EE115A - Analog Electronic Circuits
Fall 2017 — Prof. Shervin Moloudi
) Mid-term Exam — Monday November 6, 2017

I READ THE INSTRUCTIONS BEFORE YOU START

1- You have 1 hour and 50 minutes.

2- Write your name on top of all pages and do not re
3- If you need extra pages, ask the p

4- A 5.5in x 8.5in 2-sided formula s

. No electronic devices including calculators,
allowed. You can use a regular wrist \




1- True or False?

o

In an NPN BJT the emitter is N+ to ensure the BE current is :!
free electrons.

\/F’

In a PNP BJT the base layer is thin to ensure the rateoj the
is sufficiently high.

e

N-type semiconductors are made by adding a dopant elemant.,

(V of the periodic table to a crystalline material of atoms m ro ’
1= | In a PN junction the width of the depletion region is larger on

gi{

A semiconductor becomes more conductive as the t

above the room temperature.

(10 points)




2- Find Vout versus Vin, as Vin varies from
- to +=_ if the diodes have a turn on
voltage of Vbon=0 and are otherwise
ideal (Use a piece-wise linear model).
Ve is larger than 0.

(40 points)
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3- Determine the terminal currents and the region of Vee=5V
operation in this transistor circuit. Use a piecewise linear o
model for the diodes and assume Vpon=0.7V. In forward Re=290K ! D,
active mode Br=100, VBeon=0.7V, Vcesat=0.2V, and in reverse B

active mode Br=3, VBcon=0.7V, VEcsat=0.2V. ‘
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4- Determine the terminal currents and the
region of operation in this transistor circuit. In

forward active mode Br=99, Veeon=0.7V., Q1 5
Vcesat=0.2V, and in reverse active mode Br=3, Veg=4.7V — s
Vecoi=0.7V, Vecsa=0.2V. 2k @ S b
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