/RAM in production today. 

. ~"~ ... ~" llW-nl-"l Corp. .64 £I1~ SL. )lO\In~ln V;'w. Ca. ~(MO. (~15) 962-6011. TWX, 91().379-4j.486 
fAII('lUU) SI:::MI('(ISDl'("TO It. A 0. ...... 01 Fa) ...,.. ........... ,. • 
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Our new u.A 750 is news: A complete dual 
comparator subsystem that eliminates up to 
17 discret.e components other com parators require 
for eq ui va lent (unction a nd drive capabili ty. 

Our vA 750 is important news for system designers. 
Because it's a tot.'llly self.·contained subsystem 
consisting of two high-eurrent independent 
comparators on a single chip. Because i t eliminates 
the external components, the board space and 
virtually all the engineering calculations neeessalJ' 
to make other compm-atol"s (unction safely and 
reliably in complex control 8P1)lications. 
And because it saves money. 

The eA 750 uniquely provides all these featUl'es : 
- J25mA pel" side minimum CUiTent handling 

capabi lity, higher than any other comparator. 
- Internal protection against short circuit and 

thennal overload. so ilean directly drive a wide 
range of relays and other heavy loads. 

_ Subsystem voltage reference. 

- Positive switching is assured by built-in 
hysteresis. ( I f hysteresis expansion is required 
for an especially noisy environment., an 
in-phase compnrator output is available.) 

- Independent input inhibit reduces package 
count. 

- Operates from single power supply. 

Wide Applications 

The ~750 comparator subsystem (instead of a 
comparator-plus-plenty-o f -external-componen ts) 
can save significant cost and time for the system 
designer in environmental controls, status 
indicators with priority override. go-no-go testers, 
phase meters, minimum frequency detectors. These 
applications are detailed in a com pl'ehensive 
Application Note. 

The Fairchild Family of Comparators 
The Fairchild Comparator family is the largest 
available. In addition to the p.A 750. it also includes: 

Super High Speed p.A 760 Differential Comparator 
with 16ns typicall-esponse time. Complementary 
TTL-compatible and matched t.. outputs. Fanout of 
21'TL gate loads. Designed for use in phase 
encoding, tape readout systems, this is the most 
cost-effective, super-fast comparator on the market. 

~i;'i'~ii'uV;io~;ltage Comparator offers 
\l through high gain, low input 

offset current and voltages. Ideal for high-accuracy 
low-level sensing and measurement in AID 
converters and precision level detectors. 
Economical!!!; 710 and p.A 711 High Speed 
Differential COmparators. Single and Dual industry 
standards. Ideal for lowering system costs. 
Your fr iendly Fairchild distributQr has product 
on his shelf. 

FAIRCHILD p.A750 NEXT BEST WAY 

,..A760 MONOI.lTHIC COMPARATOR SUBSYSTE)! VS. 
COM PARA TOR-PLUS.CQM lOON ENTS 

The oo.t CUI! com~titive dua! comparator "'e cou!d find, even with 
the addition or 17 u terna! componenta (to provide $hort eil'l!uit 
prott<:tlon, hy.urt'lli .. high drive eurrent.nd rerereno:e \'oltage). i8 
8tHi not the equivllient to the ,.A7Ml in rundion.! capability or 
reliablll t)'. And. to provide the other oomparator with the ,.A750's 
eurrent over!od Indleatlon output and thermal Bhutdown sately 
teaturt'll. it would OOIIt 110 mueh more in uteroa! componenla. board 
.paee. and dCllign efrort, It would be economlclIliy unllOund. 

FAUtCHlt.O SE.IIIOOS'DUcroR. A o..won 01 P'al.....t.JJd Camna' l...uumenlCorp.. 01&4 Ellil SL. Mountain View, Ca. ~(/oIO. (416) 9$2.6(11 1. TWX, 1I1(l.$7~~ 
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Our3534 1024 x I Dynamic Silicon Gate MOS 
RAM: Plug-in replacement for the U03_ 
Butwithout its timing margin problems and 
with 97% lo,,~r stand-by power dissipation_ 

Our new 3534 l 024-biL RAM is a vnstiy simplified 
pin·IQr.pin rl'plauml'tlt for the 1103. We've 
optimized the design in fi\'e important areas. 
Important to those who would use our 3534 as a 
plug·in replacement for the 1103 in an existing 
system. Equally important to those who would 
design our de\'ice into new system!;. Important to 
both because th~ innovations solve the major 
problems of the existing 1103. 

No Precharge and Chip Enable overlap requirement. 
Result : Better and less critical timing margin on 
control of Cilip Enable-Prec.hnrge overlap. Less 
drift problem. Less adjusting. Less maintenance. 
No critical window to stew about. Greater design 
margins (other 1103's have no margin, worst case). 

Data Out referenced to the leading edge of the Chip 
Enable. Unlike other 1103's, which have as many as 
5 critical times affecting access time, ours has only 
2; the 3534 array access time is dependent on the 
timing of only one critical edge relntive to Precharge 
and only one delay relative toChip Enable. No timing 
margin problems to create system malfunctions, 

Fairchild 3534 /1103 

"'1"''-.) 

""OUT DATA VALlO 

No I·~k ..... ~ and l'kip t:nablt ov. ..... n'lulrrmtn lJl. The 3l>So1 
~UII'8 only that thf I>~ha ...... pulM> al&ya low for a minimum of 
15I.ltuIar>d t .... t at IN.iI 12:1 ... ~lay oa:ur (rom tilt llart of I>reclta~ 
10 Ow> llart or Oup EII&IHt. Tht Data Oull. valid ISS ... anl'r the Chip 
E ... bIfo IrCM'S low bul It ,nlitlM'ntif-nt or P~harae, 

T'htr..n no otlwr ,""lrktlO", on tht P~hal1t"l' pu\ae. It can CO 
kiJ(h nnmediAtely 0. It can .... Y low throu~t tht entln (')"de. Or it 
can ~n 10. rorlU«ftllivtl')'t:" .... 

i>?ard rework, acceptance tests, downtime, and other 
Vlrulent fDlms of field aggravation. 

Maximum standby power dissipation reduced 97%. 
From 70mW for the other 1103's to 2mW for our 
3534. Result: significantly lower power supply costs. 

Equal Read and Write cycle time (480ns). 
The system can now operate at a higher data rate. 
You don 't need to Read before Writing. Bya simple 
pre-selection the 3534 can go either way. 
The system can operate at a higher data rate 
without additional timing and control circuitry. 

Rend/ Write s pecified as a voltage level rather than 
apulse. Since the Head(Write input may remain low 
indefinitely (assuming continuous Write cycles), 
Rend / Wr ite timing is no longer critical, And system 
Read and Write cycle times are sharply reduced. 

The 3534 is another example of Fairchild OPTI·MOS: 
-practical 1\10S devices that optimize your system. 
Easy to use. Simple to plwuce. At less cost / function. 

The 353411 103 is available now - in ceramic DI P­
from your friend ly Fairchild distributor. 

1-24 25-99 100-999 
$21.70 $18.40 $14.00 

A data sheet and detailed application note are 
available on demand. Demand. 

Other Standard 1103's 

Pft£CHAAGE ""- ~ 
'-.y, ,-

CHIP (NAIII.£ "'-t-.,- ( ... In. a mIILV 

_out- "1. ~, TA VALto 

With other 1103' •• the J'recharge pulA(! not only mu!l SUI)· low for 
a IIN!tlllt 1'~luIrgI' Inw ..... ·111 bull~ transition rrom low to high 
ml .. t Ottur wilhln" time inwrv.1 whleh hu a "';NimNm u .... t ll &all 
"'GZ;"'"'" limit. A," I'6ull, Ih(!deaiftl~r must.tay within "ery tight 
boundaries of thtllt maximum lind minimum \"&Iues. All control cir­
euilry mUll bt ntraordinllMly prtci.e, and .,..tem ((WItt rbt sharply. 

FAIRCHILD SEMI CON DUCTOR, A om-ti Fa .. duld ea. .. a IMl~1 Corp.. ~64 Ell .. &.. loI ounwn View. c.. i4040. (4 11) 962-&(111. TWX : 910.37!4-&J5 J ________________ ______________________ ___ 
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New EeL series has internal temperature I and yoltage compensation to maximize noise 
margins, minimize power supply problems. 

