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section 1 — basic circuits
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Circuit for Operating the LM101
without a Negative Supply
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Circuit for Generating the
Second Positive Voltage
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Neutralizing Input Capacitance to
Optimize Response Time

Voltage Comparator for, Dri(fing
DTL or TTL integrated Circuits
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Double-Ended Limit Detector
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* Adjust for zero integrator drift.
Current drift typically 0.1, nA/°C
over -55°C to 125°C temperature range.
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b—OUTPUT
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50K

RANGE = +V (s—f)

Offset Voltage Adjustment for Inverting Amplifiers
Using Any Type of Feedback Element
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Offset Voltage Adjustment for Voltage Followers
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Offset Voltage Adjustment for Non-Inverting
Amplifiers
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Offset Voltage Adjustment for Differential Amplifiers
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A1 =2000 RI/R4
R4/RI <10 k2

RANGE = :V (%)

Offset Voltage Adjustment for Inverting
Amplifiers Using 10 k2 Source Resistance

or Less
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section 2 — signal generation
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6.3V

Low Frequency Sine Wave Generator with Quadrature Qutput
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High Frequency Sine Wave Generator with Quadrature Output
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) *Chosen for oscillation at 100 Hz

Free-Running Multivibrator

o
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LM107 Triangte Wave
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R3=R4+R5
R1=R2

Bilateral Current Source '
|

L

R1=R2
c1=C2
1
" 27R1C1

R3
750

AAA
VWVv—

b— ouTPUT
L.«
o
Rl © 02
2‘“";“ T 0
*ELDEMA 1869

10V, 14 mA Buth

Wein Bridge Sine Wave Oscillator
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Bilateral Current Source
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Wein Bridge Oscillator with FET Amplitude Stabilization.
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Low Power Supply for Integrated Circuit Testing
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Positive Voltage Reference

Positive Voltage Reference
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Precision Current Sink Precision Current Source
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section 3 — signal processing

INPUTS

Differential-Input Instrumentation Amplifier

v
BALANCE
p

*GAIN ADJUST
Ay = 104 RE

LMI01A

(3]
150 pF

"

Variable Gain, Differential-Input Instrumentation Amplifier
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Rt = R5 = 10R2

R2=R3

R3
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50K -
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&~ NN\—8
vV
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2
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LM101A b— outeur
3], f
c

2
150 pF

R3I=R4
R1=R6=10R3

]

Ay = R6

*tMatching determines common
mode rejection.

Instrumentation Amplifier with 2100 Volt Common Mode Range

INP!

ouTPUT

R1=R4
R2=R§
R6 = R7

tMatching Determines CMRKR

Differential Input Instrumentation Amplifier with High Common Mode Rejection
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R1* R2t R3t R4 * *

100K 1K 1K 100K
9 R6 Re*
0.1% 0.1% 0.1% 0.1% ™ 500
0.1% 1%
AVAV‘V V‘V‘V-J-
R1 < <
L3 :: 1K 6: A3 =
M M
01% 2 ® 50K
AN > 1%
ouTPUT
m p———ouTPUT
: i s (1S A 3 *Reduces feed through of
100 pF K :. vV power supply noise by 20 d8
I R1=R4; R2 = R3 P 3 & st . and makes supply bypassing
= Ay =1+ 81 R m Cloap  unnecessary.
v R2 < ® 0.1% P* tTrim for best common mode
— -——— INPUTS ———= + : . rejection
1Gain adjust
*tMatching determines CMRR J
+May be deleted to maximize bandwidth —
High Input Impedance Instrumentation Amplifier Bridge Amplifier with Low Noise Compensation
.
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+ T ]
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AAA v 3 +
VA +
R2 .
Rl _R2
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=
Bridge Amplifier . Precision Diode
c2
Rin 3pF
Ein =——AAA—4 Eour Il
11
D1 A
1N914 AAA
VA~ out
R2
At 20K
LMI01A 20K 1% - D1
e A 2 1Ng14
w VWA
3
iMI01A
pm—A A 3 +
AL T 1 D2
| N o a4
Ere e * it “Eqer must havea source = 150 0F
“ D2 impedance of less than .
914 : 20092 D2 is used.
Precision Clamp Fast Half Wave Rectifier

|
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*Feedforward compensation
can be used to make a fast
full wave ractifier without
a filter.

