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I

Introduction

No development in electronics has ever had the impact of the
integrated circuit. That's a strong statement, considering such
prior developments as the vacuum tube and transistor. But you'll
probably be convinced of its truth as you scan through the pages of
this book!

You're already familiar with such IC advantages as small size
and low power requirements. What you may be unaware of is how
ICs greatly simplify circuit design. Many ICs have been designed
with specific purposes in mind, in contrast to many discrete com-
ponents. We've gathered together over 900 applications circuits
using over 200 popular ICs. The result is a smorgasbord of ideas
and designs. All you have to do is connect the appropriate compo-
nents to each IC and you're in business.

We've used a generic numbering system to refer to the ICs in
this book. Various manufacturers of devices will add their company
prefix (such as LM for National, SN for Texas Instruments, CA for
RCA, etc.) to some of the devices in this book. Operationally, a
device identified by a certain number will be identical from man-
ufacturer to manufacturer.

Some of the circuits in this book may have a resistor and/or
capacitor or two with no value indicated. The values of such parts
should be determined experimentally for best circuit operation.
Other circuits may have unlabeled transistors. In such circuits, the
transistor can be any general purpose PNP or NPN transistor, as
indicated.
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With many ICs now available on the surplus market at amaz-
ingly low prices, you may have wanted to use more of them in your
electronic projects and experiments but have been stymied by the
lack of application information. That’s the void this book hopes to
fill. So go scrounging around in your junk box—odds are you'll find
a couple of ICs you thought were useless, but there are some
circuits using them in this book!



Part |

T

Linear Integrated Circuits

When most of us think of linear integrated circuits, we think of op
amps. Certainly, operational amplifiers are the most common
linear integrated devices, but they're far from the only ones. Take a
look at this section and see for yourself .
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101 —GENERAL PURPOSE OPERATIONAL AMPLIFIER

JPRLLLLS

INPUT 100K 5
AAA T?\\\\\\\
101 6

8

+
3111

150K
30pF

Summing amplifier with bias-current compensation

10K
—AAA
150K
1K
AN ‘w‘v’
Vi

30pF

INPUT

Noninverting amplifier with bias-current compensation
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NPYT

Qureyur

10k

0t~

10 of

Standard differential amplifier

Analog multipiier/divider
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14}

150k

INPY1

ol

o pt = 30 pt

= 300 pt

Root extractor

OutPut



20k 20k 2.5k

™ n
AAA AN o oc
vy MAASEY o hd ouTPUT
20k 20k taL
[LI] A 1D W -
wor ~| O
B Al FDe666 FDE66| 'O v
AAA . 9

Full-wave rectifier and averaging filter

v+
1.5M

2N2605

INPUT 2

101

OUTPUT

—

Summing amplifier with bias-current compensation and improved temp-
erature stability
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13K
2N2605
2N2605 y,
>
:< 20K
V- 2
INPUT 101 6
34
2N2605 <

V+

Bias-current compensated noninverting amplifier operating over large
common mode range

v

o-Yo s
R ﬂ|7

Precision current sink
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R1

NV~ ,J7

VIN

Precision current source

100K 1N457

v AMA-

4

—— OUTPUT

INPUT

30pF

Voltage follower with bias-current compensation

17



13K
2N2605
2N2605
$ 20k
$ 20
v
2N2605
2M
v S am
2
101 6
INPUTS OUTPUT
3|+

Summing amplifier with bias-current compensation for differential inputs

OUTPUT

160K

01— AN
uF ; 910K

Low frequency free running multivibrator
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OUTPUT

INPUT 1k

A AAd

10k

10pF
Level shifting differential amplifier
INPUT Slips
101 ™6 ouUTPUT
2/8
L/
LM103
3 3.3v
REFERENCE
VOLTAGE
r#

Voltage comparator for driving TTL ICs
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+28V

28V
40mA

INPUT——3]

REFERENCE
VOLTAGE

Voltage comparator and lamp driver

V+

_@> onz222

—OUTPUT

2N2905

30pt =

High current output buffer

20



= @ 2N3955
+ ‘-€> 2N3955

120K S < 120K

50K 30pf

-15v

Summing amplifier with FET source followers

15v

OUTPUT

2N3456
QUTPUT /‘\
150K % éfj
V-
INPUT ‘ |

sample ;I:O'U‘F

30pF

Low drift sample and hold

V+

21



OUTPUT | 6§ 1o
+(3
01 uF
FD300 1F “
2
INPUT 1
30 of
Positive peak detector with buffered output
187 5K 50K
—AAN-
ﬁ 2N2605
700K 100K
2N2605 2N2605
- 15V
1
INPUT 10K 27 ¥ 1Nas? OUTPUT
101 6
al, 8l 2N2605
1
30 oF

Nonlinear amplifier with temperature compensated breakpoints
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a LM103

N

270
100K

SOuF A
<)
;J; S 1.6K

] 2

GD QD 101 8 OuTPUT
7

SOLAR CELLS 1

Ve

30pF

Saturating servo control preamplifier with rate feedback and solar cell
sensors

0.1 uF
i1
L1

—I:t. 3T101 J WZG

! 140K 1.4K 3 p— Vour

0—-vw—y&— =

10K 1M

AA,
\A Al

8.2K

Triangular-wave generator
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e

15V
S
S 10K
10K
E O
1 VWV
outPuT fE E
" VOLTAGE |1 2
ES
2N3728
2N3728 10K
E>
N
E Voo 2 !
10K
10t 6 1K
3 8
10K y k 1INgS7 77
]
777
300pF

Analog multiplier/divider for input voltages from 500 mV to 50 V




Level-shifting isolation amplifier

101A—LOW INPUT CURRENT
GENERAL PURPOSE OPERATIONAL AMPLIFIER

1° Vout

300pk
30pF 10K

Fast voltage follower

25



Voltage comparator for driving DTL or TTL integrated circuits

Bilateral current source
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3pF
IL A
al

30kQ

150 pF

Fast summing amplifier

LOW IMPEDANCE
ouTPUT
" CLAMPED
v ouTRUT
Sk 6.2v
6.2v

® Adgjust Cy for frequency

Low frequency square wave generator



Voutr =48V FOR Vv < VN <Vy
VouT=OvVFOR v(N< V| OR Vi < Vy

Double ended limit detector

160kQ
+15V -I5v
2 - 4q
o DS oVour
3 +
0.01uF :L 160kQ
! WA~
< 910k8
4 1

Free-running multivibrator
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oVout

6.2V
1008 6.2v

Pulse width modulator

VIN

5K

150pF

Fast integrator

29



75K
20K % 1N457

VIN

Integrator with bias current compensation

VIN

Doubie-ended limit detector
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Wien bridge oscillator with FET amplitude stabilization

ERE' 15V

150 of 150 of

Anti-log generator

31



Cube generator

]

Fast log generator
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Square Wave Dutput

Triangle Wave
OQuiput

Function generator

-mmr—’q +

‘Ih'\"—’-

150 pf

Variable gain, differential-input instrumentation amptifier
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Precision diode

NS4

Precision clamp
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Fast half wave rectifier

Precision ac to dc converter
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Tuned circuit

300 of

Simulated inductor
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iNPUT

ourtPut

v

$IK

Fast zero crossing detector

Multiplier/divider



POSITIVE
INPUT
VOLTAGE

TOLOAD

Current Monitor

ouTPuT

Low distortion sine wave oscillator
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102—HIGH SPEED OPERATIONAL AMPLIFIER

OUTPUT

INPUT 3 /
- LL 1
T 0.1 uf
SAMPLE J;

Sample and hold circuit

102 6 | OUTPUT

High input impedance ac amplifier
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940 pF

AY

INPUT

24K

Low pass active filter

/1

24K

110K

3

+

102

37\ 470 pF

02 uF 01 uF

DO

High pass active filter

40

6 OUTPUT
OUTPUT




—

102

270 pF | 270 pF

High Q notch filter

R

OUTPUT

Bilateral current source
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102 8 OUTPUT
INPUT 1M 1M 3y
,‘P 540 pF
() 5M
6
270 oF 270 oF
L 3
f 71 50K

Variable Q notch filter

OUTPUT

Level shifting isolation amplitier
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100K
0.1%

=

INPUTS

OUTPUT

3

+

Differential-input instrumentation amplifier

I

Lo 5 & ouTPUT

1002 6 3

3

100 K

02 100K -
= INPUT

Two-stage tuned circuit
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-
-
——

¢ — —

Variable capacitance multiplier

—O QUTPUT

Sample and hold with offset agjustment
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) 2N4860

r—OVOUT

A g

e o K 1NS14 10K

{1 ' ANALOG 1

™ INPUT ]
INPUT ;2 ) 2N4860
- 1N914 10K

:
A
W v

TTL controlled buffered analog switch

106—YOLTAGE COMPARATOR .

O OUTPUT

\J J
OVERRIDE

Long time comparator



v uv

eyt

OvERmIOE

Level detector and lamp driver

OUTPUT

Fast response peak detector
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-2

INPUTS 3
—

Relay driver

Viw

ou eyl
3}

INPUT—WI- .

T STROBE
1 INPUTS

Adjustable threshold line receiver
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107 —FREQUENCY
COMPENSATED OPERATIONAL AMPLIFIER

™ 10M

107
910K 3/

Noninverting ac amplifier

*Rs<1K FOR
1% ACCURACY

Noninverting summing amplifier

48

Vour



Wien bridge sine wave oscillator

Precision current sink

ouTPuY
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2N3456

Precision current source

ax
01%

Easily tuned notch filter
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Long interval timer

108 —LOW INPUT CURRENT OPERATIONAL AMPLIFIER

SAMPLE
100K X 1N914
——AW———¢
!
: 2N4391 OUTPUT
INPUT )i (;

Sample and hold circuit
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150K
Vv v

; IN914

8
< l
I e

INPUT o

6 OuTPUT

Integrator with bias current compensation

AW\~ > C OUTPUT

Capacitance multiplier
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OouTPUT

10 uF A~

1M

22M
2
3

/lTRANSDUCER
Veri

Amplifier for piezoelectric transducers

INPUT 2M 2M 505

2 \ 50K
108 6 OUTPUT

High input impedance inverting amplifier
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INPUT Aw\v 3 \
108 6 OUTPUT

LM103

Zero crossing detector voltage comparator

~INPUT +INPUT

Differential input instrumentation amplifier
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02 uf

AY
/1
_ 22M o
' R COSINE
01 OUTPUT
uF
22M 50K
AN~ + AN
6.3V

(44 . .
(3] Sine wave oscillator



2M M
Vin AAA ANA~
2
108
Si+
1
2K
2M 30 pF T
M CURRENT
VW» ' OUTPUT
Bilateral current source
V+
470
2N2905
2
OUTPUT
INPUT
3
100 pF
2N2219
3 >
470 3 300
v_

Power booster
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LS

1004

v

AV

0
INPUT —AAA—4

Power op amp

10K

ILTLH

INgt4

195 -
— 10uF X
Y\
22 TURNS
. ONR _—
> 0 VR' v
305 1
Io.oz,f ™
'
2N2905
+*
195| == o0

15v



= —

om
1%

10 uF

Negative capacitance multiplier

110—UNITY GAIN OPERATIONAL AMPLIFIER/BUFFER

OUTPUT

6
001 4F
INPUT —

>
S

High input impedance ac amplifier
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8
Lyt
) BALANCE

0.1%

INPUTS LOUTPUT

1K

Differentiai input instrumentation ampilifier

110
10M 10M Vour
Vin .

T540pF

»—%—u—-

270 oF 210of

High Q notch filter
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Bandpass filter

Simulated inductor
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F
940 oF

"0 U pme QUTPUT
4k 4k 3
INPUT == AAA——AAA~ l .
Inoor
Low pass active filter
(10 kHz CUTOFF)
10 I\'
U b—QUTPUT
002 uF 001 uF
mvu*r._.{ 3
10k

High pass active filter
(100 Hz CUTOFF)
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———
0k
o
6 10n 2 N\
1
INPUT 3 = 101 U o
o A1 OUTPUT
= 150 of

Fast inverting amplifier with high input impedance

10 pF

1L
L

INPUT —AAA—4
1K 8 5k 0 oF

LOLJ‘I'I’L)\'

Fast integrator with low input current
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VWA v+ 15V
36K
OUTPUT
L Y I
7.5K2
1N4611 k‘ﬂ . 110
% 3K ﬁ.
0.1uF
27K g
>
1% §
Buffered reference source
110 L] Vo
Va oM oM 3

7T~ %40 oF

5™

PN

Adjustable Q notch filter



* 111—INTEGRATED VOLTAGE COMPARATOR

O
INPUTS
a3

Relay driver with strobe

Zero crossing detector driving MOS logic
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INPUT o

o.omrf _L

_O
OUTPUT

Frequency doubler

1000 pF
tL
150 pF 10M
" T+15vL | TRIANGULAR
10k |2 76 WAVE
50mV_50V [ 5 :
+
5.0 mV to 5.0V
2N3972
330k
1INA57 SQUARE
—O WAVE
1.0k OUTPUT
1.0k

10 Hz to 10 kHz voltage controlied oscillator
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QuUTPUT
1A

2N 3740

Comparator and solenoid driver

Positive peak detector
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Negative peak detector

O—9
V+=5V ! 3.9k
' 3
2N39 ~
2|4

Adjustable low voltage reference supply

Vout

67



» 2N6125
OUTPUT

2N6121

VA
(4]
%
——AAA
(4]
©
X

510
1'

15K
~M—0 INPUT

vA—0 REFERENCE
15K

Switching power amplifier



1200 of

SQUARE
WAVE
OUTPUT®

Free-running multivibrator

2N697

Precision photodiode comparator
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vt sy

100K ouTePyY
Crystal-controlled oscillator
V' sy
TOTTL
LOGIC

MAGNE TIC
PicKUP

Zero crossing detector for magnetic transducer
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INPUY

TOTTL
LOGIC

T
STROBE

Circuit for transmitting data between high-level logic and TTL

(TN abn

1
1
L
T

. h S

SOuaRrt
Uit P nuisut

M

e

Easily tuned sine wave oscillator
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118 —HIGH SPEED OPERATIONAL AMPLIFIER

suTruY

Fast voltage follower

ouTPUY

Fast summing amplifier
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INPUT

INPUY

Differential amplifier

FAOM SWITCHES

DI/A converter using ladder network

ouTPyY

ouTeuv

73



10V
14 mA

20K 1000 pf
[

L
-
-

Wien bridge sine wave oscillator

119—HIGH SPEED DUAL COMPARATOR

2 Ng18

TRIANGLE 8
ouTPyY

o SQUARE WAVE
ouTPUT

*REF  -REF -5v

Precision triangle generator

74



121—PRECISION PREAMPLIFIER

INPUT

”

50K
™~

Gain of 1000 instrumentation amplifier

I
60 of
I
1R
] 1 2
?

1, 1K n 1084 £

2 8 R .

1 100 pf
| — T =
T

v
4

10V reterence

90
['RRY

K
0~

outeut

QuTPUTS

75



Pt v
250 pF
o |
1
! [
'
wPuY U ! 2 N\:j_um I
oF § 6
121 1 ouTPYT

High speed inverting amplifier with low drift

vt
?
1]
INPUTS 121 ouTPUT
3
+ |
415 30 oF
15k
n

Medium speed general purpose amplifier

76



122—PRECISION TIMER

8 *Veo
AN

st

CLOSE TO l
START
TIMING

L\
N
©

Vour

10

One hour timer with reset and manual cycle end

v*
ENE
7
9
122 Vour
10
6 5 LS
4"‘9"

2.2 T 200 oF
AMN—

T
LOGIC
LEVEL —@-
PULSE
INPUT

Pulse width detector

77



124—QUAD OPERATIONAL AMPLIFIER

DC summing amplifier

910k

Power amplifier

78



LED driver

Lamp driver

79



Current monitor

Driving TTL

80



Voltage follower

1"

*Vagr O

Comparator with hysteresis

v°

81



1M

100k 1N914

Pulse generator

Squarewave oscillator

82



30k (L))

Pulse generator

™
ANA—

t’ Ov

Photo voltaic-cell amplifier

83



41

—i—

410

Ya 124

+

\ A4

—O Yo

MV

"BI-QUAD" RC active bandpass filter

*VIN ©

Low drift peak detector

84




0.05uF

il
1h]

L1
Vco—e VWA—— +

—oOUTPUT 1
'E %'m v A
S T VWA
g\ m -0 OUTPUT2

Voltage controlled oscillator circuit

100k

10k

AC coupled inverting amplifier
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|
390k 0.01uF :: 390k 120k
VIN 0—AAA—4 '—J = A
39k
620 Ya124 WA -
| b—o Vo
620k 3
Bandpass active filter
100k ™
10k

AC coupled noninverting amplifier

86



High input Z, dc differential amplifier

0.01uF

16k

Vin 16K
0.014F i 124 Vo

100k

DC coupled low-pass RC active filter

87



100k

High input Z adjustable-gain dc instrumentation amplifier

139—LOW OFFSET VOLTAGE QUAD COMPARATOR

Negative peak detector

88



Noninverting amplifier

Three input OR gate

‘VCC

89



]
ALl Di0DES
NS4

AND gate with large fan-in

200%

200x

Crystal controlied oscillator

90



Zero crossing detector

Pulse width modulator

+Vce =15V

'VOC

91



Q
-Vcc

Squarewave generator using dual supplies

ovcc

15K

100K

ovcc

2
8¢ p Vo

4 139

T
% o

Pulse generator with variable duty cycle
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+Vce

Va

A

Vin O

Ve

Limit comparator with lamp driver

+Vce

One shot multivibrator

93



143 —HIGH VOLTAGE OPERATIONAL AMPLIFIER

High-compliance current source

94



<38V

2N5335

30k

100 mA current boost circuit
All diodes are 1N914

144 —HIGH VOLTAGE, HIGH
SLEW RATE OPERATIONAL AMPLIFIER

Large power bandwidth, current boosted audio line driver

95



2N3704

ped
2N3906

K wnn
)‘\-2N6259

>
> 2
> 1

ouTruT

90W audio power amplifier
*Turns of No. 20 wire on a %" form.
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~

146—PROGRAMMABLE QUAD OPERATIONAL AMPLIFIER

A 4th order Butterworth low pass capacitorless filter

12

11

1/4146

0
p—O Vour




p—O CONTROL

w146 DU avoigour SO

Voice activated switch and amplifier



148 —QUAD 741 OPERATIONAL AMPLIFIER

]!
i
1004
- o v
148 e
14
RARER
148 =0 Yev
A 1 kHz 4 pole Butterworth
100k
K 270k
.001uF AN
11 MAA
> 20K 11 .
LM —AAA '\ 20k
e + Vorrta L 14 1m1a8 AP~
10k g <
i 20k 2 57 &
+ 27k g
- 1
Yol O

A 3 amplifier bi-quad notch filter
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159 OouTPyT
40 470
AANA AAA 3
B0 VWA * VA
fr\ 3000t v
:—’:E 1M
|
| N
Al 1 A
Al 7
30uF 0uF

High Q notch filter

155—JFETINPUT OPERATIONAL AMPLIFIER

P Chall
S ?
29m Q——
X uTPYT
| vOLTAGE
‘b
» S 100%
(b
< K
<
:: 180K
77

Adjustable voltage reference

100



1oL

62K

INPUT

VYV

62K

OUTPUT

High Q bandpass filter



10K

A\
V+
1K
ATAY s - 7
INPUT 6 OUTPUT
155
V-
Large bandwidth amplifier
20K
ANA—
;Nsm
+15V 1V
2 _\J 7 6 N
Vpeak
101A
Vin &l s ! ; S Uk
4
-15v

- 15v

Peak voltage detector

102



€01

_ OUTPUT

j:.m uF $5.1K

Current boosted amplifier



Low driftadjustable voltage reference

157 —WIDE BAND DECOMPENSATED
JFETINPUT OPERATIONAL AMPLIFIER

High Q bandpass filter

104



Driving capacitive loads

10k

1.0k
Vin 0—

Large power bandwidth amplitier

105



158 —LOW POWER DUAL OPERATIONAL AMPLIFIER

Driving TTL

O Vo

*V O

Voltage follower

106



LED driver

Squarewave oscillator

107



Pulse generator

N

Pulse generator

108



DC summing amplifier

1008
330 o
11l
1
1000 LH Y
Vo O AAA~] ~
o™
Al non
\
100 ?, 330 9F ~ h
an
0 -/ O Vo
n 18

“Bi-QUAD" RC active bandpass filter

109



*Vin O

Comparator with hysteresis

Low drift peak detector

110



Ll 3
A \
e O—4 158
{11
‘VA"V *
1]
1’ v

Voltage controlled oscillator (VCO)

AC coupled noninverting amplifier

:» wm ‘
*'\ O ouTPUT 2
N "

PO OUTPUT 1

111



—O Vo

Bandpass active filter

0.01.F

Vin +

12 158 Vo

001,F I.