I we've simplified power supply cost and distribution 
design problems of large mainframe systems by 
making logic levels virtually independent of power 
supply variations. 

l our new 95100.series ad~s on-chip power su pply volt. 
age compensation to the mdustry's lowest power, high 
speed ECLgates. This feature obviates the need for 

I tightlY regulated supplies ; useful noise margin is 
guaranteed with differential supply voltages from 
- 4.7V to -8.0V. Combined with the original temper­

r ture compensation feature of the 9500 series, the 
.~ew 95100 series offers the mninfl'tlme system 

designer the easiest EeL of all to use. 

Net result: far lower cost techniques can be applied 

I ror cooling, power supply design and board design in 
a system using the relaxed design rules of the totally 
compensated 95100 ECL devices. 

I Noise Margin Compariso n 
VIS" and VOL"T transfer characteristics 

I C __ ''''Cl .,100 Totfilly Coml*lUled Eel 

I 

1--
.... • ... ·e T .......... 

d~ tlldJattUltdl'Ktoa EeL IOIOc: ~laof nnatiorw In 
POWff aim aDd tempentu,.. 
TIw v .. and v_ tranaft'rd!.vacWmlla.now how Fairchild'. 96100 

\'OIt.I.p &lid tt'lnpt'nltII,. compenaation malntaha.ahlt' IoIric 
_pile ftJUtx..iD power Mlppl.r voItqe and/or amblt'n! tempt-r­

bin. 'T"M-.tallt_&IId hlJber-DOlM marcira pintod with 95100 
IlU"Dlit llpilaala.t .. vi..,. I" the ct.1,.. of pOwt'r .uppli-. diatribu­
tioII JIft1I'orb &lid rlDOh", tedilllq'*-, 
, 
• 
• 

95100 ECL Featu res 

• Broad line of low power SSI and MSI functions 
- Unloaded Gates less than 25mW / gate. 

• Voltage supply compensation 
- Noise margin guaranteed over greater than 3.0V 
power supply differential. 

• Temperature Compensation 
- Constant noise mnrgin between devices at greater 
than 50°C differential. 

• High Input Impedance 
- To allow external 50n series terminations. 

• Corner power supply pins 
For compatibility with standard multilayer boards 
and CAD placement programs. 

95 100 ECL Devices and Availability 
Device DeSCription Available 
95102 Dual OR/NOR Gate Now 
95103 'IHple OR/NOR Gate " 
95104 Quad OR/ NOR Gate " 
95101 Dun12 Wide OR-AND/ NAND Gate 2nd Qtr. '72 
95 105 " Wide OR-AND/NAND Gate " 
95106 Dual 3 i/p, 3 o/ p OR Gate " 
95108 Quad I i!p OR/ NOR Gate " 
95109 Dual 3 i p, 3 o/ p NOR Gate 
95110 Synchronous Oceade Counter 
95116 Synchronous Hexadecimal Counter " 
95128 Dunl D F1ip Flop " 
95141 4 Bit ALU(Function Generator 
95134 Quad Latch 2nd Half '72 
95138 One--<lf--8 Decoder ., 
95178 Qund Exclusive OR 
95179 Quad 2 i/p Multiplexer " 
95180 1riple 2 i/p Muitililexer " 
95196 Quad ECL-TTL Level Converter 
95197 Quad TTL-ECL Level Converter 

The 95100 series functions are based on the 9500 
series, which will also incorporate voltage compensa­
tion in future products. Both families will be made 
from the same bas ic chip, the only difference being 
the input impedance and pin configuration options. 
95100 functions may be mixed with 9500 elements . 

Both 9500 and 95]00 EASY EeL devices are available 
in production Quantities immediately from your 
friendly Fairchild distributor. For data sheets and 
application information, please call this special 95100 
Hot Li ne number: (4 15) 962-3333. 

AIRCHILD S£MIc.:>!"OU("J'QR, A Dt ....... of hlrdJild ea-ra .. l"atnunotnt Corp.. 464 Ell;' St., Mountain View, Ca. 940-10. (416) 962-5011. TWX: 910-3~85 
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Our TIL Family Tree has a vigorous 
new Schottky branch: 
SSI devices now. Proprietary MSI 
(and more SSI) devices soon. 

OUf TTL Family Tree can. 
tinues to grow. Now a new 
Schottky branch: SSI in vol­
ume now. MSI coming up. To 
give you new ways to solve 
your very-high-speed digital 
systems design problems. 
Schottky TTL Devices are 
pin-fOl'-pin replacements 
for slower, functionally 

equivalent elements in existing TTL systems. An 
example of the speed improvement achieved is 
shown in the tn.ble below. These Schottky functions 
can be used to selectively replace devices in cr itical 
speed limiting paths within the system. 

TTL SWITCIIING TlME COMPARISON 
EX.AMI'LE: III';X IN \' E ItTEIt 

TpLI-I (turn-ofT delay) TpHL (turn-on delay) 

9S0-I'40·' 
9A04 74HO-1 
9504 '7-150-1 
9SO",A74SO",A 

Typ. Max. Typ. Max. 
12.0 22.0 8.0 15.0 
6.5 10.0 9.0 13.0 
3.0 4.5 3.0 5.0 
2.5 4.0 2.5 3.5 

Note : An.~ lbited In n.~a. 

Important areas where speed limiting occurs 
are: decoder and multiplexer expansion; memory 
addressing and selection; general arithmetic and 
control (unctions; prescaiers and counters; and 
elimination of skew problems in clock distribution. 
System speed improvements of 20 to 500/0 can be 
expected in these situations without any major 
redesign. Power requirements, logic levels and 
noise margins remain compatible with the slower, 
lower cost standard TTL devices which can be 
retained when speed is not important, 
For your Schottky needs we now have 13 TTL/ SSI 
functions, making us the only major supplier to 
second source these devices. And we can deliver 
them immediately. Our 9S and 938 series are com­
pletely interchangeable with the 54/ 748 series. 

Just as important. these are but the first of the 
new Fairchild Schottky TTL family, Soon other 
SSI elements. Soon also, our first 93S sel;es of 
proprietary MSI functions. 

FAIRCHILD TTL/SSI DEVICES AND AVAILABILITY 

De"iee Description Available 
9SOO/ 548OO, 74SOO 8~ad 2-Input NAND ,.., Now 
9S03/ 54S03, 74803 Quad 2-lnput NAND 

W.e.) Go'" Now 
9S04/ 54S04,74S04 ex Inverter Now 
9S05/ 54S05,.7,IS05 Hex Inverter (O.C.) Now 
9S20/ 54820, 74S20 Dual 4-Input NAND 

Gate Now 
9S22/ 54822,7'1822 Dual 'I-InllUt NAND 

&O.C.) Gate Now 
9S40/ 54840, 74840 ual <I-Input NAND 

BulTel' Now 
9S74/ 64S74, 74 S74 Dual D Flip ... Flop Now 
9S04A Fllst Flex fnve lw l' Now 
9S05A Fast Hex Inverter 

}..o.e.) Now 
9S6,1/ 64S64,74S64 ND-OR ... ln\·ert Now 
9S65/ 54S65,74S65 ANO ... OR ... lnve'}JS'C.) Now 
9S140/ 6<lSI40, 74S140 Dm1l4 ... lnput N D 

Now Line Drh'er 
9SI09 Dual J ... K Flip--F1op 2nd Qtr. 
9S112/ 54SI12,74S112 Dual J ... K Flip-Flop 2nd Qtr. 
9S113/ 54SI13,74S113 Dual J ... K Flip-Flop 2nd Qtr. 
9S114/ 64SII4,74SIl4 Dual J-K Flip--Flop 2nd Qtr. 

.-AIRCIULD TTL/ MSI FUNCTIONS AND AVAILABILITY 

Deviee Description Amilable 
93841 ,I Bit ALU/ Punction Generator 2nd Qtr. 
93S05 Variable Modulo Counter 2nd Qtr. 
98839 Multiple Port Register 3rd Qtr. 
93S10 Synchronous Dee8de Counter 3rd Qtr. 
93S16 Synchronous Hexadecimal Counter 3rd Qtr. 
93S12 Eight Input MUltiplexer 3rd Qtr. 
93842 Carry Look Ahead Unit 3rd Qtr. 
93SOO 4 Bit Universal Shirt Register 3m Qtr. 
Other MSt (unction. In development lnelude high speed decode~ 
lind Pllrity ch(!Cke~. 

Whatever your Ri).l'h Speed needs we have the 
answer. Schottky TTL for retrofitting existing 
systems, or our temperature compensated Easy 
EeL 9500 family (or new high ... speed systems. 

