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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! 
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Part I 

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 

Summing amplifier with bias-current compensation 

10K 
 AAA  

150K 
1K 2 

INPUT 

3 

101 

HE-
30pF 

Noninverting amplifier with bias-current compensation 

6 

8 

12 



Standard differential amplifier 

2N3728 

10k 

10kf 

10k 

101 

10kf 

10k 

1k 

14,11 

(:5) 2N3728 

101 

41, 

1k 

Analog multip ier/divider 

10k 

OUTPUT 

10k 

• 

10k 

101 

13 



150k 

-.7 

Root extractor 

2N3728 

IWO 

2N3728 2N3728 
10k 

OUTPUT 



20k 

Full- wave rectifier and averaging filter 

20k 
,,.. 

2.5k 
OC 

OUTPUT 

Summing amplifier with bias- current compensation and improved temp-
erature stability 

15 



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

V. 

2N2219 

Precision current sink 

16 



R 1 

VIN 

Precision current source 

100K 
V. 

1N457 

OUTPUT 

INPUT 

Voltage follower with bias-current compensation 

17 



13K 

2N2605 

2N2605 

20K 

2N2605 

V 

INPUTS 

; 2M 
2M 

2 

3 

OUTPUT 

Summing amplifier with bias-current compensation for differential inputs 

OUTPUT 

01 
eF 

Low frequency free running multivibrator 

18 



10pF 

Level shifting differential amplifier 

INPUT 

REFERENCE 
VOLTAGE 

LM103 
3.3V 

Voltage comparator for driving TTL ICs 

OUTPUT 

19 



INPUT 

REFERENCE 
VOLTAGE 

Voltage comparator and lamp driver 

High current output buffer 

20 



15 V 

2N3955 

2N3955 

3 

120K § 120K 

50K 

- 15V 

101  OUTPUT 

8 

HE-
30pf 

Summing amplifier with FET source followers 

2N3456 
OUTPUT 

INPUT 

Low drift sample and hold 

21 



OUTPUT 6 

INPUT 1 

101 

101 

3 

FD300 

8 

6 

— IETO of 

Positive peak detector with buffered output 

187 5K 50K 

OOK 

2N2605 

15V 

INPUT 

.01 le 

in 

2N2605 

9 2N2605 

100K 

2 

3 

101 

8 

HE-
30 DF 

100K 
Ye.  

2 1N457 OUTPUT 

2N2605 

Nonlinear amplifier with temperature compensated breakpoints 

22 



LM103 

270 

g s 50 g F 

./# 
SOLAR CELLS 1 

HE- 30E 

OUTPUT 

Saturating servo control preamplifier with rate feedback and solar cell 
sensors 

0.1 µF 

8.2K 

Triangular-wave generator 

VOUT 

23 



  15V 

10K 
1 OK 0  

  •vv•  

leK 

10K 
Vee  

10K 

10K 

101 

101 

8 

2143728 

LK4 103 

6 1K 

300pF 

21.43728 

8 

/77 

ft. 

,14457 

10K 

HE-
300pF 

z 

/77 

21,43728 

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

1K 

14457 

101 

HE-
30pF 

(i.15 21,43728 

101 

30ÓPF 

2 

OUTPUT 

VOLTAGE 

10K 

3 

10K 

E E2) 

E3 



INPUT 

OUTPUT 

Level-shifting isolation amplifier 

101A- LOW INPUT CURRENT 
GENERAL PURPOSE OPERATIONAL AMPLIFIER 

VIN 

Fast voltage follower 

25 



Voltage comparator for driving DTL or TTL integrated circuits 

49 5 kÛ 

Bilateral current source 

26 



3pF 

t5OpF 

Fast summing amplifier 

IM 

• ^dent C1 fo. frinuencv 

LOW IMPEDANCE 
OUTPUT 

CLAMPED 
OUTPUT 

6.2V 

6.2V 

Low frequency square wave generator 

27 



V. 

VouT • 4.6V FOR V L < V IN < Vu 

VouT • OV FOR VIN < Vt, OR VIN < VU 

Double ended limit detector 

160kfl 

0 01/LF 

Free- running multivibrator 

28 



Pulse width modulator 

VIN -"AS-

Fast integrator 

5K 

II  

10pF 

2 

3 

- 

+ 

101A 

II-
150pF 

6 

VOUT 

29 



75K 

VIN 

Integrator with bias current compensation 

VUT 

VIN 

VLT 

Double-ended limit detector 

30 



3K 

Wien bridge oscillator with FET amplitude stabilization 

Anti- log generator 

31 



300 
1000 

Cube generator 

3000 

Fast log generator 

7 -- - -14 

. 
INK 

343910  

ISO 10 

INK 

32 



S4,.', 55•0 00put 

1211 

Inotile1110. 

0000 

Function generator 

150 0 

Variable gain, differential- input instrumentation amplifier 

33 



... 

Precision diode 

Precision clamp 

114914 

34 



30 

Fast half wave rectifier 

20K 
IR 

 VA.  

20K 
I% 

20K 
I% 

E... 

30 0 

Precision ac to dc converter 

10 wi 

•-) I-

35 



Tuned circuit 

Simulated inductor 

36 



INPU T 

SIN 

3 

Fast zero crossing detector 

Multiplier/div;der 

OUTPUT 

1.10 

37 



0 1 
POSITIVE 

INPUT 

VOL T AGE 

Current Monitor 

J. 

Is. 

10K 200 K 1/0 

10K 

2 
10IA 

1500 

K 

,--i 
41 Iv 

200A 

=  

Low distortion sine wave oscillator 

330K 

50 

i 

6 
101A • OUTPUT 

-I 1-•->-
,50,,e 114014 

38 



102-HIGH SPEED OPERATIONAL AMPLIFIER 

102 
INPUT 3 

0.1 pf 

SAMPLE 

Sample and hold circuit 

INPUT 

High input impedance ac amplifier 

6 OUTPUT 

39 



940 pF 

Low pass active filter 

110K 

OUTPUT 

High pass active filter 

40 



- 

102 

INPUT 10M 10M 3 
-----o—W.,--o—MA0--o— 

;----, 540 pF 

OUTPUT 

5M 

270 pF 270 pF 

High Q notch filter 

-: 

Bilateral current source 

41 



INPUT 

_ 
e 

270 pF 
\ I 

Variable Q notch filter 

1K 
-••••••  

INPUT 

Z.540 pF 

3 + 

102 OUTPUT 

5M 

270 pF 

)1---

+ 2N4341 

101 

Level shifting isolation amplifier 

_ 
102 

+ 3 

3 

10K 

_ 

+ 

102 

50K 

OUTPUT 

42 



1 k 
0.1% 

100K 
0.1% 

INPUTS OUTPUT 

3 

1K 100K -:.-
0.1% 0.1% 

Differential-input instrumentation amplifier 

C2 

Two-stage tuned circuit 

OUTPUT 

43 



11( 101( 

..?"0%  
• 

C --410  

102 

0 

II of 

2 

21( 10 A 

Variable capacitance multiplier 

OUTPUT 

INPUT 

Sample and hold with offset aolustment 

44 



ANALOG 

INPUT 
1 

2N4860 

1N914 10K 

cc:7 19°—> •   
ANALOG 

TTL INPUT 
INPUT 2 

1N914 

102 

2N48 

10K 

TTL controlled buffered analog switch 

106-VOLTAGE COMPARATOR 

RESET 

—15V 

Long time comparator 

50 

 O VOUT 

45 



V. 

OVE MHO( 

Level detector and lamp driver 

OUTPUT 

Fast response peak detector 

v+ = 12V 

46 



Relay drive, 

STROBE 
INPUTS 

00 ,0 

INPUT 

Adjustable threshold line receiver 

47 



107 — FREQUENCY 
COM PENSATED OPERATIONAL AMPLIFIER 

1nA 

VIN 

Noninverting ac amplifier 

Noninverting summing amplifier 

10M 

*Rs< 1K FOR 

1% ACCURACY 

VouT 

48 



ISO 

OUTPUT 

01 

Wien briage sine wave oscillator 

Precision current sink 

2N2219 

49 



2N3456 

Precision current source 

IK 
0 1% 

Easily tuned notch filter 

50 



3001( 

75K 

Long interval timer 

108- LOW INPUT CURRENT OPERATIONAL AMPLIFIER 

SAMPLE 

Sample and hold circuit 

51 



I 50K 

INPUT 

too 0F 

in 

Integrator with bias current compensation 

Capacitance multiplier 

OUTPUT 

C OUTPUT 

52 



OUTPUT 

10 i.I.F 

11M 

11M 

I 22M 

2 

3 ± 

108 6 

8 

E - I WpF /ITRANSDUCER 

Amplifier for piezoelectric transducers 

High input impedance inverting amplifier 

53 



INPUT 1M 3 

6 OUTPUT 

LM103 

Zero crossing detector voltage comparator 

100K 1K 1K 100K 

8 

1,100 pF 

-INPUT +INPUT 

Differential input instrumentation amplifier 

OUPUT 

100 pF 

54 



.02 ¡IF 

 )1  
2 

22M 3  
 'VW 

.01   
p.F 

/77 

ol Sine wave oscillator 

108 6 

8 

30 pF 

>SINE 

OUTPUT 

10M 2 

3 

22M 50K 
 •Vve‘..  

108 

8 
COSINE 

OUTPUT 



VIN 2M 

Bilateral current source 

2 

INPUT 

3 

Power booster 

1M 

CURRENT 
OUTPUT 

470 
C) 2N2905 

_ .1 1.i.F 

6 If 108 OUTPUT 

8 

- 

100 pF 

470 < 
e: 

1  

200 

300 

 © 2N2219 

V-

56 



10µF 

22 TURNS 
ON R 

C71 
Power op amp 



- c 

Negative capacitance multiplier 

1 10— UNITY GAIN OPERATIONAL AMPLIFIER/BUFFER 

OUTPUT 

High input impedance ac amplifier 

58 



INPUTS 

Differential input instrumentation amplifier 

270 pF 270 of 

High O notch filter 

OUTPUT 

VOUT 

59 



OuTPur 

Bandpass filter 

L '.. Ri R2 CI 

RS ' R2 

RP R1 

Simulated inductor 

60 



INPUT 

Low pass active filter 

(10 kHz CUTOFF) 

002 ,. F 

INPuT 

High pass pass active filter 

(100Hz CUTOFF) 

61 



se 

INPUT 

Fast inverting amplifier with high input impedance 

INPUT 

1K 

10pF 

110 

_ 

150 DF 

Fast integrator with low input current 

62 

10 pF 

II-. 

101 OUTPUT 



Buffered reference source 

3 

5.0 0F 

270 pf 

273 of 

Adjustable Q notch filter 

110 

50 

63 



11 1 - INTEGRATED VOLTAGE COMPARATOR 

Relay driver with strobe 

• 5V 

TO 
MOS 
LOGIC 

104 

Zero crossing detector driving MOS logic 

64 



INPUT o  

10k 
V+= 5. OV 

o 

2 

3 

0.01F 

F111 

4 

10 k 

8 
5.1k   

11000 
l003.. PF 

0.01 i.LF -11 3 71-3 
+ 2100 1 
ilLlifF 2 + 

8 
11 

_ 4 
100k 

Frequency doubler 

5.1k 

1000 pF 

1/4 8086 
-o 

 OUTPUT 

TRIANGULAR 
10k WAVE 

5.0 mV 5.0V OUTPUT 

5.0 mV to 5.0V 
2N3972 1N751 

330k 
1N751 

1N457 SQUARE 
WAVE 

1.0k OUTPUT 

-15V 

10 Hz to 10 kHz voltage controlled oscillator 

65 



1N4001 

Comparator and solenoid driver 

Positive peak detector 

66 



+15V 

M 

INPUT 

2k 4 - 

-15V 

Negative peak detector 

10k2 

1.5pF 

_L 

Adjustable low voltage reference supply 

67 



 0V+ 

 3,6 
"-P'• 

2 

620 

8 7 

11 

4 

620 

1620 

2N6125 

  OUTPUT 

300k 
510 

2N6121 

E 39K 

o.221e 

620 

E620 

8 

16201 4 

6 

11 

3 

E39K 
300k 

(510 
15K 

Switching power amplifier 

INPUT 

REFERENCE 
15K 



SOUARE 
WAVE 
OUTPUT • 

Free- running multivibrator 

2N697 

Precision photodiode comparator 

69 



V• 51, 

1001( 

Crystal-controlled oscillator 

V 

OUTPUT 

5V 

TO TTL 

LOGIC 

Zero crossing detector for magnetic transducer 

70 



TO TTL 
LOGIC 

III 
STROBE 

Circuit for transmitting data between high-level logic and TTL 

11r . 

Easily tuned sine wave oscillator 

71 



1 18-HIGH SPEED OPIERATIONAL AMPUFIER 

OUT Pul 

INPUT 

Fast voltage follower 

INPUT 

OUTPUT 

Fast summing amplifier 

72 



1111( 

INPUT 

INPUT 

Differential amplifier 

Sk 

FNM ITCHES 

D/A converter using ladder network 

OUTPUT 

pf 

V. 

OUTPUT 

73 



7' 0 

OUTPUT 

Wien bridge sine wave oscillator 

1 19-HIGH SPEED DUAL COMPARATOR 

20k 

TRIANGLE 
OutPur 

.REP - REF -5V 

SQUARE *AV( 
OUTPUT 

Precision triangle generator 

74 



121-PRECISION PREAMPLIFIER 

.1M 

Gain of 1000 instrumentation amplifier 

121 

80 ll 

30K Ç 30K 

1% 1% 
5 130 

108A 

OUIPuT 

100 Pi 90K 

0 1, 

10K 

10V reference 

OUTPUTS 

75 



1M103 I I 

High speed inverting amplifier with low drift 

V. 

INPUTS 

Medium speed general purpose amplifier 

76 



122- PRECISION TIMER 

CLOSE TO 1.1 

TIMING 
START 

ENO CYCLE 

52 

RESET 

One hour timer with reset and manual cycle end 

TTL 
LOGIC 
LEVEL 
PULSE 
INPUT 

Pulse width detector 

77 



124-QUAD OPERATIONAL AMPLIFIER 

100k 
+VI 

+V2 

+V3 

+V4 
100k 

DC summing amplifier 

910k 

+VIN 

Power amplifier 

78 



LED driver 

V. 

30 m A 

Lamp driver 

109 

1600 mA 

79 



0.1 

Current monitor 

Driving TTL 

IL 

80 



•Vm, 

Voltage follower 

Comparator with hysteresis 

81 



1M 

Pulse generator 

100k 

Squarewave oscillator 

82 



30k 

Pulse generator 

Photo voltaic- cell amplifier 

1m 

114914 

83 



101)1 

"131-QUAD" RC active bandpass filter 

+VIN 

= 

Low drift peak detector 

84 



0.05µF 

Voltage controlled oscillator circuit 

100k 

AC coupled inverting amplifier 

OUTPUT 1 

OUTPUT 2 

10k 

85 



0.01 I.LF 

H 
0.01 3gok µF 390k 

VIN 0—M",--11--OH I  

e 620 1/4 124 

620k 
+I 

+ 

10F./.. 100k 
z- = 

39k 

100k 

v+ 

120k 

1/4 124 

+ 

Bandpass active filter 

100k 1M 

AC coupled noninverting amplifier 

86 



1 0 tit 

High input Z, dc differential amplifier 

0.01 ee 

o 

DC coupled low-pass RC active filter 

o 

87 



High input Z adjustable-gain dc instrumentation amplifier 

139- LOW OFFSET VOLTAGE QUAD COMPARATOR 

Negative peak detector 

88 



Noninverting amplifier 

VouT 

Three input OR gate 

89 



I 

AND gate with large fan- in 

+Vcc 

700K 

?no« 

0.1µF 100K 

Crystal controlled oscillator 

VOUT 

Vow» 

90 



+Vcc = 15V 

Zero crossing detector 

*Vcc 

C 

Pulse width modulator 

VOUT 

91 



+Vcc 

VOUT 

—Vcc 

Squarewave generator using dual supplies 

•vcc 

Pulse generator with variable duty cycle 

92 



+Vcc 

v., 

Limit comparator with lamp driver 

+VCC 

One shot multivibrator 

93 



143- HIGH VOLTAGE OPERATIONAL AMPLIFIER 

V+ = 38V 

±34V common-mode instrumentation amplifier 

1 Ok 

1 IN 

High-compliance current source 

VOuT 

94 



•38v 

VIN 

38V 

100 mA current boost circuit 

All diodes are 1N914 

144- HIGH VOLTAGE, HIGH 
SLEW RATE OPERATIONAL AMPLIFIER 

VOUT 

Large power bandwidth, current boosted audio line driver 

95 



211 

90W audio power amplifier 

*Turns of No. 20 wire on a 3/e" form. 



