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Module 2
Lecture 10
Negative Feedback
(Note 17 and 17B)




Last Lecture...




Last Lecture...

Problem

o \l\}e \;Ja,vv'\ ‘\o
Play music

\oud '

- Mugic &
stored o
dai Yo\
g\%hcx\

N peakers are
O»V\O\,\o%

Tools
v"

e Kesistors

o CQ,?OVC,;T\OFS

o D@ev\AC\rcdx\s

® \\0\-&0,66 Dwiders

° Op- M\(\‘as

« Theyem 1 Eg(\)\\)a\ev\cc
o \Worion EO\oxvm\owc

kclk/ KNL

e Elesment Ded.

Specs

- Speaker J('O\K’,S
O- A0V
. Needw To {°

Scow A“.c&‘\_‘”\
.*Q wo%



New Design — Let’s play music
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Digital to Analog Converter - DAC
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Digital to Analog Converter - DAC
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Digital to Analog Converter - DAC
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Negative Feedback
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« Making small adjustments to correct output
on the fly

« Basis of control theory

« Many examples in daily life:
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Negative Feedback
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Need to isolate the DAC from speaker — 9P-Amp with NFg

. We wawt Yo weasvve Nt

Yoke “W_\‘O“ <S5 the g'\%m\
an Seedyack oo VU7

i]] t Se.rr s?“ tt
pu +O error outpu
Slh

feedback
f

Sqp

U* = SW\
\Jo\r\-"; So\)—\



Op-Amp in negative feedback  p 4.1 - x
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Golden Rules of Op-Amps ~ For cur design we wamt A=3

Voo = Newt 5 Ao

—

A
\JO\./': ,_L A \&\\r\ = }1%—/ =0
A VRS A ANS

T T\Oo?vx\afr?ﬁ
/R\)‘fjs : kGD\&ev\ ’D\w\ess /> ED-SLQ,

. 1* :15 -0 (‘O\/\WO\/\/g ’\"‘(‘\)@B 1-\ .o
@ UtV lonly i NFR 8 A=)

—



Let’'s go back to playing music
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Checking for Negative Feedback (Deter g Hhe polendy o \Fs)

Step 1 — Zero out all independent sources : replacing voltage sources with wires and current sources with

open circuits as in superposition s_m" e 5
4

Step 2 — Wiggle the output and check the loop — to check how the feedback loop responds to a change.
- if the error signal decreases, the output must also decrease. The circuit is in negative feedback
- if the error signal increases, the output must also increase. The circuit is in positive feedback
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A faster way...




Example circuit 2 (trans-resistance amplifier)
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Artificial Neuron \
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* Neurons in our brairf _are interconnected.
« The output of a single-neuron is dependent on inputs from several other neurons.
» This idea is represented with vector-vector multiplication — the output is a linear combination of several inputs.
* An artificial neuron circuit must perform addition and multiplication.
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Artificial Neuron

* Neurons in our brain are interconnected.

» The output of a single-neuron is dependent on inputs from several other neurons.

» This idea is represented with vector-vector multiplication — the output is a linear combination of several inputs.
» An artificial neuron circuit must perform addition and multiplication.
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