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‘ ECE 3455
Exam 2
April 21, 2001

1. Tlnsexamixopenbeok,opennotes

2. Show all work necessary to complete the problem on these pages. If you go on
to another page, indicate clearly where your work can be found. ‘A solution without
the work shown will receive no credit. -

3. Show all units in expressions and ﬁgures

4. Do not use red ink.

5. Youwi]lhwe%nmutestoworkonthlsqmz

Do not open this booklet until told to do so.
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Room for Extra Work ‘



[image: image3.png]49 BITs in the circuit below are beth characterized by § = 50 and vessar =0.2 V.

Find the wiltig of Vi, that 'will put Q2 in the saturation region. Be sure to prove any

assuiptions you ke ébuirt the staté of Q1.
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[image: image6.png]2. (20 m)mta) An électronics student finds that he does not have a BIT i his lab kit, but he
does have two diodes: ‘He connects them as shown in the figure below, hoping to
construct a BIT. Thndnodes are tharacterized by Vip, = 0.7 V, Is = 500 pA, and r =50 Q.

i) Find the values of V3, V3, I, I, and I for this circuit.

ii) Has the student constricted a BIT?: Explain in.coherent; English sentences how you
knowwhether he did-or did not.
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[image: image8.png]3 (40, pomtb} The ﬁgure below shows a four-resistor bias circuit for an npn BIT. The BIT is
chatacbenzedbyﬁ=100mdvcgsm=03 V.

a)Choosaremtorvulues degcsoﬂuttheBJTmoperaﬁngmtheacuveregon, w:tha
oollwturmxrent of approximately SmA. . thmeﬂmfnﬂnmngdes:gnxpwﬁcmons

) Apprmmmuiy one-third of the: supply~voltage Voo should appear across Re.

i) The colleetor current:does not:-have to be precisely-5-mA; it may be dlﬁ‘mﬁomth:s
value by IU“/n,ﬂantls,Ic S5mA +/-0.5mA.

ity -Assume that resistors have exactly their stated value, i.e.; the resistor. tolerance is 0 %.

-/iv)-Give resistor values to 2 or 3 significant figures.  For: example, do ‘et specify resistances
of 2. 3456171:.0 mstead,useZ 3 kﬂ or 2.35kQ2.

b) Prove that your dévice is opersting in the active region,

). When you have comipleted your design, careﬁ:lly and neatly label.all component values, either
. on the diagram provided or on another diagram. Significant credit will be reduced if I have
treuble figuring out what your component values are.
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