EE 105: Microelectronic Devices & Circuits
Lecture 4w: Amplifiers

Lecture 4: Amplifiers
* Announcements:
+ HW#2 online and due next Friday

% Need to run software, so make sure you can
access the software

% Go to discussion for help with Spice
« Lab#1 online
+ Labs start next week

% You will need to do your prelabs for Lab 1
before your lab period

* Lecture Topics:
% Finish Bode Plots
% Amplifiers
% Amplifier Models (2-port networks)
% Input R
% Output R,
% Ideal Voltage Amplifier
* Last Time:
* 6oing through procedure for doing a Bode plot
* Now, continue with this ...
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* For a purely resistive network, the frequency

response is constant (i.e., a straight line), both

magnitude and phase
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* The addition of reactive (energy storage)
components, e.g., capacitors, inductors

% Shapes the frequency response
% Adds singularities, i.e., poles and zeros
> Yields the general transfer function:
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Bode f@ * Because everything reduces to addition, one can
determine the plot for each term then
@ Ved ngm‘lw‘e ih /Qc«'!e’f (dK) vs. | o4 ("["i) add/substract them together
"

+ Basically, can use superposition for both the

( H(9): ”g‘»?]’ “\(j,_)[ s HJ{‘: ’ o "\‘j’ - . magnitude and phase plots
.'"l‘ )“"f’i’ \‘Eoo(@ Plot Slep-By- Step Proceo(urej
Je

¢ 2 1 u Get all factor wto e from S’or(l—}%
T])lwug)- 6] T U(e-tg)™ A O Get gl factoer i

= Il & =N €9, S+b= L(H—‘i‘)
"M lo-optdyl T - o 05 (2) Plot He Bude plet for each Facks; are factn at
el ‘ a Hme. (Nole the Here are only o Jew s
Comad b JE— alln Canbrabion @ Sum all deabd! molﬁm'—lw@ P‘th fo oltain e
by addibon ivseed by molplicaion Aokl maguihide flot-
= Cosis, ﬁf___é! @) Sum all phase plotr o obfan Hhe 1ot/ PLWJQ plsk:

2iglH6al~ 20 2 i) s
i?( loglyo- pos(s+°)  jeo(o’) s(ttiv)
A r) H)= (grie(e+19) ™ (o) (14 200+ 7

)l bhose V5. Iog 6&9) X \;;:Jo-é fachiy g, it o
m . e —
4{[.’(}&)) : J{((()u .?])] - 5[( ()“’—Pi)] Cose covtord V&M Solor Gob Sam
fes) e 4 ly-W =Wf€‘nﬂi > 20 l°j”°
LuLerQ<(j 5)~ tn ('fg;) = oot phase= O°
[s: & #jw.]

Copyright © 2019 Regents of the University of California 2



EE 105: Microelectronic Devices & Circuits CTN 9/6/19
Lecture 4w: Amplifiers

s | WG] (€]

< (1
-

ot
(1+3)(1+5)

Cg.’ 2ero @ ongh: Ks)=S

Hs) = 16"
o 1

@ 4
'Y
e T

T P e S s A P E
S N TENUU ! AN LT T log they.)

x|
@ }’—_—' = Ns)= 1+ s : N

0 2+ L -
+90 R | . N

r R
__]’V ZCMJGC N . \
\ R (
Cose: Girst order po N w T S A T
\ B I
ALY = =
a e 4{“‘]“)‘
/l\(hl 4 e
. 4'800 4 s
= - w W ,+——
;'7'7. __20018/'!9‘; % b 10
Aad a4 e Prothe usefal aase (-
X "I W l"l 'H":f 'hﬂnﬁfqr 'ﬁﬂ*\o’kﬂ\)'
= Qa_.\g': Pole@ orig.\r\_. A(S-),_k;
) . ~C0dSide
\ m
A 0
@ "/70. T "’_/__:'2
~-° +—

Copyright © 2019 Regents of the University of California 3



EE 105: Microelectronic Devices & Circuits CTN 9/6/19
Lecture 4w: Amplifiers

- Amplification: @Ph’(fe— MMeB
* Really just boils down to creating a transfer ' . .
function with a large slope, where the slope equals = Generally giren Hhe symbol:
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he large slope do.es not comt.z for free . @ Cumork A""P" Sers 4y Ao
% generally requires power if you want power gain
+ Ideal amplifier generally has an infinite linear line U“Pam”‘e"?" wedel {1tr L@"B
transfer function @ Transcorductawe Pmplifer: ;= <,
* Power and device non-ideality prevent a truly ideal
amplifier (Y’Fa rameter moded fir best)
% Power rails limit the acceptable input/output (® Transresisianca P""P Ither: K: = nfo
range
% Device nonlinearity limits the linear range (2- P rameler yndel Fitr b95+)
% Noise limits the minimum detectible signal Ths dacs wil Mmh'7
Y Parasitic elements, e.g., capacitors, limit the Soe fhege
frequency range (i.e., the bandwidth)
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+ All of these are equivalent representations, each
comprising a gain factor along with an input and
output resistance that model the resistance seen
looking into the amplifier terminals

+ Take for example a voltage amplifier:
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