146- PROGRAMMABLE QUAD OPERATIONAL AMPLIFIER 

VIN 10k 

51 

51 

3 
LM3342 

100 

15 

8.2k 
 WY  

500 

10 
 O VOUT 

A 4th order Butterworth low pass capacitorless filter 



CONTROL 

Voice activated switch and amplifier 



Vv•  
106 

148 -QUAD 741 OPERATIONAL AMPLIFIER 

100% 

la 

• .1••••• • 
SO lb 

11-

1/4 
148 

I 
II WM 

1/4 

148 

1005 

1/4 

148 

1006 

 I I--
111101.1 

1/4 

148 

A 1 kHz 4 pole Butterworth 

100k 

A 3 amplifier bi-quad notch filter 

 o .." 

99 



55 

INP, T 

30(Jo, 

)H— 

30.. 

High Q notch filter 

PU 

1 55-1FET INPUT OPERATIONAL AMPLIFIER 

Adjustable voltage reference 

100 



1pF 

62K 

.001 pF 

— I 

001 µF 

62K 

INPUT 

300K 39 

- 15 

620 K 

62K 

62K 

+15 1 µF 

155 

- 5 

1 µF 

OUTPUT 

High Q bandpass filter 



10K 

V-

Large bandwidth amplifier 

20K 

Vin 

- 15V 

Peak voltage detector 

102 



51K 

V4-

.1 p..F 

7 

51K 2 

INPUT 

o 

155 

7  

0002 

6 

#7 

1 µF 

OU1PUT 

7 

/77 



Voui • 10V 

Low drift adjustable voltage reference 

1 57-WIDE BAND DECOMPENSATED 
JFET INPUT OPERATIONAL AMPLIFIER 

High Q bandpass filter 

104 



5 0 k 

Driving capacitive loads 

10 k 

vi n 

veut 

Large power bandwidth amplifier 

105 



158- LOW POWER DUAL OPERATIONAL AMPLIFIER 

Driving TTL 

•V,,,, 

Voltage follower 

106 



LED driver 

100k 

Squarewave oscillator 

107 



1M 

Pulse generator 

Pulse generator 

1N914 

108 



1001! 

Irf018 

DC summing amplifier 

11> 

1:105 

'7011 <D, 

2 

no oF 

"SI-QUAD RC active bandpass filter 

DII 

17 158 

8771. 

109 



•vor. 

Comparator with hysteresis 

Low drift peak detector 

110 



Pv 

Voltage controlled oscillator (VCO) 

100k 

VIN 

ni 

AC coupled noninverting amplifier 

OUTPUT I 

OUTPUT t 

111 



Bandpass active filter 

o 1,.r 

VIN 

DC coupled low-pass RC active filter 

112 



100t 

High input Z, dc differential amplifier 

High input Z adjustable-gain dc instrumentation amplifier 

113 



*V. 

Using symmetrical amplifiers to reduce input current ( general concept) 

114 



170- INTEGRATED AGC/SQUELCH AMPLIFIER 

C1, C21 µF-8Hz 

C1, C201 µF-80 Hz 

Wien-bridge oscillator 

•17V 

Decade tunable oscillator 

115 



CERAMIC 
FILTER 

3 K 

4 3 

100pF -6V 
2 100K 

-6V 
T .1 p.F .1 ¡if—  _ 

L mbc. , 
IN 

455 kHz modulated constant output oscillator 

DYNAMIC 
MICROPHONE 

Squelched preamplifier with hysteresis 

OUTPUT 
F LTER 
4 3 

100K-1- ' 
-= 68 pF 

OUT 

116 



AGC threshold. 

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

193- LOW POWER LOW 
• OFFSET VOLTAGE DUAL COMPARATORS 

• 

.v.,, 

Basic comparator 

OUT 

117 



•IOV., 

Driving CMOS 

+5 VDC 

Driving TTL 

118 



V 

Squarewave oscillator 

Pulse generator 

119 



200k 2.0k 

0.1µF 

---

CRYSTAL 
100 kHz 

200k 

Crystal controlled oscillator 

+ 
V 

100k 

+Vc 
FREQUENCY 
CONTROL 
VOLTAGE 

INPUT 

Two-decade high-frequency VCO 

+ 
V 

3.0k 

OUTPUT 1 

OUTPUT 2 

120 



AND gate 

OR gate 

121 



I 
l 

I 
AU 01001i 

111114 

Large fan-in AND gate 

Zero crossing detector (single power supply) 

122 



One-shot multivibrator 

Bi-stable multivibrator 

123 



One-shot multivibrator with input lock out 

198 - MONOLITHIC SAMPLE AND HOLD CIRCUIT 

Sample and difference circuit 

124 



IW 

1001 
OFISET 
ALIJUS7 

-I W 

X1000 sampie & hold 

15V 

-15V 8.2k 

1.2V 
RESET 
LEVEL OUTPUT 

INPUT 

VOUT 

Ramp generator with variable reset level 

125 



v--

RESET VR 

LE VEL 
INPUT 

DIFFERENTIAL 

INTEGRATING 

INPUT 

200k 
1% 

Integrator with programmable reset level 

lb 
IX 

IAA 
1% 

Reset stabilized amplifier ( gain of 1000) 

126 



15V —15V 

3 
INPUT OUTPUT 

0.01e —1 ... 

-.:.• 

Fast acquisition, low droop sample & hold 

15V 

1n4 

1 — 15V 

SIGNAL 3 4 47k 
198 

INPUT . 

CLOCK 15V 
o o 

= 

6 

81- 1°°° PF I -
'= .... 

OUTPUT 

_E-1 2 87 

3 122 9 

46 510 

12k 

20k 

470 pF 

1 8 

e10k 
3 122 9 _._ 

e 4.7k 
46 510_, 

NC 

TOSCOPESWEEP 
OUTPUT. 

Synchronous correlator for recovering signals below noise level 

127 



15V 

Staircase generator 

15V 

"A" INPUT 

2- channel switch 

OUTPUT 

128 



3 1 1 -VOLTAGE COMPARATOR 

Switching regulator for voltage conversion 

MAGNETIC 
PICKUP 

Detector for magnetic transducer 

129 



w 

100 kHz free running multivibrator 

100K 

Crystal oscillator 

SQUARE 
WAVE 
OUTPUT 

39K 

OUTPUT 

130 



318-WIDE TEMPERATURE 
RANGE OPERATIONAL AMPLIFIER 

+15V 

8.5V 
e1<— RMS 
'Ay 

—9V < Vc < 

Amplifier with gain range = 1 — 1000 

324- QUAD OPERATIONAL AMPLIFIER 

FUZZ 
DEPTH 

"Fuzz" circuit 

eo < 8.5VRMS 

FUZZ 
INTENSITY 

0k YoUT 10 

131 



AUDIO Ill 

Tremolo circuit 

Is. 
NA.  

14 1113 

1,43 4 

I 4 

sil 

13 374 

13 134 

• IS  

334 

2N4391 

• w, ALL DIODES 1N914 

Volume expander circuit 

•0011LATUI 
AUDIO 
OUT 

132 



+V 

Voltage follower 

Driving TTL 

V+ 

Pulse generator 

1N914 

133 



Squarewave oscillator 

1N914 

Pulse generator 

V ouT 

134 



339-QUAD VOLTAGE COMPARATOR 

V+ 

Basic comparator 

V+ 

Driving CMOS 

Vou 

135 



V+ 

Driving TTL 

AND gate 

136 



V+ 

OR gate 

One-shot multivibrator 

137 



V+ 

your 

Bi-stable multivibrator 

138 



347 - WIDE BANDWIDTH QUAD 
JFET INPUT OPERATIONAL AMPLIFIER 

v IN 

_. 
(A) 
CD Digitally selectable precision attenuator 

A.1 Al AI 

ATTENUATION SELECT tINAUTS 



ANALOG 

SWITCHES 

16V o—Arte..--wy—vvro 15V 
10k 10k 10k 

Long time integrator with reset, hold and starting threshold adjustment 

10k 
1% 



100k 3 
INPUT 0•••01""m1P-m 

-15V 

10k 

20k 

HIGH PASS 

OUTPUT 

100k 
 4VV‘•  

-I I-
0.001 le 

20k 

LOW PASS 

OUTPUT 

10k 

100k 

 0 NOTCH 

OUTPUT 

r. _. Universal state variable filter 



348- QUAD 741 OPERATIONAL AMPLIFIER 
INPUT BUFFER 

20k 

pf 

10k 

Phase Shifter 

OUTPUT SUMMER 

PHASE SHIFTERS 

200k 100k 

20k 

1/4 _ +12V BYPASS 34 14 13  
121 Vou-r 

+ 11 - 
36k I 

20k 20k 20k 20k 20k 20k 20k 20k 20k 20k 20k 

7 

0.47 
9709 10k 

, 
+12V 

75k 

75k 

348 348 348 _ 348 
13 - y4 2 6 9 y, 

8 + 14 1 7 + 6 
-i 12 --I 3 --I 5 - 1 1 
0.33 0.15 0.1 0.05 
10k  e 10k 10k 9705 10k 

9 13 1 6  

SWEEP GENERATOR 
AUTO 

1M 

250k 

+12V 
MANUAL 
51k 

RATE 
100k 

100k 

DEPTH 
100k 

- 



349— WIDE BAND DECOMPEN SATED 

QUAD 741 OPERATIONAL AMPLIFIER 

IN 

0.1 

BASS 
100k 100k 

3.6k 5004 3.6k 
TREBLE 

e c.) Active bass & treble tone control with buffer 

OUT 



353- WIDE BANDWIDTH DUAL 

JFET INPUT OPERATIONAL AMPLIFIER° 

100t 

vm 

Fourth order high pass Butterworth filter 

Fourth order low pass Butterworth filter 

144 



Ohms to volts converter 

Wile 

H 

"V 

1/2 353 

VOUT ' ' V 
Full SCALE 

1999 

1 

1/2 353 

Bandpass active filter 

145 



BOOST - CUT 

IN 

Three- band active tone control 



0.01µF 

VIN 

DC coupled low-pass RC active filter 

100k 

VA 

1M 

AC coupled noninverting amplifier 

147 



100k 

High input Z, dc differential amplifier 

100k 

AC coupled inverting amplifier 

148 



356-LOW OFFSET MONOLITHIC 
JFET INPUT OPERTIONAL AMPLIFIER 

voi 

300 pF 300 pF 

High Q notch filter 

High Q bandpass filter 

VOUT 

149 



511 

High accuracy sample and hold 

70é 

V1N 

Low drift peak detector 

VOUT 

VPEAK 

150 



3 decades VCO 

2N4118 

Voui • 10V 

Low drift adjustable voltage reference 

151 



2 7771 

20 4e4e8 

2s2 s 
I 0-0 \Am-a—. 

VINO—ÇII)2 

V. 

re 
We 

1 Se 

3S1 

41,10--C)--->l 

232 S , 
110.01.21.,-111-. 

2 777. 

130 Vet. 

II 

........1.;,_, 

- 1 k 
,,- , 

2Ss 

0 

321 

022.1 

= 

12 11 

25. 

o 

-_-

2 

= 

311 

1.1 »I 

V 1 -1 

I " 
"Z. 

High CMRFI, low drift instrumentation amplifier with floating input stage 

51 
VREF - 10V 

MSS 168 
I5V 81 82 83 64 85 U 87 88 

1SV 

-15V 

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

152 



t #4 

1‘ • SOON. 

GAIN • 018V 
.01 

Active crossover network 

Asymmetrioal 3rd order Butterworth active crossover network 

153 



357- MONOLITHIC HET INPUT OPERATIONAL AMPLIFIER 

+I5V 

Ik 
MIC  INPUT el% 

-I5V 

Transformerless mic preamp for balanced inputs 

377- DUAL TWO WATT A'UDIO AMPLIFIER 

INPUT 

T S 

4- watt bridge amplifier 

VoUT 

154 



INPUT 

800,17 •I• 

4- watt bridge amplifier with high input impedance 

• 20V 

Wien bridge power oscillator 

155 



0.1F 

Two-phase motor drive 

o 

0 OrLF 

100k 1/2 377 

10k 

 4\e'Vs.•  

100k 



= 

Simple stereo amplifier 

378- DUAL FOUR WATT AUDIO AMPLIFIER 

Proportional speed controller 

157 



10 Watt power amplifier 

.76v 0 47..8 

o MYLAR 

047 F 
MYLAR 

1- 1 

-13V 0 7,..8 
MYLAR 

82 

12 watt low- distortion power amplifier 

158 



V. 

100k 

10k 

Power op amp (using split supplies) 

379- DUAL SIX WATT AUDIO AMPLIFIER 

1001 

INPUT 

INPUT 2 

C, 

0 11,,F 

100k 

Simple stereo amplifier 

159 



Two-phase motor drive 

O. beF 

SIGNAL I  

INPUT 

100k 

14 

l'2 379 

3 4 11 12 

7.7 

11.1 

12W bridge amplifier 

6 
0 

12 379 

-NA/V--1111 
1M 

10k 

160 



100k 

Power op amp ( using split supplies) 

0 01 F 

0 1., 

Simple stereo amplifier with bass boost 

O 0240 

161 



380-AUDIO POWER AMPLIFIER 

Quiescent balance control 

vs 

Voltage divider input 

vs 

162 



vs 

LISTEN 

o 

TALK 

MASTER 

cr) 
C..) Intercom 

251 

2 5M 

6 

14 

380 

LISTEN 
50.F 

I TALK 

1 



Dual supply 

VIN 

VOUT 

High input impedance 

164 



Power voltage-to- current converter 

•18V 

220 pF 

RIM phono amplifier 

165 



Phono amp 

V, • I8V 

24 pf 

Boosted gain of 200 using positive feedback 

166 



250. F 

T T T 

Phase shift oscillator 

381- LOW NOISE DUAL PREAMPLIFIER 

.bv 

Tape playback amplifier 

167 



30V 

Typical magnetic phono preamp 

UV 

6.01,,F 

1..,r 500K/1 = 
A OH 12 131 

500 Kfl 
so--1 

" 500 Kfl 
co— i 

1,1 500 Kfl 
Pd o---11---we-- -1 

I. 

Audio mixer 

168 



30V 

191 

131 

47K 

100K 

12. 131 

200 

20 

1 F 002 

5 6K 

560 
51 

;0 LH 

BAL ANCE 
100h 

50« 

10 POWER 
411.-° A MP 0, 

cr) 
CD Single channel of complete phono preamp 



74V 

VIN 

Ultra- low distortion amplifier 

24V 

Flat gain circuit 

170 



381A- LOW NOISE DUAL PREAMPLIFIER 

Vs • 33V 

TUNER R TAPE 

PHONO 
RIGHT 

Ultra- low noise mini preamp (RIAA) 

171 



Vs • +33V 
0 

TAPE 
INPUT 

••• «OM OR 

BIAS 
2.5k 

12.1 0.068F 13301t 

+ 
1330yF 

—. — ..» 