c3*
30 pF

Precision AC to DC Converter

6
Lm10z p— OuTPUT

INPUT

Low Drift Peak Detector

A~ AAA
INPUT VWA A\,

INPUT

T 0.1 4F
swme L

*Polycarbonate-dielectric capacitor

Sample and Hold

M101A

>
< v 1

™
INPUT
R3

§ __POLARITY

wmto1A SIGNAL OUTPUT
3
*Worst casa drift less than ot
2.5mV/sec
1
Vour=-22 v 1Teflon, Polyethylene or I K
- oUTTTRY YiIN . Polycarbonate Dielectric -
L n2- ALRS Capacitor €2
T— R3I+ R4 30 pF
Absolute Value Amplifier with Polarity Detector Sample and Hold
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100K vt
o a2
'L F—e
. Rt
= M e
% T
INPUT }-——0
R3 1
10K 1uF
2
tmi08 TPUT
3
+ ]
c3
t 30pF
a*
R4
)
=

Worst case drift léss than

*Q1and Q3 should not have
internal gate-protection diodes.

500 ;:V/sec over -55°C
10 +125°C

Low Drift Integrator

Rs
INPUT e AAA,

fAs
INPUT e AAA

<SR 4]
S 150k 0.0024F

[

+ Power Bandwidth: 250 KHz
Small Signal Bandwidth: 3.5 MHz
Slew Rate: 10V/is

_6x10°®

frequency gain, increases output
drive capability and eliminates
thermal feedback. 1cs

Fast? Summing Amplifier with Low Input Current
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i

B2 03 04 =
C
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<
Q180K
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2
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w
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<L R3
>
<
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= ‘

Fast Integrator with Low Input Current
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- R Lm0
1M 1™ s
VIN V"‘V s 4 "" A4 +
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540 pF oy
S R3 L2
<
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| ]
LLE
[3
270 pF L]

Adjustable Q Notch Filter

.
*
S m2
<im0 L
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L (3
Vi 300 pF
7 1
O1uF 033
fos ——d R3
2n/RIRZCICZ 10K

Tuned Circuit

aK
0.1%
R1 AN
4K
Vour 0% 2
VWV
R2 6
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0.1% 3
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fo= L Cl ek
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3 R4=R5
QA4 [ R1=R3
2 50 ot R4 = 1/2 R1
1 K S 1
< fo2 S ——
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] j» 2
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01% €
Easily Tuned Notch Filter
—e
1
i 5
R2'
10082 6
R2 ,
1
10082 6 3
1 A
3 BT
100K
Ri
€2 100K = fos —e
] 2r+/R1R2C1C2
= INPUT
Two-Stage Tuned Circuit
.2
e VouT E=-ggt

W= Vos ;;2 los

. R3(R1 + Rin)
B2 Zh Avo

Vin

> 1, = 5o
<R3 o = ZTATE
om
< A1=R2=2R3

” H C1=C2=C32

[l c2

270 pF 270 pF

High Q Notch Filter

Negative Capacitance Multiplier
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0.1 4F
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Variable Capacitance Multiplier

€2
300 pF

3
4
wpE

Simulated Inductor

<
3

S e
2g

2 b3
1)

LMI01A

L -
md
b3

k Vx Vy

Vy

a1
2N2920

Two Quadrant Muitiplier

R2
10M

R1
c—ﬁm

Vos *los R1
R

fs <R3

: p— -— ¢
o . ’
10 uf I 1%

Capacitance Multiplier

vt

Lm108

Y]
22920

CONTROL

Voltage Controlled Gain Circuit

ouTPUT
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Rt
110K

1
0.02 4F
INPUT
*Values are for 100 Hz cutoff. Use
- metalized polycarhonate capacitors
for good temperature stability.
High Pass Active Filter
RS R6
187.5K 50K
ANA
r‘ 02
R3 2N2605 @ Ra
700K 2N2605 100K
a1 MA )
2N2605
¥ -8V

c1
30 pF

Nonlinear Operational Amplifier with
Temperature Compensated Breakpoints

LM103
o1 DR o2
R3
100K
AAA
VW
>
L , 3
= K .
2
£ LMIDIA P ouTPUT
3

c2
30pF

Saturating Servo Preamplifier with
Rate Feedback

OUTPUT

[3M
940 pF

INPUT

€2

470 pF
| *“Values are for 10kHz cutotf. Use

— silvered mica capacitors for good
- temperature stability.