Your Friendly Fai rchild distributor has both our 
Schottky TTL and EaSY EeL devices in stock, 
deliverable immediately. Or for more information, 
we have data sheets and application notes on both. 

f'AIHC'HILD SOl/CONDUCTOR. A Dirlalon ot F.lrcftild ea-.. ., I~nt Corp.. 4~ Ellie &.. MOOIIlltl11I ...... w, c.. 1J.4().10. (416) 962..&011. TWX: 910-379-6481!i 
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Our new 9616 EIA triple line dffi-er 

I provides simple, low-cost solutions to EIA 
applications. Our new 9617 EIA triple 

I 
line receiver completes the set. 
Our new 9616 Oriver and 9617 Receiver meet all 
EIA·232·C/ CCI'IT V.24 specs. And more. Together 
they provide the simplest low-cost solution to 

I problems at the interface in duta terminal 
equipment and data communications. 

Unlike conventional EtA drivers. which are imple-
mented by a positive NAND function, our 9616 is 

I implemented by an And/ Or/ Invert function. With 
this logic configuration, you can perform the 
inhibit function without any external gating. 

I 'n addition. the 9616 incorporates internal slew 
rate control. No need for an external capacitor for 
each driver. Result: significant savings on board 
space. components. assembly. 

I In meeting RS-232-C recommendations our 
9616 9617 feature: 

9616 EtA Line Driver 

I . All inputs TIL compatible 
. Each driver is output protected 

I 
I 

FAIRCHILD 9616 

I OATAl c== 
DATA 2c==--

I COMPARISON Or CONVElIoTIOSAL AND H IS EIA DRIVERS 
CotIveal.loaa.l ErA Drivu ( I ) requ irs utn"ual .... raw c:ontrol 
eapcitor (t) and utenaal •• tl"l" tor l.n.blbit tUoetlOlll (I). Falrthild 
96 IS ErA on,,"" requl ... lleitMr. 

I 
I 
I 

• Symmetrical driver output voltage levels and 
current limits 

• Supplies are + 12V and 12V t@ :1:10% regulation 
9617 EIA Line Reeeiver 
• 3 to 7K Po input resistance 
• Inputs protected to ± 25V 
• Each Receiver operates in fail·safe mode 
• Controllable slicing or hysteresis operation 
• Tndividual response pins to inCI'ease AC noise 

immunity 
• Outputs T1'L/ DTL compatible 
· +5V supply operation, ± 5% regulation 
Both the 9616 Drivel' and the 9617 Receiver are 
available from distributor stock. Design-in Quan· 
tities available now; pr'oduction Quantities in late 
March. The 96161@$4.50andthe 9617 1@ $3.50in 
Quantities of 100·999. 

Other Fairchild Drivers & Receivers 
9614 Dual Differential Line Driver 
9615 Dual Differential Line Receiver 
9620 Dual Differential Line Receiver 
9621 Dual Line Driver 
9622 Dual Differential Line Receiver 
SN75107.108 Dual Line Receivers 
SN75109·110 Dual Line Drivers 

DATA I .'==;;:l1JFt!dj~~ 
DATA 2 ' ~Ir=='" 

INHIBIT -:--"=---'==-11l!==== 
0UT1'UT :;::''I:;::=!.I1fi1!ruJill 

"C 
DATAl , 

DATA 2 ...------

INHIBIT .. II 

J 
rAIRCl!IW SF:lIfIOOSDl'C'I'OIl, A OoYiNoa '" p.,rdI.1d c...."' ......... -..tCorp.. 464 EDii Sl.., M ... "wn Vlt-. c.. '''!)to. (41&) 162-6(111. TWX : .10.37,....35 
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From our TTL Family Tree: 
A new MSI Parallel Multiplier 
that offers high-speed multipli­
cation without using a lot of 
hardware and software. 

Now there's a better way to 
perform fast multiplication: 
our 9344 2 x4 special 
purpose multiplier. 

This TIL/ MSI device 
speeds up multiplication by 
using itel'!ltive logic cells in 
para llel, each cell gene!"· 
uting eight p<"lrtial products 

and summing up carries from the adjacent cells. 
This contrasts with the time and space-consuming 
add-and-shift sequencing of conventional designs. 
Thus, you can include the specific multiplication 
function in your system with minimum hardware 
and programming. And compared to conventional, 
multi-package methods. you can do it faster, at 
lower cost function, with less space required and 
lower overall system cost. 
The 9344 is designed tor hardware multiplication 
in both general and special-purpose computers. Its 
main applications are in digital filter circuits, Fast 
Fourier Transfonn processors, arithmetic function 
generators, minicomputers, wherever there are 
problems created by extensive multiplications that 
so greedily consume valuable time in real-time 
computers. 
Since we announced the 9344 more than a year 
ago, we've been improving its performance and 
reducing its cost. Now it's in volume production, 
deliverable immediately from your friendly 
Fairchild distributor at these exceptionally modest 
prices: 

93" 1·24 25·99 100·999 
Flatpak Mil $47.50 $'2.00 $38.00 
F1atpack Ind. 26.50 23. 10 21.00 
DIP Mil .1.25 36.25 32.00 
DIP Ind. 21.80 19.25 17.50 

MunPUCAND A (O-n 

Ml.l..T1PlJER B (O-n 

CARRY 0 

PROIlUCT • 

~P.-' 
(MSB) 

8 ~ I! ~mLTII'Lllm USING ~; I G IIT 93U nt! , ' ICES 
Th .. 93.\ 1 ilA2 It 1 bit combinAlorilll mul1ipli .. r.l1 u_ internal CArT)' 
Iookahead and has lutlklent a.rr), input. to combine all ~u"I,,· .. lgIIt 
output.. Thil pennlt. th .. QllClIof It .. rath·e multiplication arrays 
withoulusing any othu eomponenu.. Th .. diAvsm &hOWl the use of the 
9!U to perronn an8x 8 multiplication in 1001111. Thi.asllle lJQic 
modutarAppTO&c:h can be uil!d for ...... ) ...... ngin¥from4 It 4 106-1 It 6-1 
bit. And I.~r. 

For data sheets, applications information and 
samples, please call this special 9344 Hot Line 
number: (415) 962-3333. 

rAIRCHII.D Snll("O'ISDLTTOR. It. I) ........ 01 hu..t.;\d C .......... l ..... rullM'nl Corv .. 11>1 "lIiI St., Mount"n Vif .. , Ca. 9 (1)111. 1116) !l6:.!-60ll. TWX: 910-379..6-135 
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New 100 x 100 CCD solid state area image sensor 
for low resolution applications. 

Our new CCD201: Small. Low voltage. Metrically 
accura te. Long Life. Wide dynamic range. 10,000 
elements on a s ingle chip. Price: $965.00. 

THE CCD201 solid state 2-phase self·scanning 
device is the first CeD area imager in production . The 
device usescharge-coupled and bu ried N-channel 
implanted barrier technology to create an electronic 
image. It 's the second Fairchild CCO device to go jnto 
production (our 500-element linear image sensor 
was introduced earlier this year). 

CCD advantages over vacuu m tube imaging de\' ices 
• smaller size 
• longer li fe 
• lower power (50mw typically) 
• lower operating voltages (20V max) 
• solid state ruggedness and reliability 
• on-chip video preamp and compensating circuit 
• inherent spatial accuracy to 1 part in 10,000 
• low impedance output 
• excellent dynamic range 
• highly sensitive to both visible and near·infra·red 

radiation 

CC0201 fOl1l1at size is compatible with low cost 
lenses, which represents considerably lower system 
cost. This makes the device attractive in existing low· 
resolution CCTV applications for example. where 

there can be a dramatic reduction in camera size and 
voltage requirements (20V instead of 2KV). Plus 
the elimination of sensor replacement because of 
tube aging. 

The availability of both our linear and OUI' area image 
sensors takes CCO outof the R&D lab and intoa 
proven Fairchild production technology. (Example: 
the CC010l linear image sensor has already been 
reduced from $1200 to$800). 