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

+24 V 

Unbalanced input mic preamp 

lOyf 

172 



+24V 

VOUT 
MIC 
INPUT 

Balanced input mic preamp 



= 

0003 
1004 

ISO pf 

I( 

10k 

NUS 

100k 

1k 

0.1110 

TOCHO 

Single channel of complete phono preamp 



382-LOW NOISE DUAL PREAMPLIFIER 

+12V 

Phono prearnp ( RIAA) 

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

175 



Vu 

1 I 

CAPACITOR GAIN 

Cl 0.4 

C2 Only 

CI 8, C2 

40 ai 

55 oB 

80 aB 

Flat response — fixed gain configuration 

384- FIVE WATT AUDIO POWER AMPLIFIER 

.22V 

Typical 5W amplifier 

sn 

176 



Bridge amplifier 

e—Wer e\e‘er sAA4— 
.1.0.1µFi0.1p,FT 0.1p1 

=.• 

Phase shift oscillator 

177 



L  J 

Intercom 

386- LOW VOLTAGE AUDIO POWER AMPLIFIER 

Amplifier with gain = 20 VN (26 dB) 

178 



VIN 

Amplifier w:th gain =- 50 V/V (34 dB) 

Amplifier with bass boost 

179 



Amplifier with gain s 200 V V ( 46 dB) 

Square wave oscillator 

180 



387-LOW NOISE DUAL PREAMPLIFIER 

3av 

Phono preamo 

Rumble filter 

VO UT 

181 



+38V 

VO 

REF 
LEVEL 
25k 

illuF 

Inverse RIAA response generator 

VIN 

Scratch filter 

182 



•24V 

— 
co 
co Speech filter (300 Hz-3 kHz bandpass) 



20kHz bandpass active filter 

INPUT 0.4 

ls 

PAN 

lOA 

5.6K 

5.6K 

RI CZ 

5111 

Two channel panning circuit 

I OUTPUT 

CHANNEL 2 OUTPUT 

184 



OUT 

_. 
Co 
cm Acoustic pickup preamp 



387A- LOW NOISE DUAL PREAMPLIFIER 
.24V 

 Hen tow 

tAINIPCUT  I 48 

1X717 

Balanced input mic preamp 

•15V 

Z201 

274 

Low noise transformerless balanced mic preamp 

VOUT 

186 



388-1.5 WATT AUDIO POWER AMPLIFIER 

Vs 510 

Vryy 

0.1pF 

10k 

14 

7 

8 

3,4,5, 
10,11,12 

BYPASS 

-e-

'MT 

388 

9 

10,F 

510 

250„F 

13 

2 

0 0 41F 

Load returned to ground amplifier with gain = 20 

vs 

Load returned to Vs amplifier with gain = 20 

187 



0.1,.. F 

VIN 

Amplifier with gain = 200 

MASTER 

Intercom 

REMOTE 

188 



co 
(ci Bridge amp 



389- LOW VOLTAGE AUDIO POWER 
AMPLIFIER WITH NPN TRANSISTOR ARRAY 

10k 

Siren 

I2V 

V, 

Noise generator using zener diode 

16 11110 

I VA 1260 1500 HII 

10k 

190 



+12V 

Voltage-controlled amplifier or tremolo circuit 

50µF 

fu 

VETEC Tore 
OUTPUT 

o 

500 

TILT'S 

•  

e look su.1 
ISOU irm 

0.011.41 

2.2µF 
5161 

FM scanner noise squelch circuit 

• 'TV 

o 

15 

191 



• 17k 

0 1-1 

«W 
= 

SASS 
10k 100k 10k 

0 033..F 0 031F 

0 0031..F O 00334d 

i"j%Ilet H H 
TOME 

Ceramic phono amplifier with tone controls 



390 ONE WATT LOW VOLTAGE AUDIO AMPUFIER 

VN 

Amplifier with gain = 200 and minimum CB 

ov 

2.5W bridge amplifier 

193 



Amplifier with bass boost 

398-MONOLITHIC SAMPLE AND HOLD CIRCUIT 

15V 

PUT 

2- channel switch 

OUTPUT 

194 



liV 

1001, 
OFFSET 
ADJUST 

o 
-11V 

X1000 sample & hold 

15V 

-15V 82k 

RESET 
LEVEL OUTPUT 

INPUT 

12V 

Ramp generator with variable reset level 

VOUT 

195 



Reset stabilized amplifier ( gain of 1000) 

v* 

RESET VR 

LEVEL 
INPUT 

DIFFERENTIAL 
INTEGRATING 

INPUT 

200k 
1% 

Integrator with programmable reset level 

196 



2N2222 

Staircase generator 

15V 

OUTPUT 

531- HIGH SLEW RATE OPERATIONAL AMPLIFIER 

High speed inverter ( 10MHz bandwidth) 

197 



IN 

Fast settling voltage follower 

10K 
IN 

Half-wave rectifier 

10K 

OUT 

OUT 

198 



IN 

04..IT 

Full-wave rectifier 

3 pole active low pass filter 

199 



540-INTEGRATED POWER DRIVER 

*vcc 
• 25V 

1 watt power amplifier 

• 15v 

 o 

o 
10K 

10 

V." • 

10,F 

10K 

3 watt power amplifier 

2C001, 

25 V 

200 



555-INTEGRATED TIMER 

NOFIMALLY 
"ON" LOAD 

NORMALLY 
''OFF" L 3AD 

Monostable multivibrator 

Astable multivibrator 

201 



TRIGGER 

OUTPUT 

Pulse width modulator 

OUTPUT 

Pulse position modulator 

202 



 O v,, 

51Y 

OUTPUT Q.-

555 

50% duty cycle oscillator 

On or off control 

221 

Vcc 
(5 TO 15V) 

1NORNIALLY 
f "ON" 

LOAD 

1NORMALLY 
I -OFF" 
I LOAD 

203 



+5 - 15 V 

4 

1M 

1 I.LF 

7 

6 

555 

3 

 o TRIGGER 
INPUT 

5 

.01 #.4.F 

One-shot timer 

+5 - 15 

Pulse generator 

 I> OUTPUT 

204 



+9 

• 

100K 7 

1K 

6 

2 

• 1 /4-F PrN 

8 4 

555 

3 

10K 

.01 µF 

Triangle wave generator 

+5-15 

100K 

.1 i.tF 

7 

6 

INPUT FREQUENCY 

555 

Frequency divider 

2 

3 
 I> DIVIDED FREQUENCY 

205 



•12k, 

o 
ct) 

43k 

blIV 

3 441--

5 6 

9 •F 

O 

39. 

• 

33k k 

4311 

/17 

0047 

553 

L.0a 
TONES 

6 

POO. 

004 

00F 

053 
PTT 

2 2k 

2.k 

394 6è 

Telephone dialing tone encoder 

047 

•12., 

555 
Gkf 

TONES 

20or 

1N914 

lOk 

i29 

005 

kOk I-4) TWO - TONE OUTPVT 

LEVEL 
ADJUST 



706- FIVE WATT AUDIO AMPLIFIER 

+ 

INPUT o--

10 k 

o 

---

5 watt audio amplifier 

INPUT o 

VOLUME 
CONTROL 

10k 

o  

7 

8 
10 

100 µF 
_ + 6 V 

• 

100 u.--FT — 1 6.8 nF 

15V 00-1  

+1 100 µF 
_I 25 V 
, 

1- ' 

47 

+ 100 µF ...._ 
— 25 V 

33 

470 
T pF 

 o V + 

100 
µF 25V 
+ 

1000 
8 16V 

_,_470 pF 0.33 
_ µF 

6V 1E' 
nF 1 

..,25K 

I I 
..1 

\ OPTIONAL 
r 

TONE CONTROL 

5 watt audio amplifier with load connected to ground 

207 



709- MONOLITHIC OPERATIONAL AMPLIFIER 

201C 

Unity gain inverting amplifier 

VcrploP•xi OUTPUT 

INPUT 

Voltage follower 

208 

200 pF 



715- HIGH SPEED OPERATIONAL AMPLIFIER 
050 

VINO OUTPUT 
TO 750 COU 

750 

L   ..1 
IHMOVALINT MKT OM ME ORTI00011 

Wide band video amplifier with 75 II coax cable drive capability 

OTL ON ?IL 

• 6 OV 

2000 

-6 Ov 

High speed 10-bit digital to analog converter 

ANALOG OUTPUT 
0 0 TO • S OV 

209 



151,11 

•1511 

.5V 

HOLD 

SAMPLE SAMPLE 2kfl 1000pF 

PULSE SE 3005 

ANALOG 
INPUT 
t5V 

25ohn 
SAMPLING 

OFFSET lkfl 
ADJUST 
15-60pF OUTPUT 

lkfl 

10 

LOGIC INPUT 

High speed sample and hold 

High speed integrator 

210 



725-INSTRUMENTATION OPERATIONAL AMPLIFIER 

Precision amplifier 

500 pF 

SENSOR 
THERMOCOUPLE 

0 REFERENCE 
THERMOCOUPLE 

Thermocouple amplifier 

511O 5101-1 

5 ..Z0e\elj 100 pF 

100 pF 

OUTPUT 

211 



INPUTS 

Instrumentation amplifier with high common mode rejection 

INPUTS 

50kt-I 

_ 100 V common mode range differential amplifier 

212 



INPUT 

FPT102 OR C.B JUNCTIOLF?:1\\  
OF FPT100 

-15V 

100 —r1e\e‘Sfe--41—.1 2 

3 

91 

1000 

10 kit 

10,000 

GAIN 
1,000 RANGE 

SELECT 
100 

010 

CALIBRATE 

9 1 kit 

220 pF 2kfl METER 1 rnA 
FULL SCALE 

DC GAINS • 10,000; 1.000: 100: AND 10 
BANDWIDTH • DETERMINED BY VALUE OF Cl 

OUTPUT TO 
RECORDER 

G) Photodiode amplifier 



ru - 
*. 739- DUAL LOW NOISE AUDIO 

AMPLIFIER/OPERATIONAL AMPLIFIER 

SF/25V 

OUTPUT A 

o o 
INPUT A INPUT 8 

50F175V 

Stereo phono preamplifier — RIAA equalized 



741 - FREQUENCY COMPEN-
SATED OPERATIONAL AMPLIFIER 

o  
INPUT 

Unity-gain voltage follower 

J-
o  

IjPUT 

100 
Vw%  

100 

50 

Non- inverting amplifier 

Inverting amplifier 

 o 

OUTPUT 

10K 

 o 

OJTPUT 

215 



0.1 

INPUT 

o  
10 kn 

9.1 itrl 

Simple integrator 

103 kn 

INPUT 

o  
Von it 0 1..11 

Simple differentiator 

Low drift low noise amplifier 

216 

 o 
OUTPUT 

 o 
OUTPUT 

 o 
•15v 

 o 
OUTPUT 



2N6121 

High slew rate power amplifier 

Notch filter 

217 



27K 

High pass active filter 

01 

-V 

Low pass active filter 

218 



747- DUAL FREQUENCY COM-
PENSATED OPERATIONAL AMPLIFIER 

INPUT 

Unity-gain voltage follower 

10K 

Noninverting amplifier 

100K 

INPUT 

Inverting amp:ifier 

OUTPUT 

OUTPUT 

OUTPUT 

219 



SINE 
OUTPUT 

820 pf 1120 pf 
1% • 1% 

1101,11 
1% 

Quadrature oscillator oscillator 

180 MI 

12 kfl, 

6.2V 
kr 10 .kfl 10 .kil 

10 kil 

V+ 

POSITIVE 
REGULATED 

OUTPUT 
+12V 

11 kf2 

5 k fl - 

Tracking positive and negative voltage references 

NEGATIVE 
REGULATED 
OUTPUT 

-12 V 
It< 5 mA 
SOURCE OR 
SINK 

220 



Notch filter 

+15V 

EIN1 

CURRENTSOURCE AMPLIFIER 1.5 MI 
20 kfl 25.8 kfr 
1 % 1N963B 1% 

20 MI 
1% 12 kn* 12 kfle +15 V 

1 % 1 % 

5 kIl 

1% EIN2 

20 MI 15 kfl 

Analog multiplier 

1501d1 200, = em 150 MI 

-15V 
25.8 kil 
1% 

_15v ZEROADJUST +15v 

221 



748-HIGH PERFORMANCE OPERATIONAL AMPLIFIER 

VouT 

Feed forward compensation 

VIN 

t5 V 

100kff 100k11 

Pulse width modulator 

222 



Inverting amplifier with balancing circuit 

OUTPUT 

Voltage comparator for driving DTL or TTL integrated circuits 

223 



30 oF 

Low drift sample and hold 

OUTPUT 

Voltage comparator for driving RTL logic or high current driver 

224 



749— DUAL AUDIO 

OPERATIONAL AMPLIFIER/PREAMPLIFIER 

.15 V 

VIN 

010.15 y 

-15 V 

Voltage to frequency converter 

V 

1.5 Al 

TAPE HEAD 
•Yrr• 

470 oF  
sY* 
son so „11/5 v 

1.2 mn 
o 
TO 

SIDE 

1/2 

749 

4 

loon 

NS945 

your 

1.3 kit 

j 0 11 12y 
,1115.2:fi 

m  

750 kn 

15 kn 
0 we 

4005 pF 5C00 9F 

o 

T-.1„ 
OPTIONAL FEEDBACK 
TONE COMPENSATION 

Stereo tape preamplifier 

loko 

225 



760- HIGH SPEED DIFFERENTIAL COMPARATOR 

100 K 

Level detector with hysteresis 

+ 
V 

Zero crossing detector 

226 

OUTPUT 

OUTPUT 



775- QUAD COMPARATOR 

•.1.6 

+VREF 

Basic comparator 

V• 

'VREF 

• ViN 

Noninverting comparator with hysteresis 

V• 

VIN 

V-

Zero crossing detector ( dual supply) 

VOuT 

your 

227 



VIN 
VOUT 

Zero crossing detector (single power supply) 

OUT 

Free running square wave oscillator 

228 



776— PROGRAMMABLE OPERATIONAL AMPLIFIER 

High accuracy sample and hold 

1MC) 

VIN 
vouT 

Nano-watt amplifier 

229 



100K 
A 

• 5v 0—.A.A"  -15v 

2701(12 

N5961 

5 6Ail 

'Mn 
0  • 15V 

7 

° VOuT 
V20  

2 nerz 
• isv 0—%^A,  -15v 

520  

270kt-1 

10kil 
"••••• N5961 

looks1 

V30  

2 76117 
• ISV Ch—oV'S,N  

1941 

10141 

5.6K 

-15V 

2701d2 

N5961 

Multiplexing and signal conditioning without FETs 

230 



High input impedance amplifier 

777-PRECISION OPERATIONAL AMPLIFIER 

2.2 M 

Bias compensated long time integrator 

231 



101AO 

10pF 

Capacitance multiplier 

NV 1i I OUTPUT 

HMO 

-e 

30pF 
0 
-I- TRANSDUCER 

Amplifier for for capacitance transducers 

232 



INPUT 

Bilateral current source 

INPUT 

High slew rate power amplifier 

+15V 

2N6124 

OUTPUT 

.115f1 

233 



±100 V common mode range instrumentation amplifier 

Instrumentation amplifier with high common mode rejection 

234 



791 —POWER OPERATIONAeAMPLIFIER 

Positive voltage regulator 

5 k 50 It 

0 pF 

- 15 V 

VIN 

DC servo amplifier 

SIZES OR 912Vcc 
SERVOMOTOR 

235 



AC servo amplifier bridge type 

798- DUAL OPERATIONAL AMPLIFIER 

Wien bridge oscillator 

236 



1N914 

VREF 

Pulse generator 

10 k 

10 k 

Voltage reference 

VOUT 

VOUT 

237 



10K 1.6 nF 10K 

Multiple feedback bandpass filter 

VREF 

vOuT 

Ground referencing a differential input signal 

238 



100 k 1 M 

AC coupled noninverting amplifier 

100 k 

10 j,,F I 

= 

AC coupled inverting amplifer 

239 



799-HIGH GAIN OPERATIONAL AMPLIFIER 

10K 1.6 nF 10K 

Multiple feedback bandpass filter 

50 k 

VREF 

Wien bridge oscillator 

240 



10K 

10 k 

Voltage reference 

VREF 

Pulse generator 

1N914 

VouT 

241 



TRIANGLE WAVE 

OUTPUT 

VREF 

Function generator 

Ground referencing a differential input signal 

SQUARE WAVE 
300 k OUTPUT 

VOUT 

242 



100 k 

ACcouplenoninverting amplifier 

VIN 

AC coupled inverting amplifier 

1 M 

100k 

243 



0001- LOW POWER OPERATIONAL AMPLIFIER 

INPUT 

Voltage follower 

4 

INPUT 

2 

7 

OUTPUT 

22pf 

8 
0001  OUTPUT 

3 

10 1N914 

- 30V 

Voltage comparator and MOS driver 

244 

14  

1N914 

V2 



0003- WIDE BANDWIDTH OPERATIONAL AMPLIFIER 

V-

ea2.1 

/F" 
3 

20K 1K INPUT 

0003 

8 

1K 

1K 

OUTPUT 

V+ 

Unity gain inverting amplifier 

100 pt 

INPUT 1K 

-  

V-

90pf 2 3 

0003 

10 

V+ 

Unity gain follower 

90pf 

1K 

OUTPUT 

245 



0004- HIGH VOLTAGE OPERATIONAL AMPLIFIER 

R1* 

OUTPUT 

'May be zero or equal to 

source resistance for 

minimum offset. 

