EE 355 Analog Electronics Name Sa [u‘l"f onS
Test 3 November 12, 2018

RULES

This is a closed book, closed notes test. You are, however, allowed one piece of paper (front side and half
of back side, hand-written) for notes and definitions. You must turn in your equations when you hand

your test in.
You are permitted to use a calculator.

You have 50 minutes to complete the test. Please read through the entire test before starting, and read
through the directions carefully. To receive partial credit, you must show your work.

| you have any questions, please raise your hand, and | will come to you to answer them. Do not hesitate
to ask questions.

Circle/box all of your answers.

Use the following parameters unless otherwise specified

Transistor Parameters
B =100, Vegon= 0.7V, Vcgsar= 0.2V
Veson= 0.7V, Vecsar= 0.2V
V=10V, V- =-10V
Ur=25mV, Va= 100V

Problem Value Score
1 10
2 30
3 30
4 30
Total 100




EE 355 Analog Electronics
Test3

PROBLEM 1

Name So/q Hons
November 12, 2018

(10 Points)

Assume both transistors operate in the forward-active region. Calculate the value of lou.

l Iout

j:s‘n = IGI

Tgr® LTew © 04"6) fB)

fCl = %:Cbl

T,o? G232 7 6[@*@1’3‘1

T .s: T, +Tc
Tor- bTn * @5(14\)1})
T, - BT * (6) (+&) T
Tore () (8 " orb”)
1) (2% §z>

Tout -~ Q,
(e )

T 4 = 204 mA

0w



Sl Rons

EE 355 Analog Electronics Name
Test 3 November 12, 2018
PROBLEM 2 (30 Points)

For the following two circuits, determine which region of operation the transistor is in and determine its
operating point (all terminal voltages and currents). Write your answers on the lines that have been

provided. .
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(Extra Work Page for Problem 2)
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PROBLEM 3 (30 Points)

(5 Points)

A. Draw the hybrid-it small-signal model of an npn BJT. Label everything.
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For the remainder of this problem, use the circuit shown below.

e The DC value of the output voltage is 5V.
e Assume the transistor is in forward-active mode.

e Values for R; and R; are not provided.
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B. Calculate the transconductance of the transistor. (5 Points)
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(5 Points)

C. Calculate I’y term of the transistor.
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D. Calculate 1, term of the transistor. (5 Points)
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C. Draw the small-signal equivalent circuit for this complete circuit. Hint. Use the hybrid-it model).
(5 Points)

D. Calculate the small-signal voltage gain for this circuit. (5 Points)
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PROBLEM 5 (30 Points)

For the following circuit, calculate the small-signal voltage gain. Let Va=co for this problem.
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(Extra Work Page for Problem 4)
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