F

DC coupled low-pass RC active filter

112



High input Z, dc differential amplifier

High input Z adjustable-gain dc instrumentation amplifier

113



158 o

*Vin

72 158

Using symmetrical amplifiers to reduce input current (general concept)
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170—INTEGRATED AGC/SQUELCH AMPLIFIER

-1y
A
5:"“ ° 000
[4 A 2w
s |9 C 3
m%;
n'\
no\. 9- % outeut
(
T 2ur
< 4L v ‘:”‘
mi: w1 ] 2
3}
T [ T00wF ‘.
C1,C21uF—8Hz
C1,C201 uF—80Hz

Wien-bridge oscillator

v. o
! .
:: L s
4 [ 2}
10 . 5
00 " <
| \ AAA—D-C
. T 2 e ? 1
1 ¢ 1
= = —(

Decade tunable oscillator



CERAMIC
FILTER

ouTPUT
FILTER
4 A8 our
=l
1
-6V | 100K= 68 pF
TJ uwF 9 #F;It— 4
L MOD

IN

455 kHz modulated constant output oscillator

DYNAMIC
MICROPHONE

Squelched preamplifier with hysteresis

116



T— iV

S uf

_.l

S1uf
il
Ll

< AGC threshold.

P 10K
<&
<

AGC using built-in detection, driven by additional system gain

193—LOWPOWER LOW

" OFFSET VOLTAGE DUAL COMPARATORS

Ve

*Vaer

Basic comparator

our

117



Driving CMOS

+5 Voc

10k

Driving TTL

118



Vv
]
ook 343K
75 pF YW
= —0 Vo
. 100k 100k
V O
100k

Squarewave oscillator

v—0O <

om
™ e <€
4
N
&
0 ¢
=
[ ] —O
v,
U] °
*15 Vor O=AAAL +
™
AAA
VW
>
<
P ™

Pulse generator

119



n
s
x
AAA

I 1/2 193 —o Vo

—l—
CRYSTAL
100 kHz

n

8

x
A

Crystal controlled oscillator

v
+Ve 3.0k
FREQUENCY
CONTROL OUTPUT 1
VOLTAGE
INPUT OUTPUT 2

Two-decade high-frequency VCO
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100 on
A O—AAA— > n o om 1

100
' 0=y

AND gate

OR gate
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J’L oo p—0 Vour
A = +
s 0—“—0
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)
1
ALL D100ES
e
Large fan-in AND gate
.
::m- 5:“.- s: S
(3L (3 1]
Vi Ar =
% 1 ”om p—C Yo
- ! "
oM

W—AAA
] gt

Zero crossing detector (single power supply)
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> 1w
100 98 >
! L
moui g
<& so0i,
o™ o
1 1

One-shot multivibrator

"0

s
Pl ) 4: 5
<
"
SAAA
VW

Bi-stable multivibrator
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Ve O=AAA, -
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<Q . n oM
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=
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AAA
VvV

VW
-~
s
®

1ILAAA
i

One-shot multivibrator with input lock out

198 —MONOLITHIC SAMPLE AND HOLD CIRCUIT

Sample and difference circuit
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1w

100
OF¥SET
ABIusT

o

1%

X1000 sampie & hold

15v

1.2v
OUTPUT

Ramp generator with variable reset level
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RESET VR
LEVEL ouTPUT
INPUT
200k
1%

DIFFERENTIAL
INTEGRATING
INPUT

Integrator with programmable reset level

" ™
1% 1%

Reset stabilized amplifier (gain of 1000)
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15v -15v

SAMPLE
o—e

6 1 5p—o05Vtolsv

2 3905 7 €

\r—

1.2M 3.3k
3 8

0.01uF

4
B

I

Fast acquisition, low droop sample & hold
15V

SIGNAL 3
INPUT

CLOCK 15V = | ~ =
? 9

1
12 87 vt g7 ¢
™ -,D S
12k $10k
13 122 9 3122 9
>
20k 5:4.7k
46 510 46 5104
» 8
T8 ™"
T —e
TOSCOPE SWEEP -
OUTPUT.

Synchronous correlator for recovering signals below noise level
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0.0wFT | Tat 12x
4.7k = —0 15V

3k
1N914 T 300pF

Staircase generator

15V

3
"A” INPUT O—1

an INPUT

2-channel switch
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311—VOLTAGE COMPARATOR

AAA

womo %r:

AA

ul'—

O—ANA.

AAA

Switching regulator for voltage conversion

V' 50V
ask
200
m
ouTPUT
1.0
MAGNETIC
PICKUP

Detector for magnetic transducer
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n
-
AA -

Il—AAA

100 kHz free running multivibrator

AAA D
V

100K
[

Crystal oscillator
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SQUARE
WAVE

QUTPUT
39K

OUTPUT



318—WIDE TEMPERATURE
RANGE OPERATIONAL AMPLIFIER

8.5V
eusE RMS o

-9V <Ve<0 O

+15v

Amplifier with gain range = 1 — 1000

324—QUAD OPERATIONAL AMPLIFIER

“Fuzz" circuit

Fuz2
DEPTH
10k
100k
1N914

FU2z
INTENSITY

100k

o060 < 8.5VRMS

vour
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m AA
| ™
E:m =an
4 v
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»te 2 3Im 17) b 4
Y 1 1 e <3 ™
S 1onn | Fo0TSW. Wl
A = S
‘P
] |
S
4’ "
1
AUDIO 18 o—{m wasuLATED
ovr
Tremolo circuit
- p—C =
. 1 e
o —5
b3
v ::.“ L) -
7 AA
:E w 324 :Eml E:
<
AL} -
VA A l_l
b bbb A
2N4391
A N
" I
N ALL DIODES 1N914
(T 1 P
. _L w
T /l/)("aﬂﬂ - Vo)

Volume expander circuit
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b——0 Vour

+Vi O
Vour = Vi
Voltage foHower
['o m—
14
324
O—
240
Driving TTL
1N914
™ I
IN914

100K

_oth

Pulse generator
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——OVour

Squarewave oscillator

1N914

——C0 Vour

Pulse generator
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339—QUAD VOLTAGE COMPARATOR

v+

)y O— +

1/4
339 Vour

+Vage O— =

Basic comparator

Driving CMOS
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Driving TTL

2 a0k
:’ 33
40.375v -
S
3
A 1 Ve —O
100K
B8 O—AAMA ’ +
100K
C O—AAA—
100K 1K

AND gate
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200K
+0.075V
1K
A
100K
8
100K
c
100K 1
-
OR gate
v+
<
:; 1™ 3

——l

100pF 3

1N914 l:

AAA
vV

1N914

*

One-shot multivibrator
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R OV
100K

Bi-stable muitivibrator
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347—WIDE BANDWIDTH QUAD
JFETINPUT OPERATIONAL AMPLIFIER

VR

Digitally selectable precision attenuator

NSO

wvs

p -Vg

| 0

l&&‘f

A) A 3]

- s

ATTENUATION SELECT wPuTS

—0 vg



(0) 48

1

EE———

10k
ENABLE |6 10k %
o 1/4 347 fv‘v‘v > — 8
STOP 54 110k /434754 ovour
[ %)
7 3 10
R 2
i | - |
% ! ¥ : =
2K =0 = 1
VWA~ o5V r |
2N2222 [ !
_‘l-:l RESET ! !
o
o L3 sTARTL 16 L1 ]9
1’; ANALOG
13]1/4347 SWITCHES
> NORM
Vm<—o)
16Vo—~w—~t~—M~—o—15V
10k 10k 10k

Long time integrator with reset, hold and starting threshold adjustment



4%

HIGHPASS
OuUTPUT

Universal state variable filter




,% 348—QUAD 741 OPERATIONAL AMPLIFIER

Phase Shifter

INPUT BUFFER

OUTPUT SUMMER

Iy 13

PHASE SHIFTERS
20k 20k

20k 20k

100k 1
IS I BYPASS
4

20k 20k

4
14

jLCe—T

SWEEP GENERATOR

I |
o JilA

AUTO I

250k




349—WIDE BAND DECOMPEN SATED
QUAD 741 OPERATIONAL AMPLIFIER

-—

H
w

Active bass & treble tone control with buffer

+15v

BASS
100k
1213 Tk
0.05 0.05
ik
T 0.005
—AAA——AAA——AAA—
3.6k S00k 3.6k
TREBLE

-15v

out



353—WIDE BANDWIDTH DUAL
JFETINPUT OPERATIONAL AMPLIFIERO

7406

Fourth order high pass Butterworth filter

F—Ovour

Fourth order low pass Butterworth filter
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—o Vour 'V
FULL SCALE

Ohms to volts converter

—O Vo

\AAs

Bandpass active filter
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2143

1"k 100k

Three-band active tone control

800ST ~ CUT

BASS

1"k

1k

MID-RANGE




0.01uF

1
16k 16k
VIN +
o.omFI %2353
= 1 100k
100k

DC coupled low-pass RC active filter

100k ™

Vo

10k

ViN ™ 100k
V#

I
10uF T 100k

AC coupled noninverting amplifier

Vo
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High input Z, dc differential amplifier

100k

Vo

10k

10uF ’_[‘

AC coupled inverting amplifier
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356 —LOW OFFSET MONOLITHIC
JFETINPUT OPERTIONAL AMPLIFIER

N e
n
-

300 pF 300 pF

High Q notch filter

0001 uF

High Q bandpass filter
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-18v

=18V

High accuracy sample and hold

18y

H Veeax

-8V

Low drift peak detector
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L1

s
INES

ey av

3 decades VCO

2N4118

—=0 Vgyt = 10V

100%

Low drift adjustable voltage reference
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Oe

15 O0—A W

iy

High CMRR, low drift instrumentation amplifier with floating input stage

mse 158
15V 81 82 8] B4 05 86 07 B8

Y
Vags * 10V O—AAAAY

LMODACOS

I)!.YII'I"II‘

1wy
S

AAA,

AAALS.

o

15y

= ‘:_.i‘r__]“

\AA s

'~

% —O ¢o

-1ty

8-bit D/A converter with symmetrical offset binary operation

152



S0 O—A—8 -
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3 A
ey 1
GAIN = odbY

Active crossover network

0015,

]
"=
0015, (1]
L]
-

08,
(1%}

=0 0n

Asymmetrical 3rd order Butterworth active crossover network



357 —MONOLITHIC JFET INPUT OPERATIONAL AMPLIFIER

+15v

Transformerless mic preamp for balanced inputs

377—DUAL TWO WATT AUDIO AMPLIFIER

Suf ?

INPUT

4-watt bridge amplifier
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INPUT oa

0.1uF
Y 100k

2N4416
180

’ )74
-1

Wien bridge power oscillator
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9G1

2700

0.04.F I’

Two-phase motor drive

0.1uF

e I

1V

A

0.0022,F
13 =] 6
|
100k
=
10k

12

m




200uF
u
TABGNOD
34,510,112

INPUT Y o—-l

i}
0.1.F
2500 =
gl I -
100k

200.F
L3Y]

0.1.F

Simple stereo amplifier

378—DUAL FOUR WATT AUDIO AMPLIFIER

v

<
-
100k

Proportional speed controller



1.4,5
10, 11,12

NSP5191

27k

NC. +13V 0.47uF

SPKR

1 -13v 047.F
MYLAR

12 watt low-distortion power amplitier
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Power op amp (using split supplies)

379—DUAL SIX WATT AUDIO AMPLIFIER

Simple stereo amplifier
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# 3
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<
I'L—‘v‘v‘v
T
- 4’
£ 3

Two-phase motor drive

0.1F
SIGNAL | l
INPUT 2006

12W bridge amplifier
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106k

uh

INPUT Y

0LF

200.F

- HT -

Simple stereo amplifier with bass boost
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380—AUDIO POWER AMPLIFIER

Quiescent balance control

vs vs
% : " WA
——t w DL U w l
25 1 N -
6 J°
_L 13 A 13

Voltage divider input
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.g LISTEN

LISTEN

TALK

TALK

I REMOTE

O = T=T=T=T=1=1=

b e o

-—h
o0
@ Intercom



Dual supply

High input impedance
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Power voltage-to-current converter

+18V

220 pf

RIAA phono amplifier
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Phono amp

24 oF

Boosted gain of 200 using positive feedback

166

W™ 8N
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Phase shift oscillator

381—LOW NOISE DUAL PREAMPLIFIER

21
800 uV at
1VH,
1500 pf

(743

Tape playback amplifier
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Typical magnetic phono preamp

Audio mixer
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5 6K BASS
05

THEBLE
82K

50K 50K

VOLUME
1.3
el e 10 POWER

BALANCE +—0O
gel 100A ¢ | amp T 02

T0LH2

—

»
© Single channel of complete phono preamp



Vin

00
A"V"
>
:: 1
1
Ultra-low distortion amplifier
28y
600
Vin

Flat gain circuit
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381A—LOW NOISE DUAL PREAMPLIFIER

Vg Ilv

Ultra-low noise mini preamp (RIAA)
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TAPE =
INPUT

BIAS S =

120 0.068.F 133002
2.5k

-+
IJJOyF

Ultra-low noise tape preamp (NAB, 1-7/8 & 3-3/4 IPS)

+24V

npur O—IF—
Y vour

Unbalanced input mic preamp
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1A

MiC
INPUT

200Q:10k2

+24V

~,
Ve

Balanced input mic preamp



174

Single channel of complete phono preamp




382—LOW NOISE DUAL PREAMPLIFIER

+12v

ll}

Phono preamp (RIAA)

Tape preamp (NAB, 1-7/8 & 3-3/4 IPS)
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1uf

1,14
Yo
L1
O
6,10
T T el
CAPACITOR | GAIN
C10nly 4098
C2 Oniy 55 dB
cr1ac2 | 80g8

Flat response — fixed gain configuration

384 —FIVE WATT AUDIO POWER AMPLIFIER

22V

-

<
10k S¢————o—s
S

m

Typical 5W amplifier
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Bridge amplifier

IOJ/‘FIOJ/AFI 0.1uF

Phase shift oscillator
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wt
of e

Intercom

386—LOW VOLTAGE AUDIO POWER AMPLIFIER

Amplifier with gain = 20 V/V (26 dB)
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VIN

Amplifier with gain = 50 V/V (34 dB)

Vo

Amplifier with bass boost
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Ampilifier with gain = 200 V/V (46 dB)

Vo

Square wave oscillator
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387 —LOW NOISE DUAL PREAMPLIFIER

Phono preamp

Vour

Rumbile fiiter
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n m
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v 804
5% é 10k 9022 < 1%
5 240
=

+
In,.r .

Inverse RIAA response generator

Vour

Scratch filter
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270k 130k

\4

§60pF

8 Speech filter (300 Hz-3 kHz bandpass)



VIN O=—AAA~8-{

100x  |sz0pF

|
mi "

Qvour

b

20kHz bandpass active filter

WA
M
SAAA AAA L
" e g,
W CNANNEL 1 OUTPUT
S
56K $
[T {
wruT O=g@ -
w 3L
= !
5.6K %»
~ € DO CHANNEL 2 OUTPUT
AAA A'A:A IL
[ oo
AAA

VVr

Two channel panning circuit

184



S8l

(4
rd
—AAA—0 ¥ ""'0—‘\;«"3'2!1

O+

Acoustic pickup preamp




387A—LOW NOISE DUAL PREAMPLIFIER

080:1060

MIC
INPUT

Balanced input mic preamp

15V

mic '
mru1>>_—_:r' 75

108
%

vour

[
L)

Low noise transformerless balanced mic preamp
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388— 1.5 WATT AUDIO POWER AMPLIFIER

Load returned to ground amplifier with gain = 20

Load returned to Vs amplifier with gain = 20
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0.1.F

TALK

MASTER

?llST!N

Vs

O LISTEN

intercom

188

REMOTE



0.1.F

348
10.1.12

348 L
101,12

i
e
i

-

o
© Bridge amp



389—LOW VOLTAGE AUDIO POWER

AMPLIFIER WITH NPN TRANSISTOR ARRAY

+REO

1%
waw 1250 1500 Ha

Siren

Noise generator using zener diode
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"we

[LILE.
1008 <
<

Voltage-controlled amplifier or tremolo circuit

(3
DETECTOR
ouTPyY
(o]

S0ufF %

LY
<
FILTEA <

SoueLtH

3 4
0.1uF

- g

il—a

FM scanner noise squelch circuit
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26l

90023.F

Ceramic phono amplifier with tone controls

A
vV
-
®

TREOLE

00033.¢

0 LF




390—ONE WATT LOW VOLTAGE AUDIO AMPLIFIER

Amplifier with gain = 200 and minimum Cs

1y
011,12

2.5W bridge amptifier
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0.1uF

Vo

Amplifier with bass boost

-

398 —MONOLITHIC SAMPLE AND HOLD CIRCUIT

3
PUT Oy

2-channel switch

194

M



X1000 sample & hold

15V

9 1.2v
RESET I
LEVEL Qe QUTPUT
INPUT

Ramp generator with variable reset level
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1k ™
1% 1%

12k O ouTPUT

2N5116

Reset stabilized amplifier (gain of 1000)

RESET VR
LEVEL O
INPUT

DIFFERENTIAL
INTEGRATING
INPUT

Integrator with programmable reset ievel
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Staircase generator

531—HIGH SLEW RATE OPERATIONAL AMPLIFIER

2pF

i—

QO ouT
o

High speed inverter (10MHz bandwidth)
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Fast settling voltage foilower

Half-wave rectifier
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Full-wave rectifier

3 pole active low pass filter

199



540—INTEGRATED POWER DRIVER

QVcc
26V

1

*28V

T 0
o—i
ing
?l
= BV
3

3 watt power amplifier
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555—INTEGRATED TIMER
+5V T0 +18V

i RESET e
| T- 9.1K
. T
# TRIGGER DISCHARGE
NORMALLY o—2 7]
|
|

“ON” LOAD

THRESH
556 6 oo

CONTROL

QUTPUT 5 VOLTAGE
13 '—] —— O1wF
NORMALLY
OFF” LOAOD 0.01.F

[

-o—-

Monostable multivibrator

T +Vee

4
I + 3.9K

YV
H»
@

_AAA

3 5
__L T .01 uF

1
£ 0.01 uF

Astable multivibrator
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TAIGGER O 2

ouTPUT O——Aq3

555

INPUT
s p—oC

Pulse width modulator

’ 0ISCHARGE

. THRESHOLD

MODULATION

*Vee

9.1K

_:.01;¢F

1

OUTPUT Ommeef 3

*Vee

3.9K

MOOULATION

Pulse position modulator

202
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—— *Vee
M
. e P
2 H A
555 6
QUTPUT O—d 3 1] 1
001F
50% duty cycle oscillator
—00+v,
91k (5 TO 15v)
8.4 ; INoRWALLY
| "ON”
5\ .} oap
P
o 555 OUTPUT
‘NORMALLY
“OFF*

+

10uF
I START
-

On or off control

-ll-o\o~ N

1 LOAD
-



TRIGGER
1M INPUT
555
» OUTPUT
+ 1 5
T~ T~
One-shot timer
+5-15
4]
3
S
iM 7
555
6
1K 1 F
1
T~
.01
777

Pulse generator
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555

10K

.01 uF

AY

Triangle wave generator

INPUT FREQUENCY

+5-15
L l
7 566
100K 6]
+ 1
T
A uF

Frequency divider

:

2§ DIVIDED FREQUENCY
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a3 r‘ua ‘ r
2, 5
,  sss 3 108 S Y |———0 Two- TonE QU
: ~ ones 3 v
248 O"I TONES 08
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& ' $ Ve il
5 210n
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Telephone dialing tone encoder



706—FIVE WATT AUDIO AMPLIFIER

Y
L 100 uF
INPUT ety
10k
@__L )
5 watt audio amplifier
OV 4
347
100
L uF 26V
INPUT 0— | gt A
\ 1000
16V
VOLUME {
CONTROL?, 470 pF=- o.:'s:a
10k I il
- 6Vls.al’ 27!
Ll nF t
o | 328K
il e O—¢—
O- U ¢ s . s
‘l‘ N\ OPTIONAL
TONE CONTROL

5 watt audio amplifier with load connected to ground
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709—MONOLITHIC OPERATIONAL AMPLIFIER

ouTeUT

INPUT

Unity gain inverting amplifier

Vemimaxi oUTPUT

INPUT

Voltage follower
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715—HIGH SPEED OPERATIONAL AMPLIFIER

858

[

VIDED ouTeUY
10 750 COAX

TQUIVALENT CIRCUIT FOR IMAGE BRTHICON  2ST0Q

Wide band video amplifier with 75 () coax cable drive capability

1500
OTL OR TTL
Sy A
uss suLL lsau' ADJUST
b +80VTO +10V
s0v O :: nng
2000F .,'.[._
= 15 . —0
sov O~ 2 ANALOG OUTPUT
070 +S OV
v f 1
: g m Rel0 S | 30
b3 Bememaot 2
1]
H =
i H T ~00V 10-18v
:_ AESISTOR ARRAY '
..............

