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Notaflen and symbols used with the common-base configuration: Ve el
{8} pnptransistor; {b) npn transistor.
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G-Point Analysis:

Trie first step is 1o draw the de equivalent cireuit the
compute the O-point.

Iy = {fs 4+ 13y
1057, + Vo + (Bp + Du(1.6 x 10°) = 5

{007, + D74+ 667gl1.6 % Yy =5
5 -0V

10° 24+ 1.06 x 10° 2

I = 6515 = 241 pA

fg = = 3,71 pA

Writing an ecuaton for the oulput )
ioop containmg Ves Iy = 6615 =245 pA
S e = Vg — 1.6 x 10 — (-5} =0

Vee = 10— {08 = 1.6 x 100 = 10— 241 - 392 = 167V

§ 5 0,241 MA, 361 V)

The next st2p is to draw the ac squivalent
ciromit and simaphify it before beginming the
derailed analysis. For the ac analysis, we
replace ail capacitors by short clrouits and
ihe do vollage sources with gronnd
copnscHons.
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Violtage gain A,

Now we are ready to develop an
expression for the overall voltage
gain of the amplifier. First, we find the
terminal voltage gain A, between
the base and collector terminals of
the transistor. We then use this
expression to find the gain of the

The output voltage 4, is egual to the overall amplifier. Starting with the
negative of the\controlied source current circuit the terminal voltage gain is
times the valug ef thelead resistor defined as

Vo = ~(gnve )R whichgives A, = ~gu R, 4 _ Y _ Y%
e e

Voltage gain A,

Now {8t us find the overall gain of the amplifier from source vi to the output
voltage across R3. The gain can be written as

1,
A, = —
U
Voitage divider
Ralirs

P E R Rallr

i
o

g

623k )

A= —(9.64 x 10H9.57 k220 k) | —- |
% WY 9,87 kU230 %3(33@&3%,33&_

A, in decibel is equal to A, = 10 log(V,/V)
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The input resistance is defined
locking into the ampifier at the
pesition of coupling capacitor £

Ry = 100 ke, = 100 kE2H6.64 ki = 6,23 kO

The output resistance is
defined looking back into the
amplifier at the location of
coupling capacitor 3

vin =0.00475V
it Y +) A1 Dl
! il 8 B yotunal] Ll 8511 et (1)
Ry gb§ 2, Q- Joadl dndl cldlas Groau> by Jsadi b
J é*”'“ N QH_,__M% 0l Cusle 13 cpoint
% G =] R o % Kn=250 PA/V? - Viy=1vy,
r*m{ e m £ Vop=15V, R =1k, R; = 1 MQ,
foi) j}_,___‘_w_j KR | = Ry=27M0,Ro=82 kO, R, = 27k0).
- . § =~ Vesqg = 1.8V
o R;% R & Kgi‘._: 2t Q-point  feall  dadi  Jal e (v)
TR dogling Ay el A ﬁ(SZGZI.I.A,ﬁ.OflV)
i Tyg Jo ) Byl S 3&3!.&&_9 Byhil fs
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voltage gain of the amplifier
Assume K, = 0.500 mA/V>,
di=00133 V1
430702
430K0) « 35052

What is

o =10V — = 4343V | Ry, = 43050560402 = 24340

1) | Ve =4.343-2x10°F;— P =172 ¥ | I, =131 aud

"2 Vs — Fpy 50 active region assumption 15 ok.

- ;,?5%
S A i } {} (} i :_;
g, = f“(‘axj& ;}-.p-a' = 36248 dov, = = 586402
s i.sl;.:;é
24340
PR @)--103

243502 + T2

Y
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