Voltage follower 

tel 

j, 

High compliance current source 

246 



0005-HIGH INPUT 
RESISTANCE OPERATIONAL AMPLIFIER 

CONTROL 
DRIVE 

High toggle rate high frequency analog switch 

INPUT 

Voltage follower 

OUTPUT 

247 



0021- 1.0 AMP OPERATIONAL AMPLIFIER 

V-

Unity gain amplifier with short circuit limiting 

10K 

SERVO MOTOR 

DC servo motor amplifier 

248 



91K 

10K 

0021 
10K 6 CASE 

0.1 4.7µF 

-15V ¡SI, 
SPEAKER 1 

+15V 4.7µF 

2 0.5 ' 
1 

3 pF 

INPUT 

-15V 

10 watt ( rms) audio amplifier 

20D 
LOAD 

0022-FET INPUT OPERATIONAL AMPLIFIER 

V+ 

INPUT 

REFERENCE 

Precision voltage comparator 

+5V 

IN914 
6 • TTL 

OUTPUT 
IN914 

249 



90k 

WIWI 

900k 

90k 
t% 

- 15V 

Sensitive low cost "VTVM" 

I s LOW LEAKAGE 
POLYSTYRENE 

= 

MYER 
ZERO 

OUTPUT 

100k 

nee 

0024- HIGH SLEW RATE OPERATIONAL AMPLIFIER 

10k 

VREF 

VIN 

TTL compatible comparator 

250 



1 pF 

INPUT 

Offset null 

Video amplifier 

+12V 

20pF 

-_-

OUTPUT 

251 



0032-ULTRA FAST FET OPERATIONAL AMPUFIER 

INPUT 

1002 

OUTPUT 

Unity gain amplifier 

INPUT 

OUTPUT 

10X buffer amplifier 

252 



INPUT 

100X buffer amplifier 

NIPlff 

OUTPUT 

Noncompensated unity gain inverter 

253 



0033-FAST BUFFER AMPLIFIER 

1101'1,1 

High input impedance ac coupled amplifier 

Vcc • I? Iv 

INPUT 

Single supply ac amplifier 

OUTPUT 

254 



4.5 MHz notch filter 

0042- FET INPUT OPERATIONAL AMPLIFIER 

Precision current sink 

255 



100M 

INPUT 

Guarded full differential amplifier 

10K 

INPUT 

2K 
10K 

REFERENCE 

v-

Precision voltage comparator 

•5V 

INg14 

Tn.. 

OUTPUT 

IN914 

256 



1111P111 

IP0.1pf % LE LOW AKAGE 
OirSTYRINE 

Sensitive low cost "V7VM" 

-15V 

0044- LOW NOISE OPERATIONAL AMPLIFIER 

VIN 

X1000 Instrumentation amp 

VOUT 

001,0 

257 



MINT 

01111.11T 

0011411111111110 
IIIPUT 

Precision instrumentation amplifier 

0062- HIGH SPEED FET OPERATIONAL AMPLIFIER 

OUTPUT 

Fast voltage follower 

258 



10K 

INPUT 

Fast summing amplifier 

INPUT 

INPUT 

10µF 1M 

1M 

1M 

Differential amplifier 

INPUT 

REFERENCE 

V-

Fast precision voltage comparator 

OUTPUT 

OUTPUT 

+5V 

IN914 
TTL 

2K OUTPUT 
IN914 

259 



Wide range ac voltmeter 

1303-STEREO PREAMPLIFIER 

VCC 

Phono preamp (RIAA) 

260 



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

1306-HALF WATT INTEGRATED AUDIO AMPLIFIER 

1 0 k 

1.0 Meg n 

0.1 mf 6 

Volume 
Control 

AM-FM radio, audio section 

9.0 V 

261 



Phonograph amplifier ( ceramic cartridge) 

1422- MONOLITHI C TIMER WITH 
EXTERNALLY ADJUSTABLE THRESHOLD 

Vcc 5.0 V — 14 V 

VCO INPUT 

(INPUT RANGE 1/3 Vcc 

to Vcc) 

0.01 1.i.F 

Voltage controlled oscillator 

OUTPUT 

262 



8 

6 

INPUT 

UPPER TRIGGER 
POINT CONTROL 
(INPUT RANGE 1/3 Vcc TO Vcc) 

Schmitt trigger 

Vref 

Comparator with time out 

263 



1436- HIGH VOLTAGE OPERATIONAL AMPLIFIER 

78‘, 

Vo 10'vo-v,41 
470 3 

47i 

Differential amplifier with ±20 V common-mode input voltage range 

V, 44 Vo 

6 

Typical noninverting X10 voltage amplifier 

Vo - 44 Voo 

sk 

264 



• • 28 V 

; 

SWITCH 

3 

SAMPLE 

COMMAND 

Low-drift sample and hold 

28 v 4 

IS36 

10 i 

s. 
 die 

1438- POWER BOOSTER OPERATIONAL AMPLIFIER 

Operational amplifier boost circuit 

265 



Digital or analog line driver 

30V 
Floating 
Power 
Supply 

Power supply splitter 

266 



v,, 

0.1 n 

WE 105 oe mob, 

4/0 pf 

Servo/power amplifier 

Noninverting ac power amplifier 

267 



Noninverting power amplifier 

Noninverting voltage follower 

268 



Inverting power amplifier 

Programmable voltage source 

269 



Transconductance amplifier 

cc 

1 /Ai 
2 

0 1 pf 
Sync 
Input 

3 

1456 

4 

0 1 yf 

CASE 

1438 

3 

43 

4 

Astable multivibrator 

270 

VD 

100 



V CC 4 3 

Ae•-• 

VI 
•  

0.1b4F 

9 

13.1 
VEE 

13.1pf 

T  • v" 

1438 

111 

3 

CASE 43 

9 

o 1 pF 
VEE 

° I e • VCC 43 

1438 

121 

4 

6 

3 

CASE 4.3 

9 

Signal distribution 

1438 

131 

3 

4.3 

Fault 

.=•• 

271 



Wien bridge oscillator 

1439- UNCOMPENSATED OPERATIONAL AMPLIFIER 

100 k 

•15 V - 15 V 

VCC V EE 

High slew rate inverter 

272 



Voltage follower 

273 



1\3 

4=k 

•30 V 
• 

•20 Vie  

0.1 0F 

getUffl • 

+15 volt regulator 

7 1460 

10 

51 0 1 mf 

0 1 mF 

_T") 
«=. 

6 

25 k 
8 

6 8 k 

1439 

180 

0 Ot 

2144901 
0 1 tiF 

 • VD. 

 • •sen: 

 e Sense 

 • Vo Return 



1458-DUAL COMPENSATED OPERATIONAL AMPLIFIER 

VIN 

Peak detector 

10K 

2 

+9 

1/2 

1458 

3 
101 

ri 

8 

4 

10K 

Pulse generator 

5 

10 M 
 'VV   

1/2 
4518 

VOuT 

*FREQUENCY OUTPUT 
A 

.001 i.LF 5872 Hz 
.01 ¿.LF 660 Hz 
.10 i.LF 51 Hz 
1.00 p.F 8 Hz 

5 +1/2 

1458 

10K 

7 

1K 

275 



1494- LINEAR FOUR-QUADRANT 

INTEGRATED MULTIPLIER 

10 0 

SIO 

00 62 è 

1494 

SO è 274 

P4 100 

14 

IS 13 

•I V • I V 

Square root circuit 

e  

104 

SI 

10 
14.••• 

4 SI 
...44414144-4 

JO. 

20 

-r 

304 62 •1 v -1 v 

[71 If • 

494 

lui 

• • 

•15 V •1S 

 • VI 

14 1. 
139628 «I' 

i14S241111 
111 VI 

OR MIS 

22. 

16 

1 

Squaring circuit 

6 13 
4 SI 

el•v%/•. 9/1 

20 

e—T171«. 

20 

01717:Tr 
OFFSET   

oeuT 
OFFSET 

1.3 

10 of 

1S66 

• • 

• IS V • 15 V 

276 



It 6 2 t 15V 15 V 

12 

e. •  

10 

1494 

Wideband multiplier 

tx •  

00 

Vy I  

13 • 
512 2 

20 I. 

110 

100 

110 

62 à 

1494 

20 

e 
••••••• 

16. 

15 

1.1 

I I16• 

1 
1 
1 

10 0 

Typical mult,plier 

I 

624 

• • 

•I1 V 1 v 

• 

277 



-15 V - 15 V 

• • 

62k o 

9 

e  
VAGc 

= 10 

14 94 

16k 

20k 

Wideband amplifier with linear AGC 

ern 
•  

9 

2539-16 
(753904) 

09 tOuiv 
14 

SI k 

+15V — 15V 
• • 

3 k 6.2 k 0.1 izFr 

11 r'i 118 12 

IS V 

.r 0.1 le 

15 5 -I-

1494 

16 k 

3 

Balanced modulator 

6 13 4 51 k 2 

20 k 

20 k 

14 

eo 

4.7k 

278 



1495- WIDEBAND LINEAR FOUR-
QUADRANT INTEGRATED MULTIPLIER 

lo I 

IQI 10 

IC 

• IS V 

1495 

10 

• %A.A. 
4 

%eh 

SI 

(r) Multiplier with op-amp level shift 

1) 

17E 

e la 
AL 

It 

nOUTPUT 
OFFSET 

ADJUST 

1741 

.01 
•-- 101 MF 

Pt 1 

• IS V 

,, hi 
SP.. MEP. • IS V 
I 4 

SI 

 • V. 



V'y •  

t 10 V 101 

10 k 4 
Vet 

-a-. 

10k 
V.11 • :11A. 

101 

10 

3 

13k 

k 

t 27 t 

1St 
•1SV•  

12 k 

-15 V 

20k 

2k 

3.1k. 

10k 

1St 
env 

-IS V 
• 

 • my 

 •. 

Multiplier with improved linearity 



N) 
co 

Divide circuit 

-15V -ISV 

• 

10k 

10k 

10 I 9 
Vx   • 'VV4, 

10k 

10k 10k 

lOI III IS 

39k 

1495 

5 I 

13k 

13 

e1211 

12 

01,J 
.11-1 

I 101.1 

 • VO 

20k 

 • Vz 



• 15 V 
• 

10 

9 

1,3 5 6 

111 

131, 

Square root circuit 

3 

3 

2 

6 

 Vv. 
20 h 

O 1.6 

 • 15 v 

 • v2 



(Dv = E cos m s  
4 

ex = E cos wc •  
9 

Y •  
OFFSET 
ADJUST x e  

12 

Balanced modulator 

Frequency doubler 

8 2 k 82k 

5 6 10 11 

1495 

1 3 k 

2 33k 

14 33 k 

3 13 

6.8 k e 1.0 
• 

—15V 

82 IL 82k Vcc • . 15 V 

283 



1555-INTEGRATED TIMER 

Digital 3 
Output 

2 

Trigger  

Reset 

4 

f + 15V 

1555 

10k 39k 

2N4403 

or Equiv 

11 
Linear voltage sweep circuit 

+Vcc (5 to 15 V) 

Output 

Missing pulse detector 

Sweep 
100k output T.01 J.LF 

Cont ol 
0.01 —r Voltage 
sF 

.1 MF 

2N4403 

or Equiv 

284 



Vcc ( 5 to 15 VI 

a 

2 

27 k 9 1 k 

0 01 µF 6 

 K  
7 

0.001 µF 

50 µF 

-=• 
Load Load 

2 

27 k 

001 µF 

5 I 

 K • 

0 01 µF 

Lew 

r‘) 
co 
cn Sequential timing circuit 



* 'cc (5 to 15 V) 

Pulse width modulator 

1558- DUAL INTERNALLY COM-
PENSATED OPERATIONAL AMPLIFIER 

High-impedance, high-gain inverting amplifier 

286 



SINE 
OUTPUT 

820 pf 

Quadrature oscillator 

820 pf 
1% 

CU •15 VRRENT SOURCE AmPuilER 

159638 

= 

Analog multiplier 

• Is v 

ZERO ADJuST 

758 . Er 

287 



COMPRESSOR 
INPUT 

R 
DI 

COMPRESSOR EXPANDER 
OUTPUT INPUT 

- -.-. 

1/2 1558 

10 kit -15 V 

COMPRESSOR 

Compressor/expander amplifiers 

EXPANDER 

EXPANDER 
OUTPUT 

112 1558 



1776- MICROPOWER 
PROGRAMMABLE OPERATIONAL AMPLIFIER 

Wien bridge oscillator 

INPUT 

820 OUTPUT 

2 141 

-15V 

Multiple feedback bandpass filter ( 1.0kHz) 

289 



Gated amplifier 

SO M 

High input impedance amplifier 

10 k 

290 



1877- DUAL CHANNEL POWER AUDIO AMPLIFIER 

STEREO 
CERAMIC 

CART RI DGE 

10k 

130k =. 

Stereo phonograph amplifier with bass tone control 

291 



Inverting unity gain amplifier 

Stereo amplifier with A, = 200 

292 



1900- QUAD OPERATIONAL AMPLIFIER 

Bi-quad active filter 

VIN 

Buffer amplifier 

o 

470K 

293 



µF 

Low-voltage comparator 

VIN 

VREF 

Comparator 

294 



1M 

VIN 

V+ 

Schmitt- trigger 

1.5M 

Pulse generator 

10M 

30K 

295 



Square- wave oscIllator 

Bi-stable multivibrator 

296 



+ 
V 

Differentiator 

OR gate 

297 



AND gate 

+ 1 

*V2 

Difference integrator 

298 



1M 

VIN 

V I-

Low pass active filter 



VI 

V2 

510 pF 
100K 

°.«.1 
510pF 100K 

CH 

VI > V2 

Low-frequency mixer 

0.10.d 

o 

Bandpass active filter 

300 



30K 

Free- running staircase generator/pulse counter 

2M 

Vol 

One-shot multivibrator 

V 

o 

301 



V+ 

TNT I 

One-shot with dc input comparator 

Sawtooth generator 

302 



470 pF 

High pass active filter 

3301- QUADSINGLE SUPPLY OPERATIONAL AMPLIFIER 

510 k 

0 1 MF 510 k 
vin s___) 

Noninverting amplifier 

.15 v 

8W = 250 kHz 

 eVo 

•S 

10k 

303 



510 k 

Vin 
 •Vo 

Inverting amplifier 

Logic OR gate 

304 



w 1
 + Vcc = + 15 Vdc 

75 k 

Logic NAND gate ( Large Fan-ln) 

75 k 

Logic NOR gate 

1 
3301  • t 

+ 

305 



vcc 

RESET SET 

R-S flip-flop 

VCC 415 V 

51 k 

Astable multivibrator 

vcc 

306 



0.001 eiF 

Positive-edge differentiator 

0 001 eàF 

VCC = + 15 Vdc 

Negative-edge differentiator 

Vo 

307 



3302- QUAD COMPARATOR 

+V 

VIN 

VOUT 

— VREF 

Basic comparator 

+VREF 

- V IN 

Noninverting comparator with hysteresis 

OUT 

308 



VOuT 

Zero crossing detector 

VIN 

Zero crossing detector (single power supply) 

VOUT 

309 



Free running square wave oscillator 

3303-QUAD OPERATIONAL AMPLIFIER 

46nf 

10K 1.6 nF 10K 

VREF 

Multiple feedback bandpass filter 

OUT 

310 



V REF 

Wien bridge oscillator 

160K 

VIN 

Bi-quad filter 

311 



11sJ 914 

Pulse generator 

TRIANGLE WAVE 

OUTPUT 

%IRE , 

Function generator 

312 

SOUARE WAVE 

300 k OUTPUT 



IC) k 

lo h 

Voltage reference 

0 05,..f 

Voltage controlled oscillator 

vOUT 

313 



AC coupled noninverting amplifier 

100 k 

AC coupled inverting amplifier 

314 



3380- EMITTER COUPLED 
INTEGRATED ASTABLE MULTI VIBRATOR 

3-7 V 

50/25 

cc 

1.0 tx 

0.01/2 j_ 

T  
3880 

5 

6 

10/10 

Go) 
cri Typical application in 3 - 25 V dc- dc converter configuration 

120 µH 

2N4401 

1N3601 

5/35 

MZ92-27C 

 0+25 V 

3.3 k Vo 

n - 



3401- QUAD OPERATIONAL AMPLIFIER 

510 k 

yin 

Noninverting amplifier 

510 k 

+15 V 

Inverting amplifier 

316 

10k 

 .vo 

vo 



510k 

Vm 

Amplifier and driver for a 50-ohm line 

Zero crossing detector 

317 



62 k 

0.005 pF 

 I(  

300 k 

1/4 3401 

100k 

1 2 

VCC 

4 62 k 

BP 

0 005 sIF 

6 

1/4 3401 

1 

1120k 

300k VCC 300 k 

5 100 k 

11 

o 0.1 pF 
300 k 

300 k 
r  1/cc 
Vin 12 

Bandpass and notch filter 

1/4 3401 

• 

10 

100k 

 • NOTCH 



3403— LOW DISTORTION QUAD OPERATIONAL AMPLIFIER 

Vnif 

Function generator 

v cc 

10 k 

10 k 

Voltage reference 

Spun,. Wipe 

Output 

319 



50 k 

Wien bridge oscillator 

320 



() 

