Purdue University, School of Electrical and Computer Engineering Prof. DeCarlo

ECE 202 LINEAR CIircUIT ANALYSIS IT (SP’09)
Homework #20 Solution (77-78)

Problem 77-78
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Amplifier Specifications:

Vi
1. When [; is zero, the ratio 71 = 0, when a source is applied to port 2.
2

2. There must be maximum power transfer from the amplifier output to the load under the condition
that Z,u:(s) = 80012.

i 25

Ve 26

1%
4. The voltage gain 72 = —100
1

The two port Hybrid parameters are:

Vi =hiilhi + ha2Va (77.1)
Iy =ho1 I + hoa Vs (77.2)
h11 :E QO h12 p— E
Il V2_0 ‘/2 ]1:0
IQ 12
ho1 =— hoo = — [S]
Iily,=o Valn—o
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(a) hi

hio = — = From condition 1.

(b)Yout,hoo, and turn ratio a

Given the condition that the value of Z,,; = 800(2,

1 1
Y = — = — = S
otz | 800 5]
. I . .
hoo is defined as — . When I3 is zero, the value of the dependent current source hoylq is zero and
21n=0

it becomes an open circuit. As a result,

1

h22 — Yout - % - [S]

From the condition 2, we want the impedances Z,,; and Z;,2 to match.

Zout :ZinQ

:aQRL

o= Zout: @:
V RL V 2

(c)hi

Vi 25
Because hio = 0, the dependent voltage source becomes a short circuit and Z;, = hi;. Given Vl = 2%
S

Vi Zin 25 hi1

Vo Zim+Rs 26 hi+ Ry

= hyy ={1kQ]
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(d)

From part ¢) we found that Z;, = hy1 = .

(e) hx

When port 2 is connected to the load Z;,2, then the I in (eq.77.2) becomes —V5Y;,2. Then it simplifies to:

I =ha1 11 + haa Vo
—VaoYina =ha1 11 + haaVa
Va(haa + Yin2)

I

(1) ()

= (Z) (—100) (= 1

800 ~ 800
={250]

:>h21:—

(f) Ratio of Power delivered to the load to the power delivered to Ry,

(Vp)?
Prond =22
load Zin2
P (V)2 (Va/a)?
RL - -
Ry, Ry,

. Pload :(V2)2 CLQRL _ (400)(2) :
" Pgr, Zina (V)2 800
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