For more information ask for data sheets and techni­
cal papers on the physics and applications of charge 
coupled devices. 
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ceo outpull can 
Monitor r go to a T V A or al'1'ad' I . -Scope (or lin ISP. ay. to an 
811 of the sign tby.hne analy­
puler (or sign:" or to a com­
The CC0"201 p~ing. 
smnll size I • because of its 

. • ower po . 
suml)tlon an I . v.ercon· 
tion 0\'('1" ~ b ( reliable opera­
conditions i~~ rangeo( 
l~nct', me.:iical' i 81 fo r suryeil-
tlon, and p nslrumentB' 
CCD image rocess control. This 
world of nev.~:SO~ o,,«:"s up a 
particularly Yo' pphcauons. 
precise image here extremely 
important. analysis is 

The Be 100 MOl" region . . eolllnlnsof 1 conSISts of 
rmllight-sen' ,OO l.2111i l x08 ~ .2 x 1.6 mil ~tl\'e elements, ~n 
In ~ standard 4

nte
rs, arranged 

ra~lO. The enti x 3 ~pect 
tamed in a ., I :-e deVice is eon· 
line llacka~' - ,ead, dual-in­
glass windo",~lth an optical 

~EM IOOSDUCTOR COlolPQSESTSCRO UP. ".Irchlld C .""ra" Inltro .... "! C orp .• ~&4 Em. 51 _, Mountain Vie ... ,c.. 9~().I2 (416) ifi 2-6011. TWX: 91G.S79·64:l.6 
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" l! now have complementary power devices for 
every amillifier socket. Order by the system for 
total savings. 

I We have in stock all the complementary power com­
ponents for every socket in a stereo or monaural 
amplifier system. From 10 to 80 watts. And all the 

I small signal devices that may be needed for the 
front end. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Fairchild's broad packaging experience provides the 
flexibility for all conditions of use. Aluminum TO-3 
where low cost is important. copper heat-sinking 
where heat dissipation is the prime factor. And our 
Bimesar technology provides wide safe area operation. 

TYPICAL 6 TRANSISTOR 10-30 WATT AUDIO AMPLIFIERS 
AND AVAILABLE DEVICES 

COMPLEMENTARY 
INPUT PREDRIVER DRIVERS OUTPUT 

NPN NPN NPN 
2N5961 MPSA20 MPSAOS 
2N5961 MPSA20 2NS321 
2NS961 PN3565 MPSAOS 
2N5961 PN3565 2N5321 
2N5961 PN3565 2N532 1 
PNP PNP PNP 
PN4250 MPSA70 MPSA55 
PN4250 MPSA70 2N5234 
PN4250 PN4250 MPSA56 
PN4250 PN4250 2N5323 
PN4250 PN4250 2N5323 

- - ~ ~ct< C_U oCT COH1o\C1 r-I . 
• • 

• . .. 
( 

OCIU.l(:TOIt [ .. tTtII .... QOU.f c:TOfI __ 1_ tf_~ " 11UIll! ... =-
w. ~ e.o-..leCIW"*>gy '" ptOOuU "'*"_''''O''' __ .~._M/of_ 
_ .. -. ~ _two epo\aDaI..,.... ",,,,,,,,Ihe_.,,.,_regoor. ._ 
el(II"'<MI ....... _._,..-.;I ...... ."., 
Pt .... , PI'~"'9'" !emI,,,,,.,,,, .... ,n.'· 
-jllnC'''''' 

.P. WAns 
2N6121 10 
2N6130 15 
2N6130 20 
2N4914 25 
2N4914 30 
PNP 
2N6124 10 
2N6133 15 
2N6133 20 
2N4905 25 
2N4905 30 

Total Stereo Power Before you order analyze your 
system in temlsof iotal needs. Then buy the system, 
instead of socket-by-socket. Get a total system mix 
from us everything from power devices down to 
~mall signal devices. It's the most powerful way to buy 
because it gives you the levemge fol' Total Powel' 
Savings. 

For more information about Fairchild Power, send 
for our new Power Transistor Short Fonn Catalog. 
which includes comprehensive selection guides and 
industry cross references for more than 100 Fairchild 
powel· transistors. And if you're interested in Small 
Signal devices as weil, writeon your company letter­
head fOl'our complete Discrete Device Catalog which 
includes all Power and Small Signal information. 

TYPICAL 7 TRANSISTOR 40-80 WATT AUDIO AMPLIFIERS 
AND AVAILABLE DEVICES 

COMPLEMENTARY 
INPUT PREDRIVER DRIVERS OUTPUT 

NPN NPN NPN .PN WATTS 
2N5961 PN3565 2N5321 2N5877 40 
2N5961 MPSAOS 2N5321 2NS881 50 
2N5961 MPSA06 2N568 1 2N5886 70 
2N5961 MPSA06 2N5681 2N5886 eo 

PNP PNP PNP 
PN4250 2N5323 2N5875 40 
MPSASS 2N5323 2N5879 50 
MPSA56 2N5679 2N5884 70 
MPSA56 2N5679 2N5884 eo 

For immed iate delivery call your friendly Fairchild 
Distributor. He's got full stock on the shelf. 

SElIIOOS()UCTOR CO)lPOSENTS GROL'P. ~'.' rdllkl c ........ &: l nalnunen l Corp .. ~s. EII1. 51_. Moun"'i n \'~,,'. r._ ' 404 2 14/ &) &62-5011 TW.'< : '1 1).37'-64~ 
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New78M Series: O.5Arnp Monolithic 3·Thrminal 
Positive 'I>I~-e Regulators.Now available in 
production quantities. 

We've got new 78M medium current voltage 
regulators. And we've got lots of them. 
The 781\'1 series is available in 7 fixed output volt­
ages: 5,6,8,12,15,20,24 Volts. It's a pin·for-pin 
replacement for all popular 3-terminal voltage 
regulators (including our own 7800 series) . It 's 
available in TO-220 and TO-5 packages. 
ImprOVed system des ign. The 78M reduces system 
design time, eliminates outboard transistors and 
resistors, reduces board space, protects on-card 
circuitry, increases reliabi lity, 

Simple to use: Complete, self-contained, 
one chip in one package. Insert, connect 
3 tenninals, and add the nonnalline 
decoupling capacitor. Requires no 
other external components. Optimum 
operation with no design time. 
SUI>crior performance: In addition to 
improved temperature coefficient 
and ripple rejection. the 781\1 series provides output 

PERFORMANCE CO;\IPAR ISON: D1 SC ItETES VS. NEW 78M 

voltage tolerance better than ±5,-o. Line regulation 
0.01%/ Volt. Output impedance 0.03u. Output cUl'rent 
rated at 0.5 Amp (usable to 0.75 Amp, depending on 
input voltage and heat sinking considerations). 
Selfprotecting: Internal cur rent limiting thermal 
shut-down and safe area compensation protect 
device and circuit from current, power, and tern· 
perature fluctuations. Resets automatically. 
Versatile & compact: Use locally, at the power 
source, on a remote chassis, on PC cards, whatever 
is most convenient and efficient. Because it's com· 
pact, you can miniaturize your design . Result: 
simpler. smaller, cheaper, easier·to--use power sup-­
ply and circuitry. 

LOW COST: In time and money, less than any othel' 
alternative. The 781\1 series is the lowest cost 
3·tenninal voltage regulntor nvailable todny. 

I Amp vers ion: For those systems that require 
1.0 Amp output, our improved 7800 series (usable 
to 1.5 Amps with propel' heat sinking) is now in 
volume production. It offers all the features of 
the 781'1 nt s lightly higher prices. 
Write for: Complete data package and new 80·page 
voltage regulator handbook. 

IHH·".:r • .:s I ~ \' 1· .:lIt'OIl,\lAI-oCF. DATA ''-': \\ n 'l 

UNE LOAD TC. V •• 
"Ea "Ea ('I'Ot'"C)-V. ,0 

~ 01% 03% 03% • 0--1 -. ~ 
01 % 16% ,007% 8 ~ I 

~ 

" ~ 
~ 

'-- -
" " -. 

~ Co .~ • 

- -

.!! EJ,I ICO~OllCTOR COIlPO~E~TS CROUP. r . , rchild c. ..... no '" 1 ... lnllrw-ut Corp.. 4&4 Ell,. St .. Mounuim \'!. .... Ca. 9-1040. (415) 162-6011 , TWX : 9 Io.S7J.64:l6 
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Our new 3355: 4 ~tl\z guaranteed 
minimum speed. Zero data hold time. 
first MOS d",;c .. made by /.sopl,,"ar. 
And ",mlable now. 
Our new 3355 is a single 4 MHz l024-bit static 
shift register with on--ch ip clock generator. 
multiplexer, pull-up circuit. This is u high speed, 
high reliability, in::hmtly deliverable device for 
designers working in low-cost sequential access 
memories. low-cost static buffer memories, 
CRT refresh (line and page), delay lines, or 
drum memory replacements. 
And our isopianar process did it. As applied to 
MOS,it provides a smaller. faster device geometry 
with imprO\'ed reliability and performance. 