Bi-quad filter 



3405- DUAL OPERATIONAL AMPLIFIER/COMPARATOR 

vc 

vce 
e 5.0 k 

1 RA 

10 k 

3 

°vcc 

5.0 k 

Comp 1 

OP Amp 2 

10 

9 

• 8 
V 

150 k 
.y•A  

300 k 

12 

o 
VEE 

14 

13 Op AmP 1 

Pulse width modulator 

10 k 
vcc 

Acioust 

Window comparator 

4 5.0 k 
7 

11 

Comp 2 

o 
VEE 

Op Amp 2 von 

322 



vcc 

1 k 

Camp 2 

High/low limit alarm 

V CC 

10 a 

10 k 

V CC 

2 0 k 

2 0 k 

vc 

10 k 

OP Amp 2 

1 0 01 *AF 
-e 

o 

3458-COMPENSATED DUAL OPERATIONAL AMPLIFIER 

V ., 

Function generator 

Souere Wave 

Output 

323 



v cc 

10 k 

1 0 k 

Voltage reference 

50 k 

V ref 

Wien bridge oscillator 

324 



e  - 

160K 

0.1 je 
1.6M .001 le 

V • 

tn Bi-quad filter 

3458   

 e astutpass 
Output 

1.6M 
1.6M 4 

 10•V'v  

ref 

160K 

.001 pf 

345 
100 k 

1.6M 

100 k 

V, et 

Vrei 

3458 

345 

Notch Output 



co 
K1 
cn 3556- DUAL INTEGRATED TIMER 

Tone burst generator 

Discharge 

2 

Thres— 

hold 

T •  
0 God 



i
Thr" Reset old 

1 

2 

ischerge 

Voltage 1...3 

Con rol 

t  
• 

G) 
N) 
Y Dual astable multivibrator 

God 

Trigger 

0 0 
Output 

Trigger 

11 

 0 + 15V 

Control 
Voltage T,. 

e-, 

I 
l 
•--0 GND 



charge 

1 0 erF 
1 Tr . gger 

Reset 
27 k 

0.01 se 

ControÇ1 

Output 
• 
0.001 je 

God 

vcc 

1/2 3556 

God 

0.001 se 

Loed 

50 se 

Vcc ( 5 to 15 V) 

 • 

v cc 

God 

Reset 

0.01 ge 

-i 
Contra 

Output 

Load Load 

Sequential timing 



Vcc ( 5 to 15 V) 

Clock 

Input 

Pulse width modulator 

Gnd 

3900-INTEGRATED QUAD AMPLIFIER 

RATE 
INIR4 

Modulation 

Input 

Siren with programmable frequency and rate adjustment 

329 



4131— HIGH GAIN OPERATIONAL AMPLIFIER 

Voltage offset null circuit 

yin > 0 

Vout 

Vou t = K1 In ( K2 Vin) 

OFFSET 
ADJUST 

Logarithmic amplifier 

330 



High impedance bridge amplifier 

Pin 

SWITCH 

SAMPLE 
COMMAND 

Low drift sample and hold 

4 
0.1id 
Polycarbonate 

-15V 

+15V 

eo.ut 

331 



4132- MICROPOWER OPERATIONAL AMPLIFIER 

OUTPUT 

(= TRANSDUCER 

Amplifier for Piezoelectric transducers 

10pF 

Capacitance multiplier 

332 



Temperature probe 

4136— QUAD 741 OPERATIONAL AMPLIFIER 

10K 
620S-2 

INPUT 

0.33pF-'0.31.4F 

3 

L 

1K 

2 

4.1K62K 

20K 62on 
--"•̂ 1\4 OUTPUT 

0.33 F 

4 
o 

1K 

7 — 

4 
9_ 4136_1 

— 07337F 

_I  1.62K r-• 
0.34F -I- 13.2K 

1K 

400 Hz lowpass butterworth active filter 

333 



EinA 

50K 50K 

Stereo tone control 

E Ill 8 

2.2 eiF 5K 50K 5K 



Voltage follcwer 

Lamp driver 

335 



+vIN 

+VREF 

Comparator with hysteresis 

v 4-

Squarewave oscillator 

Vote 

VOUT 

336 



your 

Power amplifier 

AC coupled noninverting amplifier 

337 



18 k 
141 

001 pF 

DC coupled 1 kHz low-pass active filter 

VIN 

AC coupled inverting amplifier 

VOUT 

338 



THRESHOLD 

DETECTOR 

Triangular-wave generator 

VOA 

FINA E INB 

1 2 k 
100 k Ç 100 k 

INTEGRATOR 

Cl 

0 1 pF 

RIAA preamplifier 

339 



SINE 
OUTPUT 

0.02 pF • 0.01 'IF 

Low frequency sine wave generator with quadrature output 

390 k 

VIN'4444.  

001 ”F 

390 k 

001 ,F 

620 CI 

COSINE 
OUTPUT 

V • V. 

120 It 

VOW' 

1.4 
4136 

39 

1100 k 100 k 

1,4 
4136 

O 
V. 

1 kHz bandpass active filter 

340 



20 k 20 k 
It IX 

Full-wave rectifier and averaging filter 

30 k 

Notch filter 

IS k 
DC 
OUTPUT 

341 



OUTPUT 

Differential input instrumentation amplifier with high common mode re-
jection 

4250- PROGRAMMABLE OPERATIONAL AMPLIFIER 

Pulse generator 

342 



2N3019 

'SEE TEXT 

10M 

.350 /.4.1A/ quiescent drain 5 volt regulator 

Instrumentation amplifier 

343 



= 
-I SV 

VOLTMETER 

Voltmeter 

Ammeter 

344 



Basic voltage reference 

15V 

VREF (10V) 

2N5639 

VREF 

100k 

240 

160k 

Improved voltage reference 

345 



4739— DUAL LOW-NOISE OPERATIONAL AMPLIFIER 

EinA EMB 

5K 50K 5K 2.2 pF _2.2 µF 5K 50K 5K 

0.068 µF 

0.068 µF 

1.67K  

 1 
50K 50K 

Vog 

Stereo tone control 



7514-HIGH GAIN OPERATIONAL AMPLIFIER 

Crystal oscillator with variable feedback 

347 



e 8015- INTEGRATED SCHMITT TRIGGER 

Morse code practice oscillator 



1K 
10K 

__ 220 

8015 
1K 

r / 
LED 

+ 
_ 

9V = 

LED flasher 

VANTENNA 
5 

8015 

RF energy detector 

1K 

'). 
LED 

4 

+ 
_ 

9V 

GROUND 

349 



81-HIGH INPUT IMPED-
ANCE INTEGRATED AUDIO AMPLIFIER 

Basic amplifier 

20K 

3.5 µF 

Amplifier with AGC 

350 



52107- LOW INPUT OFFSETOPERATIONAL AMPLIFIER 

10M 

Noninverting amplifier 

52702- INTERNALLY 

COM PENSATED OPERATIONAL AMPLIFIER 

30- dB, 10- MHz amplifier 

351 



72301-INTERNALLY COMPENSATED OPERATIONAL AMPLIFIER 
47 pF 

 )1  

10 k 

72301 

+15 V 

4.7 pF 

5 k 01% 

5 k 
-15 V 

— 150 pF 

50 k 01% 

50 k 0.1% 

5 k 

A INPUTS 

0 .15 V 

72301 

-15 V 

T 150 pF 

50k 0 Vi 

Differential-amplifier with -±-100-V 

input-common- mode range 

 -0 o 



470 pF 

— 1(-----
72709-LOW INPUT NOISE OPERATIONAL AMPLIFIER 

0 k 
.  

8.2 M 

47 IcS1 

INPUT 47 kr, 

1.5 k 

150 k 

10 k 
-= 

vcc+ 
O 

72709 

147 k 

'r.—. 

T700 

pF 

  0 

VCC— 

120 pF pF 

 O vcc+ 

10 k 

OUTPUT 

 0 

60-dB preamplifier for a magnetic tape output 



0.00534F 

10 k 

10 k 

e 1.2 k 

Band- reject active filter 

-1E-• 1E-
0.01 pF 0.01 µF 

72709 

8.2 k 

7 k 7 

 O Vo 



30 pF 

0.1 pF 

10 M 

0 1 

100 F N.P 

1—w.-411 
10 liS2 

10 k 

180 pí 
1 2 kZ 

180 pf 

10 k 

 0  + 12 V 

1N914141 

-*e 

0  - 12 V 

01 
(xi AC millivoltmeter 



72733- WIDEBAND HIGH INPUT 

IMPEDANCE OPERATIONAL AMPLIFIER 

High-input-impedance wideband amplifier 

OUTPUT 

Fast Schmitt trigger using a video amplifier 

356 



72741-INTERNALLY 

COMPENSATED OPERATIONAL AMPLIFIER 

+15 V 

500-mW audio amplifier 



Audio amplifier with AGC 



..-----AAA 

I 
100 k 

.... 

100 k 

72771 
+ 

10k 

T vcc_ 

47 k 

VoA 1 2.2 k 

47 k 

1N914 

---

co 
c.n 
co Multivibrator with voltage- controlled frequency 

 MAr  

0.01 i.,F 

72741 
V0A2 

1N751 

1N751 

10 k 

5.1 V 

5.1 V 



72770- SUPER BETA OPERATIONAL AMPLIFIER 
3 pF 

10 M 

51 

VCC— OFFSET 

ADJUST 
10C pF 

5.1 M 

High- input- impedance inverter 

INPUT 

100 pi 

High- input- impedance differential amplifier with improved common-

mode rejection 

360 



72810-5 MHZ OPERATIONAL AMPLIFIER 

+12 V 

Crystal- controlled logic generator 

361 



Part II 

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 

2 
 VVN., 

5m H 
FD 666 

2N2905A 

 ry-y-y-%  

V n 
18-40V 

Switching regulator delivering up to 500 mA 

10 

8 

2 6 
100 

3 5 

4 

/77 
100p F 

/77 

16.7 § 0.1 

2.27 K 

/77 

10, VOUT 
15V 

15µF 
35V 



1N3880 

VIN 

13-40V 

2N3447 

22µF 

50V 

520µH 
Vow- 10V 

68 22 

2 N2905A 

2 

/77 

Switching regulator delivering in excess of 500 mA 

1 M 
 Vv‘e  

3 

1 8 

100 

4 

/17 

0.1µF I 11.1 K 

6 

5 

100µF 

35V /77 

/77 

2.44K 



Ll 

1N3880 
I 

VIN <  

8.5V 

OR MORE 
1 47e 

35V 

0.1pF 

c...) Synchronized switching regulator using 20 kHz square wave signal for drive (7) 
01 

+  
100pf 

35V 

/77 

20kHz SQUARE WAVE DRIVE 

VOUT 
5V 

01 = 2N34-45 

02 = 2N2905A 

Li = 100 TURNS #22 ON PERMALLOY CORE 



c.) 

A VIN (8.5V OR MORE) 10K 
47/IF 35V 03 .02 

Switching regulator with overload/short-circuited output protection 

e7 1M 1K 
 vsiv  

5V 

I5.5K 3.1K 100pF 35V > Vote 5V 
01 = 2N3447 02 = 2N2905A 03 = 2N2905A Li = 70 TURNS #20 ON PERMALLOY CORE 



104- NEGATIVE VOLTAGE REGULATOR 

t Sohd Tantalum 
Tom RI lot exact 
state factor 

Basic regulator circuit 

 • ONO 

50 k 
001 o.iF 

4.7 ALF 

VEDAS • 10 V 

k 
1% 

2 

9 

470 PF 

104 

Separate bias supply operation 

2 

41) R2 

V° 1000 

2N3740 or 
Equiv 

• vin 

1Solid Tantalum 

367 



4 7 µF1 

T Solid Tantalum 

High current regulator 

lo < 2 A 

2N3055 or 
Erauw 

1/1n < - 12 V 

105- POSITIVE VOLTAGE REGULATOR 

10 amp regulator with foldback current limiting 

368 



1.0 amp regulator with protective diodes 

OUTPUT 

45V 30V 

3 9V 

neitond ,riA. A 083081 2 . 

6 amp variable output switching regulator 

369 



109-5 VOLT INTEGRATED VOLTAGE REGULATOR 

INPUT 

.22µF 

Fixed 5 volt regulator 

INPUT 

2 

.22µF 

109 

OUTPUT 

(5 VOLTS) 

1.0µF 

2 

3 

OUTPUT 

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

370 



INPUT 

.22µF 

109 

2 

3 OUTPUT 

Regulator with adjustable output 

10 V 

0 22 

n 
w 1..1_1E370 OR EOUIV 

300 

1K 

5 0 V 
0 3 0 A 

10 MF 

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

371 



emE1090 OR ECIUIV 

10V 1 r 

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

m.12955 OR EOuiv 

10V 

5.0-volt, 10-ampere regulator 

372 



501 

30 Vimao 

10 

2N6049 
OR EllUIV 

01 3 Mi2955 OR E OU V 

0 220F 

5 0 V 

0 10 A 

10 bif 

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

INPUT 

High stabil:ty (0.01%) regulator 

OUTPUT 

373 



•VIN   

IN 

0 33 bd _11 

105 

0 33 

Tracking voltage regulator 

741 

0  

2N6124 

 o 
+VOUT 

—VOUT 

1 17 -INTEGRATED ADJUSTABLE VOLTAGE REGULATOR 

VIN 
.1pf 

(28 VOLTS 

OR GREATER 

117 

2 

3 

5K 

240 

1.2-25 volt adjustable output regulator 

374 



Precision current limiter 

VIN 

One amp current regulator 

375 



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

INPUT 

(7-35 VOLTS) 
117 

2 

720 

OUTPUT 

15 VOLTS) I240 :lie 

2N2219 

Five volt logic regulator with electronic shutdown 

376 

1K 

TO TTL 



INPUT 

(35 VOLTS) 

I  
e---• . 1/4.F 

117 

2 

0 to 30 volt regulator 

Slow turn on 15 volt regulator 

3 OUTPUT 

1 LM113 

680 

—10V 

120 

3K 

377 



VIN 

.1µF 

117 

2 

3 Vour 

240 $. 

5K 

o 
o 

Adjustable regulator with improved ripple suppression 

VIN 

(15 VOLTS) 

Highly stable 10 volt regulator 

378 

1pf 

Vour 

(10 VOLTS) 



VIN 

12 volt battery charger 

INPUT 

117 

2 

2 

3 

480 

117 

AC voltage regulator 

120 

3 

1 120 
.1 

q 

4 

480 

- 

in 

OUTPUT 

379 



120-INTEGRATED NEGATIVE VOLTAGE REGULATOR 

2.2µF 

INPUT 

Fixed voltage regulator 

2.2µF 

INPUT 

120 OUTPUT 

25µF 

Variable output regulator 

120 

i 5K 

1µF 

750 
OUTPUT 

380 



,J7 
2 2mf 

LOAD 

p.F 

INPUT 120 2 

OUTPUT CURRENT = 1mA + 52v 

Precision current source 

123-5 VOLT 3 AMP POSITIVE INTEGRATED REGULATOR 

VIN 123 VouT ( 5 VOLTS) 

Basic 3 amp regulator 

381 



O-10 volt adjustable regulator 

145- NEGATIVE THREE AMP INTEGRATED REGULATOR 

Fixed regulator 

382 



%V y V y ZSV 

IUNREGVLATE 0o  

SO- F 

-ISV 

s -4 SV 

200.0 

/08 

640 

145 
1 91 

-2V ECL termination regulator 

High stability regulator 

•• CI n n 

'Keep 

8/1074 
_ _02 

V 2V 

383 



4 7,F 

SOLID SOLID 
TANTALUM TANTALUM 

CON 

+ 4 7,F 

SOLID 

2 2-F _ TANTALUM 

SOLID 
TANTALUM 

Dual 3 amp trimmed supply 

2.2pf 
SOLID 

TANTALUM 

+ 
26uf 

50K 

220 

4.7pE 

3 
INPUT OUTPUT 

Variable output (- 5.0V to — 15V) 

384 



340- SERIES VOLTAGE REGULATOR 

Current source 

0 25 
16* 

V,N 

• 19.5V TO 25V 

2N4398 

SINGLE 
POINT GND 

15V 5.0A regulator with short circuit current limit 

4 

V°, . I 5V 
AT 5 AMP 

385 



10V regulator 

30 

101 

30 F 

3 Ok 

10k 

12k 

11›.0 VOUT 

Variable output regulator 

386 

2.2.F 

 o 



20V 0  

22..F 

300 

1)7 

22._ 

V.,„ 20V 320 

Tracking dual supply ±5.0V - ± 18V 

Electronic shutdown circuit 

 0 

à I N4720 

174720 

 o 

Vo, 15V 
Io, I 0 AMP 

387 



ti2V 

Variable high voltage regulator with shortcircuit and overvoltage protection 



342 -INTEGRATED VOLTAGE REGULATOR 

INPUT 
342 

2 OUTPUT 

3 

Fixed output regulator 

±15V, 250 mA dual power supply 

.11IF 

VOUT • 1511 Q250 mA 

GNU 

VOUT -15V•260mA 

389 



INPUT 

/77 

2N4922 

470 " 

5W 

.22µF 

High output regulator 

342 

3 

1N5364 

33V 

2 OUTPUT 

1N4001 A 

\-ii\lN5359 

/77 24V 

/77 



0070- PRECISION BCD BUFFERED VOLTAGE REFERENCE 

+15,, 
INPUT 

10V 
OUTPUT 

Statistica. voltage standard 

1N4004 

47K 
30K 
1W 

AC 
INPUT 

10µF 

200V 

30K 

0070 

.01 ie 

1K 

3K 

AC voltmeter 

391 



1468- DUAL 15 VOLT TRACKING REGULATOR 

4 

INPUT 1.1 

Basic 50-mA regulator 

INPUT I.) 
I•70 V to • 30 

INPUT 

(-20 V to - 30 V) 

K112955 

±1.5-ampere regulator 

392 

OW 



1469-FIVE VOLT HIGH CURRENT REGULATOR 

V,nl> 60V 

1 
V,,,2 1 

V,,,2 > 95 

P50mA•10 

5 volt 5-ampere regulator 

5-volt 5-ampere regulator 

71143055 OR EOM 50 A.m.. Vo .5 0 Vdc 

0 OR IOOOis 100 mr 
CASE I, e 

7543055 OR Hwy .5 0 v 

10 mA 

393 



2N4904 OR EOM 

PNP current boost connection 

3 0 A -. 01 • V 0 

1723- WIDE RANGE VOLTAGE REGULATOR 

+5 V, 1-ampere switching regulator 

394 



0 33 

vin 

.20 V•  
1121 8 

0 1 eg ,..—z—7. 