Low Pass Active Filter

INPUT
VOLTAGE

MONITOR
oUTPUT
5V/A R3 R1R3
5K Vour="pgz I
1%

Current Monitor

o—
R1 <€
an <:
2N2905
weuTs | Lmios p— ouTPuT
3
2
1 w2219
>
R2 S
ansS

Power Booster
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PC2

V2

Analog Multiplier

RESET
01 D2
1N45? 1N457
‘ l
[ =
I8 =
RS &
>
[ S
R2 < - T | 1nas?
= 5
300K :: Vour
AA 3
VAAZ LOAD
R3
15M
r < Sns =
BKS S 15m
*Low leakage -0.017 uF per second delay.
V7= -15v
Long Interval Timer
ouTPUT
¢l
10 uF
A1
1M

£ TRANSDUCER

I Low frequency cutotf = R C1

Amplifier for Piezoelectric Transducer

INPUT

i

At
—_—AAA
v
outeut?
A2
= 03
= tm103
33V
SR‘SK Propagation delay approximately 200 os
: 10TL or TTL fanout of three.
Minimize stray capacitance
Ping
Fast Zero Crossing Detector
PROBE
oo’
Re?
R4
w2

L 1% €
<
S ?x o

2N2484
AMY.
A
b4 ha QRS *Set for OV at 0°C
R2 > 250K 2243k for N
12K Q& > 1% TAdjust for 190 mV/°C

-5V

Temperature Probe
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INPUT e AAA—4

Rl

P Vour

Vour =Rl lp

Photodiode Amplifier

‘D1t { 2

L oyTPUT

Vour = 10V/uA

4]
100 pF

feakage currents. -

Photodiode Amhl ifier

o 2N2920 @

Rs
INPUT—MN—{}——l I,__— a2
—

hn

1008 <l < 1mA
Sensitivity 1s 1V per decade.

*Dperating photodiode with less
than 3 mV across it eleminates

c3
20 pF
2K
v A ;
VA
R1
18.7K
1%
APA
VA~
& \s1
1)K
< +0.3%/ C

INPUT

c1
0.01 uf

L AAARGAAA I
\AS V
w
a
]

High Input Impedance AC Follower

vt=1sv
R3*
1.5M
%
_I2
A2
LM101A
3
~
R&*
|,_ 1.5M
ca
150 pf

tAvailable from Tel Labs, Inc.,
Manchester, N.H., Type 081.

*Determines current for zero
crossing on output: 10 A
as shown.

Temperature C()mpensated Logri’iﬁmic Converter

+15V

R1
10K

1
- 300 pf —

= 300 pF

Root Extractor

R10
10K

30 pF

* 12N3728 matched pairs

p— OUTPUT

ouTPUT
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2N2920

7
30pF

Multiplier/Divider

2N2920 Y

]

150 pF

Cube Generator

R4
100K

Ey

EEs
Eoyr = ‘Ez

for
Ey>0and E; >0

R4
1.5M
1%
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Eace 15V

L R3
b3
282920 > 1%
\:'.2' 'Xﬂ'" (
c
R4 p
2K
6 5 A2
10pF —VWv - LMID1A
RML { I[
>
KS
2 RS
- R1
150K
15.7K
OFFSET Al 6 1%
ADJUST LMI01A A ts i
vt R [ 150 pF -
ouT
+ N T\ r2
T 1K
1 b3 %
I | —

i1} €2 c3
300 pF 75pF 1pF
*Tel-Labs Type Q81
Manchester, N.H.

Fast Log Generator

Erer 15V

2N2920

Eour

RS
150K

*Tel-Labs Type Q81
Manchester, N.H

Anti-log Generator
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