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Exam 2 Solwhon
Problem 1 — (20 points) An amplifier has the following transfer function: i we o 0
( ) 10s V O:*»

" (5/10+1)5/1,000+1Y5/100,000+1) ¥ %( %)(?w,{%i—f\)

|zj[|dn

0B /

2046
// Lt
OAEu/ \ /

E(LC"
| [e) 0O 1,000 0,000 ICOK SEC >
) éj:‘de
X410 ST
Ao \k
0
O \ﬁ\
C
JONG I~
5 N
00
e
s
Y -
.y (109
\ 9 oo Lt ok joeke ( oL

(b) What is  for 4,=20dB?
(c) What is the lowest closed-loop_gain A

for which this amplifier has acceptable stability (having a phase
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Problem 2 - (20 points) What type of feedback topology is shown below (e.g., series-series, shunt-

series,...)? .
S ~ St

Draw three pictures showing the circuit configurations used for measuring S, Ry, and Ry, for the feedback

network shown, and find values for S, R;1, and Ra,.
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Problem 3 - (30 points) Assume that the amplifier below is biased at Ip=1mA, Vgs=2V, V=1V. Ignore A.

The feedback network consists of the two highlighted 3k resistors. R;;=6kQ, R»=1.5kQ, B=-1/2.
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(3) Whatis 47 (Note that v, #01) SV~ SNES

(b) What is the closed-loop gain, v,/Vyg, or Arof the feedback amplifier? - G
(c) What is the feedback amplifier’s input resistance including Ry R;?  §=
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Problem 4 — (15 points)
The datasheet of the PN2222A bipolar transistor contains the following information:

Maximum allowable junction temperature 7, = 150°C

Maximum power dissipation Ppuq = 1.5 W at case temperature 7¢ = 25.5°C
Junction-to-case thermal resistance )¢ = 83 °C/W

Junction-to-ambient thermal resistance €4 =200 °C/W

(a) What is the maximum ambient temperature to ensure safe operation at 0.5W? (Note that we are not using
a heat sink in this problem.)

(b) Find the case-to-ambient thermal resistance fcy.

(c) Assuming an ambient temperature of 25°C, what is the case temperature 7¢ when the transistor dissipates
100mW?
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Problem 5 — (15 points)

(a) The following output stage has an input, v; shown below. Assume the transistors are biased for the
correct operation. Vec =3V, Vg=0.5V(constant), and Vcgs=0.5V What is the output v,?
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(b) (i) Which analog converter below is the fastest? (D
(i1) Which analog converter below is the slowest? @
(iii) Which analog converter below is the most accurate? @
T
Analog = . _/ o
: = p——0C—>1 Comparator | ! £
input = o :
i
Comparator Bit ; ¢
Oy 2 - ; s RS g
V,r;g L”g‘w + Yuir o{ ;. '—D— 4 Comparator
‘—~—0—3 Compurator i o
it N |
/.
Rz -y Y —o |
T A Control u S
logic Counter
W |
Sn/Siop I _n
Clock
()}
Analog +
input O-————>1 Differential " Up/down Clock
i comparalor | (jp/down counter
control +—0
0
O .
o
ol S
DAC
3)




(¢) An analog signal in the range of 0 to +5V is to be digitized. If the circuit shown below is used, what is
the resolution of the conversion? If Vi, =3V, what is the binary output?
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