•  

(11) 7 

161 4 
o  

(5) 3 
•  

2N3055 
o, qu'y 

61101 

1723 

10 121 

1 131 

2 (4) 
Ca 1  

100 pF 
o I 
9 1131 

12 k 
,\ AA 

• sense Vo 
 • 

L 
,≥ 10 k Load : 

-Sense 

+15 V, 1-ampere regulator with remote sense 

Vo 

+5 V, 1-ampere high efficiency regulator 

.15 V 

_L 

395 



(12) 8 

Vim -20 V 

•  

6 ( 101 

10 k 

—15 V negative regulator 

v,„ 
•18 

23791 
or Eoury 

+12V, 1-ampere regulator using PNP current boost 

396 

Vo - 15 V 

2N3055 
or Equiv 



4194— DUAL TRACKING VOLTAGE REGULATOR 

o 001,..F 

vin'o  

vin - o  

4194 

V, 
GNO RO VO r 

CA) 
CO 

Balanced output voltage — op amp application 

0-

`VS 15 
I> To Additional 00 Amps 

4 7;,f 1 

741  cl (Typically 180 741's) 

7j..f t 

Ro (1((!) , 25 Vow( " 

  To Adaitional Op Amps 

-Vs = 15 



cà) 

O 001pF 

Vin .0  

Vin_ o  
vin 
Rs 

O 

4194 BAL 

- GNO Ro -Vo 
02 %.10s.,.... IR 

Unbalanced output voltage — comparator application 

PO (ll") ¿ S VOUT 

11 4 2mF 1 

+VS 12V 
 al. To Add,00nal Comparators 

710  o (Typically 38 RM7101) 

Admit Ro lot - Vs • -6V 1156111 then 
Admit Re •Vs • • 12V 120KS11 

or To Add.uonal Comparators 

t -VS ' -6V 



2N4905 

I 

LOAD REGULATION 
10mV IP 2 5A 

Ro ( Kt!) = 2 5 Vo 

CA) 
CO 
(0 High output current application 



4195-FIXED 15 VOLT DUAL TRACKING REGULATOR 

+18V to +30V 
o  

-18V to -30V 
o  

+V1N 

4195 

-VIN GND 

+15V at 100 mA 

+v   
▪ -T- 10vF 

-15V at 100 mA 

-V 

- 10pF 
+ 

Balanced output (Vo = ±15V) 

+53V to +60V Vo +50V at 100 mA 

10 pF 

15 KSI 

35Kfl 

- R2 

(Vo + 3V) < VIN < 60V 

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

400 



2N4905 

iVIN 47S2 

0.1 pF 

-VIN 

o  
41n 

2142297 
0.1 pF 

+VIN GND C+ +Vo 

4195 

IN 

Rsc 

o 
High output current 

RSC 

+Vo = + 15V 

2N4 4 
 1  

_ 60pF 

.7•7 -V = -15V 

LOAD REGULATION 
10 mV @ 2.5A 



7905- NEGATIVE FIVE VOLT 
SERIES VOLTAGE REGULATOR 

• INPUT 

2.F 

- INPUT 

Dual trimmed supply 

Current source 

402 

1N4001 



1./ 

F 

2N4093 

7905 

200 r. 

101. 

308 10..F 

High stabil ty 1 amp regulator 

Van I-1 

403 



72309— FIVE VOLT INTEGRATED VOLTAGE REGULATOR 

Vo - 7 V to 30 V < (V1 - 2 V) 

o  
VI 

o 

0.2 MF 

72309 

1 k --1Aer  
51 k 

72309 

5.1 k 

10 k 

 o 
vo 
o 

Highly stable adjustable- output voltage regulator 



78105- FIVE VOLT INTEGRATED VOLTAGE REGULATOR 

INPUT 

.33µF 

78L05 2 OUTPUT 

3 

Fixed five volt output regulator 

VIN 

+20V 

- VIN 

- 1 OV 

22 

2214.F 

1M 

78L05 

.01µF 

Vote 

2.44 

2 44K 

Variable output regulator 

7 

301A 

HE-
30pF 

 p. 5K 

1gF 

405 



Part III 

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. 

406 



4001 - CMOS QUAD NOR GATE 

OR gate 

RS latch 

407 



4011- CMOS QUAD NAND GATE 

VDD 

Basic NAND gate 

VDD 

Inverter 

408 

OUTPUT 

OUTPUT 



VDD 

AND gate 

1 

2 

OR gate 

OUTPUT 

409 



VDD 

AND/OR gate 

1 
- 

- 

- 

4011 b  
.1 

VDD 

1 

1/4 --\ 1--
4011 0 

NOR gate 

410 

1/4 

4011 

OUTPUT 



Quad input NAND gate 

Exclusive OR gate 

411 



Exclusive NOR gate 

4011 

100K 4-

/47 

OUTPUT 

Clock pulse generator 

412 



4012-CMOS DUAL FOUR INPUT NAND GATE 

INPUTS 

ENABLES 

Enable input 

2 

VDD 
T 14 

3 

4 
5 

1 2 

1/2  '.. 

4012 

 } 

1 

10 

e--. 

1/2  

4012 

7 

OUTPUTS 

 l> 13 

4017- CMOS DECADE COUNTER/DECODER 

VDD 

10 Hz 

IN 

1-Hz timebase 

1 Hz OUT 

413 



VDD 

60 Hz 
IN 

10-Hz timebase 

14 

CLOCK INPUT 0--0 

Random number generator 

414 

10 Hz 

OUT 

1K 



4023-CMOS TRIPLE THREE INPUT NAND GATE 

6- input OR gate 

5 

Voo 

1,3 
4023 

1   

21 /3 
4423 

8  

6 

9 

11   
121'34023 10 

0  13  

"«  

9- input NAND gate 

6 

5 

Vo 

3 
4023 

6 

r)7 OUTPUT 

415 



'4027-CMOS DUAL J-K FLIP-FLOP 

VDD 

OUTPUT 

INPUT 

Divide-by-2 counter 

Divide- by-3 counter 

416 



VDD 

INPUT o  

15 6 

1/2 4027 

9 

12 

CLOCK 

13 

5 1/2 4027 

CLOCK 

Divide- by-4 counter 

4 

7 

8 

OUTPUT 

/-7-7 



CO 

6 

8 

4 

7 

5 

J 

1/2 4027 

CLOCK 

3 

VDD 
4 

16 

/ 

8 

I 

10 

2 11 

9 12 

J 

K 

1/2  4027 

CLOCK 
15 

13 

VDD 
a 

16 
8 

15 6 

14 

4 7 

J 

1/2 4027 

CLOCK 

Q 

3 

1 

OUTPUT 

2 

 o INPUT 

Divide- by-5 counter 



VDD 

16 

8 

11 

3 4 5 7 

141 2j 151 1 6f 71 4  

4028 
1- of-8 decoder 

12 13 10 

o o 
C B A 

ADDRESS INPUTS 

8
3
0
0
3
3
0
 1
V
W
1
3
3
0
 0
1
 0
3
8
 S
OI
N3
 -
M
t
,
 



4046-CMOS PHASE LOCK LOOP INTEGRATED CIRCUIT 

+9 

500K 

Tunable oscillator 

4049-CMOS HEX INVERTING BUFFER 

VDD 

Bounceless switch 

420 



VDD 

Triangle wave source 

4051-CMOS ANALOG MULTIPLEXER 

A 

ADDRESS 

INPUTS 

31 71  

VEE 

DATA 

IN 

1-ot-8 multip:exer 

VOD 

421 



A 

DATA 
OUT VEE 

1 7i  

4051 

4 

1- of-8 demulttplexer 

2 5 1 12 15 

5 4 3 

DATA INPUTS 

14 13 

4066- CMOS QUAD BILATERAL SWITCH 

DATA 

INPUTS 

4 

8 
11 

Data bus control 

4066 

VDD 

14 

2 

3 

9 

10 

12 6 5 13 

VDD 

16 

6 

8 

DATA 

OUTPUTS 

 o CONTROL 

422 



Voo 

14 

DATA 

INPUTS 

Data selector 

4 

8 

11 

7 

4066 

2 

3 

9 

10 

12 6 5 13 

DATA SELECT 

4070-CMOS QUAD EXCLUSIVE OR GATE 

IN 

Controlled inverter 

DATA 

OUTPUT 

OUTPUT 

423 



OUTPUT 

1- bit comparator 

424 



Part IV 

TTL/LS Integrated Circuits 
TTL/LS digital ICs 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. 

425 



7400-111 QUAD NAND GATE 

Vcc 

Control gate 

Vcc 

INPUT 

I nverter 

OUTPUT 

OUTPUT 

426 



Vcc 

INPUTS 

AND gate 

Vcc 

INPUTS 

OR gate 

OUTPUT 

OUTPUT 

427 



INPUTS 

AND-OR gate 

NOR gate 

428 

OUTPUT 



Vcc 

4-input NAND gate 

Exclusive-OR gate 

OUTPUT 

OUTPU1 

429 



INPUTS 

Exclusive-NOR gate 

Vcc 

1 

2 

4 

5 

RS latch 

430 

1/4 7400 

Vcc 

3 

OUTPUT 



Vcc 

Gated RS latch 

D flip-flop 

431 



7402-TTL QUAD NOR GATE 

OUTPUT 

AND gate 

OR gate 

432 



RS latch 

4-input NOR gate 

OUTPUT 

433 



Vcc 

7402 

One-shot 

Exclusive-OR gate 

 4. 
OUTPUT 

OUTPUT 

434 



7408—TTL. QUAD AND GATE 

Vcc 

INPUT 

AND gate buffer 

Vcc 

4-input NAND gate 

OUTPUT 

435 



4-input AND gate 

7474—UL DUAL D FLIP FLOP 

Vcc 

114 

3 
Q 

1/2 7474 

D ti 

 e. trte/2 

7 

Divide-by-two counter 

436 



Vcc 

t14 

2 
D 

INPUT 

3 
.1) igb 

Wave shaper 

1/2 7474 

7 

Vcc 

14 

0 -5 

1/2 7474 
12 

5  

OUTPUT 

6 

DATA OUTPUT 

1/2 7474 

13 1 1 

o 

D INPUT - o o o o 

D CLR a5 PRESET 

2- bit storage register 

437 



Phase detector 

438 



7476-111 DUAL J- K FLIP FLOP 

PARALLEL OUTPUT (A B C D) 

DATA o  

Vcc 
• 

4 

1/6 7404 

7 

.1) o  

Vcc 

14 

6 

J 

1/2 7476 

e 

- 

Vcc 

_I_ 
15 • 9 

14 12 

13 

J 

1/2 7476 

71 

1 4 

10 16  

J 

Vcc 

5;  

1/2 7476 

7( 

13 

15 • 9 

14 12  

Vcc 

1  

J 

1/2 7476 

K 

D 
• 

11 
—.--8. 

SERIAL 

OUTPUT 

— 1 

4b. 
Ca 
cs) 4- bit serial shift register 



7490-111 BCD DECADE COUNTER 

Vcc 

Divide-by-5 counter 

Vcc 

INPUT 

Divide-by-6 counter 

440 

IN 

5 

IN 

6 



Vcc 

INPUT 

Divide-by-7 counter 

Vcc 

INPUT 

Divide-by-8 counter 

441 



Vcc 

INPUT 

Divide-by-9 counter 

Vcc 

INPUT 

Divide-by-10 counter 

442 

IN 
7 



7492-UL DIVIDE BY 12 BINARY COUNTER 

Vcc 

60 Hz 
INPUT 

10-Hz pulse source 

Vcc 

INPUT 

Divide- by-7 counter 

8 10 Hz 
OUTPUT 

INPUT 

7 

443 



Vcc 

INPUT 

Divide-by-9 counter 

Vcc 

INPUT 

Divide-by- 12 counter 

444 

INPUT 

9 



INPUT 0 1 -- 

Fyl Divide-by- 120 counter 

11 14 

Vcc 

511 

7490 

1 12 

Vcc 

5? 

INPUT 
10, 

6 
•  

7 10 

12 14 
7492 

6 7 
•  

10 

r".77 

8 
.120 

INPUT  



F»  74154-TTL FOUR TO SIXTEEN LINE DECODER 

DATA OUT 

DATA 8 
o 

INPUT 

21 3 5 6 7 9I 10 11 13 14 15 16 1 

74154 

D CB A 

Vcc 

24 1 

12 

19 

20 21 221 23 

ADDRESS INPUT 

r-r7 

1- to- 16 demultiplexer 



74192- TTL BCD UP/DOWN COUNTER 

Vcc 
• 

16 

16 

71 6i 21 31 
74192 

9 101 1 

7i 61 21 31 
74192 

o  

5 9 10 11 15 

UP (0-99) 

12 

8 14 

V cc 
• 

16 

16 

1 1 21 31 
74192 

1101 11 15 1 

6i 21 31 
74192 

o  

5 9 10 1 151 

DOWN (99-0) 

13 

8 14 

Cascaded counters 



74193-TTL FOUR BIT UP/DOWN COUNTER 

CLOCK 

Count down from N and recycle 

74LS13- LS DUAL NAND SCHMITT TRIGGER 

Vcc 

Gated threshold detector 

448 

OUTPUT 



R1 
1K 

CONTROL 
INPUT 

Cl 

Gated oscillator 

741S30— LS EIGHT INPUT NAND GATE 

Vcc 

INPUTS 

5- input NAND 

OUTPUT 

OUTPUT 

449 



Vcc 

INPUTS 

6- input NAND 

2 

3 

14 

4 

5 

6 

11 

74 LS30  * OUTPUT 

12 

2 

3 

7 

Vcc 

t14 

4 

INPUTS 5 

6 

11 

74 LS30 b * OUTPUT 

12 

7- input NAND 

450 

7 



741S85- LS FOUR BIT MAGNITUDE COMPARATOR 

HIGH EQUAL LOW 

270 

e. 
01 — 

Vcc 

16 

I 

5 6 

£ 

7 

74 LS85 

C B A C 

15 13 12 10 8 

L„J 

1 14 11 9 

2 

3 

4 

5 6 7 

Vcc 
a 

16 

74 LS85 

DCB A D C 

15 13 12 10 8 1 14 11 9 

BIN B' IN AIN A'IN 

8- bit comparator 



74LS132—LS QUAD NAND SCHMITT TRIGGER 

INPUT 

Wave shaper 

Vcc 

INPUT 

Pulse restorer 

452 

OUTPUT 

OUTPUT 



Vcc 

INPUT 

Noise eliminator 

INPUT 

Threshold detector 

OUTPUT 

OUTPUT 

453 



e 74LS151 — LS ONE OF EIGHT DATA SELECTOR 

Vcc 

16 

4 

1 ! i ! 
\ \ \ \ \ \ \ 
3 2 15 14 13 12 

9 10 11 

74 LS151 

51 61  

OUTPUT OUTPUT 

7 

8 

r77 

Programmable gate 



741S 161— LS FOUR BIT UP COUNTER 

CLOCK 
Vcc 

2 

16 

10 

9 

7 

RUN 

CLEAR 

74LS161 

14 

13 

  A 

12 

11 

 øC 

8 

16 

15 

2 

10 

9 

7 

74LS161 

14 

13 

12 

11 

8 

15 

• 

TO ADDITIONAL 

COUNTER (S) 

8- bit counter 

D 

455 



74LS175—LS QUAD D FLIP-FLOP 

DATA BUS 
4 4 4 4 

13 

Vcc 

16i 

12 

5 

4 

4- bit data register 

D D 

C 
74LS175 

B 

15 

 0 CLEAR (CLR) 

10 
C  

7 
B  

2 

8 9 

DATA 

OUTPUT 

 o LOAD 



9 
o  

INPUT 

4 

Vcc 

16i 

49 Q 
1/4 

74LS175 

D 

8 

A 
4 

5 
—4,-- D Q 

1/4 

74LS175 

7 12 
Q 

1/4 

74LS175 

C 
• 

10 13 
--.---

D 

151 

14 

e. 
01 
-.1 Modulo-8 counter 



cn 
OD 

SERIAL 
4 

DATA 0 

INPUT 

CLOCK 9 

Vcc 

16 

1/4 

74LS175 

rt, 

/ 

8 

2 5 

Serial iniout, parallel out shift register 

1/4 

74LS175 

7 12 

1/4 

74LS175 

10 13 

74LS175 

D 
• 

15 
s. 

