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Basic TLO7X Information

TLO71CP

TLO72CP

Read the data sheet for full details.

Maximum Supply V: +/-18V
Minimum Supply V: +/-3V
Maximum Input V: +/-15V

Unity GBW = 3MHz.

Current per amp = 2mA.

High input impedance (10'2ohm)

Output voltage swing with supply
+/-9V = +/-7V

+/-12V = +/-10V

+/-15V = +/-13.5V

Keep output load resistance above 2K
for best audio results.

ALWAYS bypass the package with
0.1uF ceramic caps close to the power
pins.
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Inverting Gain

RFB RFB
A\ e
+12V +12V
RIN RIN
Input Input
Output Output
— 12V - 2V
RFB
n . .
=y Inverting Gain Formula
RFB
Voltage Gain= -1
Output RIN
Examples:
RIN = 10K, RFB = 100K, Gain =-10
RIN = 20K, RFB = 20K, Gain =-1
o RIN = 100K, RFB = 2K, Gain =-.02
— 12V Optional input offset
null adjustment

(TLO71 only) %

12V %Remember - Input offset voltage gets amplified too!
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Offset Adjust or Biasing an Inverting Op Amp

For more information see: National Semiconductor LINEAR APPLICATIONS HANDBOOK
Linear Brief 9 - “Universal Balancing Techniques”, Aug 1969 by Robert C. Dobkin

RDIV2 RFB || RIN
Range= *V (——— | X Gain Range = *+V
RDIV1 RBIAS
RFB
RFB || RIN <= 10K

+12V

Output
12V
RIN
Input —e—A\/—e —
TLOT74 = Output
F +
-12V
The gain supplied by the op amp’s inverting RBIAS should be selected based on the range
feedback configuration will multiply the bias of adjustment needed. Higher values of RBIAS
voltage applied to the non-inverting input so will result in a smaller range of adjustment and

for high gain scenarios make RDIV1 high in vice versa.
relation to RDIV2.
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Non-Inverting Gain

RFB

Yy —

RGND

Output Output

Highest impedance You control input
condition with no RSTAB  impedance by R
resistor to ground. to ground.

- - - Unity Gain Follower
Non-inverting Gain Formula
_ RFB
Voltage Gain = ( ) + 1
RGND Output
Examples:
RGND = 10K, RFB = 100K, Gain = 11 . Input impedance
RGND = 20K, RFB = 20K, Gain=2 determined as in
RGND = 100K, RFB = 2K, Gain=1.02 RSTAB  examples above.
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Offset Adjust or Biasing a Non-inverting Op Amp

For more information see: National Semiconductor LINEAR APPLICATIONS HANDBOOK
Linear Brief 9 - “Universal Balancing Techniques”, Aug 1969 by Robert C. Dobkin

R2
Range= tV X Gain

RBIAS

RFB
Gain=1 +
+12V RGND + R2

RADJ  pgias RGND RFB

AN

-12v

Output

Input —e

RBIAS should be selected based on the range
of adjustment needed. Higher values of RBIAS
will result in a smaller range of adjustment and
vice versa. Again note that the offset voltage
appears at the output multiplied by the op amp’s
gain.
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Input/Output Coupling AC vs. DC

Non-inverting Configuration AC Coupled.

RFB

Sy y S—

RGND RFB RIN
Input—-% I—u—/\/\/\—u—
JuF
“5
—-% I—o— Output TLO74
10uF (bipolar) F._F
Non-inverting Configuration DC Coupled.

RGND RFB

Input

Output

Inverting Configuration AC Coupled.

»—o% I—o— Output

10uF (bipolar)

Inverting Configuration DC Coupled.