High speed 10-bit digital to analog converter
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ANALOG i
INPUT O AAA, AAA

‘sv LA AL
DROOP .. 1000¢¢! !
ADJUST Y. —
R +15y 390kN 500pF
2500
smré!ruc
OFFS
aosusT 12
15— 60pF 1
v
+5Y 4

HOLD (Ot
SAMPLE ~ SAMPLE 2k

PULSE SE 3005 | 5772
LOGIC NPUT

High speed sample and hold

5.0k

NPUT

—0
ouTPUT

High speed integrator
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725—INSTRUMENTATION OPERATIONAL AMPLIFIER

50 MQ2 10k

s
|+
500 k2 A 001 uF

Precision amplifier

SENSOR
THERMOCOUPLE

—O OUTPUT

REFERENCE
THERMOCOUPLE

Thermocouple amplifier
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S0 kf}

INPUTS

t 100 V common mode range differential amplifier

212

>
< 2700

-0 OUTPUT




gle

10002
10,000

1k GAIN

INPUT
FPTI02DRC-8 JUNCTIONK%
OF FPT100 m
%,
4.7 uF
@ ¥ VI 100 oF
= v =
5100

Photodiode amplifier

2.1k

N W—01000 RpANGE
SELECT
100 I

102 -
o010

CALIBRATE

2k} METER 1 mA
FULL SCALE

OC GAINS = 10,000; 1,000; 100; AND 10
BANDWIDTH = DETERMINED BY VALUE OF Cy

OUTPUT TO
RECORDER



i 739—DUAL LOW NOISE AUDIO
AMPLIFIER/OPERATIONAL AMPLIFIER

S 47002

OUTPUT A O—1

.
= Suf sV

27002

INPUT A

Stereo phono preamplifier — RIAA equalized

Sk

iNPUT B

00022 »¢

Suf 28V

—‘iﬁ—owml

i

1%0 000

AA
VWA




741 —FREQUENCY COMPEN-
SATED OPERATIONAL AMPLIFIER

2
3 B m J o 0O
\ om—— ouTPUT
INPUT
Unity-gain voltage follower
100
100 .
- N Yo}
%/ 0uTPUT
INPUT 50
Non-inverting amplifier
10K

1K R
INPUT ;A"\" o
c) ouTPYT

_[ 900

\

Inverting amplitier
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Je
11)
‘v‘v‘f
INPUT 2 100 k02
O— “AAA— \
0 oy, o
t] / ouTeuT
l LN

Simple integrator

AAA,

weur . \"..r.n
O——AM—r] N
mn LT 743 <1 Wm?
1 e
Simple differentiator
O
L \ 15V
= < Rapy
4:5011 \ 33082
e AAA— . 3
so 11 9 . s .
2"17 —AAA 2 727' 2 ) oureuT
wn ] e

Low drift low noise amplifier
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‘o
p. 3V
<won
10 of 1
I'—L - 2N6124
11 t‘!}
$taf) P
INSUT X L] I.ons,t
3]- oureyuT
0 L34
S1a =
{ 2N6121 L
A Qman -
- 9 ~18v
0
High slew rate power amplifier
{. P

INPUT

O
oureyY

ol‘-—n

Notch filter
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27K

“AAA,
+V
2
- 7
6 |FREQ.
FREQ. .0 01 741 S
o I¢ . 3 1, s
\ AN
27K
-V
High pass active filter
01
|
AN
+V
'y
2
= 7
741\6 FREQ.
/ ouT
FREQ 100K 100K 3 A
IN O—AA— /

Low pass active filter
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747 —DUAL FREQUENCY COM-
PENSATED OPERATIONAL AMPLIFI

ER

——O OUTPUT
INPUT ©
Unity-gain voltage follower
10K
100
_L_ LA A o -
= V2 747 ——O OUTPUT
INPUT O—A——1 +
100
Noninverting amplifier
100K
1K
INPUT O—W\-
v2 747 —0 OUTPUT
"E—.- 990

Inverting ampiifier
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SINE

ouTPLT
820 pf
1
4] qu 02
1900 sV
13
A AA =
180 k3 M
" ) COSINE
Y 747 O oureut
*
-5V
<
<& 190k
190 k3 > 1%

Quadrature oscillator

NEGATIVE
REGULATED

h< 5 mA
SOURCE OR
SINK

Tracking positive and negative voltage references
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amAAA
AAA

30 kQ

30 kQ
INPUT V2 747 —0 OUTPUT
15 kQ

Y2 747 ]

0.1 uF 4'L~

1
<€7.5 kQ
ﬂ 1 uF

_E_._ 7.5 kQ |

Notch filter
+15V
CURRENT SOURCE 15 kQ % AMPLIFIER
20k : . 25.8 k0*
1N963B % 1%
1 %

Analog multiplier
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748 —HIGH PERFORMANCE OPERATIONAL AMPLIFIER
N e
I—i

10xn
Vin O——AAN~
20kn I
= 150 pF =
Feed forward compensation
Vin 100%0 100 k2
H h A A
v v 415V 15V
—O vour
2
0k
o Y )
0.47 uF I 3,
100 k2
-WA—e
[~

Pulse width moduiator

222



Inverting amplifier with balancing circuit

INPUTS
3

Voitage comparator for driving DTL or TTL integrated circuits

223



ouTPRUT

T

Low drift sampie and hold

ouTPUT

2N2222

1

Voltage comparator for driving RTL logic or high current driver

224



749—DUAL AUDIO

OPERATIONAL AMPLIFIER/PREAMPLIFIER

*15V
10pF
vin Sk 1008
070 +15 v O—AAA—4 )
NS84S
wn
-0 VOUT
0144 < e
< < >
S.tef > 5.1&R > 680 R o 1axn
= 0
-18v
Voitage to frequency converter
DV
A'A'A' . . A'A'A' Q v. - ‘2 v
15M _[ 1240
100 4F/1S v
TAPE HEAD I
Yy -
[ L}
* SuFP vV
- n ? |
a0pF s} 749 o
——AAM——] | -
R souFsy .
= 20
%okfd <
r— —— ANN——¢
18:82 ‘OOOI oF soool of
! 1
12M0 0.1 uF
o
TO0 O'TIDNAL FEEDBACK
SIDEB TONE COMPENSATION .

Stereo tape preamplifier
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760—HIGH SPEED DIFFERENTIAL COMPARATOR
INPUTJ;A, & ]

100 K
2
™S ’ OUTPUT
=
- : OUTPUT
i 3

L fwol

Level detector with hysteresis

FD666
INPUT 2. 7 100 pF 1,

7
——} N OUTPUT

100pF
= < OUTPUT

Zero crossing detector
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775—QUAD COMPARATOR

Basic comparator

3k
*VReF O———— -
10k 775 —O Vour
Vi O— WA .
10M
VWY

Zero crossing detector (dual supply)

227



Vin

Zero crossing detector (single power supply)

Ve

0M

io.

~ 0001 uf

IIH

—O Vourt

15k

i=
i

Free running square wave oscillator

228
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776—PROGRAMMABLE OPERATIONAL AMPLIFIER

v 2N4392 Yout
E £\ T ooz L
100852
I O1uf
FO666 -

N5961
82k {
300852 %:mu T

High accuracy sample and hold

+1.2v

v
L] 100%52

AN Y] { 2mn

Nano-watt amplifier

229



Multiplexing and signal conditioning without FETs

230



500052 2
O—AA

iN 3
500002
soMS} oM

High input impedance amplifier

777—PRECISION OPERATIONAL AMPLIFIER

22M
’ Ve
0 ¢
e (’
2.2MQ<E IN4&57
1) S S &
O—\\—e -
51K ,,__1
. 3 pF

777 ouTPUT

[t

30pF

Bias compensated long time integrator
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Capacitance multiplier

2M0
106 TV 1" OUTPUT
-
o 4 —o
4
1Mo = X
“T TRANSDUCER

Amplifier for capacitance transducers
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AAA

100k0
INPUT 0——anA .
200Q | 777
= B4
200 0l San
kQ _1’
J | S O
100k OUTPUT

Bilateral current source

+15V
10 pF 31800

—F 2N6124

510k Q)

YVvr—®

OUTPUT

51 kf . e

INPUT o—ann \ v’ 005.F
777 — 150
+ V 2470

51 k2 3pF | 2N6124

$ 1800
ﬁ
- -0 — 15V

High slew rate power amplifier
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5.0
+ O—=AAA, -
5k 777
>
, 25.10
weurs 4T 1
= 300F
>
SR 5k
- O~ WA -
SKQ 1 777 Lo outPut

+100 V common mode range instrumentation amplifier

—o OUTPUT

Instrumentation amplifier with high common mode rejection
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791—POWER OPERATIONAL AMPLIFIER

O
oV ok
20k 20k
AN' "A'A'
Y ﬁl
10 uF 390
20k = -
s N 10033 4F
< T2 | v
5 3
|k
%zou [_.:{ TR PRAN

lll—O

Positive voltage regulator

5Kk
—A\VA—
o—
Vin
O—

SIZE8 OR912vcce
SERVOMOTOR

DC servo amplifier
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vin 0—| (-—‘\sh;‘ﬁ

2BV 10k
O—AAA-
SERVOMOTOR
2
s 3 1.5
s 791 : A A
M d
3
10k j: 101 400

AC servo amplifier bridge type

798 —DUAL OPERATIONAL AMPLIFIER

S0k

AN\~ OVOUT
5.0k
Vg {
0k
VREF O—g——AAN—4
1 — 0.1 uF
VREF® = V* 0
2 (_.._.
16K
>
16Ki ]. 0.1 uF

Wien bridge oscillator
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INGY4

—O Vour

Pulse generator

Ve
Ve
10k ~ 2
798 —Q VouT
.
10k =

Voltage reference

237



O i 10 uF
VREF I
Multiple feedback bandpass filter
!
)
|
™
—O Vour
<+
VR
™
*Vem

Ground referencing a differential input signal

238



100 & 1M

AC coupled noninverting amplifier

AC coupled inverting amplifer

Co
VouTt
RL
6.2k
Co
8.2k 10x

239



799—HIGH GAIN OPERATIONAL AMPLIFIER °

3
16 nF =R $ 215K
<
O—A\—
10K 1.6 nF 10K —O
+*
0 10uF
Vagr -
Muitiple feedback bandpass filter
50k
—AWV -O Vour
50k
"__i
Vs
W0k
Vaes o—v—wf )
799 1
.01 uF
16K —

16K‘iL ]_ 01 uF

Wien bridge oscillator
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Ve

10K

—O Vout

0k

Voltage reference

IN914

30k

—OVout

Pulse generator

241



TRIANGLE WAVE

ouTPUT SQUARE WAVE
300k OUTPUT
v ——  AAA— -0
REF
O 75k
b
c[ 100 k
——F 1
AN
Ry
—O VRer
Function generator
I
'
[}
™
—OVour
<+
VR
1™
*Vem V-

Ground referencing a differential input signal
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Vout

6.2k
AC couple noninverting amplifier
100 k
Vv
10 k
E " 799
¢ r— +
VIiN

8.2k S 10k

= V+& 100k ] I

O—v\—e¢ — —

-
|0yFI

AC coupled inverting amplifier
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0001—LOW POWER OPERATIONAL AMPLIFIER

OUTPUT

INPUT

Voltage follower

4
8
OUTPUT

INPUT 0001
2 10 1N914
3 -\
7
1N914
»— -V2
-30V

Voltage comparator and MOS driver
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0003 — WIDE BANDWIDTH OPERATIONAL AMPLIFIER

INPUT

b OUTPUT

Unity gain inverting amplifier

100pf V-
INPUT 1K
A =T T
90pt 11]2 3 4] |Is it
7 100pf
0003 1K =
D
10 9 8
3:1 o OUTPUT

V+
Unity gain follower

245



0004 —HIGH VOLTAGE OPERATIONAL AMPLIFIER

OUTPUT

*May be zero or equal to
source resistance for
minimum offset.

Voltage follower

>
10K :: 1o ‘

A,

High compliance cuirent source

246



0005—HIGH INPUT
RESISTANCE OPERATIONAL AMPLIFIER

2N4341

CONTROL
ORIVE
NS4

100 pf

High toggle rate high frequency analog switch

OUTPUT

Voltage follower
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0021— 1.0 AMP OPERATIONAL AMPLIFIER

OUTPUT

INPUT 6 8

3 .05

V-

Unity gain amplifier with short circuit limiting

INPUT

SERVO MOTOR

DC servo motor amplifier

248



L 200
3 <)) LOAD

INPUT o

10 watt (rms) audio amplifier

0022—FETINPUT OPERATIONAL AMPLIFIER

10K 2
INPUT o—vWA—

OuUTPUT
IN914

10K 3
REFERENCE o—WA—{*

Precision voltage comparator
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e +15V
9Mg
™
‘
¢ O sutwt
>
9095 5 2 100k
s - 1) 8.4
90kS v
w S LOW LEAKAGE
s POLYSTYRENE
L = (] =
- < —-15vV
nS

Sensitive low cost “VTVM"”

0024 —HIGH SLEW RATE OPERATIONAL AMPLIFIER

VREF €

VING

-15V
2N2369 ~

TTL compatible comparator

250



INPUT

Offset null

Video amplifier
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0032—ULTRAFAST FET OPERATIONAL AMPLIFIER

INPUT
OUTPUT
Unity gain amplifier
INPUT
OUTPUT

10X buffer amplifier

252



INPUT ——]

8

100X buffer amplifier

Noncompensated unity gain inverter

253



0033 —FAST BUFFER AMPLIFIER

High input impedance ac coupled amplifier

Ve = 120V

001 .F

wrut o—|

O ouTPUT

Single supply ac amplifier

254



4.5 MHz notch fiiter

0042—FETINPUT OPERATIONAL AMPLIFIER

12K +15

1000M 6
0042
,/ A 2N41-17A

’Kl LM113

Precision current sink

255



INPUT

Guarded full differential amplifier

INPUT O

REFERENCE O

Precision voltage comparator
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0.1uF

LOW LEAKAGE
POLYSTYRENE

Sensitive low cost "VTVM”

0044 —LOW NOISE OPERATIONAL AMPLIFIER

VIN

X1000 Instrumentation amp

257



nORVERTIE 1
oy? Qee———d 4
. L
ms
" 1
AN
s LA ™
O=MW\- MW
J 17

Precision instrumentation amplifier

0062—HIGH SPEED FET OPERATIONAL AMPLIFIER

OUTPUT

Fast voltage follower

258



10K

5K |2
INPUT —AAA—¢
OUTPUT
3
Fast summing amplifier
™M
5pF
——
™M 2
INPUT— VWY 6
1Y) 3 0062 — OUTPUT
INPUT >
10uF ™M
Differential amplifier
+
v
10K 5 +5V
INPUT O—WW—] . IN914
TTL
10K 5 OUTPUT
REFERENCE o—WYW\— IN914

Fast precision voltage comparator
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Wide range ac voltmeter

1303—STEREO PREAMPLIFIER

Phono preamp (RIAA)

260

F1L




vee

L‘L 18,
L

)
VEE

Tape preamp (NAB, 1-7/8 & 3-3/4 IPS)

1306 —HALF WATT INTEGRATED AUDIO AMPLIFIER

10k s.ov
—.Nﬁ
-

4] _IluF T :]s.on
1.0 Meg 2 }tspsl' = -
+

T 200 4F

= 0.05 uF

Volume
= Control

AM-FM radio, audio section
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10k 12v

l 5 8 |
100 pF 15 pF %0-' . [ js.on
Tone ConuoiL uf -

1.0Meg 2
XTAL 1.0 Meg 2 1
AT
0.002 ,F1-0MgQ ¢
Volume
Control

Phonograph amplifier (ceramic cartridge)

1422 —MONOLITHIC TIMER WITH

EXTERNALLY ADJUSTABLE THRESHOLD

Vee 50V - 14V

41 8
"

—0

5
VCO INPUT >l 1422 3 OUTPUT
(INPUT RANGE 1/3 Vce

to Vee) 7

>
1 2 6 10k ?
_I 0.01 uF

Voitage controlled oscillator
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TVccS.OV—MV

4 8
6 3
—O
1422 7
INPUT
2
>__.‘
UPPER TRIGGER =
POINT CONTROL
(INPUT RANGE 1/3 Vcc TO Vcc)
Schmitt trigger
Vee 5.0V - 14V
s s 1
2 T 2.0 uF
>—0— -
6 1422 27
Viet >—0— + 270 k
3
5
1
1N4001 OUTPUT

Comparator with time out
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1436—HIGH VOLTAGE OPERATIONAL AMPLIFIER

130+
e
, c28v
10. ? -
VA Om—=—arty
- [
Vo - 10'vg-val
470 3
\1]
28V
474

Differential amplifier with 20 V common-mode input voltage range

10-28v
Visddvg, k)
[ 4 .
A Vo 44Vgy
1436
; /
40 -8V
S5
—AAN
9

lli——'v_\_/‘v—

Typical noninverting X10 voltage amplifier
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SAMPLE
COMMANO

Low-drift sample and hold

1438 —POWER BOOSTER OPERATIONAL AMPLIFIER

vee

Vi

Operational amplifier boost circuit

265



Vo = V1

ag 20=50(2
ro=z0=10(}
Digital or analog line driver
0.1 ﬂF % 8 ol
2 ‘7h6
30V ] 5
£ 6
Floating 1456 S 1438 >
Power L A
Supply | 3 |*
+ % 1 2
0.1uF |CASE 3.3
%1 K
470 pF

Power supply splitter
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0

[_»_J VYCC'”-"V MUE 205 or equiv.