SERIAL 

DATA 

OUTPUT 



74LS196-LS BCD DECADE COUNTER 

Vcc 

141 

6 ! 
INPUT 0-1 74LS196 D 

7 

r77 

Divide- by-5 counter 

INPUT 

Divide- by 10 counter 

Vcc 

12  INPUT 

5 

INPUT 

10 

459 



Vcc 

1 

11 

BCD   

DATA 10 
INPUT 

4 

COUNT INPUT o  

S1 

8 

D 

C C 

B B 

A A 

74 LS196 

7 

1 

2 

9 

5 

 f. BCD 

COUNT 

 e  INPUT 

6 

S2 

Decade counter 

1 DATA 

OUTPUT 

4- bit latch 

460 



74LS373- LS OCTAL D TYPE LATCH 

20 

10 

HGF E DC B 

191 161 151 121 91 61 51 î 
80 70 60 50 4Q 30 20 10 

74 LS373 

OUTPUT 

CONTROL 
 o 

11 
 o 

80 7D 60 50 4D 3D 2D 1D  ENABLE 

181 171 141 131 81 71 41 31 

HGF E DC BA 

Three state eight bit storage register 

741S374- LS OCTAL D EDGE-TRIGGERED FLIP-FLOP 

Vcc HGF E D 

20 

10 

191 161 151 121 91 1 ! 
A 

i 
Q 70 60 50 40 30 2Q 10 1 OUTPUT 

-.--0 
74LS374 CONTROL 

11  
o CLOCK 

8D 70 60 50 40 3D 2D 1D 

181 171 141 131 81 71 41 31 

HGFE DCB A 

Clocked 3-state register 

461 



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. 

462 



172- INTEGRATED AM IF STRIP 

FERRITE 

LOOPSTICK 

.111fflr 
IMPOMMI, 

«MP 

C) 
T R F broadcast receiver 



175- MONOLITHIC DIFFERENTIAL PAIR OSCILLATOR 
°+Vcc 

•— _.01 p.F 

Z'BYPASS 

  OSCILLATOR 
ce'OUTPUT 

14 

re-4  1 µH 200-3001  
pF 

01 i.LF 

5 pF 

.01 µF   
BYPASS' 7 

10 MHz L-C sine wave oscillator 

+Vcc 

4 

6 

175 

12 

550 i.J.H 

*--u_ .01 µF 
"T BYPASS 

11 

10 

j_ .01 µF 
BYPASS 

330 

75 pF 

2  
5 pf 3 

175 
4 

10 pF 

— 1 MHz 
T CRYSTAL 6 

.01 p.F.T. 

14 

13 

12 

1 MHz crystal oscillator with TTL output 

11 

10 

8 

 o 
OSCILLATOR 
OUTPUT 

-L .01 µF 
T BYPASS 

464 



+Vcc 

1  .01 ¡if 
-1BYPASS 

 ()OSCILLATOR 

330 1  OUTPUT 14 

50 pF 

T 
5 pF 

3 VCONTROL r  

130K.01 µ.F7k 150 pF711.: 

—10.7 MHz 

CRYSTAL  

71- 10 pF 

6 

175 

10 

9 

8 

Is BYPASS 

10.7 MHz voltage-controlled crystal oscillator parallel tuning 

+Vcc 

10.7 MHz voltage controlled crystal oscillator series tuning 

465 



+VCC 

I I 01 pl 
•Is BYPASS 

1.5-3.0 $4,H 

330 

OSCILLATOR 

OUTPUT 
  14 

150 pF 

T5 PF i( 

2 

3 

1 1( 

5 

0 10.7 MHz 
T CRYSTAL 

12 pF 

10 pF 

4 

6 

175 

10.7 MHz parallel resonant crystal oscillator 

13 

12 

11 

10 

9 

 j_ .01 µF 

T BYPASS 

703- LOW POWER DRAIN RF/IF AMPLIFIER 

+12V 

2-8 pF 

50S1 IN 

9-35 pF 

100 MHz narrow band amplifier 

466 



412V 

IN 

1 i.LF 

OUT 

6OOf 703 60011 

.1 i.LF 1 /..LF 

RC coupled video amplifier 

467 



720 — AM RADIO SYSTEM INTEGRATED CIRCUIT 

Vcc = 12V 

5 27k 

ANT 
COIL 12 

11 

I 

il 
T 

01 t _ 

13 Ii 4 17 

720 

rio 
110 9 

6 

1F12 FD111 

8 2 33 k 

22 k 

I os c 
I COIL 

L 

4 

1 k 

10k 01 

220 k 

Capacitor tuned AM radio 



732-FM STEREO MULTIPLEX DECODER 

TA 
F.t II R 

8.0 mH 

L ET 
OUTPUT V. 

INPUT ST REO AUDIO 
MONAURAL MUTE 
DC CONTROL DC CONTROL 

STEREO 
INDICATOR 

LAMP 

Fm stereo multiplex decoder circuit 



1307-INTEGRATED STEREO MULTIPLEX DEMODULATOR 
 0 12V 

110F 

SielellelleerntiOSPIET° H  

ut 

II I. II 14 

12 

12 1 

1307 

10 

11.112.F 

e 
1. Ink 01 

Stereo multiplex demodulator with beacon lamp 

LEFT CHANNEL OUTPUT 

 0 1161ff CHANTIEL OUTPUT 

 0 LEFT SUFFERED OUTPUT 

— 0 111211t SU FFEFIE 0 OUTPUT 

 0 12V 

CD STEREO 11101CATOR l WI 

11.12 133 tinge.QQ - Si 1.0 rill some& Mu Ne. 1141 e olurfelent 

13 Ut wow Ns 31 AWG, its it 12 tam,QQ - Si 1.0 mlaoinmal 
/NNW No. 1.2 w 



131 0— PHASE LOCKED LOOP FM STEREO DEMODULATOR 

OSCILLATOR 
ADJUST k  

Fm stereo demodulator with indicating lamp 

If 1,141 

MONITOR 

o 

CIE RED 

INDICATOR 

LAMP 

(100 A,A) 

471 



1349-INTEGRATED IF AMPLIFIER WITH AGC 

2 0 wF 

1 0 002 uF 

0 CO2 PF 

HE- 1 3 a T3 

160 

0 002 

170 

1309 

7 

• 0 002 0 002 
F 

11 I 

AGC 

Video IF amplifier 

56 pf 

0 002 pF 

0 002 pF 

—  56 PF 

1 8 k 

• 18 Viic 
 • 

AUXILIARY VIDEO 
OW PUT 
 • 

1330 

.33 

•HE—• 

39 

3 

PRIMAR ,/ vIDEO 
AN.0 SOUr:13 OUTPUT 

AFT OUTPUT 



1350- INTEGRATED IF AMPLIFIER 

0 001 pF 

45 M:z 
INPUT 50 

5 k 

0 002 eàF 070 220 

0 002 Yf 

1350 

61 7 

0 002 0 002 

20 pF 

0 1 pf 

12 pf 

22 

3 3 k 

68 pF 

+18 Vdc 
 • 

AUXILIARY 
OUTPUT 
 • 

1330 

33 pf 

'HE— ' 

2 

3.9 k 

3 9 k 

AGC 

Video IF amplifier 

AFT OUTPUT 



A 
-4 
A 1351- INTEGRATED TV SOUND CIRCUIT 

0.01 of 

INPUT •---1( 

0.1 g.if 

I 

0.1 
k,F 

50 01 

•--K----1 

0.1 µF 

== 
25 k 

VOLUME 
CONTROL 

11 

CC 

47 k 

140 Vdc 

1144004 or Equiv 

MJE340 Of Equiv 

30 

 • . 240 V 

4.5 MHz typical application 



1352- TV VIDEO AMPLIFIER WITH AGC 

 • Vcc 

12 Vdc 

RF AGC 
TO TUNER 

•J- 39k 

AGC INPUT 

T ) 0 001 so  
•  

10 if 

RF AGC 
: DELAY 

• 10 k 

6 8 k 

li 

220 

± 0 I 

-.. 

II  1 

1352 

025 

820 

001 

3 
20 pi 

12 

7A-1 2 DF 

68 pF 

3 3 k 

vcc 
18 Vdc 

3 9 k 

1330A 

e 

41 

pf 2 I 

3 9 k 

AUXILIARY 

 • VIDEO 

OUTPUT 

PRIMARY VIDEO 

 • AND 

SOUND OUTPUT 

FLYBACK WINDING -80v PULSE 

crr Typical video IF amplifier application 

 • AFT 
OUTPUT 



1355-BALANCED FOUR 
STAGE HIGH GAIN FM/IF AMPLIFIER 

• 15 V 0 

IF 

INPUT 470 

• 

50 

4 7 pf 

S6 

MPS-HD4 
o 01 

810 
v.", • 005 

TOOT 
001 14 II 

1—•—•• 

100 

001 001 001 

I  

100 

10 

10o 

33 

TO 05 

10 7 MHz 
F luz 

33 
 Yr•••  

470 k 

001 820 

0 01 

470 

Î 0 
001 

01,/, TOOI — T hi 001 —  

MPS6571hoN OE EMPHASIS 
OUTPUT 

 o 
oE EMPHASIS 

OUTPUT 

J I Iso 70 
„F 

so— isvJ 

iTPF  , Nov% 
j 13k 

10 

10 

Dual 1355 FM IF application 



1357 - INTEGRATED IF 

AM PLIFIER AND QUADRATURE DETECTOR 

820 

0 1 mF 

*-1(  
INPUT 

120 pF 

14µH 

3 0 pf 

RI 

13 12 1 
-0 

1357 

T°1 4F 

TV typical application circuit 

0.1 pF 
0 003 

1" 

2.0 mf 

0.1 pf 

5k 

VOLUME 

10 

1316 

20k 

100 k 

0.005 

16 fl 



+ 12 V 

30 ie 
0 8pH 

INPUT ®--• 

2000 pF 

6010 

01 

• 

Fm radio typical application circuit 

r— — 1 

3 3 k 

1 

10 7 MHz 

FILTER 

14 

560 

0.1 FF 001 mF 

0 1 e.JF 

13 

7 

9 
10 

1357 

8 
2 

1 
50 mF 

AUDIO 

OUTPUT 

12 — 4 7 pF 

— 0 I mF 

120 pF 
2 k 



1358 — INTEGRATED TELEVISION SOUND IF AMPLIFIER 

SOUND 
TRANSFORMER 2 

•  
4S 4111: 
INPUT T •  

co 

• Vre • 24V 

300 
I/2W 

0.05 oF 

_L NC 
11 

005 of 

0 AS of 

17S4 

SO Ira 
OC 
VOLUME 
CONTROL 

1/• - 11 

Es. le." 

001 of 

14 005 of 

16 µH 
10 

12 

TONE 
CONTROL 

22 t 

WE 340 
OR EOUIV 

*270 V 

TV application circuit 



COo  1364 - INTEGRATED TV 
AUTOMATIC FREQUENCY CONTROL 

FROM 3rd VIDEO IF 
AMPLIFIER 

45 75 MHz   
INPUT IC  

0 00; mF 

0 001 MF 

101, 

82 
pF 

12 

68 pF 

5 6 pF 

9 

0 001 id T.. 

Typical AFC application 

1364 

I k 

•—•ki'vke  

5 

141 

k 

+140V 

0 001 j,iF 

0 001 MF 

AFC 
DEFEAT 

AFC 

OUTPUT 



1391- INTEGRATED PHASE LOCK LOOP 

24V TYP 

S IS 

-- 3 Vp INPUT 

SVNCHAONIIING 51514411. 

General purpose phase- lock loop 

VCC 
24V TYP 

PULSE VVIOTH 
MODULATION 

OUTPUT 
PULSE 

Variable duty cycle oscillator 

481 



1496- BALANCED MODULATOR/DEMODULATOR 

I k 820 

7 1)1 µF 
25 µF 
15V -L. 

CARRIER INPUT -  
60 mV(rms)• 

MODULATING 

13 k 

10 k 7 
01 pfl 

1 

1 k 
2 

SIGNAL INPUT 10 µF 
300 mV(rms) 15V 

10 k 

CARRIER in  
NULL 50 k 

10 k 

1496 

3 k 

9 

25 µF 
15V 

10 

Balanced modulator (+ 12 Vdc single supply) 

k 1 k 

Vc 0.1gF 
CARR ER'  — 
INPUT •  

Vs 
MODULATING 

SIGNAL 10 k 10 k 1 
INPUT 

50 k 

R1 t 

CARRIER NULL 

51 

5 

10 k 

Vcc 
+Vdc 

3 k 
01 µF 

i(  

0.1 µF 2 

7 

1 

1 k 

1496 

3  
3.9k 

6 

9 

DSB 
• 
OUTPUT 

Vcc 
+12Vdc 

51 10 

Balanced modulator-demodulator 

482 

11s/588 k 
VEE 
-8 Vdc 

5.9k 



1 k 

VC 0.1 
CARRIER •--) 

INPUT 
Vs 

MODULATING 
SIGNAL 750 750 

INPUT 50k 

AM modulator circuit 

1 k 

1 k 1 k 

LOCAL — 

0.001µF 

0.001 ILF 5 
OSCILLATOR 4(  

INPUT 100 mV ( rms) 
6  

RF INPUT 

51 

7 

8 

5 
10 

VEE 

—8 Vdc 
NU LL ADJUST  -= 

• 44 TURNS AWG NO.28 ENAMELLED WIRE, WOUND 

ON MICROMETALS TYPE 44.6 TOROID CORE 

5-80 pF 

68 k 

Vcc 

+12Vdc 

3.9 k 

 • +Vo 

—Vo 

Vcc 

+8 Vdc 

RFC 

100 i.tH 

0.001 I.LF 

9.5 P•H • 90MHz 

..e.e'e'f‘-e—•OUTPUT 
= 50 SI 

90-480 pF 

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

483 



1 CC 
• • 1: vat 

-71- IGO F 
1 IL 

• 75 1.0c 

7 

39; 

100 8 

1GO.i 
'POUT VOci----71-jo.c 

15 rn%Iffn MAX 
IS V«  

• 
4 

1496 

6 

9 

 • 

OUT FU 

so 
bALANcE _L 101  

  v" 

e 

Low-frequency doubler 

V CC 

I k 1 k V. • •8 vac 

cool. — 
Isc, gm, 

8 

;00 

18 pi 
T 

3 
0 £8.4 

149C 

101 

IQ; 

k 

eALANcf -8 Vdc 

150 to 300 MHz doubler 

484 

6 8 1. 

18 nH" 

300 1.1.1, 
 e OUTPUT 

1-10 PF RL " 

1-10 pi 

.1. 1 10111 AWG 

1.(3 18 WIRE 732 ID 

 • 



CARRIER INPUT .,„ 
300 mVrms V  

1 y f 

SS8 SIGNAL og ( 
INPUT 

1K 1K 

1K 

o 
-8 Vdc 

1K 

_6.8K 

= 

+8 Vdc 

/  

3.9K 

1K 

0.005 0.005 
uF p F --1- 

1 ed 

E4) DEMODULATED 
AF OUTPUT 

e. 
co 
cn SSB product detector 



.12 Vdc 

Broadband frequency doubler 



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

5 6 I. 