—a— Output

Using TLO7X Op Amps in Analog Synthesizers Presented by Ray Wilson of MFOS - Thursday, November 14" 2013
http://www.musicfromouterspace.com



AC Mixer vs. DC Mixer

AC Mixer (Audio signals) DC Mixer (Modulation voltages)
A T — 10K A — 10K
y More input channels... ] — ¢+ AANe——  More input channels... —
I_ ____________________ | I— I_ ____________________ | I—
Input 1 -12V Input 1
10K RIN 10K RIN
1 2
JTuF
% I—.—Dutput
- 10uF (bipolar) —
Input 2 { 3 Input 2
10K RIN —— 10K RIN
=AMy VL .
JuF e NN\ o
L RFB ==
Input 3 * * Input 3
10K RIN 10K RIN
* 3
JuF TLO72 >
- - 5 + e
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Active - Precision Full Wave Rectifier

Inverted
—_ —i— =
R1 R2 —— et e = -
v 10K 1% 10K 1% -

D1 -12V
C1 @] TN914

-—- —|-r Input

Reverse both diode

wl

|
I |
|
23 R4 12V i for positive peaks. )
Not needed — 7 < 'M 10K : :
If source is low I I
Impedance. — — : o T :
— - b

High slew rate here o U _U_ U " Low going peaks applied
here see a gain of two.
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Fuzz Tone

Signal . C1
Ingut 61?'6‘ : Qzu ) Fuzz Tone
; I O=e— R1 ﬂé?LIF "'CZ CS"’ ) S1B Output
4.7uF 4TUF  —e=0 S 2
R3
10K 1M
— k |‘ a
D1 1N914
_a 'l k
D2 1N914
C4
-
22pF
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Comparators

Inverting Comparator

Y  J
— +Sat.
-6 QOutput
ey TLO72 = S N I i ISR A
I
—
+12V \ ] - Ll sat
O—o—"W—H
100K 100K
Non-inverting Comparator
Y Y
— — — +Sat.
7 Dutput--- o
+12V \ — _Sat.
O—.—W—.—l

100K 100K
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Comparator Hysteresis

Inverting Comparator With Hysteresis

\j \j
—_ +5at.
Output
— — — -Sat.
Non-inverting Comparator With Hysteresis
|
|
—— e AN Y Y
) 3M — — — +5at.
P - 1
m A 7 Output
ey TLO72 b— ——-t--=-t----t------"
Low impedance source expected o]
e.g. an op amp output. \ —
+12v e -Sat.
100K 100K
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Pulse Width Modulation

Pulse Width Modulation

------- — +5at.

Low frequency Triangle Wave

— — -Sat.

PWNM input

100K

100K 100K
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Window Comparator

Window Comparator

Outside window

+10V

Within
window

QOutside window

+Sat.
Output
Ground

=10V
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Capacitors to the Rescue

With high gain some op amps may To speed up your comparator's risetime
oscillate at a high frequency. Placing a place a small value cap (10 to 100pF) across
small value cap (10 to 100pF) across the positive feedback resistor.

the negative feedback resistor can quell

)

/JIJ
B

RF

the oscillations.

RIN

Output

+12V

100K 100K
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Integrators

=] =
- Ramp up .
RIN
Input = _ Ramp down

Output
- =3

Rate

Adjust

1M ©
F

/\7\5

NG B VAVAN

10K - - -
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Battery Power

One nine volt battery can be used as a "split" Two nine volt batteries can be used as a "split”
+/-4 5V and virtual ground supply. Low current +-9V supply with a much lower impedance virtual
applications only. ground. Low to medium current applications only.
» — +4 5V —e— +OV
L |
It O\ Battery |+ »
Fi+ Fl+
9V Battery "+ T~ 220uF 47K — AT~ 220uF
Virtual Ground - * _
_— Virtual Ground
— /5
_ 1 —a— /(5
| = 9V Battery |+
220uF = 47K attery 1
- i+
T~ 220uF
—-4.5V - +
L |
»—ae— -0\/
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Active Lowpass, Highpass, and Bandpass Filters

Multiple Feedback Lowpass Filter

In

Output

put

C1

G ‘ Multiple Feedback Bandpass Filter

o
_._|{=-

Input R C2

R1
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C3

——

Rz
c2
R1
G
':
G
Output F

http://www.musicfromouterspace.com




Online Filter Calculators You Should Know About

OKAWA Electric Design - Filter Design and Analysis

http://sim.okawa-denshi.jp/en/Fkeisan.htm

Texas Instruments FilterPro
http://www.ti.com/tool/filterpro

Texas Instruments WEBENCH Filter Designer

http://www.ti.com/Isds/ti/analog/webench/webench-filters.page
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