1000 oF

1on | 2 \
g 3|, s _v;
Vin / . — 51

Oruf | case

VEE® -5V MUE 108 or squiv
470 pF
Servo/power amplifier
vee:c3v
ey
01
uf ;
200
SO uf vo
283904 +—i -
pr Of eQuiv
oM
" : X TR
101 10 CASE
$10
IO
= 620 I S.0uf

Noninverting ac power amplifier
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Noninverting power amplifier

VEE

Noninverting voltage follower
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Ivcc
ious 3 £
2
Vi e=ann—4 [E) ? < 7 c
s
6 9 vo
1456 e } |
3 f Ay
i + Xoiur g “
T CASE

Inverting power amplifier

vee

CasE
L Xor,e

1
|

Vee VEE

Programmable voltage source
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+
1.0x
8 vy

Qrﬂlyf CASE

& vie

4
Transconductance amplifier
Wa
vee T
I
Y uf =
s 2
l el
0.1 uf 3
Sync. 3
Input
L
304 TD 1 uf
vegd1om

Astable multivibrator
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vee

9
1438

0.1 uF 5

01 pFX

43

1438

1438

Signal distribution

:1;0 1 uF

Fault
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0.0016 uf = 5]
GE &9
Lomp
or
100 k quiv.

o
0.0016 uF = 100k

o =
+ §vee

Wien bridge oscillator

1439—UNCOMPENSATED OPERATIONAL AMPLIFIER

High slew rate inverter

272



&in

Voltage follower

330

2200 pf

Heo

273



vie

20V @—

/—\ "VO'
N
.2N4901
IU.\uF

0. uf
3 005 .F
s \
*
9 1439
Y 1460 |
<
I 4(25 &
8
T
= e =
10 68k —@ +Senm
4 -Serae
—@ Vo Return

Return @-

+15 volt regulator



1458 —DUAL COMPENSATED OPERATIONAL AMPLIFIER

10K 10M
AA- —AAA-

Peak detector

10K
AN~
*FREQUENCY OUTPUT
L E I
T~
. 001 uF 5872 Hz
.01 uF 660 Hz
10 wF 51 Hz
1.00 uF 8 Hz
5 m7
b —AAA——
1458
6/_
10M
— AAA———]
2 1
/in K
—AN———
10K

Puise generator

275



1494 — LINEAR FOUR-QUADRANT

INTEGRATED MULTIPLIER

0 0% b
A AAA LA AR —ovz
P W0k
IL 14
] n ? ] (3 —
L] " ? " =
. NS08
v
. = — On EQuIv
106 : L 14 s Lo v,
0 1494 216
80 s < ) 4
= " S
]
.
sl wlnle o |2 =
b ]
0 J
.} !
0 8V sV
RIY2RNIYY ——J
Square root circuit
204 620 RIT2RIYY
" | nl l ) | ]
"
)
L . -
s
ey
10 "
1006 3
IR} uleg, |2
] !
910 i: L ‘: ?:' eyt
J,, OFFSEY
L 00 2}
- - ouwu"{ RCL ALY
OFFSET /

Squaring circuit

276



k1 2 “15V .18V
n 2 ?
"%
9
(M . e
9 ¢
1494 '
=10 ! < -!.
“ R I TR
|
) !
1 6 wl el L. |2 = T F
= —AA—
04
2.
Wideband multiplier
B.F S ‘:' 91.f
ATl IL
-L Ris W s LAY
v = © ) 0 e
1 o .
‘“‘1 I | ’
m{ m% " s LD e
L ] "
! =
v J. —. 1494 |,
0ef o s
! " o Al
e L} 4
‘. ? !
- 200
Jn. ."‘I OI.II
} = a8V 8y =
L 1)

Typical multiplier
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ASV .15V

3k SN
" u’ 7 L $
[ 9 FL% 1
. 12N 3904)
OR EQUIV
1494
< 0
i ¢
VAGC
1 3 [ 13 4 S1e
-
1193 0
b VA
§ 02
204
= '}'n

Wideband amplifier with linear AGC

+15V - 15V
3 62k0.1 uF
11 12 7 8 :—_I-:
em 9
|+
14
1494
8c = 10 o0
|+
4.7k
1 3 6| 13| 4] 51k |2 =
= A
16k3 20k
20 k

Balanced modulator
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1495— WIDEBAND LINEAR FOUR-

QUADRANT INTEGRATED MULTIPLIER v
! 3
'0'_ 1495
m-—. ) f,) ) "!l ' 2 ‘n:ﬁ
5 e .“1{5:0 Ny
Hol il

6.2
ol

Multiplier with op-amp level shift



082

-@® 15V

-5V 15V
[ 4
1h <
154 M $3k b3 g
10 n H l (3 7 1 7
104 4 "
Vy + - 4
04
ll na
0V 1495 p—=0 Vo
104 [] 2
v'x - +
w0
3 L) ’ n wr
= - | AN
. nu::
2 1
st )|
|°l<,
1
Yy
U1 1
+15 V @AWV - A A AN 15 V
0¢ |
S 22

Multiplier with improved linearity



182

15V -5V
 J ®
. . @15V
> 01,F

b3 239 2 2In
s 104 10 b2 b2 b3 ] ot

ol n 5 6 ! ! ! :_[ I

. 1 3
- *
. ‘4
>
< 1)
104 b3 na - L.v'
1 1495
104 ) 2 ?
v . . B
108 . 5
—AAA- -® V2
= i1y 1;|n A
>
" L st :D
<

Divide circuit




28e

15y -15v
4 *
: @ +15V
b3 4 < 01,.f
;: 1o 10 10» ':1“ s 5:" l‘
VA 01 ub
w 1 5 ? 1 ) I I *
N " - -
[}
§
1741 \ . .
1495 ® Ve
? . ! mM292118
L OR EQUIV
< -
e 3 |ll
JL = S VAA—— —®Vv?
= 13» = i: 0 04
RS A
<

Square root circuit




sl 6‘ |1o | 1 uF

ey =Ecosum

9
ex = E ¢0S wc @——————r

v e 1495
OFFSET -
ADJUST y @t
3 13
e.ak:E 10,4:_\1’«_*-
> +I
B T e
-15V
Balanced modulator
8.2k 82¢ vee =15V
5 | s‘ |m ‘ " *
4 1 30
e AAA—
€ cos ot R
<5 Vgp)
e 2 3
OFFSET 1495 YA
ADJUST I S
12 " g3
I , L
nsa..‘E 10 4F I
p2 T
= A5V

Frequency doubler
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1555—INTEGRATED TIMER

+15Vv
Reset
4 l 8
10k 39k
2N4403
Digital 3 or Equiv
Output 7 b Vg
1555
6
2
Sweep
Trigger—— 100k§
5 Output 01 uF
_L1 I Control
0.01 Voltage
= uF j=: ==
Linear voltage sweep circuit
+Vee (5to 15 V)
> *
, \"
Reset .59
1K . 8 S2K
L Discharge
3 7
Output Threshold
1555 6
Control |
input 2 5 Voitage I'1 uF
Trigger 0=
1 I 0.01ufF =

Missing pulse detector

284
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or EqQuiv



Vee (St 15 V1

—

\
5;9.1 k

Yl
4l
o
o
®

"

L
F

G8¢

1555

N
-~
x
AAA
Vv
AAA,

2 9.1k

Sequential timing circuit

i€

0.001 uF

5.0 uf

PAl

1l

Loed

1555

>
27k 3 182k
<

I

LAY
0.001 uF

6.0 uF A

PAl

Load =

155%

0.01 uF
!

3

Losd



eVec (S0 15 V)

@
1k 10k
4 8

3 7

Output l
1888 6 I‘o 2uF

2 s =
Ciock Modulation
Input 1 Input

Pulse width modulator

1558 —DUAL INTERNALLY COM-
PENSATED OPERATIONAL AMPLIFIER

High-impedance, high-gain inverting amplifier
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820 pF
OUTPUT l\'ll:
820 pF [ Pl
‘ )“‘l $-21pp22
*15v 15V
190 k§2
%
COSINE
P & 12 1558 ouTPUT
180k 172 1558
" -1 190 %52
K
1% 190 k2
- 1%
1 820 pF
Iw
Quadrature oscillator
URRENT SOURCE S AMPLIFIER
150
IN9638 o
mann
1%
0.0 = AAA~
i 2w 2 212 gy
wW " < 1"‘
20692 EQur
Einy [T
€ MULTIPLIER 172 1558
Ny N0
S 7m0
25 [
> ™
=N -
20002
1% 00
150 &0 200 = 200 150 k52
-5V sy
ZEA0 ADIUST
Analog multiplier
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882

10k}

AAA

(]

—

\A A

03
R 1k
L P —n—)t N
R
. *15V 0, sV
1.8 COMPRESSOR EXPANDER
COMPRESSDR oy OuTPUT INPUT 10k
INPUT e e it et () AAA =
1 w2 1558
5 12
10x02 -5V 1k
R
= 04 =
COMPRESSOR EXPANDER

Compressor/expander amplifiers

—o0
1558

EXPANDER
OUTPUT



PROGRAMMABLE OPERATIONAL AMPLIFIER

1776—MICROPOWER

22 k

—A Vv

200 k +15v

10k 2

= 3

Wien bridge oscillator

P

.01 uF
.|_ # 300k

160K
INPUT
.01 uF

-
ouTPUT

2
3
820 r

Muitiple feedback bandpass filter (1.0kHz)
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- 3
INPUT @-
10k
10 &
GATE &——AAN
56k

Gated amplifier

$00 k
S— W\
INPUT

500 k

High input impedance amplifier
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1877 —DUAL CHANNEL POWER AUDIO AMPLIFIER

STEREQ
CERAMIC 4
CARTRIOGE

Stereo phonograph amplifier with bass tone control

291



Inverting unity gain amplifier

_:F‘l '_j: : Ifa_‘.i}: .
ot "

01

Stereo amplifier with A, = 200

292



1900—QUAD OPERATIONAL AMPLIFIER

470K

Bi-quad active filter

Buffer amplifier

293



Low-voltage comparator

Comparator

294

™
VIN  O—=AAA—1

11
VREF  O—AAA-

1900

Yo



M
VIN ©

2M

V+0
10M

Schmitt-trigger

30K

1.5M

Pulse generator
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Square-wave oscillator

Bi-stable multivibrator
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15K ¢

vin o v

.001 puF S o Vo

30K

A
\A A

Differentiator

150k
V+ O—AAA— -

o 1900
75K
75k

OR gate

297



75K

Vo
24k
24k
B ok
c 47K

AND gate

Difference integrator
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Low pass active filter

RESEY

Staircase generator

299



Vi 2 V2

Low-frequency mixer

0.1uF
L
r
<
39K 0.1uFg
VIN O= |—J e —AAA
120K
62 1900 AN =
3
= P 1900 p—o Vo
75K +
62K
.
62K V

\AA

Bandpass active filter

300



Free-running staircase generator/puise counter

2M
i N o o
0.001 uF
Vo1 1900 100K 30K 2 30k
+ L—O Voz
.001
pF 1.2M

TEIGGER IN v+

One-shot multivibrator

301



One-shot with dc input comparator

3K
100K

+

Sawtooth generator
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High pass active filter

3301—QUAD SINGLE SUPPLY OPERATIONAL AMPLIFIER

510 k
ANA-
L LAY
6
01kF g1g 3301
Vin 5
1
™
5V

Noninverting amplifier

BW = 250 kHz
- vo
+50uf

10k

303



510 &

r—‘VW—-—!‘
VCC QIS V
014F 6
vlﬂ ‘—)r'_—AvAvAv = 5 10 “F
1 | 3301 L—I
51k . *
10k
™ L
+15V Ay = 10 BW = 150 kH:
Inverting amplifier
150 k 6
+Vee = +15 Vit o——ANAN————] - 5
75 ] 3301
A .
%k
8
5k
c

Logic OR gate

304

vo



+VEC = +15 Vde

co—f - 150 k

+Vee
Logic NAND gate (Large Fan-in)
5k
A 6 - 5
3301 f
75k [
B8
75 k 150 k
C &—AN—2¢

75 k
0 o—nA— +VEC = +15 Vde

Logic NOR gate
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vce vVce
100 &k 100 &k
8 6
1] o 3301 3301
13 1
+*
22k 2k 4
RESET SET
R-S flip-flop
Vee =415V
R 100 k T
[ '
330 & 6
e AAA e —
5
51k 1M ; 3301 —
<15 V @A AA—@——ANA———d +

p—o0 Vo

Astable multivibrator
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Positive-edge ditferentiator

0001 uf
AYl

n

0.002 I-‘F 51k

-

150 k

Vee = +15 vde

Negative-edge differentiator

307



3302—QUAD COMPARATOR

Basic comparator

V+
3k
Ve ©
10k 33 —© Vour
_vm i
10m
AN

Noninverting comparator with hysteresis

308



Zero crossing detector

)
O
100 kN2 51k
VIN
—O Vout
20M

10k

—wa-

Zero crossing detector (single power supply)

309



)/

2

:

i)

1/4
0.001 uF 3302
51k
+
51k
———— WA

Vs

15k

%51 k

Free running square wave oscillator

3303—QUAD OPERATIONAL AMPLIFIER

Ovour

+*
LJ
VRer I

Multiple feedback bandpass filter

310




—O Vour
S50%

VRer O=

Wien bridge oscillator

160K
160 K A
AN 001 uF 100
" OV
i " .
1.6M 001 pF| 100
Vin O— :( A ’D— o % '::ﬁ 14
0, 3403
y v
" f?:iw e &M e
1.6M 21.6M |
nary T b—|(—O ~oTCH ouTPUT

Bi-quad fiiter

31



ING14

—O Vour

Pulse generator

TRIANGLE WAVE

OuTPUT SQUARE WAVE
300 k ouUTPUT
AN —0)
Vaer O %k
v * e
3400 P
<
>
S 100k
ITi 1
1t
A
-O VRer

Function generator

312



®
Ve
0.
—O Vout
10w -
Voltage reference
0.05 »F
IL
LAY
qQ
100k
Ve g T
Sth ng 14
A . W0« 3403 —O
e O——VW\ .
2h? (2% ]

Vi~
w
L4

R
> S0 S a
l 4""'
<
<

Voltage controlled oscillator

313



vour

624
AC coupled noninverting amplifier
100 &
——AAA—
E W0k
+
Vin
6.2k S0k
— V+ W0k I
O— " \N—¢ L L —
£ = = =

T

AC coupled inverting amplifier

314



3380—EMITTER COUPLED
INTEGRATED ASTABLE MULTIVIBRATOR

t 50/25 <
S *
e

37V a.

0.01/';5' 3880

.01/28 A

+25 V

|.—

Vo

M282-27C

SLE

Typical application in 3 - 25 V dc-dc converter configuration



3401—QUAD OPERATIONAL AMPLIFIER

Noninverting amplifier

0.1 uF 81k

Vin o—)

Inverting amplifier

316

™




ik
Vin O-—-M—NW
0.1 uF
INO14 10 0uF
of equiv L_"
1N914
1.2m of equiv
2N4403
56k or eaun
<4 L L
<15V - - =

Amplitier and driver for a 50-ohm line

pVCL =I5V
1 M‘L Sim
? 2
510k 510k
gVAv‘f 4“"' -
MAGNETIC
Y 1
PICKUP  ¢10y 510k Va 340
Aﬁ J'AvA *

Zero crossing detector

vo

ouTPUT

317



12183

82}
0.005 uF vy
100 k
]
100k
13
100k
vee vee
= 0.1 uf
T NOTCH
®
Vin

Bandpass and notch filter



3403—LOWDISTORTION QUAD OPERATIONAL AMPLIFIER

Triangle Wave
Output @ VWA~

Veat .—0"
AA, *
= A 18
& b 340: )—@ Saquare Weve
O0E 3 Output
IL 1
L Vet ©—4

Function generator

Vee
®

10k 2
S 1/4
3403 Vo

10ki

Voltage reference

Vee

319



$0 k

A AA
A A A4

5.0 k
v
10k cc
Viet §—¢—AAA

/4
3403 —o Vo

1
=V ——
4 2 cC =

»_I_W(__
16K O1uF"

Wien bridge oscillator

320



AAA
\A A

160K 100 k

-F‘(———" ‘i( AN~
Vin O1uF 1.6M 001 uF 001uF
—K wr N "

174 100 &

AAA

LA 4 o 'I‘
‘ 340
I— )
Vref I

<

\g
a

® - Bsndpas 1.6M Veef
Vreet < Output AN
< 1.6M
AAA - O1uF
\ A A o 1/4
1.6M b———-K———QNotch Qutput

Voot

w
- Bi-quad filter



3405—DUAL OPERATIONAL AMPLIFIER/COMPARATOR

™
10k b
ve o 42 1 5.0k
3 |.
vee : T out
? Comp 1
<
5.0 k

1

Op Amp 2

10

- 8 300 &

[-] b V‘ VA—

R1
150k [ 12
i€ 3 14
- Vaw
! 13 OpAmp
5.0 k
(-]
Vee
Pulse width modulator
10k

Vee

Adjust

i ve Adjust

VEE

Window comparator
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10k
10n
2
14
Vee 0% 13 | 58
( Amp 1
o . vee 33
5 1 ] 10
2 1. 20 4 A 8
Come ? ] e
Ly eme Op Amp 2
L) \ , 20 OO0 uF
6 L
* ': 3
1k /—

High/low limit alarm

3458 —COMPENSATED DUAL OPERATIONAL AMPLIFIER

Triangle Weve

Qutput

Viet .ﬁ N
345

p

AAA,

/

it

LAY

Viet O—4

AAA

VA
%%

<
‘00.?