" 

Features: 
• 4 l\fHz guaranteed minimum speed 
• Zero data hold time (see Fig. 2) 

Total insensitivity to clock rise and 
fall time 
On-chip pull-up device pelmits direct 
interface with TTL without external 
components (see Fig. 3) 

• Single-phase TTL clock drives on-chip 
generator 

• Low clock capacitance 
Input multiplexer selects from 2 
input sources 

• a-pin ceramic mini-DIP 

Available now: 3355 data sheets and pmts for 
new high speed designs. 

~'iJt". 2, Timing J)iIlRl"llm for 
llu tll lIold (1",, ) 

NoU! thal becaUIIC to,,=O, daUi can 
be changed immMiattlr aflE'r dock 
gocs l.oW Thi3 permiu IIny com­
bination ofTIL devi,,"and 33S<j·s 

10 be eI~ked On Ihe _"'II ~th·e­
J(OlnlC edjC@. Mult iplexing 3300', to 
IIchle\'e lIilCher data rIIt~ requirell 
no elaborat. timing «IlU.iderationa. 
Cascadability illgullnmteed without 
tile net'd to Ilpecif)'11 minimum out­
put delllY. Buill-in h)"$teMlill in the 
clock cireui l permiuthe u!leof doek 
~ witlliong rille and fall t imes. 

t1(. I. lA«'k ..... I',n 0.. ...... 
Thl as.~~. "nr't-phue ltalk 'hlft I'(!ValH. Data I, loaded 
Into the ~ltr on the Maatlvf transition or the uttm-.! 

1::11 I:; 
l : 

> 

0 .. UI ... U ............ uu -..._r_M 

Fi.r 3. l'ypiall lnput 
Chal¥~ri8tiOJ 

The abo\"e V I I eun·. ill ehal1\l:U>r_ 
illlie of the pull-up device on 11113355 
inpul.t, including the cl~k. Demon_ 
'trabl~', this device pre!l>ents no load 
10 II TIL LOW IIUlIE' (.4V). but 
tumllon when II TILoulput goes 
IIIGII (2 .4V) to pull thl! TIL out­
put abo,'c the minimum required 
input IIlGII volUige for 3355 

clock. The SELEcr input allo .... dat.a to tnler the rfgisUr 
tithr from D,or 0,. D, d at:lec~ wIth. LOW on SELECT 
input, 1>. I. wl«tfd"'llh a 1IIG11 on the SELECT in llUt. 
The output "'ill dn\'. dU'«'IJ)' onl! unit TTL load (I Gm. @ .4\'). (V .. minus 1.0\'). 

~EtlK'OS()L'C'TO. ('OtlPONENTS CROLl'. raln'lIikl Camtn '" Irwtrumtnl Corp.. ~M EJI!. Sl" )Iountain V;~w. Ca. 9~I)oIO. ( U 6) 962·5011. TWX: 91(1-879·601:1.6, 
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A circuit for every socket: All the building blocks for any 
Radio/Audio System. Ask for a desk top demonstration. 

AM 

,.A72O AM AACMO 
SUBSYSTEM 

FM 

3075 FM DETECTOR 

""""A'" 

HIGH GAIN FM 

,.A153 FM 
GAIN BLOCK 

3075 FM DETECTOR -
.. roo ""'" 

AMPUFIER 

.::am ... 'Orking modu\(o (&00-. .. ) contains a Fail'dlild radio audio 
cimlit in combination with 1Ie'I" ... 1 pMSl'" component&. Uling 
IMIM' Fairchild Lie Demonw-alion Blocks. you can ha,,, an 
actual ... 'Orking dtmoru.tnltion of how to build ~mi1ar lI)'5\em$. 

We'll plug lMm ~r inmUlntly at your desk.. Just call any 
or u- F.lrmikl .. ~ oI!\IleI; (&t the r ight) and OM or our 
appliCfltiOllll engiooer1l .'m,rOw, pronto. demonstnltion kit in IwId. 

FM STEREO 

3075 flo! DETECTOR 
AMf'UFIER 

.. ". PU. STEREO 

I 
I 
I 
I 

HIGH GAIN FM STEREci 

,.A7S:l FM 
GAIN BLOCK 

3075 FM DETECTOR 

""""'" 

.. " . 
Pll STEREO 

,A706 A\JOIO 
AMPUFIER 

I 
I 
I 
I 
I 
I 

I 
I 

a-oo 
61 7.237-3400 ""''''''1 2 16-46 1-8: 

Chi~ 
312-671-4660 

0., .. 
214-234-331 

SE)rrCONDUCTOR CO~I PO~a;NTS GROUP. ~·.irch ild Came .. & In.l nIlMn! Corp.. ~ &t Elli, 51 .. ) [ountaln Vie,,·, Ca. 94().10. (415) 962~1 1 . TWX : 910-319-64.1(; 
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AMjFM STEREO 
WITH PHONO/ TAPE 

... , .. 
PLL STEREO 

N", Yorlt l"hit.dorlphia 
616-293-2900 215-118&-6623 

Orlando San f'n.nNeo 
306-8:U-7000 ~1 6-94I-3I50 

Ours is the most complete line of eonsumer 
analog cireuits available anywhere. 

f1l\720 AM Radio Subsystem DIP 
pA703 Gain Block CAN 
[IA757 Gain Block DIP 
f1l\753 FM Gain Block MINI-DIP 
~07G FM Gain Block CAN 
3075 Fl\! Detector Amplifier DIP 
2136 FM Detector Amplifier DIP 
ItA 758 PLL Stereo Decoder DIP 
,LA 767 Stereo Decoder OJ P 
itA 732 Stereo Decoder DIP 
).LA768 Stereo Decoder DIP 
,1A76!) StereoDccodcr DIP 
I'A?3!) Dual Pre-Amplifier DIP 
I'A 7<19 Dual Pre-Amplifier CAN 
IlA706 5W Audio Amplifiet- DlPP 

We have a comprehensh-c family of the most 
used, and the most useful, radio/ Rudio 
Ie's for AM and nrrndio. tape and phono­
graph applications. High in performance 
and low in cost, they answer all the Lie 
needs orany radio · audio system designer. A 
cireuit (or c\-ery socket. In many ea5(>9, 

enm, a choice of circuits for a gh'en sockeL 

We in\-ented the first consumer industry 
LIC standard, the ~703, today one of the 
largest selling IC's in the world. We added 
7 more. Then, in the last yea r, an additional 
7, including these new industry standards: 

~A758 Phase Locked Loop Stereo Dewder. 
A complex subsystem that consists of pilot 
subcarrier regenerator, multiplex decoder 
circuit, audio output stage, and stereo 
function switch, all on one chi I). Designed 
to satisfy perfonnance and reliability 

requircments of premium high fidelity 
stereo components. Plus the tough economic 
requirements of low-rost FM receivers. 
Features minimization of parts count 
(no coils rcquilw), 40dB power supply 
,-ejcction, -15dB channel separation, and 
alignments eliminated_ 

~A 720 AM Ib.dio Subsystem. Combines 
RF amplifier, IF amplifier, RF oscillator­
com·erte,·, volt.1gc regulator and AGe 
detector. Features overvoltage protection, 
regulated power supply, separately acces­
sible amplifiers. 

I' A7OG 5 Watt Audio Amplifier. Up to 5.5 
watts continuous output into a 4 Ohm 
slX'aker, using single 14V power supply. 
Operates o\-er a 6-laV range. Features 
high l)Cak output current, self-eentering 
bias, dirl'Ct coupling input., low quiesrent 
currcnt, low distortion. Few external 
components and high ability to withstand 
AC shorts make it ideal for automotive 
applications. 

I1 A753 Gain Bk>c k. Input and output 
designed ror use with ceramic fi lters, 
minimizing external parts count (filter 
equalization components are on the chip). 
Full temperature compensation provides 
excellent gain, temperature stability. 
Built-in short circuit protection. Low-level 
output pin rOl" AGC. Excellent noise 
perrormance and power supply ripple 
rejection. 

