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1) The impedance “seen” looking into the Base of a NPN/PNP can be expressed, after much algebraic 2) In a similar fashion, the impedance “seen” looking into the emitter of a NPN/PNP, can be expressed
pain and suffering, as shown below: as shown below:
¢
1 - RBen + ra+RCm 3
nort B R | O Fowr ™ (1) 7| R @
1+ Rc% ¥, B+1))
)
3) Finally, the impedance *“seen” looking into the collector of a NPN/PNP, can be expressed as, aftfl 4) Commeon Emitter ( fully and partially bypassed) — the expression for the common emitter gain is
way too much pain and suffering, as shown below: represented by the following:

V, = Vs Vrr V., = - Rl‘n RCext 7

e A - AIAIA) Rl o
1+ Bexi,
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5) Common Base — the expression for the common base gain is represented by the followin| 6) Common Collector or Emitter Follower — the expression for the emitter follower is represented by

the following:
N
y = (1% IV Ily J: —E"‘—g RCH{ = L& 9 V - ]7 v, \= Rm Rzm (10)
Vs \ V. V. V. in + R, " Rm +Rr r. Vi Vs v?’J Rm+R\ REr.u+ r.
Common Emitter Amplifier with R, Common Base Amplifier Common Collector Amplifier
=—0,(R_ IR IIr,)if R, =0 . AL
A gn(RUIIR: IIT5) A,=gmkc||RL_|fro=w A = oR L
. ) (IR +,
A=-——" || Ry if R,=0 -
ror BIRy o {Rﬁro} Ry = Rnsc | B+DE +R [T,
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in — MBAsE +L(r, + R), < Rsig ” BASE
— = R, = RIT, +—————
R =R, I, +1, B 0, € 7, R =Rellr. +1 fr 0. €. w2
Common Source Amplifier with Rg Common Gate Amplifier Common Drain Amplifier
A =-9, (IR IRy)IF R, =0 A =9, kD ||RLI|:OI’I’O=OO g R . 1
_ A=—TL_ whereRL:RL||ro||( ]
AI__(g r)( RL j_ _gm l2L ” Rout_ R = 1 + RD ” RL l+ng|_ gmb
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Rin = Reare; Rom{g : JnronRL
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Rin = RGATE' Rout = r0 + [+ (gm + gmb)ro }s Rout = r0 + l+(gm + gmb)ro Ps




Transfer Functions and Frequency Response

1. Let (1+ J'Z](u jZ](u jZ}--(n sz]

Alj@) = Ay
(1+ jw][1+ jwj(l+ jm]m[lqt jw]
p1 pz p3 pn

a. For the Bode Magnitude Plots

2 2 2
20 log|A(j)| = 20 log|A,, |+ 20 log /1+ZZU—2+20I09 /1+ZZU—2+...+20Iog /1+‘Zl2
1 2 m
ZUZ w_Z ZUZ
-20log . [1+— —20log [1+— —...—20log [1+—
pr P;

o Njw) =tan* A, + tan‘l(wj + tan‘{wj o+ tan‘l[

Z Z;

- tan‘l(w) —tan ‘1(0] — = tan‘l(
P, P,

i
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b. For the Bode Phase Plots

|
|
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2. Determining the 3-dB frequencies of amplifiers

(A) Poles and Zeros are Known or Can Be Easily Determined

Low-Frequency Response High-Frequency Response

A(s) = A, F (s) A(s) = A, F, (s)\ )
€+0z, §+07, - €+wz, F(s) = ‘+S/a)21}+8/a)22<~-(+S/a)ZnH D
€+ op, &+op, - €+op, C+s/op, L+s/op, = C+slap,,

FL (S) =

If wp, > wp,,wp,,...0L,07,,... It 0P, << @P,,@P;,...00L, 0L,

then for frequencies near the midband: then for frequencies near the midband:

1
F (s) = , and o, = o Fo(8)=———— and o, =op,
L (8) s+ op, L P, 1+s/op,
Otherwise, Otherwise, - 1
g =
1 1 1 1
~ 2 2 2 2 . 4= 4.2
o= \/a)pl tOp, 2‘)21 T, T \/w; +w§2 ’ (a)fl +w222 ’ ]
(B) Poles and Zeros Cannot Be Easily Determined
Low-Frequency Response High-Frequency Response
st 4ds" 4 1+a,s+a,s” +--
I:L (S) = nL L nL-1 I:H (S) = ! - 2
ST +est 4 1+bs+b,s" +---
nL 1 1 1 1 nH
e =P, +op, ++ap, =P —— by =—+—+-+ =Y CR,
i=1 Ci Ris a)pl C()pz a)an i=1
If a dominant pole exists (say, P,), then If a dominant pole exists (say, P,), then
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nL 1 nH
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