VA

300 %

%
3458

Qutput

Function generator

VVv

b—@ Sausre Wave

323



lOki

Voltage reterence

S0 &

10k

Vet .T %
3458 —o Vo

‘T?i_‘(_—

16K 01 uF

Wien bridge oscillator

324



Gee

0.1 uF

Bi-quad filter

—AA
\ a4

160K
160K
1
N f
1.6M .001 uF 001 uF
e \
3458 AN = % 100 k
/ 345 —AAA
%
r / et
l Vet
v $——@ Bandpass 1.6M Veot
rot )1 oM Output AAA~
1.6M f ) \
VAVAV '/'
i€ ® Notch Output

-

ref



(rc\}: 3556 —DUAL INTEGRATED TIMER

O +15 Vv
Reset
14 | vee 14 | Vcc
13 Discharge
Trigger 5 OQOutput
Trigger O
6 Reset 10 >
12 Threshold <
1 /2 3556 1/2 3556
Discharge 3 9 8 Trigger
2 Con - Out- WL Contro!
LTMO!— wol put N
_] 0.01 uF |
= hold Gnd T 7 | Gng 0.01 MFT T
J ¢ = . 0 Gnd
o

Tone burst generator




lee

-0 + 15V

l Reset | 4
Thresh—

14 +
10k
<

3 1N914
b oiad

2 5 L

Output
1/2 3856
Discharge s 0.001
AYl
1 Trigger 7

A
/

. Control
Volitage 3 7
-«
t
]
|

Gnd

Output

Lo-:
<
p

1N914 10| Reset <
Threwn. €
9 old
iOutput 12
172 3558
0.001 8 13
L
. Trigger nchorge|
Controt
1 =~

GND

Dual astable multivibrator



8c¢

Vee (5 t0 15 V)

Sequential timing

- - -
>
29.1k 27k 399k 27k 50 K
< Vee Reset ¢ 9 Vee Reset 1 Vcc Reset
Thresh- Thresh. Thresh
otld 0.0V uF old 0.0V uF oid 0.01 yF
I
_""l 1Ay L—'{
Controi Drs- Control _l_ Ois- Control
/2  35%6 = charge| 41/2 3556 = charge| 1/2 3556 =
Output Trigger| Output Trigger Output
= = |
- LAY c—e -
'?"- 0.001 uF I 0.001 uF
€harg® | rrigger Gnd Gnd Gnd
>~ 1.0 uF 5.0 uF :&5.0 uf
= Loed = = Load = = Load



+Vee (Sto 15 V)

a10)|
Reset Vee | 14

g

Output Discharge
1 -—
Output 5(9) 1013) .J_
172 35568 Threshol!d I
2(12) —
Trigger Control -
Clock 6(8) 301 Modulation
input Gnd 2 Input
Pulse width modulator
3900—INTEGRATED QUAD AMPLIFIER
forll et
O +12v
FREQ (2601500 M2)
190

p

LEVEL
10052

Siren with programmable frequency and rate adjustment

SPKR
m

329



4131—HIGH GAIN OPERATIONAL AMPLIFIER

Voltage offset null circuit

1L
T 0uF
!?"_'N—D
2N2218
or equiv.
100k
Vin > UMv
OVout
33k : Vout = K1 1n (K2 Vin)

OFFSET
ADJUST

Logarithmic amplifier

330



—

High impedance bridge amplifier

2

SWITCH
—O Egut
3
Pin 0——/‘i L ‘[
0.1uF
SAMPLE Polycarbonate
COMMAND
= -15v 0

Low drift sample and hold

331



4132—MICROPOWER OPERATIONAL AMPLIFIER

OUTPUT
-
10uF
1M
] TRANSDUCER
Amplifier for Piezoelectric transducers

10M

1K

1%

-—(C

10M
10#F1: 1%

Capacitance multiplier

332



1}

SOKK
1K PROBE 931$
1%

2N2484 4132 —

g +

250K 24 3K
12K %I%

-15v

Temperature probe

4136—QUAD 741 OPERATIONAL AMPLIFIER

|

313.2K

400 Hz lowpass butterworth active filter

333



vee

Einp Eing
5K 50K 5K z.zuFi | izuf 5K 50K 5K
O.UGBMFLLjIO.OGSuF = o.osaprIﬁ‘_.].Io.os uf
0.068 uf 1 1 0.068 uf
b 35 5KS  —}—
VoA 8 0068,F=  =—0068uF 14 Vo
10 08P 00, g | W
2136 { 4136
9 ) 3
T " $1.67K 167K S s T
= 10K 1 10K £
6 5 1 (A ) 1
- 50K 50K -

Stereo tone control



Voltage follower

Lamp driver

+V)N

174
4136

Vour

335



+VIN o——J

10k
+VREFO—AV\V~ +

KR
4136 —O Vour

10M

Comparator with hysteresis

—O Vourt

100 k

Squarewave oscillator

336



—O VouT

Power amplifier

o~
100 kg
10 4F

0.1 yF;""L T 100 k M0k

|||—

AC coupled noninverting amplifier

337



OVour

DC coupled 1 kHz low-pass active filter

10k

ViNO—)}—v\-

100 k
V+O0—"WA\

L
119
-
o
©
b
-
Q
o
=

1
I

AC coupled inverting amplifier

338



INTEGRATOR

THRESHOLD o f‘y,
DETECTOR >t
U
p—O Vour
8.2k
Triangular-wave generator
Eina EiNB
Vec= % 18V
1,8
/
Voao- 4136 o Vos
a7k a7k
1 M0
[ 6 uF
760 pF,, ‘0027 uF 0027 uF 40 oF
—NN:j_:z k 1.2k ’T‘AAA.——
100 k 100 k

RIAA preamplifier

339



SINE

OUTPUT
0.02 4F 0.01 »F
I Il
LLS L
1,4 10M co
A SINE
22 M 13 —C outpPut
>—MNT + b
Io.m uF -
2Mm 50 k
v —AV
6.3V
63V
Low frequency sine wave generator with quadrature output
Ve Ve
390k 001 uF ? 120k T
VINO— {¢ —O Vour
390k
o 39k
b040| uf AAA
26200
%E““ Im“' 100 & Eg\oou

1 kHz bandpass active filter

340
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pc
Oouteur

Full-wave rectifier and averaging fiiter

30k
NV~
330k 2
" 14
INPUT e S| 413 O OUTPUT
[2 -
L 4
T 4136
3 +
> 7.5k
% 1 uF
M

Notch filter



bl —O OUTPUT

4
210k
1%

INPUTS

e AAA

Sask

- 1%
14

: 4136 A

10k >
0.1% 2100k

io.u

Differential input instrumentation amplifier with high common mode re-
jection

4250—PROGRAMMABLE OPERATIONAL AMPLIFIER

™y
5V O—AAN

T 001 4F

I—AAA

Pulse generator

342



2N3019

8v - 36V +5V
VIN o—qL 2 <50 mA
510K 3
23M
3
+>7 " )¢
<P
A 14250 51 OKT 0.1uF
Aesv | 2| 8
4
< <
10M 3 $33Mm
GNDo- L )
*SEE TEXT

350 uW quiescent drain 5 volt regulator

ISV
Ve, . '
§
2%
[]
2
- >
<
>
¢ S m
15 -
e
i: "
GROLNO ‘:
0—1_’ 1‘» S0K
= 3
>
<
Sw
15v
? )
[
“%
9 (]
Va, -
0
.

Instrumentation amplifier
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VOLTMETER

Voltmeter

Ammeter

344



v
250k 2N4118 ?

>
100k

300K

180k

Basic voltage reference

v+
250« 2N4118

Improved voltage reference

b—0O VRes 10V}

VRerF

345



ot

4739—DUAL LOW-NOISE OPERATIONAL AMPLIFIER

Eing Eing
5K 50K 5K ZZuFi | -9—2-2#5: 5K 50K 5K
0.058pF-[_Ix IO.OSG#F = o.osapFI.l._“ IO.OGB#F
0.068 uF { ) 0.068 uF
L 35« KE  —— .

Voa 1, - o.maurﬁ: ==0.068 uF L PNt VoB
T Nt 3167 167K$ 4t T
= 10K 1’ 10K =

= 50K 0K -

Stereo tone control



7514—HIGH GAIN OPERATIONAL AMPLIFIER

Crystal oscillator with variable teedback

347



g 8015—INTEGRATED SCHMITT TRIGGER

§10K

5
KEY
A I 8015
0.
T 2

68 ohm

:[ﬂ SPKR

T~ 220
ov

= ov

Morse code practice osciliator



1K
lmx

‘ s %
7
LED L
. 8
o< 220 2 K
10V
LED flasher
‘7ANTENNA
1K
5 //" .
A
7 LED 9V —
8015 | [
4
2
= GROUND

RF energy detector

349



8341 —HIGH INPUT IMPED-

ANCE INTEGRATED AUDIO AMPLIFIER

+VBAT
20KQ
MICROPHONE 10
. 3 9
+ 834
‘ '
I——. 7
3.54F 20K
T 5 RECEIVER

Basic amplifier

20K
MICROPHONE +VBAT

10 uF

1L
w
¥
-

3.5 uF

IRECEWER

-

Amplifier with AGC

350



52107—LOWINPUT OFFSET OPERATIONAL AMPLIFIER

1uF
L
\

INPUT 910K ™

i

Noninverting amplifier

52702—INTERNALLY
COMPENSATED OPERATIONAL AMPLIFIER

1500
300 pF
330

30-dB, 10-MHz amplifier

T

AAA
VvV

351



(421

72301 —INTERNALLY COMPENSATED OPERATIONAL AMPLIFIER

vy
10k 50k 0.1%

Sk

=

50k 0.1%

S0k 0.1%

A INPUTS B8

Ditferential-amplifier with £100-v
input-common-mode range

Vo



£s¢

470 pF

72709—LOWINPUT NOISE OPERATIONAL AMPLIFIER

60-dB preamplifier for a magnetic tape output

OUTPUT
>¢——0




1213

I 0.0053 uF

10k
——AAA———
10 k
S 12k
Vi o—e :’ :
4 ]
.
————
0.01 uF 0.01 uF

Band-reject active filter

8.2k

Tk

A

7k

T 0.008 uF




SGE

0.1 uF

—g 12V

T

AC millivoltmeter

ik
ri vyvyYyY

1N914(4)




72733 —WIDEBAND HIGH INPUT

IMPEDANCE OPERATIONAL AMPLIFIER

+6V

2N3822

OUTPUT 1
ml

2N3822 kLzl

High-input-impedance wideband amplifier

OUTPUT 2

E)—o OUTPUT

Fast Schmitt trigger using a video amplifier

356



72741 —INTERNALLY
COMPENSATED OPERATIONAL AMPLIFIER

TIS92M

500 uF

TIS93M <

LRLOAD
50

500-mW audio amplifier



8s€e

Audio amplifier with AGC

b-1sv

OuUTPUT



Voa2

1IN914

6G€

Multivibrator with voltage-controlled frequency




72770—SUPER BETA OPERATIONAL AMPLIFIER

3 pF

AVl
/1

o

Vee+

oM
vio—‘vw—‘——

72770 Vo

Vee- OFFSET
SM | ADJUST

100 pF
51M
L W0k
a5k
ok 72301 D
. Vo

a5k 5M
. o 50 pf .
"ok L s

wok

100 pF

High-input-impedance differential amplifier with improved common-
mode rejection
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72810—5 MHZ OPERATIONAL AMPLIFIER

+12V

10 pF -
A}l
/1 |U|

+12V

72810

33k

i}

AT~ 0.1 uf

Crystal-controlled logic generator

361



Part Il

I

Voltage Regulators

It wasn't too long ago when voltage regulator circuits involved
several transistors (or tubes!), a few diodes, resistors, capacitors
and a lot of space and cost. Now a single chip replaces all that.

362



100—INTEGRATED VOLTAGE REGULATOR
2M

AN
5mH
FD666 4 Y'Y Y\ - ’VOUT
15V
+
10 1679 0.1 - L 15u4F
K 7 uF T T 3sv
1 8
N\ 2 6
1
3 00 5 /7$
2N2905A 4 2.27K
l 100pF
Vin

18-40V
Switching regulator delivering up to 500 mA

€9€



9t

520uH Vour 10V
01uF | 111K L +
1N3880 é 68 22 3 “;_ $ |
s s B 100uF ;I:
2N3447 135v
2N2905A
2 /‘\
_‘( 100 /6 . 1
h +| 3 5
>
T 4 g 244K
ViN 22uF
13-40V 50V
1™
AN
/7

Switching regulator delivering in excess of 500 mA




S9€

] Y —> Vour
1N3880 5V
+
—L— 100uF
% T asv
( =
(o]
| 7

Vin € l

8.5v

OR MORE

Synchronized switching regulator using 20 kHz square

LA SN

A7uF
I 35v

4

0.1ILFJ:

wave signal for drive

————————> 20kHz SQUARE WAVE DRIVE

Q1 = 2N3445
Q2 = 2N2905A
L1 =100 TURNS #22 ON PERMALLOY CORE



99¢

A Vi (8.5V OR MORE) l% . N5V
L1 22%
Q1 % 68 ‘L l B
AuF +
1N3880 s L 5 5K 00w
den
3 5
0.1 4 3.1K
*+ AAA-
’ e M Q1 = 2N3447
ol ] . Q2 = 2N2905A
v )l 1 a3 Q3 = 2N2905A
( g ) L1 = 70 TURNS #20 ON PERMALLOY CORE
‘ 1K
02 Vv

uFﬂ;

Switching regulator with overload/short-circuited output protection



104 —NEGATIVE VOLTAGE REGULATOR

1Sohd Tantalum
Toim R {or exact
scale {actor

Basic regulator circuit

-[ —@—@ GND
- 50 k ~ 4.7 uF
o 7 R2
Vo: ——
24k 1 1000
1%
2 8
Vaias* 10V Al >
1

470 pf 22

3
2N3740 or
4 5 6 Equiv

OV,

1Sohd Tantalum

Separate bias supply operation

367



5k
% 10 JFt
1 2N2905
or Equiv
2 104 8
24% 3 7
1%
58 68
4.7 uf
l 0.2

@ GND

Vo‘-IOV

lo<?A

2N305% or
Equw

1Sold Tantalum

High current regulator

Vin

105—POSITIVE VOLTAGE REGULATOR

<-12V

A Dve 30V
‘.1. < LAl
14 b Y] oL o
""I ’ T I [
= w9
3177 O EQUIY Y :: 1 8
b)) ' ’
on - 41 ot
tauy ~
Ve O—4 :
mr%0sa : 05 f
on ETY
toury n <
)] 4
3 WA
€1 .5 -
= " = = =

10 amp regulator with foldback current limiting
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194001 00 EQutv?
48 - ’ Qv N

) ME !“‘E ol

NI088 08 £QUIV > S ,”" & 'Ne001 OR §0UIVE
aref v l
8, 7

2]

| , .

| mr90s 1 105

08 L0V

i :L 213
Vo 9 4 1[—“

Ly

Vb r Sloneds = = -
OR EQUIV® - -
1.0 amp regulator with protective diodes
v
Vv ]
2N2905
Y]
) 195 |iws- outeut
'\ - asv 0V
f YY"\
500 005 ¢
200 I |
[] 6, v
105 AAA —AAA—AAA—]
Y3 25k
19v won >
n :: 1N2890 190 ¢
[ |

m

“Saaty turen wound an gonnd type 4 083081 2 cone

6 amp variable output switching regulator
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109—5VOLTINTEGRATED VOLTAGE REGULATOR

INPUT ) 109 i OUTPUT
J_ _]_ (5 VOLTS)
~ 3 1.0uF

.22uF T
/7
Fixed 5 volt regulator
INPUT _ 109 2
22uF j; 3 R
OUTPUT

Current regulator (output current varies with value of resistor R)

370



INPUT _ 1 109 3 _ OUTPUT

22uF AT~ 2
300

1K

Regulator with adjustable output

10
5w MIE370 OR EQUIV

109

022uFir 13

5.0-volt, 3.0-ampere regulator (with plastic boost transistor)

371



MJE 1090 OR EQUIV

5.0 volt, 4.0-ampere transistor (with plastic Darlington boost transistor)

MJ2955 OR EQUIV
‘ov TN 50V
0 10A

10

W 10 uf

5.0-volt, 10-ampere regulator

372



10 Vimin)

2N6043
OR EQUIV

109

022 uf T .
= l )

5.0-volt, 10-ampere regulator (with short-circuit current limiting for safe-
area protection of pass transistors)

INPUT |(22uF
41T ey
1
109 [2 ] ouTPUT
3
6K
510
7 2
2N4343 )
8 7 0ea -
) RE A~ 10uf
4]
100pF 0K 7% \nazo
30K
77

High stability (0.01%) regulator
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'Vmo-—r

033 ,¢

||H

“Vin o‘—r—‘L‘Q/ -Vour
033 ,F

2N6124
I

Tracking voltage regulator

117—INTEGRATED ADJUSTABLE VOLTAGE REGULATOR

1 117 3

W L

Kl 2
@svoLts K 240

OR GREATERY)
g ~ 1uF
%/’.GK ]

1.2-25 volt adjustable output regulator
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1K
2
Precision current limiter
Vin . oz |8
-1pF 2 $ 1.2
$ 2 WATTS
LOAD

One amp current regulator

375



Vin

117

N

1.2K

20K

1.2-20 volt adjustable regulator with 4 mA minimum load current

INPUT
(7-35 VOLTS) 3 OUTPUT
_T_ "7 _L(s VOLTS)
T g 2 240 T\-M—F
7203 1K
LAAA—
TO TTL
2N2219

Five volt logic regulator with electronic shutdown
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INPUT

(35 VOLTS) 1 117 3 OUTPUT
T AuF 2 120
53K
7 LM113
680
—-10V
0 to 30 volt regulator
1 117 3 _ Vour
ViN
L, -
//ﬁl\ N4002
pd
—~ 25

=4 hhad

Slow turn on 15 volt regulator
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Vin 1

Adjustable reguiator with improved ripple suppression

ViN
(15 VOLTS)

iw

Highly stable 10 volt regulator

378

117 3 ~ Vour
N
2 240 S
2
AT~ uF
b,
Vout
10 VOLTS
117 3 ( )
2 2K
>
2 15K
\T\szgA

267



Vin 1 ‘ 117

2 240

™

12 volt battery charger

1 117 3 .
2 120
INPUT OUTPUT
480 S 480
2 120
o117 3

ACvoltage regulator

379



120—INTEGRATED NEGATIVE VOLTAGE REGULATOR
L

oy
;

2.2uF 1
INPUT T 3] 120 |2 OUTPUT
Fixed voltage regulator
* /7‘7
25uF A< $ 5K
E i
2.2uF A< TuF
z . i Z
)
INPUT 3] 0 |2 % | ouTPUT
1
| I

Variable output regulator
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2.2uF

\|
%
3

LOAD

R

Fﬂl
VA'A'

INPUT 3 120 2

OUTPUT CURRENT = 1mA +5.2v
R

Precision current source

123—5VOLT 3 AMP POSITIVE INTEGRATED REGULATOR

Vin 1 ( 2 Vour (5 VOLTS)

VuF A<

.-‘_)IJ_

Basic 3 amp regulator

381



INPUT o |2 ouTPUT

AYl

F 1uF

<

0-10 volt adjustable regulator

145—NEGATIVE THREE AMP INTEGRATED REGULATOR

+ +
= 22 4.7 uF
- uF |1 po

3 2
INPUT 145 OUTPUT

Fixed regulator

382



SV V., 25V

IUNREGULATED!
L4 -
M) @
Tav 1'
*Ctnen
Teep !
ot = argy M
O q: 1 **02m
640
S
-15vg
Vi § -85V \Q Vg ' -2V
-2V ECL termination regulator
Vour 14
na2e
v
>
+ %: b
4
(RN —
. -I= T - 10.F
Vi - Vour 23V
s 3
v, =)
I W0 v

High stability regulator

383



«INPUT O +5.0V
>
1wF 2 " + 4F
s$OLI0 < SOLI0
TANTALUM TANTALUM
b3
com
+ &1.F

SOLIO
TANTALUM

(e,
22.F |+

SOLt0
TANTALUM

- INUT O ~5.0v

Dual 3 amp trimmed supply

+ +
22:¢ 4.7.F
30L10 g
TANTALUM
3
NeyY ouTPUY

Variable output (- 5.0V to —15V)
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340— SERIES VOLTAGE REGULATOR

3

2.0w

!

