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112 Matching Networks and Signal Flow Graphs
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Figure 2.3.4 (a) Input equivalent circuit for a transistor in chip form; (b) input
equivalent circuit for a packaged transistor.

Example 2.3.3

The frequency response of Sit for a transistor chip is shown in Fig. 1.10.2, and its
input equivalent network is shown in Fig, 2.3.4a. Determine the values of R, L, and C.

From Fig.1.10.2, atfa=1 GHz the input impedanceassociatedwithSu
j0.2) = 10 - j10 2, and at f, = 1O GHz the input impedance isZıN=

Solution.
is ZN = 50(0.2
50(0.2 + j0.15) = 10 +j7.5 2. Hence, at w, = 2xfa we obtain

10- j10 =R+ (2.3.1)

and at w» = 2tfs we obtain

10+j7.5 =R
1

O,C)
From (2.3.1) and (2.3.2), it follows that R = 10 2 and

1-10 = 210°L - 2710C
1

7.5 = 2r104°L - 21101°C

(2.3.2)

(2.3.3)

(2.3.4)

The simultaneous solution of (2.3.3) and (2.3.4) is L = 0.1024 nH and C = 14.95 pF.

The equivalent circuit for the transistor in packaged form is a little more
difficult to obtain. One equivalent circuit that will closely simulate theresponse
of S1j is shown in Fig. 2.3.4b. The resistor Rpkg represents the resistance of the
package, the package inductance is Lpkg, and the package capacitance isCpkg-

2.4 IMPEDANCE MATCHING NETWORKS

The need for matching networks arises because amplifiers, in order to deliver
maximum power to a load or to perform in a certain desired way, must be prop-
erly terminated at both the input and the output ports. Figure 2.4.1 illustrates a
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122 Matching Networks and Signal Flow Graphs

C= 10.6 pF

HE
L=7.95nH

Chap. 2

j0.6 (-j30 n)
HE

j0.5
j25 2)

0.2 (109)

jo.2 (109)

$102

L=3.18nH

ZIN=1 (50 2) ZIN = 50 N
(a) (c)
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Design of a series C-shunt L matching network.Figure 2.4,9
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Q,=2
Zg= 10+ j20 9!
(Zg= 0.2 + j0.4)

Vg

12.7 pF
(-25 n)

ZN = 50 n

6.36 nH
(20 2)

3.18 nH
((10 2)

3.18 nH
j10 2)

50n +

102 Vo

Y= (20+ j40) mS
(y= 1+j2)

a, =2
(a)
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Db
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(-25 0)
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f
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(c)

Figure2.4.13 (a) The matching network from Fig. 24 8a; (b) its frequencyresponse
(the program Microcap IIl wasused): (c) equivalent bandpass flter configuration in
theneighborhood of f. and its frequencyresponse.
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136 Matching Networks and Signal Flow Graphs Chap. 2
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Figure 2.4.17 Continued
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