FOR MORE INFORMATION write for our 
new IC Radio/Audio Design Kit(including 
alIPlication notes and produet data). 
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Our 500-Element 
Linear hnage Sensor: 
World's First Production Ceo. 
New CCDJOI. High sensitivity, wide dynamic range, 
self-scanning device. Available now for prototyping 
at $1200. 
The CeDIOl Linear Image Sensor uses charge-
coupled technology and a buried-channel structure to 
creute a rugged, monolithic, self-scanned, 500-element 
sensor designed for high sensitivity conversion of 
images to analog signals. For slow-scan TV, facsimile, 
and other high-resolution linear imaging applications. 
The impact of CGD on imaging is analogous to that of 
the transistor on vacuum tubes. rt has been called by 
one high level government scientist "the most important 
breakthrough in semiconductors since the development 
of to.tOS:' 

CCDIOI Linear Image Sensor 
The array is a 500-dement 
photo-sensing chip. 60 x 635 mi ls. 
It includes. in addition, charge 
U'ansfer gates. two 250-element 
CCO analog shift registers. a 
2-e]ement output register, and a 
preamplifier. The device allo .... "S 

sequential reading of the 500 
imaging clements with a typical 
dynamic range of 1000 :1 at 
1 MHz. Scnsiti\'ity is typically 
15 x 10 • footcandle-seconds. 
Operating voltages are under 
20V. On-chip preamplifier allows 
a lo ..... -impedance interface. The 
24-lead dual in-line ceramic 
package- I I,,"" long x ~" ..... ide 
x ~i."high-has a sealed anti­
reflectance glass ..... indow and 
non-rcflecth'e interior. 

I 

NOfmal Incandescent room hghllng 
Peak incident illurmnalloo around 30 r";'t;;,;j"~ II 

99.~ Transfer EfticiCDC,. 
Key to CCOIOI high sensitivity imaging is the 
buried channel structure which reduces charge­
transrer loss. thus permitting greater image element 
density. The result is demonstrated aOOn!. 

The" photos illuslr"8te the de\·ice's capacity ror 
generating a clear video picture of a "Hglt' framt 



r I 

. 1 

E
°dt-'Y nrying !e\'el!l of illumination. The photos 
ow 1M race of a CRT dillplaying !.he output of a 
CD 101 8enllOr clocked at 1 MHz IICllnning a black­

and-1I'hit.e photo on II rotaling drum. Increasi ngly 

finse tillers we~ insertA.>d betw("(In the sensor and 
acanned photo. The intensity dropped, but the 

mage remained usable. 

CCD Imag ing Advantages 
CGO technology provides the first high-perf0l1llance 
method for solid state imaging. The CeDIOl is the 
first CGD product, and thus t he fi rst to clearly demon­
strate its high perfonnance advantages, high reliability 
and dimensional accUl'Ucy, with lower noise video, 
low-voltage operation nnd self-SC<lnning that eliminates 
much external control circuitry. All made possible by 
our CGO buried N-chnnnel technology. 

CGO advantages over other types of imaging devices 
are manifest: 

As Compared To 
Vacuum Tube 

Imaging Devices 

As Compared To 
Non·CCD Solid State Imaging 

Systems or Devices 

• Small size • Low clock interference 
• Long Life • No pattcm noise 
• Lower power • Low, un ifm-m 
• Lower operating voltages 

(none g reatc.-thun 20V) 
• Solid state ruggedness 

dark current 
• Bette.- dctcctivity 
• On-chip preamp 

• Inherent metric accuracy • Lower power 
• Low impedance interface 
• Greater dynamic range 

For more informat ion _ 
Call our Hot Line number (4 15) 962·3333 - for a 
complete infonnation package: data sheets, application 
notes, and a technical paper on the physics and 
applications of charge-coupled devices_ 
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From your Fltirchild Distributor: 
I LED lx'Ullp Selector makes instant 

comparison easy. Immediate delivery in 
I quantity aUactory prices as low as 

17f makes procurement easier. 

I How to select an LED lamp? You know what you 
need: type. size. lens, lead configuration. But how do 
you know which to buy! 

I 
Appearance ill; the first test. Call your Fairchild 
distributor. He'll have our LEO Lamp Selector at 
your office tomorrow. Plug in the lamps you're 
considering. Out~. Anybody el8("8. Compare them 

I side by side under identical test 
conditions. See (or you~('lf 
which d~ your job tx>st. 

I 
I 
I 
I 
I 
I 
I 

un Lam, &:1«1«. 
For iMtant \"iauall'\'aluation of oun!. 

I Or ~n. Oi.~play. and compare!t 2 1 InmPIIllimultan~usIY. 
"~and I.~ dil.play. H(·lpII you kim ditrcl1'nt types; pomt 
1IOUmt. .-ide anllt-light IIOUI'n"I'. dift'wed and non-diffused 
ba&li,htin, iampll. tIL EIllJY. Effici{>nL Conn'nil'nt. 

I 

Price. In addition to large-quantity pricing as low as 
1U t will other distributors quote prices and quantities 
like this? Ours will. New high off-the-shelf quantities. 
New low fl:lctory prices. 

NO. 
FLVI OO 
FLVI 02 
FLVI03 
FLVI04 
FLVIOS 
FLVI I O 
FLVlIl 
F LV1I2 

TYPE 1-99 100 1,000 10,000 
Point Source .80 .60 .52 ,47 
Indicutor .7' .55 ,48 .44 
Backlight .60 .45 .39 .35 
Nur row Beam 2.00 1.50 1.30 1.1 8 
Indicator .74 .56 .48 .44 
Indicator .50 .37 .33 .30· 
Backlight .60 .45 .39 .35 
Indicator .60 .45 .39 .35 

·Ln~r QuanUti{>s 118101\' as 171. 

Availability? Again. check OUl'S vs, thei rs, 
Not promises. Not futures. 01' a nice smile. 
What's available now? OUI'S can be delivered, 
from distributor stock, in quantities to 10K. 

if YOll want them. Today, 
Variety. What kind of lamp do you need? 

We've got it: point source,indicator, 
backlight. narrow beam. subminia­

ture (plus our SUPER 
DIGIT ~"LED display 
that's supersmall and 
sllpervisible) . 
To select LED lamps 
shrewdly, call your fliendly 
Fairchild distributor. 
He'll be around with his 
LED Lamp Selector. 
Immediately, 

DlSTltI8UTORS: ." ONICS • CENTU RY F I.£CTROS ICS • ELMAR t:LECTRONICS 
ALUED r.I.£('TRO~I('!I • ARROW EI.EC'TRON I('S INC ' AV1'!ET ELECTR TON ELFoCTRO SA L'.'S • KIERULH' ELECTRONICS CORP. 
HALL1UiuI ELEcTROSIC!! ' IIAMILTONAVNET t;.U:CTt'LNJt~Cr~5~I1J'S ' PIONEER WASfllNGTON t:I,EGTItONICS , POWELL EI.~:CTROSICS 
UBERTY ELECTROSI('!! • G !! )lAK.'mALL co . S~~VtI STS • SHERIDAN SALES ' SU)IMIT IHSTIt . • W.~STERN RAtHO 
!\("HII'EBER EI.£C'TRONtC8 • ~r.)l I (·OSOtrCTOJ!..l'lR·O~. ' C" 
ELtCTRO !IOSI(' ISO SALE!! • RAE ISO ELE... . " 

• , teo .... 464 t;UiI St., Mountain V~ .. , Ca.. 910.&0. (415) 962-601 L. TWX: 910-379-&l35 I FAIRCHILD SEIIII('(lNDl!CT()R. A 0. ....... or Fa.rdlild ea-n nstrumtn . ~., 
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93L:Thecomplete line of Low-Power SSI and 
MSI 9300 functions. Immediately deliverable. 
And 3 new functions available 1st quarter_ 
To optimize your TIL system : 14 93L series low­
power logic functions deliverable now. Including all 
the most-used 9300 Msr functions. All plug-in 
compatible with 9300 TTL pinouts, functions, and 
power supply. Plus 5 SSI building blocks. Plus 
three new functions available in early '73. 

Yet another branch of our spreading TTL family 
tree. Largest and most comprehensive on earth. 

Optimizing means judicious mixing. We have the 
TTL ingredients. All with improved speed power 
product. The variety and quality of our 93L low­
power functions give you the opportunity to mix 
wisely and well. For example in a system where 
power consumption takes precedence over speed, 
look to our 93L series which reduces power 
consumption by 750/0 relative to conventional TTL. 
The system designer can use standard high speed 
circuits where they're required, low power circuits 
for the sections of the system where speed isn't 
needed. Flexibility. 

Power supplies are smaller and cheaper. Also, the 
effective input loading of 93L is one-fourth that of 
conventional TTL, which makes it ideal for 
MOS-to-TTL interface. Properly mixed fast and 
slow circuits can eliminate clock skew, glitch and 
race problems. Naturally. there's less heat and 
noise generation. and less noise sensitivity. 