LOAD

1
Vour

Vin * 28V ! 340 g
3
fous :
0.22.F gooes ‘
ot !
Current source
0.25 2N4398
16w

]

1Na19

Vin
= 19.5V 70 25V

o

380

Vour = 15V

SINGLE
POINT GNO

15V 5.0A regulator with short circuit current limit

O AT 5 AMP
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1

Vin ¢ 16V

0.22.F

o—e

10V regulator

1
Vin * 25V O—@r 9—O Vour
+
——m
0.22.F T 2.uF
o—e

Variable output regulator
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Vin * 20V O—r@~ U0 &——9—O Vour

1N4720
022F ——

22.¢ :,\ K 4120
Vi o 20V O -Vour
Tracking dual supply £5.0V - £18V
2N6107
Vour * 15V

Vin o TV O—¢ e 7 lour * 1.0 AMP
3
500
01uF

v22.F T

L0t |0

INPUT

2N4969

Electronic shutdown circuit

|———-—-———-<

]
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88¢

2N6107

1

30

b

-9—O Vour = 46V - 60V

L
?22&

Variable high voltage regulator with shortcircuit and overvoitage protection



342—INTEGRATED VOLTAGE REGULATOR

INPUT 1 2 _ OUTPUT

e
L | 7

Fixed output regulator

1 2
ViN® 20V 1342 O VoyT = 15V @250 mA
3
0.22.F 1N4D01 0iuf
GND GNO

2.%F : 1N4001 WwF
k) 2
=Viy = -20V 1320 | =VgyT = -15V @ 260 mA

+15V, 250 mA dual power supply
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o6€

INPUT 922 ( an |2 OUTPUT
+— v '
3
T 22F 1N4001 {i T~ 1eF
1N5364 s
/77
1N5359
24V

High output regulator



0070—PRECISION BCD BUFFERED VOLTAGE REFERENCE

+15¢
INPUT

1.,
J: ! 1 1

o070 |2 0070 |2 w70 |2,
100
I§ IS
100
AAA 'w
” 10v
OuTPUT
Statistical voltage standard
1N4004
>
‘& 47K 3
2 30K 1
W
+
AC - -+ l 1K
10uF A 1 0070 |2 s
NPUT T b3
3
WKL IR owF
3K |
>

AC voltmeter
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1468 —DUAL 15 VOLT TRACKING REGULATOR

47
a *vo
v d BTYY
35 21 .
T 10,6
INPUT () an "y
*—  e—0 —o——
f20V 1500 pf
10th
1468 0 Y YHI0
0v g2
- & O —o—{——
INPUT { ) 518 1500 pf
SENSE ) .
S
[X3L]] IR Yo
4/ g
-
LY

Basic 50-mA regulator

INPUT (¢} M12955
(¢20V 10 <30 V) Vg
® 15 vic
/-v‘: 10 uf
1
o) .
1500 pf
1468
CASE
b 1
8 1500 oF .
7 10 F
10 uf *[ -
v—=~& @ 15Vac
INPUT () 0330 Vo

20Vio-3v) N39S 20w

+1.5-ampere regulator
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1469—FIVE VOLT HIGH CURRENT REGULATOR

*Viny >80V 2N3055 0R EQUNV 5.0 A —em Vg *50Ve
A ) N}
! 10
Vinz | 3 L ! ‘m mA
*—4—o0 106 OR "o
Vin2 >95V ’ d . €ouIv s
@50mA+ig | 30k l 6 1469 A';"A ::
s .5_@
"_4— ’ | .
> - B
$ ~ ~
e 1: 2 1008 0.001 uf 100 uf
1 case o e L L |

5 volt 5-ampere regulator

R v q
o . 2N3055 OR €OV oy
. VWA-9—o
01 o 01 | vo
. T )
Vin2 3 ———= AN —AA
Com e nrson [ 9 w3
- f £0UIV OR EQUIV
o E 6 1489 3 O )
P__.@a_. H 00 _‘_~
—4 L=
6843 7 10 0R 0001 uf
< CASE
= =+ E'";E =

5-volt 5-ampere regulator
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ovo

2N4904 OR EQUIV
30A—s

*Vin

T s
FAs 10uF

PNP current boost connection

1723 —WIDE RANGE VOLTAGE REGULATOR

J\2N4918 or Equw fYYY\l:H
IN4OO1
anr7 or Equw
L & —— ==
LY (12)8 vo
Vin @ -O— —o0—9— N
+10V 6) 4 6010 10 +Hv
—_——
123 10(2)
1(3)
214) e ;1&.

i_sm ——-L

+5 V, 1-ampere switching regulator
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033

2N305%
" or Equiv
n (12) 8 610}

+20 v @—4
(an? 10(2)
-

143
1723 "

—Jh—
0.1 ufF 3 (6) 4 2 (4) 12k + Sense

|(5)3
}sm

vo

o

+15V, 1-ampere regulator with remote sense

Vinl vo
65V @ — W8
1 2N3085 033 |-sv
I 01.F or Equiv
Vin2 = a8
-0V
6 (10)
—_——
tn7 1062)
o
(61 4 na 13)
214)
53
9(13)

1000 oF

o

51k
(7)5_{

+5 V, 1-ampere high efficiency regulator
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nas 6110)
D V—
| In 07
21(4)
7
61 a z
100 oF 10 uF
(5)3
+ 9{13)
Veel + )
Vg :-15V
\ 7R 2N3055
or Equiv
Vin=-20V
—-15 V negative regulator
NI
Vin ot Equiv
+18 v O—¢ ‘mﬁr-om“l?v
(AT
-0 —4
100 6 (10)
121 8 102
1723
{6) &
15 3

‘{S (4]

+12V, 1-ampere regulator using PNP current boost
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4194 —DUAL TRACKING VOLTAGE REGULATOR

+Vg =15
0001.F — 9 - To Additionat Oy Amps
£ |
Vin' O— *Vin Ce vo* o—
4194 {Typically 180 741%)
- Vin o—
AL RS C- GND R

115K I

D Rg VO
|

Rg

0 001.F

—E‘hcff
I

= Rp k) =25Vour

- To Adaitional Op Amps
-Vg=15

Balanced output voltage — op amp application



86€

Vg = 12V
3 To Additional Comparators

0 oom-jf':
Vi — *Vin . Vo
a4 o {Typicaily 38 RM710s)
. Vin
Vin O Rs - GND Rg -vg| Rs
715K L —= To Additional Comparators
Ro HENY -Vs = 6V
G
<} RQ (k€)= 25 Vour =
0 .001.F Adjust RQ for -V » -6V (1552} then
Adjust P g tor ey » +12V (20K$2)

Unbalanced output voltage — comparator application



66¢€

288905 Rsc

- AA”
0.1.F
1
A al MN2297
vbﬂ = - ‘VO
o—4——A—4 Via® GND Ce  vo* D ey 1
47 o 60uF
4194 X
Vin o ) —y.- 5 - 'VO

LOAD REGULATION

?—mv I n S C- Ro Vo~ —
01.f I.;\A,\,_] SO.F T
Rp

w229 T IS
10mV @ 25A

RSC % Rg (K =25 Vo
2N49

High output current application



4195—FIXED 15 VOLT DUAL TRACKING REGULATOR

+18V 10 +30V

+15V at 100 mA
ViN Vo -
+L 10 uf
4195 -
-18V 10 -30V - 15Vt 100mA
O——-VIN GNO -VO—I—>
1 T o= 10,F
=  +I™

Balanced output (Vo = £15V)

+53V 10 +60V Vp ® +50V at 100 mA

*VIN +Vo —>-

+l

4195 BAL IIOpF

r—--vm GNO VD L -
>
>

AN

= R
Vo + 16V (1 +g3)
(Vo + 3V) < VIN < 6OV

Positive single supply (+15V < Vo < +50V)
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LoY

Rsc

2N43905
0.1.F 2N2297
VN a0 I l +VQ = +15V
WIN GND €+ +vg >
+ 1 60 uF
4195 -
-Vin 47 = -vg=-15V
-VIN c- -Vo

2N2297

[ L.
L

1uF

Rsc

High output current

LOAD REGULATION
10mV @ 2.5A



7905—NEGATIVEFIVEVOLT
SERIES VOLTAGE REGULATOR

' 2
+ INpUY T w8V
3 20 <L
.2F [ b < naoet
on
b3
com

| L,
22.F 1 B ‘L uT 4001

- INPUT

Dual trimmed supply

0.%F

|
|

Current source

402



Vour (4

+
1F 200 5
>
<
L. i L
—r—10F T &F
2N4093 < >
< >
1 < >
2 E Vour (=}
e Vour

High stability 1 amp regulator
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Vo=7V1030V<I(V)~2V)

o—?— 72309 \ g —O0
V) Vo
| I
3
—>$ 10k
0.2 “f_L
~
d 1k
& &

Highly stable adjustable-output voltage regulator




78L0O5—FIVEVOLT INTEGRATED VOLTAGE REGULATOR

INPUT 1 78L05 2 OUTPUT

33uF < .01uF

77

Fixed five volt output regulator

Vin
+20V 1| 78Los |2 _ Vour
- |
uF < 244 1uF
‘ A
-Vin
—10v
S 5K

22
s

Variable output regulator
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Part lll

CMOS Integrated Circuits

CMOS digital ICs are the well-known “4000” series of devices.
They contain more functions per chip than comparable TTL or LS
ICs. Most can be used with a power supply ranging from positive 3
to 15 volts. Their only major drawback is their susceptibility to
damage from static discharge.
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4001—CMOS QUAD NOR GATE

Voo

OR gate

RS latch

407



4011—CMOS QUAD NAND GATE

Voo
14
T— v
4011 OUTPUT
R
7
Basic NAND gate
Voo
14
Va OUTPUT
4011
1
7

Inverter

408



14
A—_w ) OUTPUT
4011 4011
B I
7
AND gate
1 Ya Va OUTPUT
— 4011 4011
Voo 7
14
2 Va
4011
OR gate

409



Voo

11— Va
4011 14
2— Va
4011 OUTPUT
3— v
4011
4—1

AND/OR gate

Va Voo
‘_E 4011
14
Va Ya
| 4011 4011 OUTPUT
Va
D)_I— 7

NOR gate

ml

410



33— -

Va | Va
4011 4011

Va
4011

Quad input

NAND gate

Va
4011

Ve
4011

Voo

Va
4011

Exclusive OR gate

OUTPUT

Va
4011

Va
4011 OQUTPUT

411



1 Ya
4011 Ve OUTPUT
2 4011
7
—1 Y%
D—-
Voo
g <
4011
Va
4011
7

Exclusive NOR gate

Voo
14

a 4 OUTPUT
4011

\|
)
5

Clock pulse generator

412



4012—CMOS DUAL FOUR INPUT NAND GATE

Vop
14
2
3 Y2
—4] 4012 !
INPUTS —
OUTPUTS
12
Y2
11
10 4012 13
9
— 7
ENABLES
Enable input

4017—CMOS DECADE COUNTER/DECODER

Voo
e

IL? = 0——-114‘ 4017 ——)12 1 Hz OUT

15837

1-Hz timebase
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Voo

o

14 10 Hz
60 Hz o——
N 4017 15 OuT
13
10-Hz timebase
1K

Kl B QF JE#S*E¥5QE#5QE¥SQ?$D
11 9 [ 5 11 10| 7 4 2 3
g 8 7 6 5 4 3 2 1 0

4017

14
CLOCK INPUT o—oJ_o—l

Random number generator

414

Ils Ils |13
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4023—CMOS TRIPLE THREE INPUT NAND GATE

Voo

W

Ll

- |
N]-‘

-
w

]

9-input NAND gate

14

7

13 6 OUTPUT
=1 4023

4023

OUTPUT
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‘4027 —CMOS DUAL J-KFLIP-FLOP

QF—= OUTPUT

-

l———»

® |~ |

16 1
0 J
5
K V2 4027
3
INPUT o———— CLOCK
4 7 8
r7
Divide-by-2 counter
Voo
16
L o 15 J
ol w4027 =14 K 24027
12 J 10 Q
CLOCK CLOCK
r7 13 3
INPUT o—

Divide-by-3 counter

416

OUTPUT



Ly

~

s
+_16_ 15 H—e ouTPUT
4
10 Y2 4027 V2 4027
J 9 7
LLE 12 8
CLOCK CLOCK
13 3
/77
INPUT o

Divide-by-4 counter



12187

Voo Voo
12 7
55 16 8 16 1
s ourpur
4| 4027 7 ve 4027 7 v2 4027
7 ol 10 ols 2
[ h] —
J -1 512 1] Sl 5
CLOCK CLOCK CcLOCK
3 13 3
S INPUT

Divide-by-5 counter



184

4028

12! 13( 10
S o O
C B8 A

ADDRESS INPUTS

1-of-8 decoder

H
o
N
T
o
=
o
w
@
()
=}
—
o
o
m
£
=
>
o
o
m
o
(=}
o
m
)




4046—CMOS PHASE LOCK LOOP INTEGRATED CIRCUIT

+9

[ .001uF
|
I\
16 6 7
50()}(%~—i 4046 -4—-0
8 5 11
100K
AYAVAY;

Tunable oscillator

4049—CMOS HEX INVERTING BUFFER

Bounceless switch
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Voo n
1 " os
V2 | V2 24K Y2
U 404 5 S 404! P 3I‘049 2 e)
8
100K

05 T

Triangle wave source

4051—CMOS ANALOG MULTIPLEXER

Voo
A 11 16 ’
ADDRESS 10 4051 6
INPUTS 8
c 9

VEE

DATA
IN

1-0f-8 multipiexer
421



DATA

OUT  Vee
Voo
.
3 7
1 16
A |
8 o 4051 6
8
C 9
4 2 5 112 15] 14} 13
77
7 6 5 4 3 2 1 0
DATAINPUTS
1-0f-8 demultiptexer
4066—CMOS QUAD BILATERAL SWITCH
Voo
l14
DATA 4 2
INPUTS — 8 4066 3 DpATA
— B outPuTS
7 [0
/—r 12] 6] 5] 13
—0 CONTROL

Data bus control
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Voo

4 2
DATA 5 3
INPUTS 4066 _ DATA
1 9 OUTPUT

6| 5| 13

5

DATA SELECT

Data selector

4070—CMOS QUAD EXCLUSIVE OR GATE

Voo

Ya 4070 OuUTPUT

CONTROL r77

Controlled inverter
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Voo

14
A L 3
Vs 4070 OUTPUT
2
B
7
77

1-bit comparator

424



Part IV

T

TTL/LS Integrated Circuits

TTL/LS digital [Cs are the “7000" series of ICs. They are the most
commonly used logic circuits and require a five volt power source.
The LS designation stands for low power Schottky, which uses
approximately 80% less power than a standard TTL chip.
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7400—TTL QUAD NAND GATE

Vce
14
A S 3
5 Va 7400 OUTPUT
l 7

B
(CONTROL) 777

Control gate
Vce
14
1
INPUT ——4 o| %7400 Pp3 OUTPUT
7

Inverter

426



1

INPUTS 2
T
AND gate
1
2
INPUTS
4
5
OR gate

Vce

14

Ya 7400

Ya 7400

Ya 7400

6

(o

10

Ya 7400

Vee

Ya 7400

OUTPUT

OUTPUT

427



__J' Vce
2

Ya 7400

INPUTS 10| Ye 7400 OUTPUT

— 4]

5| Ya 7400

AND-OR gate

-

ouTPUT
INPUTS @’W‘
4
L
NOR gate

428



INPUTS

12
‘ Va 7400 i

13!

4-input NAND gate

INPUTS 2] Y 7400

Exclusive-OR gate

Va 7400

Ya 7400

Veeo

Ya 7400

3

OUTPUT

429



—_ - 1"
INPUTS —T 13| W74 iy

14
'
5 Voo 3
. e Y% 7400 OUTPUT
2| %7400 4
9 7

Y 7400

Exclusive-NOR gate

Vce
14
R ! 3
> Va 7400 — Q
4
6 —
S
7
/77
RS latch

430



] V47400 6 r———e Q
ENABLE
: 2
1
10 Va 7400 8 " -
R 13 Ya 7400 ——» Q
Gated RS latch
Veo
14
e L 3 5 Ve 7400 6 Q
va 7400
ENABLE S L/
910 7
va 7400 | — tvue
AL 12 r 14 I
1" !
va 7400 i
8 13 i 2 Ve 7400 3 =
7
r+
D flip-fiop

431



7402—TTL QUAD NOR GATE

—

INPUTS

AND gate

INPUTS

OR gate

432




*>Q

Va 7402 -+ Q

RS latch

OuTPUT

4-input NOR gate
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——
OUTPUT

One-shot

INPUTS _ 0 ) v 7402 v.

\_L\—‘I'i .

3 | ve 7402 :
—— OuUTPUT

17

-

Exclusive-OR gate

434



7408—TTL QUAD AND GATE

Vce
14
1
INPUT — 2 Va 7408 = OUTPUT
7
—~+
AND gate buffer
Vce
14
1] 3 Voe
2 Ya 7408
‘ 14
L1
INPUTS o| w7408 p2—s ouTPUT
n 7
6
g| 17408

4-input NAND gate
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Vee t 14

2| Va7408

9
INPUTS o w7408 }2 ouTPUT
o ]

Va 7408

[¢,]

4-input AND gate

7474—TTLDUALDFLIP FLOP

Vce
T
3 5
ébo—— ¢ Q—» ¢/2
Yo 7474
P D a 6
7
77

Divide-by-two counter
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0—2 D Q 5—-.
INPUT V2 7474 OUTPUT
$o—21o ol
7
r77
Wave shaper
Vee

DATA OUTPUT
14
7
al® a2

,_J._, Y2 7474 Ve 7474

2 -
QLG— 12 E_e_
af 3| 1 13[ 1] 10
D~—DATAINPUT— | s L4

D CLR ¢ PRESET

2-bit storage register
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Vce Vce
lu
e
—3s alt—
7
r77

Phase detector

438



6y

7476—TTL DUAL J-KFLIP FLOP

Y27476

ol

15

PARALLEL OUTPUT (ABCD)

Vce

14

DATA o allf
Vce
1/6 7404
7 14
2 16 K
1
¢ o

27476

q

B

Vce
)

o o 4

10

16

27476

Q

-

il

Vce D
7 8
15 4 9 J 1
24 SERIAL
V2 7476 OUTPUT
14 12 K 10
[
6

4-bit serial shift register



7490—TTLBCD DECADE COUNTER

Vee
ST
INPUT 0—4 7490 AL 'S_N
2L 3] ﬂ’ 7 10[
7
Divide-by-5 counter
Vce
2 1| 12 sI
3
INPUT o_i 7490 8 [ SE'Y le—N-
6 7 1o|

Divide-by-6 counter

440



INPUT 0—12 7490 .
1| 12] 2] 3] 10]
7
Divide-by-7 counter
Vee
T
INPUT o——4 7490 ‘B—ogﬁ
1| 121 GL 7 1o|
s

Divide-by-8 counter



3
14
INPUT 0——— 7490 "
6 7 10
rrz
Divide-by-9 counter
Vce
11] 14| ST
12

INPUT 0—H 7490

2L3 6 71 10

Divide-by-10 counter

442
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7492—TTLDIVIDE BY 12 BINARY COUNTER

60 Hz 1
INPUT ©

10-Hz puise source

1
INPUT o———

7492 8 10 Hz
OuTPUT
6 7 10
r7
Vee
s
[ sl
6
7492 ] INPUT
12 7
10

8| 14

Divide-by-7 counter
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Vce

6
INPUT 0——H 7492 L INPUT
12 9
7 8 14 10
Divide-by-9 counter
Vee
1 | 12| sT
INPUT 0_14 7492 8_. %

Divide-by-12 counter
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]

INPUT 0———

Vce

Divide-by-120 counter

INPUT
——» 120

11| 14 -
INPUT
7490 10 7492
12 14
2 6 7 10 7 10
r 77



g 74154 —TTLFOUR TO SIXTEEN LINE DECODER

DATAOUT
Vce
1I 2I 3T J ST BT 7{ BT 9{10111[13114]15116117] ’
24 .
1-to0-16 demultiplexer
DATA ., 8] 74154 12
INPUT 19
D C B A
20 21 22| 23
r7z

ADDRESS INPUT



74192—TTLBCD UP/DOWN COUNTER

VA44

Vee Vee
4 [
7T sT 2T 3T 71 GT ZT 3T
4 5
74192 74192
16 5 16 4
w— -
9|10| 1| 15| 9| 1o| 1| 15|
7T sI zT 3T 7T GT ZI 3T
4 12 5 13
6 74192 8.14 16 74192 8.14
9{10[ 1]15 5[ a]10] 1]15
e T -
o—
UP (0-99) DOWN (99-0)

~

Cascaded counters



74193—TTLFOUR BIT UP/DOWN COUNTER

Vee
s
5| 16 7[ J 2{ al
D C B A 14
CLOCK o——2| DOWN 74193/74L5193

Count down from N and recycle

74LS13—LS DUAL NAND SCHMITT TRIGGER

CONTROL

Gated threshold detector
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A1
1K l
Vee
14
1
CONTROL 2
INPUT 4| w74LS13 & 4 eouTPUT
5
(03] 1 7
O1uF T
e
Gated oscillator
74LS30—LS EIGHT INPUT NAND GATE
] Vcec
2 i 14
3
4 8
5| 74L.S30 OUTPUT
INPUTS 6l
11
— ]
5-input NAND
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Vcc

1
2 14
3 ‘
ad 8
6
11
%
6-input NAND
1 Vcce
2
3
4 1
INPUTS 5| 74LS30 OUTPUT
6 }
11
12 |
7-input NAND
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74L585—LS FOUR BIT MAGNITUDE COMPARATOR

HIGH EQUAL LOW

SEVE
7 \@ \C%\ ot
16 5 6 7

AAAY ]
270 ‘

2
741985 3
4
D C B A D C B A
151 131 12| 10 14| 11 9

EL 1

.

