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20x Gain Audio Amplifier

<--- To Cockroach Leg

4x Gain Instrumentation Amp

Audio Out

Speaker Out

RCA plug

A

B

C

D

E

1 2 3 4 5 6 7 8

A

B

C

D

E

1 2 3 4 5 6 7 8

Stage 1 Gain

Low-pass Filter

TLC2272

High-Pass filter
fc = _1

2π . r7. c7fc = _1
2π . 1x103. 0.047x10-6

= 338 Hz

fc = _1
2π . r7. c7

fc = _1

2π . 220x103.560x10-12
= 1,291 Hz

Stage 2 GaIn Calculation
gain = R8/R7

 = 220k/1k = 220x

X X

X
_

1,291 Hz338 Hz

_g
ain

220

frequency

But.. In reality it’s lower due to roll off: 
only 174x at peak

gain = 1 + 100kΩ_
R6

= 1 + 100kΩ_

33kΩ
    = 4.03x

174x Band-Pass Filter Stage

This turns 9V into +/- 4.5v 
v0 = vI

R2
R1+R2
_

 =9v 10k
10k+10k

_  =4.5v
Stage 3 Gain

Speaker Amp default 
20x

Total GaIn
Headphone Out = 4x . 174x 

         = 696x
Speaker = 4 x 174 x 20 

  = 13,920x
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