ECE 2C Mid-Term Exam B Solutrs,, o

May 8, 2012 =

Do not open exam until instructed to.
Closed book: Crib sheet and 1 page personal notes permitted
There are 2 problems on this exam, and you have 75 minutes.

Use any and all reasonable approximations (5% accuracy is fine. ) , AFTER STATING
and approximately Justifying them.

Name:
Problem | Points Received Points Possible
la 10
1b 4
lc 10
1d 15
le 5
1f ' 10
lg 10
2a 15
2b 15
2¢c : 5
total 100




Problem 1, 65 points
Transistor circuit analysis

You will be working on the circuit below:
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Q1 is a mobility-limited FET, ie. 1, = (uC, W, /2L )V, ~V,)*(1+AV,,) where
— 2 - _
(UC,JV, /2L )=4 mA/V?, A=0.1V",and ¥,=05 V.

V,p=14.0 Volts, =V, =—4 Volts
C,1is very big and has negligible AC impedance.
R, =10 kOhm, R_, =100 kOhm, R;= 900 kOhm




Part a, 10 points

DC bias.

Q1 is to be biased with 1/4 mA drain current.
The drain of Q1 is to be biased at 0.0 Volts
***[gnore A while solving this part™***
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Part b, 5 points

DC bias
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On the circuit diagram above, label the ‘ly/“{voltages at ALL nodes and the DC currents
through ALL resistors




Part ¢, 10 points

Find the small signal parameters of Q1. Use the mobility-limited model.

A\ N
G~ = AT




Part d, 15 points

Replacing the transistor with its small-signal model, draw a small-signal equivalent
circuit diagram for the amplifier. Give values for all elements on the diagram.
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Problem 2, 35 points

Small signal analysis, Nodal analysis

Part a, 15 points

In the circuit at right, the
transitors both have

& = 8oy =& and

Rog = Regy =0 Further, =0,
SO

Rppy = Rpggp =

V.. and =V, are DC bias
voltages, while I is a DC bias

current source.

Replacing the two transistors with
their small-signal models, draw
below a small-signal diagram of
the circuit. Be sure to label the
nodes V., V. ., and ¥, inthe

in? out? e

diagram.




Part b. 15 points

Using nodal analysis, determine an algebaic expression for V,,/V,,

Nodal equation at V,:
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Nodal equation at V.
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Part C, 5 points
R.=1kOhm, g, =100 mS.

Find the numerical value of V,,/V,

V.V, = -50

out mn