BIN

LSy

8-bit comparator

.

B'IN

O
O
os]
b
O
O
os]
>

12| 10

15‘ 13 /tj7 1
.,

AIN A’'IN




74LS132—LS QUAD NAND SCHMITT TRIGGER

Vce

INPUT ——9,

Va

7415132 OUTPUT

Wave shaper

Vce

INPUT—— ,

Va

7418132 OUTPUT

Puise restorer
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Vcec

s

14
1
INPUT ——4 % &
ut 2 | 7aLs132 OUTPUT

7

Noise eliminator
Vce

Va

7415132 OUTPUT

INPUT———45

Threshold detector
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1£°14

74LS151—LS ONE OF EIGHT DATA SELECTOR

H

]
1.

1 15

74LS151

11

B A

1]

OUTPUT OUTPUT

Programmable gate



74LS161—LS FOUR BIT UP COUNTER

o—‘
CLOCK
Vee
N 2
16 M—.A
74LS161 13
10 ——— B
12
9 — —»C
7 ‘”—’D
8

RUN 1 15
CLEAR [
i 1| e

14

16 | 7418161 o=
13
10 I
9 —12—o G
7 1 H
877
TO ADDITIONAL

COUNTER (S)

8-bit counter
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9SGy

74LS175—LS QUAD DFLIP-FLOP

Vce
DATA BUS o CLEAR(CLR)
A S B 16 1
115
13 = ob1e—»
12 . CL_.
5 74LS175 o gﬁ?:m
B BF——*
4 2
A Al——»
vy v v v 8
D C B A 77 o LOAD

4-bit data register



Sy

~

f
16 1
o—9 ¢ Q
INPUT Va
74LS175
4
D

D

Va
74LS175

Q

12

o,

D Q
Va
7418175

10

13

D

Q 1

Y
74LS175
Q

14

Modulo-8 counter




8sv

SERIAL
DATA O—

INPUT

CLOCK 9

Va
7415175

]

D Q
Va
7418175

12

Serial in/out, parallel out shift register

i

D Q
Va
7418175

10

13

D Q
Va
7418175

15

SERIAL
DATA
OUTPUT



74LS196—LS BCD DECADE COUNTER

Vce

uf

6
INPUT O—

Divide-by-5 counter

INPUT o

7405196 b2, 'SNPUT
lL
Vce
8 12 14I
D
5
7415196 A—> ':‘éPUT

Divide-by 10 counter

;L
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Vce

_ ol oz,
BCD ——3‘C c 2, BCD
DATA 10 9 COUNT
NPT (B B> INPUT
4 A A 3 »
8 6
COUNTINPUT o——
74LS196
S1 S2
S 13—
— 6  o— o o
7
7
Decade counter
Vce
Im
11 0 D 12
3 2
DATA ¢ c * | pata
INPUT 0/g gl [ OuTPUT
A1 AP—»
LT 1| 74LS373
/-J:
4-bit latch
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74LS373—LS OCTALDTYPE LATCH

Vce H G F E 0] Cc 8 A

ﬁ 1sT 1ST 15‘ 12] 9T ST ST zT OUTPUT

o[8a 70 6a sa 4 3Q 2Q 1Q |CONTROL
p————-0
7418373
10 "
8D 70 6D SD 4D 3D 20 1D | ENABLE
i 18 17| 14| 13| el 7| 4| al

H G F E o Cc B A

Three state eight bit storage register

74LS374—LS OCTAL D EDGE-TRIGGERED FLIP-FLOP

H G F E D

Jddd J 4]

20 8@ 7 60 50 4Q 20 18]y outPUT
7405374 CONTROL
L "o cLock
8D 7D 6D 5D 4D 3D 2D 1D

18| *7| 14| 13r el 7| 4| sl

H G F E D Cc B A

Clocked 3-state register
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Part V

Radio And
Television Integrated Circuits

Not all chips wind up in audio amplifiers or logic circuits. Numer-
ous ICs have been developed for use in radio and television applica-
tions. Many of these are unknown to the casual electronics experi-
menter. However, they are now becoming available on the surplus
electronics market. This section will look at how some of these ICs
can be used.
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£9v

172—INTEGRATED AM IF STRIP

/ﬁiass pF

FERRITE
LOOPSTICK

T.R.F. broadcast receiver

+9V BATTERY

172




175—MONOLITHIC DIFFERENTIAL PAIR OSCILLATOR

9 +Vee
L 01WF
‘L BYPASS
OSCILLATOR
‘ 'QUTPUT
510 1 14
13
1#-H§ qﬁzwsool-_ 12
of,YF n
4 175 1
' E—375F —
5pF ? 5 10
6 9
Oluf —
BYPASS T 7 8
] .01 uF

| I éYPASS

10 MHz L-C sine wave oscillator

+Vee
Q
1 .01 uF
T BYPASS
75 pF
ﬁllﬁ
30! 1 s
2| 13
Spf 4 12
[V 9 0
550 uH ; 7,§:..‘|‘ it ) 175 N OSCILLATOR
Qo=
3 OUTPUT
10 pF’_’p 5 10
L1 MHz —
T CRYSTAL 6| 9
.01 u.F¢

7 8
I ‘ ;_L .01 uF
T BYPASS

1 MHz crystal oscillator with TTL output
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+Vee
[+

T BYPASS
OSCILLATOR

330| OUTPUT

j_ 2 13

1.53.0;;,1-1] sopF LT 2

VCONTROL »i—K——— 175 +—

t 5pF 4 ] 1

— —

O1eFT  2i30k|  150pF T 0
8

2 01wF

T BYPASS

10.7 MHz voltage-controlled crystal oscillator parallel tuning

+Vee
o
01 uF
7T BYPASS
i OSCILLATOR
330| 1 OUTPUT
2 13
. _}¢200-300 I_—J ACH
13 1 PP, ~ 3 12
LAY —
VCONTROL 107MHz 175 o
‘Hm*w—_t——- —
01 pF e 0 PFT s
BYPass T L
i b ! 2
;150 pF 5 8

l_' — _1..01uF
T Bypass

10.7 MHz voltage controlied crystal oscillator series tuning
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'
1.53.0uH |

+Vee

4 .01 uF
7T BYPASS
OSCILLATOR
OUTPUT
330 1 14
1 c
5pF = 3 12
t— 175 —
12 pF 4 1
T 1
-
L.10.7 MHz
CRYSTAL 9
T 10pF 8
) 1 01uF

—

10.7 MHz parallel resonant crystal oscillator

T BYPASS

703—LOW POWER DRAIN RF/IF AMPLIFIER

9—35pF 3

2—8 pF
SOOINi

+12V

1000pF

1000pF

2—-8 pF
500 0UT

9—35pF

100 MHz narrow band amplifier
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RC coupled video amplifier
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720—AM RADIO SYSTEM INTEGRATED CIRCUIT

o Veec =12V
!
Tzzok
1FT2 FDIN
T ol
——0

Capacitor tuned AM radio
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732—FM STEREO MULTIPLEX DECODER

RIGHT LEFT

OuTPUT ouTPUT Ve
? ? Q
>
0022 3.9K I o I_ [ %0
22
| } |
22K 3 20 47 _ moea9:  Fm stereo multiplex decoder circuit
I 14 3 12 H 10 9 8 LAMP
B =< V'
' 732 <9
7.0 mH T =
1 2 k] 4 S [ ] ?
19Kz ¥ 05 T 50 "L
FLTER

7.0 mH éT Ee
= o0 ¢ ‘L

INPUT  STEREOQ AUDIO
MONAURAL MUTE
OC CONTROL DC CONTROL




0724

1307 —INTEGRATED STEREO MULTIPLEX DEMODULATOR

].. s F
| -

| }E‘u uf
—O LEFT ouTRuT

[T

==0 RIGNT CHANNEL CUTPUT

o— " 1307 ':

O LEFT BUFFERED OUTPYT

<O MONT SUFFERED OUTPUT

L.
&P
4

Stereo multiplex demodulator with beacon lamp

0 +uv
& STERED MIDICATOR LAWP

LY, L2: 333 twrms, Oy, = 66 8.0 mN nominel Milter No. 1381 or squivalent.

L3: 420 wurns No. 38 AWG, top ot 42 turng, Oy, = 55 8.0 mN nominal
Witter No. 1252 or squivalont.



1310—PHASE LOCKED LOOP FM STEREO DEMODULATOR

i Qagyf

18 WHz

OSCILLATOR (2] L MOMITOR
AOJuST ¢ BT
T]' 018
0

T et 1310

!
]

STEREQ
INDICATOR

Veo

Fm stereo demodulator with indicating lamp
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ﬁ 1349—INTEGRATED IF AMPLIFIER WITH AGC

204F 180 120 -18 Vi

(—-o—avvv—l—o—'w»

—e
0002 uf 1“; AUXILIARY VIODED
s

= 0002 4f] OOOZ_FI
1P
9002 uF — = 0002 uF o .

—\{(—] ‘T o {E—l r_ PRILIARY Vi
: . : "DEO
4 3 2 [‘ l g G i AAD SOUKD OUTPUT

45 MM, é
inpLT 930 1349 ,%/ 1330 339
7 56 pF
5 6 7 8 56 pf el 3] a3, |2 1
'0 002 | 0002 L —® AFT OUTPUT
-
‘F «F 3gn
514 T
1

Video IF amplifier



1350—INTEGRATED IF AMPLIFIER

45 MH2
INPUT

1A 4

0002uF 470 220 +18 Vde
— 0002 uF 0.1 uF a3 ig AUXILIARY
T T ' o
0.001 uF - = 68 pF .
I 4 3 2 1 22 1 | ] 5
1350 1330 :: 39k
20 pF L!Z 13
5 ’ 6 7 8 == 8] 3] a3pF |2 1
0.002 {0.002 L—{ e_o »
5k T F T uF i:.su

Video IF amplifier

—@ AFT OUTPUT



14

oS 1351 —INTEGRATED TV SOUND CIRCUIT
50 pH vee 140 vee
V{}_'TF ?
wmE v (j
e =
el I ]- 10:1

—P——e 20V

184004 or Equiv

5 MJE340 or Equiv 4.5 MHz typical application

$0oF 7

vy

s

VOLUME
CONTROL



Siv

1352—TV VIDEO AMPLIFIER WITH AGC

—® V(¢
12 Vde
REAGE o o ) vee
w TUNER ] 18 Ve
3 01 .F
RF AGC I
OELAV =
10k 20
= 2k r—w» T
AGC INPYT 01 .F 333, §39u AUXILIARY
T T p
s 68k - = @ VIOEQ
] = =l OuTPUT
) 10 13 . 2 n 7 6 5 | PRIMARY VIOED
. 2 —® AND
e n—— ool |sounoouteur
1352 LG 13304 té
<
I T ;:E 12 oF
1 1) 2 | 3 3| 3306 ;2 \
- o _I_ 2008 i € AFT
0001 01,F 2 n2s) Ao o ouTPyl
o T i "‘TT f
mau:x WINOING  -80V PULSE

Typical video IF amplifier application



Il 1355—BALANCED FOUR
STAGE HIGH GAIN FM/IF AMPLIFIER

“SVo
3
o.ns% 340
100 . n ) 33 = 3 MPS657 1 NON-DE-EMPHASIS
oUTPUT
:-lc-oos 820 %ons %oos —°
= [ v = = 2824
642 143 I”‘ iEwo S
= . L DE-EMPHASIS
AR\ Joor} C oureuy
1F MPS-HD4 N N 2 ;:1w
(L1124 a0 0.01 p - , 3680 L}
A s TS 1 138l —w -
fs- 10.7 MMz 2 7 om 10.7 MKz =50 |20 | 310
»” Feher 1 /\ 10 Fihtor { = |$
$ = | uf -‘t

s |18V 210
BPES 00| 001 001 001] oF 3t

182 g ‘[ T T 7F 134

—d T

Dual 1355 FM IF application



1357 —INTEGRATEDIF :
AMPLIFIER AND QUADRATURE DETECTOR

220 22V
AAA- 1 l
120 pF 3
I < "1
50 uF 14uH 2 4 —
0.1 uF ——=- 30pF
- v 1€ " 150 uF
_I_ A \ ST 4
— ., 1316 5*;1\_
0.14F 13] 2 2] ¢ fs ] ]'59
. 1
118 |3 [6 {1
. 1357 3 ). ANA-
= 2.0uF 100k
6 I e
‘P
.L 8d 75 ;4003 O-JluF > 20k = ﬁ:o.m
T 0.0 uF 0.1 4F 3 W 5k 000
T T T VOLUME
=L =

TV typical application circuit




8.y

+12v e

1~ 001 .F

0.1 uF

[

—

Fm radio typical application circuit
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1358 —INTEGRATED TELEVISION SOUND IF AMPLIFIER

thc-uv
o

I I.,som
005.F oc v-n
ne VOLUME g e )
s I CONTAOL ST

5 jm = =

$3%
mw

0.054F

-

N

TRANSFORMER 2 s l
45 MM, < |
M S 3 I . 1359

[

TOmE
1.3*F contaar

""I

i}
ol
t

TV application circuit



o8ty

10k

AUTOMATIC FREQUENCY CONTROL
| i o +140V

l ]
1 :gT_T ss»f_r’—TW oo -

0001 uf 7]
AFC

S S |
FC
| % EAF A7 OUTPUT

1364—INTEGRATED TV

ris

FROM 3rd VIOEO tF
AMPLIFIER
4575MHe 1L R - -
INPUT N 0.001 uF
0003 uF 1364 8 m
9 — AAA~ ! —

0001 uF A |“[

Typical AFC application



1391 —INTEGRATED PHASE LOCK LOOP

Vee
uv Y
‘b
S
) L
AA i
>
= AAA "
wngENV ;. iz.n
eru - L
= . <
Py VAA | :’ 15
1l =& 1 ‘
0.005.F 5 [} 7 [
T
4 3 2 1
= T L I
T ‘“'4 :A ouTPuT
I VWA O puLse
_L (21
T 1
= IVep INPUT
SYNCHRONIZING SIGNAL
General purpose phase-lock iloop
vee
4vTYP
FREQ ADJ
5k 25k LIk 1k
ouTY
CYCLE
ADJ 1% L
r] (16%-90%) 2
l = 0 = ™
= 191
[ 3 2 1
-4 -I- _L L L e—O YT
= = = PULSE
PULSE-WIDTH
MODULATION

Variable duty cycle oscillator
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1496 —BALANCED MODULATOR/DEMODULATOR

vee
1k 820 13k 9 +Vdc
‘rMo—i = 2 e AN/
LAY
A ‘ZLCO‘#F 2K |, 3k£ 3k
,‘S‘VF T 10k|7 , 01uF | DsB
omennelt " || T T o
b 1] 1408
MODULATING ~ 4 9
o—3-—
SIGNALINPUT 104F 25,F]10 |3
300mV(rms) 15V 15V o
10k { e o
CARRIER v $ 31005 100 +
NULL 50k g 10k % $ 3
Balanced modulator (+12 Vdc single supply)
1k 1k Vee

l WA o ? +12vdc

01wF o 1k [3 % }5.9k

.|HH

= 51 7 3.9k >
ve 0. 1,u=| -
CARRIER®—)}— = 6
INPUT o= : 1 1496
Vs 4 9 -
MODULATING [
SIGNAL 10k3 10k3 251351 49 5
INPUT 50K '
R1 | = VEE ta $ 88K
CARRIER NULL ®-8Vdec =

Balanced modulator-demodulator
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vee

1k 1k
l o ? +12vdc
l CluF |
1 51 I . 2! 'k 1339k 33.9k
T VcO.auF - 8 6 ® Vo
CARRIER o} 3
INPUT  o— L OB
Vs 4 e Vo
MODULATING
SIGNAL 750 5
INPUT
15 < 6.8k
! = VEE
CARRIERADJUST ®_gvdc =
AM modulator circuit
vce
1k 1k +8Vvdc
0.01 uF
= _L RFC
0.001uF = 2 31 = 100 uH
LOCAL ( oor 357 7
OSCILLATOR 901 ¢ 8 6 l
INPUT *100 mV (rms) 1 1496 0.001 uF
3 9 9.5 uH* 90MHz
RF INPUT , OUTPUT
51 10 5580 oF RL=500
VEE Sggk L | 90-480pF
= -8 Vdc - -
NULL ADJUST Lo =

*44 TURNS AWG NO. 28 ENAMELLED WIRE, WOUND
ON MICROMETALS TYPE 44.6 TOROID CORE

Doubly balanced mixer (broadband inputs, 9.0 MHz tuned output)
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vee

l'lZVo(

; DAY
1 g
S ;E 26 vac v
2 3
o ! 19 gl
¢ i L 8 W —e
€ VWA €
160 I QuUTFUT
INPUT =15 vdc 1496
15 mviims) MAX < - W0F 9
T 19 Vec § N
4
o 10 H
00 20 2100 100
50
bSen
t 1 .,
Vi
BALANCE [ .3(5« =
Low-frequency doubler
vee
LY 14 [0 , *8 Vot
r AAN VWA l_ _l_
J_ 0001 -rI Ill of
= - 18 nH*
w0e e = . 068.n
X
o 6 300 Mwy
| L] N @ OUTPUT
RA S R, ~ S0
0001 .F L 8 1-10pF 'L .
150 ¥,
o \ 149 1-10 pF
]
9 -
100 Y
JE 6814 * 11URN AWG

BALANCE

150 to 300 MHz doubler
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-8vdc”

NO 18WIRE 732 1D



121214

CARRIER INPUT

300 mVrms

|uF

$58 SIGNAL
INPUT

SSB product detector

+8 Vde

1 uf

OEMODULATED
AN I AF DUTPUT
0.005 0.00§
gl N



98y

+12 Vdc
1K
A AA
1K VVYv
1K
51 2 3
7
51
8 1496 L
Broadband frequency doubler
9
10 5

6.8K

Vv

-8 Vdc



1590— WIDEBAND INTEGRATED AMPLIFIER WITH A.G.C.