Use 93L as reQuired for simpler. cooler, cheaper, 
more efficient system design. 

TI'L Switching Time and " ower Comparillon 

9aL Series LP'J"J'L 
9N/ 74 Series TTL 
9H/ 74H Series HSTTL 
9S/74S Series STTL 

'lYPical Gate 
[klay 

20ns 
IOns 
6", 
3 .. 

'lYpical Gate 
Dissipation 

Fairchild Low·Power MSI and SSI TTL LoRk Functions 

COUNTERS 
9aLI0 
931..16 

REGISTERS 
931..00 
93L28 
9aLaS 

DECODERS 

Low Power Decade Counter 
Low Power Binary Counter 

Lo\\' Power 4·Bit Shift Register 
Low Power Dual 8-Bit Shift. Register 
Low Power 8-Bit Multiple Pon Register· 

93LO I Low Power On~f·Ten Decoder 
93L II Low Power OnHlf·Sixteen Decoder 
93L21 Low Power Dual Onc-of·Four Deooder 

MULTIPLEXERS 
93LOS Low Power DuaI4·!nput Multiplexer 
93L12 Low Power 8-!nput Multiplexer 
93L22 Low Power Quad 2·1nput Multiplexer 

LATCHES 
93L08 
93 L14 
93L34 

ENCODERS 
93Ll8 

OPERATORS 

Low Power Dual4·Bit Latch 
Low Power 4·Bit Latch 
Low Power 8-Bit Latch· 

Low Power B-Input Priority Encoder 

9:11...24 Low Power 5·Bit Comparator 
93lAI Low Power 4·Bit Arithmetic Logic Unit· 

GATES & FLIP FLOPS 
9LOO Low Power Quad 2.lnput NAND Gate 
9L04 Low Power Hex Inverter 
9L24 Low Power Dual JK Flip-F1op 
9[.54 Low Power AOI 

Dual Retriggernble Multivibrator 

• Available l it Quarttr 1973 

You can get 93L low. power TTL parts in quantity 
in a hurry by getting in touch with your friendly 
Fairchild distributor. You can get application 
information about 93L low· power TIL by getting 
in touch with any of our local offices, or call 
us on the Hot Line: (415) 962·3333. 

FAIRCHILD SEMICONDUCTOR. A o..,Won of hlrdlild Camora a IIIIU"\I'-'t Corp., 464 Etlll St., Mountain View, Ca. 940.1 0, (41&) 962-6011. TWX: 9]6-379-6435 
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Fairchild's hi-voltage l)Ower 
transistors are just about the 
same as the ones YOU'I'C using now 
in every way. 
Or at least. every way except one. 

P"irC, 
Good news if you design auto 
ig nition systems, DC co nverters, 
horizontal deflection circuits. 
oscilloscope deflection circuits, 
switching regulators or series 
pass regulators. 
Compare the power transistor 
you' l'e using now and the 
Fairchild pin-for-pin equivalent, 
and it's pretty clear that buying 
Fairchild instead of Brand X 
from now on can ]'cally do 
wonders for YOUI' image of fiscal 
responsibility. 

OUR PRICES VS. THEIRS. 
11I1CI 'lI") 

~" FAIRCHIlD O(lCO ~,~ "-' 
FT401 28' '" -
"'''' 370 '" -
fT4,0 '" '" '" '" FT." '06 '80 '80 ". 
fT413 '" '" '" 300 
Ft423 306 '" '" 3" 

"'''' . ., '" FT43' '" m ,,. 
"" 

Is price the only d iffe rence? 

While the specs on moot power 
transistol"S al'C deliberately about 
the same, Fairchild transistor'S 
are also different in one othel' 
significant way. 

They're Bimesae" 

Now. some of the advantages of 
using Bimesar fabl;cating 
technology compared with single 
diffusion PI'OCesseS include: 

1. higher voltage capabilities. 
2. lower saturation voltages. 
3. better beta linenrity. 

(Check our transistol"S against the 
ones you've been using fOI' the 
exact differences.) 

8 1MESAR POWER Snl lJoCTURE 

OOlUCTOR 
,(--'I 

We ~ B,mesa' lfJ(:hnolOgy 10 
produce 10w·COSI. hlgh·currenl. 
rugged. wldesale·a'N ~ !fa ...... -
lors liules 'WO ep.laxlal layer, 10 
'OWI lhe coueclor and baM regoOf"lll. e 
mesa etch 10dellll8 the c;oIleclor ·baM 
Iuoc"on. aod Pleoll. proceSilng to 
!elmmal. lhe em Iter ·base JUIlCIlOfl 

But the real difference Bimesar 
makes is in perfomumce on the 
job. Because tough. unifOI'm 
Bimesar devices are known for 
their extra ruggedness and 
dependability. 

Pin-for-pin replacements. 
Check this list for the power 
transistor you've been using. For 
most applications, there's a 
compatible Fairchild device to 
replace it. 

FAIRCHILD DELCO MOTOROLA .CA 

FT401 OTS401 "' ... "'''''' 
"'" 0""", "'''''' '""'" "'-2N3786 

203902 

FT410 OT5<ll0 MJ410 RCM10 

FT4!1 OTS411 MJ411 RCMll 
""BOO ,<>'" 
"'''''' '"5839 

"'''''' 
FT413 OTS413 MJ413 RCA41 3 

MJ424 ,<>'" 
MJ425 

FT423 OTS423 "'''' """" MJ424 ,<>'" 
"'''' 2N~0 

"'''' OTS430 2N5239 
2N54 20 

FT43 1 OT$431 "'", RCM31 
2N5241 ,.,,,, 

""" 
We're ready when you are. 

Fairchild power transistors 
currently available include V_ to 
400V and Pu to 125\V. 

And what's just as nice, they're 
l.lvailable in quantity for 
immediate delivery. 

For samples or data sheets. 
contact your rriendly Fairchild 
Distributor today. 

WU~\lE IN 

fA'R(~Hn-') 
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Basic..'J.lly, what the chart on the 
right tells you is that Fairchild 
makes an 8wfullot of RA~l s. 
ROMs and c\'en PROMs. 

That. and a lot morc. 
We're No.I.A nd then some. 
The chart tells you, for example, 
that Fairchild offers immediate 
256-Bit ECL and TTL RAM 
availability, 

What's more, we offer the only 
256-Bit nod t024-Bit EeL RAMs 
available in quantity today, Also 
our first Fl OK EeL RAM, the 
1511s I 28-Bit FIO.J05. Priced lower 
than many 64-Bit EeL RAMs. 
We also otfer the only 1024-8it 
'ITL RAMs available in 
substantial quantity. 
And iate:;t devices from Fairchild 
include our new full MIL I024x l 
RAM, listed as 934 150M, and 
our new 256xl 3-state RAM, 
listed as 934 21 DC. 
In all, Fairchild ofrers the 
broadest line of bipolar RAMs 
available pcrio<i. 
And just for the record, we've 
shipped more RAM bib\ than all 
other bipolar HAM makers put 
together. 
The lsoplanar difference. 
Another thing to remember, only 
Fairchild HAMsnre lsoptanar. 

And in memories. lsoptanar 
fabrication can mean more 
compact devices with better 
perfonnance. 
Increased availability at 
rea~nable price<. 
And better dependability on 
the job. 
First ROMs a nd now PROMs. 
In addition to our existing Planar 
ROMs ..... e now otTer Planar TTL 
programmable ROMs, listed as 
934160C (open collector) 
and 93426DC (3-state). 

FAIRCHILD BIPOLAR MEMORY FAMILY 

.. ' l~) ~~) 
c.f,\8 C'lc,le ,?fo,c,0 

~\c,e"'i'l , o 'l'll\\e \0 qta ~le'ti<\\'Cf 
01/0.91/0. "" ." \IJIo",. \r::iJ '" 

TTL RAM. 

