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3.3.3 Common-Base configuration
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iI/p signal applied to E. O/p taken from C. B tied to ac gnd.

The hybrid-t model provides an accurate representation of the small-signal
behavior of the transistor independent of the circuit configuration. However, for
the common-B, the hybrid-t model becomes tougher to analyze as the
dependent current source is connected between the i/p and o/p terminals.
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To simplify the analysis of a common-B (CB) amplifier, use a T- Sl
model instead. ?‘hﬁ’i u.I'M
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The T-model at low freq:
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T-model of the CB topology:
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For the CE configuration: Rizrnzg%

For the CB configuration: Ri=re=g4ml

Ri_CE > Ri _CB
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- the CE amplifier performs better than CB.
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Cp is between B-C. At high fregs., capacitive components are dominant.

For CE, C, is between i/p and o/p. Hence, at high-fregs., there will be a feedback
from o/p to i/p.

For CB, i/p is at E and o/p is at C. Therefore, Cu will not cause a feedback at

high-fregs. CB circuits are used for high-freq. application. ,



CB configuration
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In CB configuration, R, = R, Yo
In CE configuration, R, = R //r, o —

Under this condition, R, .z > R, ¢

Besides using the CB as high freq. amplifier, it can also be used as a current
source whose current is nearly independent of the voltage across it (i.e. i, = g,.V,)



3.3.4 Common-gate (CG) configuration.
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3.3.6 Common-collector (CC) configuration (Emitter Sle
194 kM

BJT small-signal model
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To determine R; : é}ﬁ% U'IIM
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To determine a,,:

Overall voltage gain: a, = v,/ v,

At node E,

sl
e
Since g r =p,

Vs +BO(VS_V0):VO I S

Rs +1I't Rs +I't

RL I.O RS +r7[

AR
Bty

LUNIVERSITI SAINS MALAYSIA

Vg 1 + BO =V, L+L+
Rs‘i‘I'Tc Rs‘i‘rﬂ:
1
1+
L
Vs

L_kl 1+B0
RL rO+Rs+rT[J

+ﬁo} =

RL I'o RS-I-I'TC Rs‘H’n

«enough.

16



Rs+1p T"g ;
11, 1o ’%ﬁ% l.l"IM
RL 1‘0 RS+rTC UNIVERSITI SAINS MALAYSIA
— 1 Open-circuit overall voltage gain,
1 Rl +T+ 1+B0J ie. R =:
| 0 +T
1+ L $ T 1
A el
1 ' B
= 1 +
RS—*—I'TC R g TTIg +1 {ro RS"'?TE}
(H—Bo) (1+Bo)ro _ 1
_ 1 | [ 1+Bo
R.+r.J+R; (Rc+ 1 o R+
ALSCYLLSUIN L
( Bo) Yo
_ 1
(Rs+rn)(rO+RL)+l Henc\:}e
(1+BO)RLrO dy = VO 1
| SR =00 ‘ s+rn)
N (H—Bo)ro

17

(RS +r75) 1
(1+Bo R /it 1



SR
Ay = R +1rn) +1} 2'%% U"LM

(1 + BO )RL//I'O UNIVERSITI SAINS MALAYSIA

From the a, expression, a, will always be less than unity.

It Bo(Ryp/1o)>> Rs+171 then a, = 1. This means that the output signal follows the
input signal. Hence, this topology is also known as the emitter follower.
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To determine the short circuit current gain, a. :
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The emitter follower has high i/p resistance, low o/p resistance and near-unity
voltage gain. Therefore, it is widely used as an impedance transformer to reduce

loading of a preceding signal source by the i/p impedance of a following stage.
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Common-drain configuration (source follower)
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If r_ is finite, this gain is < 1.
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To determine RQ :
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The output resistance can be calculated by setting v. = 0 and driving the output with a

voltage source v,.
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R. medium \ T
R, medium T \
a, T T <1
a. T <1 T
a,=a, a T ~a, < a,
i/p—o/p 180° 0° 0°
phase shift
(voltage)

AR

LUNIVERSITI SAINS MALAYSIA

28



CS CG CD A9y
o I 9
G, g g g
R, RDHrO Ry 1
g+
ay —8m (RD H I'O) ngD Zmlo -
I+gmro +5°-
Smio Ry Open-circuit voltage
a; o0 1 00 gain (R, = ),
CS CG CD aVO:%:%X%:ROGm
R]' o0 \L o0
R, medium T ) Short-circuit current gain
a, T T <1 (R =0),
a,=a,a o0 ~a, o0 L Vi
1/p—o/p 180° 0° 0°
phase (voltage)
shift .




To generate a T-model for a BJT from a hybrid-mr model .
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Hence, the change from Figure (a) to Figure (b) does not affect 2\ Q
the current flowing in the B. )+

g
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When r_ = oo, the circuit is said to be unilateral as there is no feedback from
o/p (C) to i/p (E).
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Generating a T-model for an FET from a hybrid-mr model.
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Figure (b):
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Node 2:1,+g v, L
Figure (¢):

Node 1: 1, —1S+gm Sg

Node 2:1,+g v,
Equal currents are pushed into and pulled out of the G as the equations that describe the

operation of the circuits are identical.
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