]
36 pf
g b 1t osc g
\ Losd
5614 2 .
YR'AGC, O——AAA- 1580 > i2
10 7 Mz 1 . k
(50 .. Sowice) 8 L' J
W] +12 Vec

0
~ $0 150 pF IOOO? IOWI

L1 - 28 Turns No 22 AWG Wee
on s V1244 Wit Wetat

ok Y|

Torowo Core t-124 pF)

L2 - 20 Tuim Ao 22 AWG Wre
ona V1244 Micio Merat
T040:0 Cove 1+ 100 pF)

10.7-MHz amplifier gain =~ 55 dB, BW = 100 kHz

ve
.,
JEL ; I
i
A 102
)
L1 1 10t P
1nput 18.¢ \L - W .F
- e > 1=
f .
E1 !
MPS6514

Speech compressor
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88t

VRIAGD) 10 &
o AN
1k =
24 pf g 4 /Sh-eld (110) pf

input ¢
(50.0 ? |\

200 4H

1110) pF

0062 uf

0 002 uF

ol
|

+12 Vilc @—

T1 Pramary Winding * 15 Turns #22 AWG Wire, 1747 1D Aw Core
Secondary Winding = & Turns, #22 AWG Wire,
Coetticrens ot Couphing < 10

T2 Primary Winding = 10 Turns, #22 AWG Wire, 1/4” 10 Aw Core
Secondary Winding = 2 Turns, #22 AWG Wire,
Coethicient of Coupling = 10

Two stage 60 MHz IF amplifier (Power gain ~ 80 dB, BW ~ 1.5 MHz)

1

10 uH

Dutput

L (5002)



vagc~ 60V

Input from
Local Oscalator 7& (110) pF
(T0MH2) 100 2 11-30) pF
IF Qutput
0-10) pf 30 MHz)
Y 3
Swgnat Input —H . 4
{100 MKz} 1
[§]
(1 30) pF ST
0002 4F b AAA®
I = 104K
T

LY =S Turns, 16 AWG Wire, 1/47 10,
5/8" Long

L2 = 16 Tuens, #20 AWG Wire on s Torod
Core. (T44-6 Micro Matal or Equiv)

100 MHz mixer

1.0uF

VRAGC)
VR(AGC)

Video amplifier
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(130) oF a

n

!C? Ry =504

Input L
(5042) |\
38 of

VRIAGC) = *12 vdc

LY =12 Tures #22 AWG Wire on » Torod Core,

(137 6 Micro Metal or Equiv)

TV Primary = 17 Tutns #20 AWG Wire on a Torowd Core,

{T44 6 Micro Meral or Equiv)
Secondary = 2 Turns #20 AWG Wire

30-MHz amplifier (Power Gain = 50 dB, BW = 1.0 Mhz)

~
o
~

o«

V2aGC)

2 /

Input o i 1 6

o) -~ T 1 !
c1

ce
'g Output
(50 $2)

L2

—e *12 Vdc

e
0001 uF
VR(AGC)
L1« 7 Turns #20 AWG Wire. 57167 Dia ,
5/8" Long
L2 =6 Tures, #14 AWG Wrre. 9/16” Ows .
3/4 Long

60 Mhz power gain test circuit

490
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1733 —DIFFERENTIAL VIDEO WIDEBAND AMPLIFIER

Vee
) 1k

620 % b——0 Output

2N4360

Control
Volitage

Ve
& VEE

Voltage controlled oscillator
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(4514

V= 2v

|

1800—PHASE LOCKED LOOP FM STEREO DEMODULATOR

l'HF—L
T

100 mA
STERED
LAMP c)

/ |o.0025
~ COMPOSITE : ! U/ 16 s
INPUT —
2 15 2K
3.9K uf
3.3K
3 14
0.02 o o
02 N220 veo
LEFT g 2 1800 tE ADJUST
out
RIGHT & 12 0.47,F =
3.9K out
5 1
0,022 (1 ;?Nnm MONITOR
U Lo
_L_‘ EN 5
TOP VIEW

Fm stereo demodulator with beacon



1808 —MONOLITHIC TELEVISION SOUND SYSTEM

—0O N
»net
-[——ﬂi'\—_i' ny
= [y b H h
[T >
¢ ] =

0¥

i 8 F
=  OETECTOM
ouTRyr
P17 |T
= "1
3

||'—_n

:ﬁllu

L}
L = 7- 14uHy @u weuy

Television sound system

493



. 1889—INTEGRATED VIDEO MODULATOR

e

ae Jamssun 0 ol

T4
[AY

190w,

O oulﬂu'

e
.
40 { et

. 9 —O auoi0

e

LT T
.w'.j__\ n:iw
LT

2o }‘—0 ocacs

<O LUMA - SYNC

VWA 4 VA
Tusw
209 ) " " L)
AA ~ AAA
VWA VWA
oL
rARAS "t
L 00 | . 10 n
'A'A' ""‘v
T
- "y
tn e L0 " voc
~
vse -
50 ten
Rf QuTeyT

AC test circuit
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2111—INTEGRATED FM DETECTOR AND LIMITER

120pF

AUDI0 OUTPUT

FM IF amplifier

495



=] 3310— WIDE BAND AMPLIFIER

?Vcc = 12 Vdc

Input 20 pF
10.7 MHz O oL
%0 Ohms
Output
20 pF 5 FM 10.7 MMz
Filter
330
0.01 uF 5

FM/IF amplifier



L6

10 x 0-005 uF

Vee = oV Record
AA—]— o
Play
—AN— e AAA——d
560 k N S 5.6 k
1.0k R
Input O——aAA———{( 3310 )———O Output
25 uf 2 6

1.0k

7

I
B v

Record/Play preamplifier for cassette and portable tape recorders.



7511—VIDEO OPERATIONAL AMPLIFIER

AL
™
500 I
ouTPUT
50
OSCILLATOR
CONTROL = =
VOLTAGE
Basic transformer-feedback oscillator
15k
;"'Aﬁ Vo
7511
330
220 pF ﬂ\

Variable-phase-shift circuit
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Part VI

I

Special Purpose Devices

Sometimes vou can't help but wonder if some circuits aren’t de-
signed more to amuse the design engineers than for a serious
purpose! Whatever the reason, several interesting and novel ICs
are now available. They can be used to produce many interesting
and unusual projects.
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567 —TONE DECODER

3
I 2 8 5
?OﬁK 1000 Q2

10 pfj

Oscillator with quadrature output

e

1.0 m;; T 10 pt

Oscillator with double frequency output
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;
@
—vvWw—o +

vCo |
TERMINAL O———¢ 1

(£6%) ?

~ . 10ut

Precision oscillator drive 100 mA loads

1913—TEMPERATURE TO FREQUENCY CONVERTER

- - 3(% VsV
TEMP SENSE OUT 1 4 S |
™) 3
\ 12 i
Four 1913 R0 uF 68K
L 5 10
1% L 8
27K 2 12.2K 7 1
—] 0.01 uF
e 1 uF ,I
Viome sK
47
5.5

Fahrenheit scale temperature to frequency converter

501



2688 —RANDOM NOISE GENERATOR

'

-V -2y

VoD |
1

[
2

2688

Vss le

Pink noise generator

2907 —FREQUENCY TO VOLTAGE CONVERTER

-fr—.. 7 8

Zener regulated frequency to voltage converter

502

2907

2

T T

o«

[

+ Vour

II'—‘V



1 1 10 }; s

Frequency to voltage converter with 2 pole Butterworth filter to reduce
ripple

3340—ELECTRONICATTENUATOR

DC "‘remote’” volume control

503



3909—LED FLASHER/OSCILLATOR

NSL5027 B

8 ‘
6 5|
-t
3909 -
lz 4 [ ]
) +
300uF
av
3V flasher
NSL5082 g
s 6 J—S-——-w
3909 kit
-

2
-
+
100uF

Minimum power at 1.5V

504

3v



NSL5027 e

8 6 [ 5
3909 A
.T 1.5V
- > "
+
1k 300 pF
Fast blinker
9
3—@—«?\«,1 NSL 5027 OR
NSLOG2 OR
PN 39 | NSL5024
re——
23 39
| V=1 +
39 1.5V
B2 | ]
0
8 5 120
3909
o+ 2 4
D o
S 1 m
750 av

4 parallel LEDs
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10k
__,é 3909

02 uF
I 2K

1 kHz square wave oscillator

Al

- 1.5V

*Iv
w
[7+]

il AR

~
(2
W

High efficiency parallel circuit
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3909

|1 2 _lj
400 pF g
<c> | \ | =

Incandescent bulb flasher

NSL5027 i
8 e [ 1
o LSV
b i 2.4k
S
3909 275
< 2.5k
<
el

2
\I J
AasouF} +
av

Variable fiasher

75
ANV
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12-16Q
SPEAKER

<-
18 3 TEST
PROBES
10 wF
; - 3909
1k - 1
+
2 4 .
4 o 15V
= 0.1 uF T
*Buzz box™ continuity and coil checker
113
ANy A
20uF
3v C)
+’ < Ie 6
+
3909 —_—
—_— BV
2 4 LIGHT

FLASH

Emergency lantern/flasher
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A
0.1pF 75

H Hs s |s
2@:) 900

+ - 1.5V

60pF 75
- S LRV

LED booster

3911 —INTEGRATED TEMPERATURE CONTROLLER

15V
V+
7.5k 10k
A uF
0 ;4.3 +
2
INPUT .
50Kk 1 OUTPUT OUTPUT
3911

4 | -
Basic temperature controller
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Ground referred centigrade thermometer

_]: 3ﬁ > ouTPUT

ouTPUT

KIOR]
INPUT

e —

1.5k

15V

Basic thermometer for negative supply

510



15V

<

7.5k

‘M
31+ OUTPUT

OUTPUT
3911
INPUT

i.[:

Basic thermometer for positive supply

15V b
3.5k
3+ S8 10k
2 "
100 k INPUT ; OUTPUT
* OUTPUT
2N2219
ag11
41 - 2M

J’“i

Temperature controller with hysteresis
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15V

v
o 2.0k
3+ » - joutput
INPUT |
3911 12k 2N2905
ouTPUT I
al-

Increasing gain and output drive

20 k

1l

3t~ MV

2
INPUT
391 1 |
OUTPUT

OUTPUT

30 pF

Ground referred centigrade thermometer
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3914—DOT/BAR DISPLAY DRIVER

3010
4
LED
ND
1914
G Rui  AEs OOT RS A
Y o ' ] 9
[ MODE
>
i 0
! ’ ' $vVoc
N o N3 o i7)
L ¢ 1" o iV}
9)
@ @ e
L 17 NO 20
p
QLU 1] 1" % " " 13 \H n 10
3914
[vi" Ao stc Rur pesour mesaps 1
I 2 1 ‘ s 6 ? 0 Ie
[ MODE
>
:’ (F Y

il
!

L
INPUT G

Zero-center meter, 20-segment
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(11}
L1 ]

]
22,0 $

|

|

|

L

OV to 5V bar graph meter

eV -ty
SIGN AL
source

“®ong

Indicator and alarm, full-scale changes display from dot to bar

514

Yito

Vo eev Ity



VLED SV

‘.

REF QUT REF AIY)

Bar display with alarm flasher

1

3 9

MO9E

6Vac-10Vac
CENTERTAPPED

My

410

LED
&0

2.4

i

Expanded scale meter, dot or bar
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. - > y - & B vll‘

/ 1/ V4 7 ¢
4 i 4 /
..D L£0
NO. 30
18 17 16 15 " 17 12 1" 0
3814
REF REF
v* fLo SIG Rut out £0J
v 12 3 . 5 O ’ _Ll 9
= = t =  MOOE
v

SIG IN

“Exclamation point" display

5369—INTEGRATED 60 HZ TIMEBASE GENERATOR

60-Hz TIMEBASE Voo
4
— 4
L
309F . .
—r —'vvv ‘O —e60Hz

| out

5369 5
3 579545 MMz - [——= CRYSTAL
| FREQUENCY OUT

4 S
6.36pF S I,_ _l

60-Hz timebase
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5600—MONOLITHIC TEMPERATURE TRANSDUCERS

15V
v’

7.5k

|+

INPUT
5600

OUTPUT |

'Y
——y

Basic thermometer for positive supply

1+

OUTPUT

INPUT

4 e

1.5k

V-
15V

OUTPUT
2 10 mV/°K
1
»
. oOuUTPUT

2

Basic thermometer for negative supply
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15V

7.5k
-+ )
0.1uF
ouTPUT
10 mV/°K
50
3+
npuT |2
5600 ’
1
OUTPUT

‘-L_

External frequency compensation for greater stability

15V

1100

|+

INPUT
1NB23A 5600

ouUTPUT

T

Operating with external zener for lower power dissipation and better
reference stability
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15V

12k

1+

INPUT

5600 OuTPUT

10mvF/C

ouUTPUT

4 -

J“_TF

5.06*

§.5k

V-
~-15V

Ground referred centigrade thermometer

15V

10k

0.1uF
3]+
SET TEMPERATURE 21 weuT
AT 10mV/K
"soun I ouTPUT ouTPUT
5600

Basic temperature controller
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15V

ah

Differential thermometer

5837 —DIGITAL NOISE SOURCE INTEGRATED CIRCUIT

v’
5600
22
v
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>
< 15V -
2008 15V
100k
ZERO
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-15v

+15V

L

V=2
—e
!

3k k 300 Vout
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+

Pink noise generator
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Les

8281 —INTEGRATED DIVIDER NETWORK

5K
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2

4

1/2-556
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5

L
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i‘olpF
I

=

3

4

10 11 13 14

8281

NOW Y o

————O (1 HOUR}
——0 (2 HOURS)

10K

INPUT FROM

10 N8281 COUNTER
(30 MIN }

01 uf

ot

-0 Ve

—ml‘ HOURS)
CLOCK TONEXT N8281

COUNTER FOR LONGER

TIMES

it

12

14

9 —Oovur

Four hour sequential timer
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9400—VOLTAGE TO FREQUENCY
/FREQUENCY TO VOLTAGE CONVERTER

+9-15
4

FREQUENCY
ouT

33K
9400

11

12

— 5

L
w TTS
100K 001wF

47pF

Basic voltage to tfrequency converter
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76477—COM OUND GENERATOR

T I

28 20 26 2 24 23 22 20 0 W 8 V7 18 8

\J 2 10 Y 12 13 W
5 ‘:uo:: —] "——j
1% 17t 283704 L
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Gunshotexplosion
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Race car motor/crash
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Bird chirp
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>
1 Tse L
1 2N3704 =
! =
v "'@)
L 8N
2N3703
1 +
P g 10 uF
>
19kn 2 |

525



76488 — SOUND GENERATOR WITH AUDIO AMPLIFIER

u7oxn “‘th
I T 1141
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) 76488
1 2 3 4 s 5 7 8 9 10 1 12 13
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Gunshot
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Toy steam engine and whistle
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Phasor

76488

I . ook
v v
: 80
A 01pF

Bomb drop and explosion
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{Ext. or to Pin 12)
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Muitiple sound generator
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Index

A
Ac millivoitmeter 355
test circuit 494
voitmeter 39
Active bandpassfilter 109,112
Activefilter 147
high pass 40,61
lowpass 40,61,87,112
AM modulator 483
Ammeter 344
AM radio 468
Amplifier 131,178,179,180
ac 39,58
general purpose 76
isolation 42
noninverting 48,89
photo vottaic-cell 83
Analog multiplier 221
switch 45
ANDgate 136,298,409,427
Anti-log generator 31
Astable multivibrator 270,306
Attenuator 139
Audio amplifier 207,358
linedriver 95
mixer 168
power amp 96
B
Bandpass active filter 300
fitter 60,86, 101, 149
high Q 104

530

Basic comparator 227
regulator 367
Battery charger 379
Bomb drop and explosion 527
Bridge amp 189
Bridge amplifier 154
Buffer ampiifier 293
Butterworth filter 97,144
c

Capacitance multiplier
44,52,232,332
Clock pulse generator 412
CMOS 408
Code practice oscillator 348
Comparator 45,81,110
Control gate 426
Converter, actodc 35
Counters 416,440
cascaded 447
Crystal oscillator 120,130,347,466
Cube generator 32
Currentlimiter 375
bilateral 26,41
monitor 38,80
sink 16,49,255
source 50, 94,385,402

D

D/A converter 73,152
Data selector 423
Detector 64,66



Differential amp 113,148,259
amplifier 13,19,73,87
thermometer 520

Driving CMOS 118,135
TTL 106,114,118,136

E
Enableinput 413
F

Fastblinker 505
integrator 29

Filter, activebandpass 84

Fixed regulator 382

Frequencydivider 205
doubler 65,283

Full-waverectifier 199

Function generator 33,242,312

6

Gated amplifier 290
oscillator 449

Gunshot 526

Gunshot/explosion 523

H

Half-wave rectifier 198

HighAow limit alarm 323

High current regulator 368
output regulator 390
speed integrator 210
speedinverter 197

I
Instrumentationamp  75,88,94,113

amplifier 33,43,54,59
Integrated voltage comparator 64
Integrator 30,52,62
Intercom 163,178,188
Inverting amp 76,148
amplifier 53,85,304,316
Isolation amplifier 25
L
Lampdriver 79,335
LED booster 509
driver 79,107
flasher 349
Level detector 46
Limit comparator 93
detector 28
Linear integrated circuits 1
Logicgenerator 361
Logrithmic ampilifier 330

M
Motordrive 156,160
Multiplier/divider 37
analog 13,24
Multivibrator 69,123,130,137
one shot 93
Musical organ 525

N
NANDgate 408
Nano-watt amplifier 229
Negative capacitancemultiplier 58
regulator 396
Noise eliminator 453
Noninverting amp 111,147
amplifier 12,16,86
power 268
Notch filter 149,255,217,341
highQ 100

0
One-shottimer 204
Op amp 265
Operational amplifier 12,25
ORgate 297,407,409,427
Oscillators 65,85, 500
Output buffer 20

P
Peakdetector 47,84,110
Peak voltagedetector 102
Phasedetector 438
Phase-lock loop 481
Phase shift oscillator 167
Phase shifter 142
Phasor 527
Phasor and explosion 528
Phono amp 166
Photodiode amplifier 213

Piezoelectric trans-
ducer amplifier 53
Pink noise generator 502,520
Positive voitage regulator 235
Power amp 78,200
Power booster 56
Power op amp 57
Power amplifier 68,337
Power op amp 161
Preamp 154,172-175
Preamplifier 23,116
Precision clamp 34
diode 34
Programmable gate 454
Pulse generator 82.83,237
92,134,275,342
Pulse width detector 77
modulator 29,91
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Quadrature oscillator 220,287
R
Race car motor/crash 523
Ramp generator 125,195
Random number generator 414
Receiver, broadcast 463
Rectifier, full-wave 15
half wave 35
Reference source 63
Regulator, adjustable 3N
variable output 405
Relaydriver 46,64
Root extractor 14
RS latch 430
Rumblefilter 181
S
Sample and hold 39,44,51,127
Sawtooth generator 302
Schmitt trigger 263,295
Scratch filter 183
Simulated inductor 36
Sinewave oscillator 49,55,74
Siren 190,329
Solenoid driver 66
Speech compressor 487
Square root circuit 276
Square wavegenerator 27
oscillator 92,119,134,180
Staircasegenerator 128,197,299
Stereo amplifier 167,292
Stereotapepreamplifier 225
Summing amp 109
amplifier 21,27,72,78
T
Temperature controlier 509
532

probe 333
Thermocouple amplifier 21
Thermometer 510,517
Timer 77,521
longinterval 51
Toneburstgenerator 326
Triangle generator 74
Trianglewave source 421
Triangular-wave generator 23
TTLAS 425
Tunable oscillator 420
Tuned circuit 36,43
Typical afc 480
U

Unity gain follower 245
v

Variablefilter 141

flasher 507
vCO 11,120,151
Video amp 251,467

amplifier 489

i-f amplifier 472
Voltage comparator 20,26

follower 17,25,72

reference 100

regulators 362
Voltmeter 260,344
Vivm 257

w
Wave shaper 437
Wienbridgeoscillator 31,115,240
Wien bridge power oscillator 155
4
Zero crossing detector 309
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