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ECE 3455: Electronic Circuits and Devices

Exam 2

April 15, 2000

DO NOT OPEN THIS QUIZ BOOKLET UNTIL YOU ARE TOLD TO BEGIN

1. This quiz is dpen book and open notes. Any calculator may be used.
2. You will have 90 minutes to complete this exam.

3. Show all wor‘;k on these pages. Show all work necessary to complete the problem. A solution
without the work shown will receive no credit. :

4. Use appropriate notation.
-5. Do not use red ink. Do not use red pencil.

1) /35
2) /35
3) /30
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1. (3 points) The input v; to the circuit below is a triangular wave with period of 100 ms and

amplitude 5 V (see the graph next to the circuit). The diodes are modeled as follows: Vi, =
0.7V, rp=150 Q, Is = 0. Find an expression for the current i as a function of S\ 4.
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[image: image5.png]2. (35 points)|The circuit below operates as follows. When the photocell is exposed to light, the
photocell resistance Ry is 100 Q. When the photocell is darkened, its resistance increases to

40kQ. The LED operates as a normal diode, but also emits light if a current of at least 2 mA

flows thro%gh it. However, the light output does not affect the diode’s electrical behavior in

any way. The LED diode characteristics are as follows: V= 0.6 V,1p=0,I3=0. The BIT
ly way

has B = 50.

a) In what region is the BJT operating when the photocell is exposed to light? Is the LED
on? Prove your answer. i
b) In what region is the BJT operating when the photocell is darkened? Is the LED on?
Prove your answer.

c) Suppose the BJT is exchanged for one with  =250. What region is the BJT operating in
if the photocell is darkened? Is the LED on? Prove your answer.
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[image: image7.png]3. (30 points) In the circuit below, the transistor is biased in the active region. (You may assume
this to be true without proving it.) Find values for Re, C;, and C, so that the gain in the passband
is - 200, the magnitude Bode plot has its highest frequency pole at 25,000 rad/s, and the 3 dB
bandwidth is 20,000 rad/s.

snalf- C'_
sipnael ac 1
Ssoevrie
2—V ,Us
vC Aw'\attdsos: )/}3’2> LY L O f_?—?-? = 2.0V
5f77of37»5b
Rp = 325k[s76 = Shka
ISv
R, / 2~e9 +T
= - M = R 4’
7v /\ v S S
®7 v 47 - I //a’%& ’
i)
She |7~ Lofer we show . = %0 2



[image: image8.png]v 7

Room for Extra Work

A Q—vw.h_ss&;

&.ao/}/ = Ygo 2
ﬁ.

v T Re '—' A
W= - ) / =
o= b [+ Wl R ° Jpwee 19
Y
v R Jwl
, =2 g e
s A e 1 uaeyRe  tywCly




[image: image9.png]We have a O at w:0, aud pobs at

= — = gseco MY,
YT dom s
I
. — s - = Sooo Y,
[UL CL_ /77 2 2S000 20000 s

baced o u%—rw«_cﬂédﬂ f/u‘en, R0 ...

= / = ,
P A Z7 pre 0,642 uF
3 ! =10 uF
t C = Iy (5600)

| lg we had oo wn=7mn ,
o

w
‘HM )oacsbw %M w '4 = —~ﬂ éC% Lo \7"//9
nombers come out C[t;/emuf. -




