ECE ECE145A (undergrad) and ECE218A (graduate)

Final Exam. December 6, 2011

Do not open exam until instructed to.
Open notes, open books, etc
You have 3 hrs.

Use all reasonable approximations (5% accuracy is fine. ) , AFTER STATING THEM.
Hint: Stop and think before doing complicated calculations. For some problems, there
is an easier way.
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Problem 1, 30 points
Gain definitions

At a signal frequency of 1 GHz, a two-port
has S,,=0.7071, S;,=0.1, S,;=10and | O——— 2—p0rt —0
S,, =0.316, as defined with a 50 Ohm

impedance reference.

part a, 5 points

If the 2-port were directly connected to 50 Ohm load, and a 50 Ohm generator with 1 mW
available power, what would be the power dissipated in the load ?
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part b, 5 points

If you were to first stabilize (if necessary) and then impedance match the input and output
to 50 Ohms, what would be the gain S, of the resulting amplifier ?
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part c. 5 points 7 o0.2/8

If you were to load the 2-port, without matching or stabilization elements, with a 500

Ohm load, is it possible to selecta generator impedance which would cause the 2-port to
oscillate ?
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part d. 5 points

If you were to load the 2-port, without stabilization elements, in 50 Ohms, and then

impedance-match the input to a 50 Ohm generator with 1 mW available source power,
what would be the power in the load ?
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part e, 5 points

If you were to take the 2-port, without stabilization elements, connect the input directly to
a 50 Ohm generator with 1 mW available source power, and then impedance-match the
output to a 50 Ohm load, what would be the power in the load ?
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part f, 5 points

If you were to take the 2-port, without stabilization elements, connect the input directly to
a 500 Ohm generator with 1 mW available source power, connect the output directlytoa s /- 1%

what would be the power in the load ?

|
[
N
4

L-{. = [} 2o 4G ~f
/O'f',f

_ /Sl //-/(;/’/)//._/ﬂ
C7-’?* e = 5

[ 7 -5 ) C/-235,.)

/.(//d ( /GZM 7‘/&,
o # o FITH 2

il

t{ff'u’a/afc.—/‘&; .

-

7

'

) -5/

7/ < Je7s

SIS TLE S et 1 b

L

/gp’ﬁW 7

-S:f -5';-. -(3‘_[2/ :

o

/Z//'/;_,_ /«//f /Wy 7’_2},/{/75/

o, Z/A’J

—_——



Problem 2, 10 points
Gain definitions

A bipolar transistor is shown at right. R, = N
1000 Ohms, g, =100 mS, R, =10,000 B . C
Ohms, C,,=100 fF.
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The device is impedance-matched to a 50 T
Ohm generator and a 50 Ohm load ata 10
GHz signal frequency. Find the i E
magnitude of S,, of the resulting

amplifier at that frequency.
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Problem 3, 15 points
Gain definitions, computation of Y-parameters

A bipolar transistor is shown at right. C,,=
100 fF, g,=100 mS.
En e B e
It can be shown that S,,/S,,=Y,,/Y,
part a, 10 points
compute Y,,and Y,
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part b, 5 points

The transistor is first stabilized and then impedance-matched to 50 Ohm generator and
load. Find the resulting amplifier gain magnitude || S,, ||
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Problem 4, 10 points
Computation of S-parameters

A bipolar transistor is shown at right. R, = Rb g Vb R
25 Ohms, g, =100 mS, R, = infinity B a m" be ce -
Ohms.
i : Vbe
Find S;, and S,,
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Stabilization \ édﬂ'f‘ L/ </
Source stability circle load stability circle
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A MOSFET in common-source mode has S}, =0.5and §,,=0.3. Source and load stability
circles are as shown. Draw **3*** circuit diagrams, giving resistor values, of methods of
stabilizing the transistor. '
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Problem 6,5 points
Gain circles

Available gain circles Operating gain circles
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At 10 GHz, a MOSFET in common-source mode operating and available gain circles as
shown. Find the optimum generator and load impedances (in complex Ohms).
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Problem 7,20 points

Amplifier design
A bipolar transistor is shown at right. R, ,= R gV, R
25 Ohms, g =100 mS, R_= 50 Ohms b bty

9 m > ce ° B C
The amplifier is to be impedance-matched, = Vbe Ty
using ONLY lumped-element **series** P
inductors and shunt capacitors. i
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part a. 10 points.

Design on the attached Smith chart the input matching network. Give values of all
elements.
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part b. 10 points.

Determine the magnitude of S,,of the resulting amplifier
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Microwave Circuit Design - EE523 - Fall 2000

SMITH CHART FORM ZY-01-N
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