Final Exam
E246 Electronicsand | nstrumentation (Fall 2005)

Name: g\,/ Wbk
SID:

Choose 3 (and only 3) out of 4 problemsto solve. Each chosen problem carries equa
weight. 100 pointstotal. Do all work in the spaces provided. Show all work and organize
it for partia credit. Include units in your answer. Open book, open notes.

Problem 1. Use the switching devices listed in the Table, draw the logic circuit for the
following equation. Simplify the equation, and construct a truth table for the smplified
equation.

X=AeB+Ae(4+0)

TARLE 13,3 Switching Devices

Operator Symbol Input/output relationship
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Next, we use De Morgan's theorem and Boolean algebra to simplify the
equation:
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X=4At+tC*tB < smplified equation
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Problem 2. Simplify the following equation using the Karnaugh mapping procedure:

X =ABC + ACD + AB + ABCD + ABC
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X= ABC (D4D) + AB+BICD + AB (T +D)
+ABCD +ABC(D+D)




Problem 3 A chemica plant needs a microprocessor-driven alarm system to warn of
critical conditions in one of its chemica tanks. The tank has four HIGH/LOW (1/0)

switches that monitor temperature (T), pressure (P), fluid level (L), and weight (W).
Design asystem that will notify the microprocessor to activate an alarm when any of the

followingconditionsarise:
1. High fluid level with high temperatureand high pressure;
2. Low fluid level with high temperatureand high weight;
3. Low fluid leve with low temperature and high pressure;
4. Low fluid level with low weight and high temperature.

Write the Boolean equation. Simplify it if possible. And draw the circuit implementation.
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Problem 4. A smpleinverter using an n-channd enhancement-modeM OSFET is shown
in Figure (@). Use the tranastor mode shown in Figure (b) to obtain the trander
characterigicsof thisinverter, a plot of Vo versusVi.

Dran

on =200

Switch dosad for VGS > VT = %\Y

: o_’ e Switchopenfa Vgs< Vr
Gate

(b)
QOLN\“\‘W %
e o
y - ,
2 e 2 NGB Vs,
4 1 ) » . Fvozvicl
- “T - Suitel of.‘“‘\“ Vo= §
o I . . Far,
R ST l<v: <5
| ‘ \ 1 : o B ‘w(}kla\ Q\Qsﬁé
oA - ; _ - B \/0:«5(3:__ _
‘ . Soatv2g)”

L /.
O\_L3+S‘>\/' = &8



