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(1) The emitter is connected with Ry and the dc bias current flows out of the emitter into Rg,
because the dc current flows in the potential direction of high to low. The schematic drawing
is omitted.

(2) The ac equivalent circuit of the given CE (common-emitter) amplifier is drawn in Fig. Al,
where R;//Rs in parallel with a voltage source is removed away, because it is insignificant.

(3)
v = Tplp + Te(]. —+ ﬂ)lb
Zi=rp+re(l+8) ~r.(1+ ).

vy = —RpBiy.
—RB  —RB —Re
ry+re(L+8)  re(14+8) e
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Fig. A2 Equivalent circuit for Z,.

(1) It is an emitter-follower. Also, it is a common-collector amplifier.

(2) Since r.(1 — @) is assumed to be very high, it is equivalent to an open-circuit. We find the
following two equations.

vi=rpip + (re + Rr)(1 + B)ip,
’UQZRL(]. + ﬂ)lb

s = Rp(1+5) o R(1+D ~1
Yyt (re + RO+ B) T (re+ RL)(1+B) T
(3) To investigate the output impedance, Z, = UQ, , of an amplifier, the output port has to
e

710:0
be driven by an independent source: for example, by a voltage source ve. Since Ry, in parallel

with a voltage source is insignificant, it is removed away. On the other hand, the input signal
source vy must be killed. Hence we obtain the equivalent circuit for calculating Z, as illustrated
in Fig. A2.

(4) In the figure, we find that

U2:Te(_ie) + (Tb + RB//p)(_ib)v
i =(1+ B)i.
Therefore,

T+ Ri//p
1+5

The common senses in Electronic Circuits tell that r. ~ 26, r, and p are of the order of 100,
and 8 ~ 100. In other words, the 2nd term in the above equation is very smaller than r.

Zo ="+

Zy ™ Te.
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(1) Attention to the nullator. Since no current flows into a nullator, the base potential is given by
10
Vg =5x 0510 - 1. This is identical to the potential at the right node of the nullator. Ig

V—06 1-06
400 400

(2) The collector potential is lower by the voltage drop across the resistor of 2k} than the dc
supply voltage. That is, Vo =5 —2k x Ig =5 — 2k x Im = 3V.

is hence given by Ig = = ImA.
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