24 Tom No 22 AG 5.4«. 
on a 1 1244 10.00 mew 
To.o.o Cote 1-124 pl 

• 20 Toont No 12 AlAVG Woe 
on a T12 44 4.clo Metal 
To.o.0 Cole 11)11 

10.7- MHz amplifier gain 55 dB, BW 100 kHz 

Speech compressor 

487 



ID A., Cone T2 Prenery Vend,nq 10 Turns. In AWG W.re. 1/rr 10 Ad Gore 
Secondary %mho! 2 Turns. 022 AWG Wife. 
Coil html of Coupl.no I 0 

T 1 Pg.-nary W.nd.no - 15 Turns 022 AWG W.re. I 4' 
Secondary W.nd.ng 4 Turns. AWG tem. 
Coe11.c.ent of Couphntj r 1 0 

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



vAGc • 6 0 V 
Input from 

Local Oultietor 
(70 MHz) 100 

Stgnal Input 

000 MHz) 

100 MHz mixer 

1.1 • 5 Tums, 116 AWG Witt 11ir ID. 
5/3- Long 

1.2 • 16 Turn,. /20 AWG Wirt on a Tao./ 
Gore. 1T44.6 Micro Metal or ErttrAd 

1 1).001 
1.0 µF Is 
 T, 4 
10k 1   • 00 

Va(Aoc) 3.._._ 
5.6k 5 

VR(AGC) 1.0e 2 1590 

8 
1.0 j.s.F 

" 

0.001e 

0 1010 

0 30/ pf 

I f Output 
MHz) 

Video amplifier 

0.001 i.LF + 12Vdc 

.12 V« 

489 



1 

56k 

o uuruF 
vp(Acc) •12 Vdc 

LI • 12 Turns 022 AWG Wire on a Torord Co',. 
1137 6 Mero Metal 01 Equiul 

Ti Plenary. 17 Turns 1/20 AWG Wee on a Torord Core. 
(1.44 6 Micro Metal or E Om) 

Secondary • 2 Turns 120 AWG Wee 

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

Input 
(50 it) 

Cl 

L 1 

10 001 
,uf 

3 

V2IAGC) 

2 

MfttAGC1 

C3 

S0. Id 4 

1590 

6 

8 

0001uF 

Li • 7 Turns. /20 AWG We 516- Om . 
516- Long 

12 • 6 TU101. #14 AWG Wire 916- Om. 
3/4- Long 

60 Mhz power gain test circuit 

490 

Output 
(SOW 

 • .17 Vdc 

Cl C2 C3 • Ci 301 le 

C4 • 11 1010 



1733- DIFFERENTIAL VIDEO WIDEBAND AMPLIFIER 

Output 

2N4360 

Control 

Voltage 

VC 

Voltage controlled oscillator 

491 



1800-PHASE LOCKED LOOP FM STEREO DEMODULATOR 
V. I 2V 

100 mA 
STEREO 

LAMP 

0.0025 

COMPOSITE 0.) I* 1  
INPUT 

39K 2uF 

0 02 

Fm stereo demodulator with beacon 

HEFT 
OUT 

RIGHT 5 
39K OUT Ill-

0 022 •  

1800 

16 
e*"."••• 0 033 

15 
21K 

14 3.3K 

12 o 47pF 

114C 19 kHz MONITOR 
) 

PIN 

10 

TOP VIEW 

"Tss 0.33. F 

390pF 
18220 

5K 

VCO 
ADJUST 



1808- MONOLITHI C TELEVISION SOUND SYSTEM 

-1- lb 

- eel-. 10, E--± 
DI CT 011 
Ou TP01 

7-14 

µHy 

el f -a_ 

1808 

On 

•L • 7- 140Hy 

Television sound system 

II INeU , 

jig 

—I— MO 1 

493 



1889-INTEGRATED VIDEO MODULATOR 

AC test circuit 

494 



211 1 - INTEGRATED FM DET,ECTOR AND LIMITER 

120pF 

12V 

0. 01 

FM IF amplifier 

AUDIO OUTPUT 

495 



3310- WIDE BAND AMPLIFIER 

Output 

10.7 Mmir 

FM/IF amplifier 



10 k 0.005 O Vcc • 6.0 V R•cord 

1.0 k 

Input 

25 µF 

e---"VVV--

560 k 

1.0 k 

50.F 
p.., 

Record 

Record/Play preamplifier for cassette and portable tape recorders. 

0.1 µF 

6 

j2 7 k 

7.5 k 

 O Output 



7511-VIDEO OPERATIONAL AMPLIFIER 

500 

OSCILLATOR 

CONTROL 

VOLTAGE 

Basic transformer-feedback oscillator 

1.5 k 

Variable- phase-shift circuit 

498 

50 



Part VI 

Special Purpose Devices 
Sometimes you 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 

100011 

Oscillator with quadrature output 

.10 pf 

Oscillator with double frequency output 

500 



VCO 
TERMINAL 
(se%) 

Precision oscillator drive 100 mA loads 

1913-TEMPERATURE TO FREQUENCY CONVERTER 

Fahrenheit scale temperature to frequency converter 

501 



2688-RANDOM NOISE GENERATOR 

-14V -27V 

VDD VGG I I 21  

2688 

Pink noise generator 

2907— FREQUENCY TO VOLTAGE CONVERTER 

Vcc 

470 

6 

2907 

f tdd C)0.02y F 

••••• 

10k 1.114F 

Zener regulated frequency to voltage converter 

VouT 

108k 

OUTPUT 

502 



Vcc 

1.0  

12 10 

I lifkki 

1  
2907 

100k 

«Ram. 

11147 of 

lak you, 

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

3340- ELECTRONIC ATTENUATOR 

vcc 

DC " remote" volume control 

503 



3909- LED FLASHER/OSCILLATOR 

3V flasher 

NSL5082 

J2 

300p.F 

3V 

3909 

4 

3909 

)1 
100µF 

Minimum power at 1.5V 

504 

3 V 

T 1 5 V 



Fast blinker 

39 
 ve NSL 5027 OR 

NSLOG2 OR 
39 NSL5024 

2c)  

8 

39 

39 — 1.5V 

3909 

-) I • 
<750 1100 F ih 

3V 

200 

4 parallel LEDs 

1.5V 

505 



0.2r.LF 

10k 
3909 

1 5V 

OUT 

1 kHz square wave oscillator 

39 C) 

750 1 

39 
Nee*  

40 p.F 

39 
 'Wv—• 

3909 

1 2 

5000 i/F 
3V 

2k 

• 

1.5V 

200 

High efficiency parallel circuit 

506 



+6V 

3909 

400 pF 

Incandescent bulb flasher 

NSL5027 

3909 

350p,F 

3V 

75 

Variable f,asher 

75 

•  

1 5V 

24k 

2.5k 

507 



12-1611 
SPEAKER 

1 

10 p.F 
3909 

TEST 
PROBES 

—11> 

1.5V 
0.1 µF 

"Buzz box" continuity and coil checker 

75 

Emergency lantern/flasher 

508 



k® 

LED booster 

0.1pF 

•--i h 8 
75 

6 

3909 

3911 - INTEGRATED TEMPERATURE CONTROLLER 

501d2 

Basic temperature controller 

509 



27 3k 

OUTPUT 

V-
-15V 

Ground referred centigrade thermometer 

15V 

OUTPUT 

Basic thermometer for negative supply 

510 



15V 

•••••••.• 

••• 

Basic thermometer for positive supply 

100 k 

Temperature controller with hysteresis 

OUTPUT 

10k 

—OUTPUT* 

2N2219 

511 



15V 

Increasing gain and output drive 

20 k 

30 pF 

Ground referred centigrade thermometer 

OUTPUT 

512 



3914-DOT/BAR DISPLAY DRIVER 

IPiPu SIG 

Zero-center meter, 20-segment 

513 



''t11:1 

V• 6 8V 11V 

OV to 5V bar graph meter 

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

514 



Vat) 5V 

16 15 

o 

Bar display with alarm flasher 

6V Ac - 1 OVAc 

CEN T ERT A P PED 

LEO 
(Do 

• (i) 

1E0 

1914 

•I , 

liVoc 
(VV S 5.1V 

Vti1 

Expanded scale meter, dot or bar 

)(10 

1211 
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"Exclamation point" display 
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5369-INTEGRATED 60 HZ TIMEBASE GENERATOR 

60-Hz TIMEBASE 

3 579545 MHz • 

60-Hz timebase 
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CRYSTAL 

FREQUENCY OUT 
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5600- MONOLITHIC TEMPERATURE TRANSDUCERS 

Basic thermometer for positive supply 

15V 

Basic thermometer for negative supply 

IOUTPUT 10 mVrK 

IOUTPUT 10 mV/°K 
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15V 

OUTPUT 
10 mV/°K 

External frequency compensation for greater stability 

15V 

1N823A 

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

V-
-15V 

OUTPUT 
10 mVr C 

Ground referred centigrade thermometer 

SET TEMPERATURE 
AT 10 mV/1( 

501C2 

Basic temperature controller 

519 



15V 

150k 

 NV's.  

V 

5600 

V 

2 
IN 

OUT 

nul 
MFO 

lk 1', 

IN 

OUT 

5600 

15M 

 114 100k 
ZERO 
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Differential thermometer 
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5.6k 

5837- DIGITAL NOISE SOURCE INTEGRATED CIRCUIT 

+15V 

Pink noise generator 
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8281- INTEGRATED DIVIDER NETWORK 
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9400-VOLTAGE TO FREQUENCY 
/FREQUENCY TO VOLTAGE CONVERTER 
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33K 
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11 
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14 10 
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Basic voltage to frequency converter 
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76477- COMPLEX SOUND GENERATOR 
3-30kI 
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5 V 

Steam train/prop plane 

5 V 

/  
0 47.T 

RATE CONTROL 
tan 

k 

CHIRP 
RATE 

5 V 
330 

5 V 

I  0 001 

5 V 

28 27 26 26 24 13 22 21 20 19 18 17 16 15 

76477 

4 5 6 7 8 2 3 9 10 11 12 13 14 
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V 

Bird chirp 
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76488— SOUND GENERATOR WITH AUDIO AMPLIFIER 

4700 

rin ri, 
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76488 
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Toy steam engine and whistle 
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Phasor 
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Phasor and explosion 
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A 
Ac millivoltmeter 

test circuit 
voltmeter 

Active bandpass filter 
Active filter 

high pass 
low pass 

AM modulator 
Ammeter 
AM radio 

Amplifier 
ac 
general purpose 
isolation 
noninverting 
photo voltaic-cell 

Analog multiplier 
switch 

AND gate 136,298,409,427 
31 

270,306 
139 

207,358 
95 
168 

Index 

355 
494 
391 

109,112 
147 

40,61 
40,61,87,112 

483 
344 
468 

131,178,179,180 
39,58 

76 
42 

48,89 
83 

221 
45 

Anti-log generator 
Astable multi vibrator 
Attenuator 
Audio amplifier 

line driver 
mixer 
power amp 

Bandpass active filter 
filter 60, 
high 

530 

96 

300 
86,101,149 

104 

Basic comparator 
regulator 

Battery charger 
Bomb drop and explosion 
Bhdge amp 
Bndge amplifier 
Buffer amplifier 
Butterworth filter 

227 
367 
379 
527 
189 
154 
293 

97,144 

Capacitance multiplier 
44,52,232,332 

Clock pulse generator 412 
CMOS 406 
Code practice oscillator 348 
Comparator 45,81,110 
Control gate 
Converter, actodc 
Counters 

cascaded 
Crystal oscillator 
Cube generator 
Current limiter 

bilateral 
monitor 
sink 
source 

DIA converter 
Data selector 
Detector 

426 
35 

416,440 
447 

120,130,347,466 
32 
375 

26,41 
38,80 

16,49,255 
50, 94,385,402 

D 
73,152 

423 
64,66 



Differential amp 
amplifier 
thermometer 

Driving CMOS 
TTL 

113,148,259 
13,19,73,87 

520 
118,135 

106,114,118,136 

E 
Enable input 413 

Fast blinker 
integrator 

Filter, active bandpass 
Fixed regulator 
Frequency divider 

doubler 
Full-wave rectifier 
Function generator 

G 
Gated amplifier 

oscillator 
Gunshot 
Gunshot/explosion 

H 
Half-wave rectifier 
High/low limd alarm 
High current -egu I ator 

output regulator 
speed integrator 
speed inverter 

Instrumentat on amp 

Integrated voltage comparator 64 
Integrator 30, 52,62 

163,178,188 
76,148 

53,85,304,316 
25 

505 
29 
154 

382 
205 

65,283 
199 

33,242,312 

D go 

449 
526 
523 

198 
323 
368 
390 
210 
197 

Intercom 
Inverting amp 

amplifier 
Isolation amplifier 

75,88, 94,113 
33,43, 54 , 59 

Lamp driver 
LED booster 

driver 
flasher 

Level detector 
L_imit comparator 

detector 
Linear integrated circuits 
Logic generator 
Logrithmic amplifier 

Motor drive 
Multiplier/divider 

analog 
Multivibrator 

one shot 
Musical organ 

N 

156,160 
37 

13,24 
69,123,130,137 

93 
525 

NAND gate 
Nano-watt amplifier 
Negative capacitance multiplier 

regulator 
Noise eliminator 
Noninverting amp 

amplifier 
power amp 

Notch filter 
high Q 

408 
229 
58 

396 
453 

111,147 
12,16,86 

268 
149,255,217,341 

100 

o 
One-shot timer 204 
Op amp 265 
Operational amplifier 12,25 
OR gate 297,407,409,427 
Oscillators 65,85,500 
Output buffer 20 

Peak detector 
Peak voltage detector 
Phased etector 
Phase-lock loop 
Phase shift oscillator 
Phase shifter 
Ph asor 
Phasor and explosion 
Phono amp 
Photodiode amplifi er 

Piezoelectric trans-
ducer amplifier 

Pink noise generator 
Positive voltage regulator 
Power amp 
Power booster 

47,84,110 
102 
438 
481 
167 
142 
527 
528 
166 
213 

53 
502,520 

235 
78,200 

56 

Power op amp 57 
Power amplifier 68,337 

79,335 Power op amp 161 
509 Preamp 154,172-175 

79,107 Preamplifier 23,116 
349 Precision clamp 34 
46 diode 34 
93 Programmable gate 454 
28 Pulse generator 82,83,237 
11 92,134,275,342 

361 Pulse width detector 77 
330 modulator 29,91 

531 



Quadrature oscillator 220,287 

Race car motor/crash 
Ramp generator 
Random number generator 
Receiver, broadcast 
Rectifi er, full-wave 

half wave 
Reference source 
Regulator, adjustable 

van able output 
Relay driver 
Root extractor 
RS latch 
Rumble filter 

S 
Sample and hold 
Sawtooth generator 
Schmitt trigger 
Scratch filter 
Simulated inductor 
Sine wave oscillator 
Siren 
Solenoid driver 
Speech compressor 
Square root circuit 
Square wave generator 

oscillator 92,119, 134, 180 
Staircasegenerator 128, 197,299 
Stereo amplifier 157,292 
Stereo tape preamplifier 225 
Summing amp 109 

amplifier 21,27, 72, 78 

371 
405 

46,64 
14 

430 
181 

Temperature controll er 

532 

39,44, 51,127 
302 

263 , 295 
183 
36 

49, 55,74 
190,329 

66 
487 
276 
27 

523 
125,195 

414 
463 
15 
35 

probe 
Thermocouple amplifier 
Thermometer 
Timer 

long interval 
Tone burst generator 
mangle generator 
Tri angle wave source 
Tri angular-wave generator 
TTULS 

63 Tunable oscillator 
Tuned circuit 
Typical afc 

U 
Unity gain follower 

V 
Van abl efilter 

flasher 
VCO 
Video amp 

amplifier 
i-f amplifier 

Voltag e comparator 
follower 
reference 
regulators 

Voltmeter 
Vtvm 

333 
211 

510,517 
77,521 

51 
326 
74 

421 
23 
425 
420 

36,43 
480 

245 

141 
507 

11, 120, 151 
251,467 

489 
472 

20,26 
17,25,72 

100 
362 

260,344 
257 

Wave shaper 437 
VVien bridge oscillator 31,115,240 
Wien bndge power oscillator 155 

509 Zero crossing detector 309 

Edded by Roland Phelps 