""" "",ooe DC 60 60 13.10 In Slock ""OPe DC 60 60 11.20 In Stock 
93410ADC DC " " 14,60 In SIOCk 
934100M DC 70 70 2620 In SlOCk 
93410FM DC 70 70 35.00 In Slock 
93411DC DC 55 55 15.00 In Stock 
9341 10M DC " " 3300 In Slock 
93421DC 3S 50 50 15.00 In Slock 
93421DM 3S 70 70 33.00 In Slock 

'""'" 934150C OC 90 90 56.00 COnlact FairChild Locally 
934150M OC '" '" 135.00 COntact Fairchild Loca lly 
Eel RAM. 
llill 
FI0405DC " " 15.00 In Slock 

""" "',ooe " " 21.00 In Slock 

'""'" 95415DC 65 65 9000 GoolaC! Fairchnd locally 
TTL PROM. ...., 
""'SOC DC 60 22.00 In Slock "",.OC 3S 60 22.00 COntact Fairchild locally 

TTL ROM. ,... 
""""OC DC 50 10.00' 8 wks ARO (1st 100 pes), 

""" 93<COOC DC SO 14,00' 8wksARO(lst.lOOpcs). ""_ DC SO 13.20' 8wI<$ ARO(lsl.l00pcs) 
. _ 6OO00_cnatlll "'""""",_'00"", __ 

I OC _ "'*' CoIIet1ot, 3S - nv.. su.. 
, D - Ce<8moc: DIP. P _ "*"" DIP. C - Cornrnoorco.Ia.-. r.o r.o"ouovar­

kI<..- ..... .,.,...,, __ )'OUt _' .. F."o~,'<1 &0 .. OOou 1M' o..tt'*"'''. 

What next? Here's your chance 
to tell us. 
I f you'd like a sample of OUI' new 
devices, we'd like to send you one. 
All we <lsk you to do is something 
you'd probably like to do anyway. 
Simply wl·ite us a note on your 
comp..'lny letterhead telling us 
about your memory needs. And 
where you think we should 
go from here. 
Flllure prodltd re(llIirement:l? 
Morc cmpha.'fi.<I on RAM.<I, ROA1~ 
or PROJts? TTL or EeL louie? 
Number 0/ ll.'ord:l by bit.'!? Read 
and u.'rite cycle tim('~? New 
opplicatioJ!~ under ('olll-1idcI-o lion? 
Qllontitie:l rC'C{lIiJ'ed? And 
anything else you may wish to 
mention. 

In return we will send you a free 
sample of anyone of the 
following three devices: 

9341 0DC (256x l TTL RAM) 
95410DC (256x1 ECL RAM) 
F I0405DC (l28x1 ECL RAM) 

Send your letter to Bi polar 
~ I emol'ies, r.1.S. 20-1066, at the 
Fairchi ld address below. And of 
course, don't forget to indicate 
your f l'Ce sample preference. 
Along with your sample. we'd 
like to send you a special 
pOltfolio of infonnation on 
lsopl:mar memories. 
It's yours free, too. 
So write today. 

"F:lIIlmst>t'MOR ro.vPOSESl'S GROI'I', . -.,n:hlld eanwra & lMlrun>e1ll Corp .• 461 t:lh.l St .. MOO"taln \'Iew, Cr.. 9.10-12.(116) 962-MlI I. TWX: 910..179-613:,. 



. . . • J' .~ 

[ 

~ 

I 
~ 

I 
r 
r 
I 
r 
r 
r 
r 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Fairchild's new high-density 
Isoplanul' C~lOS costs about the 
same as ordinary CMOS. 

And uses the same popular 
4000 series pinouts for direct 
plug·in replacement. 

Afler that, Fairchild CMOS 
leaves common CMOS far behind. 

" Isoplanar." It makes a difference. 
In the Hrst place, Jsoplanar 

fabrication reduces chip area 
substantially. Which means 
Fairchild CMOS designers have 
had plenty of room to include full 
buffer circuitry with evcI'Y CMOS 
device. Even SSt. 

Conventional CMOS utilizes 
buffered outputs only on l\1SI and 
driver devices. So a conventional 
Itllbl~.tfcred CMOS 2·input NAND 
Gate, fOl' example, is organized 
like this: 

• 

"<>---",,,~ 
0. 

A Fairchild bdly-buffered 
NAND Gate, on the other hand. 
looks like this; 

° 

. 04-+., 

0. 
The device utilizes small 

geometry input and logic 
transistors to generate the required 
logic function. then utilizes low 
impedance output buffers. 

For the system designer. 
there are several benefits: 

I. 
llig/t(,ff t glwrCllltecd noise immunity. 

Because buffering permits an 
increase in voltage gain, transfer 
characteristics nre almost ideal. 

I 
I 
j 

" 
I --~ .l ._-

1,\ 
-

• --
I 

L 
, 

" --l-

.C 
I 

tl 
" • " V .... M""" VOI.T __ ts 
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As a result, guaranteed noise 
immunity limits for ~~airchild 
CMOS Gates are the hiohc!lt in 
the industry. 

2_ 
At la.<1t, standardized olttpuLs. 

Full buffering also means that 
output drive characteristics are 
finally standardized across all part 
types. And every husky Fairchild 
CMOS device drives a guaranteed 
400 uA at S volt power supply. 

Which means it can drive low 
power TTL and low power 
Schottky TTL directly. 

3. 
I ncreased system speed!!. 
With the buffers in service, 

output impedance and propagation 
delay in CMOS Gates become inde­
pendent of the input pattern. Just 
look at the typical propagation 
delay for a Fairchild fully-buffered 
34012 4-inputNAND Gate vs. n 
conventional 4012 4-input NAND 
Gate at I SpF output capacitance. 

With 1.2, or 3 simultaneous 
logic changes, conventional 
CMOS Gates exhibit differing 
propagation delays with input 
pattern. Fairchild CMOS doesn't. 

System speeds using fully-bur­
fered CMOS are sharply improved. 

Add to that the inherent 
speed advantages of lsoplanar 
manufacture - including silicon 

gate self-alignment and reduced 
sidewall capacitance - and you've 
got CMOS that beats all others. 

Fairchild CMOS. Think of it like 
TTL, only not so hungry for power. 

If you really want to see what 
CMOS can do for you, maybe you 
should think of it like TTL. Only 
in some ways, better. 

Because instead of burning up 
10mW per gate, Fairchild CMOS 
requires only 10nW at static con­
ditions. That's oniYQne-1nillionth 
of the power needed for TTL. 

Fairchild CMOS also works 
over a broad 3V to 15V power 
supply range. 

It's more immune to noise. 
(And makes less noise itself.) 

It operates from -40"C to 
+SS"C, commercial. And from 
_SS6C to + 12S"C, military. 

And instead of a dc fanout 
of 10 like TTL, Fairchild CMOS 
fanout is almost unlimited. 
Jus t tell us what you want. 
We deliver. 

Right now, a variety of 
Fairchild CMOS devices are in­
stock and available for sampling, 
with more devices on the way. 

At'<Jilllbll' flOW. 

34001 Quad 2·Input NOR Gate 
34002 Dual 4-lnput NOR Gate 
34011 Quad 2-lnput NAND Gate 
34012 Dual4-lnput NAND Gate 
34023 Triple 3-lnput NAND Gate 
34025 Triple 8-Input NOR Gate 
34027 Dual JK Flip-Flop 
34028 One-of-Ten Decoder 
34030 Quad Exclusive-OR Gate 
3481 1 Quad Exclusive-NOR Gate 
A l'ailllble soon . 
34019 Quad AND/ OR Select Gate 
34049 Hex Inverter 
34050 Hex Buffer 
34512 Digital8-Chn. Multiplexer 

Just check the devices that interest 
you, and call your Fairchild Sales 
Office or Distributor. 
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To order a lamp, add FLV \0 number. Example. FlV350 
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We make solid state lamps. Lots of them. 

On the Qllick Selection Guide you can easily 
jind the lamps that fit your needs. 

• Production quantities of red GasP. 
• Growing volume of GaP in red, green and 

yellow. 
• High intensity point sources, indicators. 

backlighters, narrow or wide beams. 
• Low and high profiles. 
• Clear and diffusing lenses. 
• With or without flanges. 
• With or without molded headers. 
• All standard lead thicknesses. 
• T -1 % and smaller packages. 
• Easily retrofits incandescent lamps. 
• Luminous intensity to 15.0 mcd. 
• Priced (rom 9¢. 

We're a major manufacturer, a world leader, 
in discrete solid state devices. Our production 
capability is vast. Right now, today. It's 
being used to make a lineof lamps as broad 
as anyone's: Every major kind o/lamp. And 
special types built to youl" own specs. At the 
most competitive prices. If you need it we've 
got it. In volume. Try us. You'll see. 

But before you make your final selection, you 
should actually see the lamps and compare 
them to others, any others. There's no other 
way to be sure. So call your friendly Fairchild 
distributor for a demonstration at your desk. 
It'll only take a minute . 
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