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Answer all the following 5 Questions clearly. fill in the blank your final answer, show details on the
same sheet. Don’t forget to label all plots and use the correct units per answer.
Question 1: [22-points] — (Multiple choice) Pick the most accurate answer for the following

questions, and fill up the following table accordingly.

L Q# 1 2 3 4 5 6 7 8 9 10 11
t Ans. C oy aj / C_U 0(/ = \D \D \1) - C <
~

=&y (-0) = /%

I. Atthe lower or upper cutoff frequency, the voltage gain is:

a. -34mia b. 0. 5Amid @0'7‘4"1“1 d. 0.94,nia yoit +
2. Two stages have decibel voltage gains of 20 and 40 dB. The total ordinary voltage gain is: Y weo~"
1.1 b. 10 (c>100 d. 1000
3. Two stages have voltage gains of 100 and 200. The total decibel voltage gain is: Lﬂ;{
(a)46 dB b. 86 dB c. 66 dB d. 106 dB
4. If you want to improve the high-frequency response of an amplifier, which of these would you
try? - Y -
a. Decrease the coupling b, Increase the emitter @ Shorten leads as . Increase the source
capacitances. bypass capacitance. much as possible. resistance.

/L 5. The voltage gain of an d]npllflu decreases 20 dB per. decade above 20 kHz. If the midband
voltage gain is 86 dB. what is the ordinary voltage gain at 20 MHz?

a. 20 b, 200 ¢. 2000 @zo,ooo
6. InaBIT amplificr, the input impedance of the base increases when:
77 Beta increases (b, Supply voltage c. Beta deercasces d. Collector resistance
increasces R¢ increases

7. If the load resistance is open, the ac output voltage will:
a. Decreasc ) Increase ¢. Remain the same d. Equal zero
8. If the output coupling capacitor is open, the ac input voltage will:
a. Decrease (B Increase ¢. Remain the same d. Equal zero
9. If a Common-Emitter stage is direct coupled to an emitter follower, how many coupling
capacitors arc fhiere between the two stages?

a. 0 b c.2 d. 3

10. The main advantage of CMOS is its:

a. High power rating b. Small-signal c./Swilching capability @ Low power
operation consumplion
| 1. The stray-wiring capacitance has an effect on the
a. Lower cutoft b. Midband voltage gain (€. Upper cutoft d. Input resistance
frequency frequency
o
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Question 2: [22-points]

A) [14-pts] In the el ;

e ';hclcu he table below. you are asked to compare between the Voltage Buffer Amplifier
¢ He ﬁ_ I'I'L‘nt__Bl_Jﬁ'er Amplifier as vou learned in the course k

i_q_ s -nex '.‘ c o 3 s . -, 3 o

- the tollowing blanks, please fill up with a brief correct answer. for example:

— Ri=»0.R,—»»n A, =1,4,>1....ctc.

Current Buffer Amplifire =~ Voltage Buffer Amplifier

\ 1
Draw S i A Tk - | E—
. AR
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Give example i :
from * . IIer —.':at/e | Coepiplds Dfﬁ‘flﬂ
MOSFET i i
amplifier g 4
configuration § | .

B) [8-pts]Using a BJT Transistor of npn type, sketch a schematic for a current buffer circuit

) which contains the follawing components: & oA sane Qa/f@
1< Two DC voltage supplics: Ve and Veg.
2--The input voltage source V, Thas internal resistance R which is coupled through C, capacitor to
the input of the amplitier circuit.
3 The output is couple through C; Capacitor to a load R, \
4- Ry is bypassed by capacitor Cp. \
5. An emitter resistor R and a collector resistor R are connected to the emitter and collector

terminals respectively. 4 Q\‘p\' \
Ve ,?' -3-@-‘\3 i
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Question 3: [16-points)

For the circuit shown in Figure 0.3, Answer the following 3 questions:

v
: I Re
R,
" i) Wiy
"t:l %
aF N "I\ Q

Figure Q.3

A) [8-pts] Draw the small-signal equivalent circuit for the circuit shown in Figure 03

e  as. . sl
( S de o e A— [
- you- —
Y Ve o
VA ﬂf’ ﬁ] z v, Vo |
— L |
% / |
il . s -t |
A |
/ B) [2-pts] What we call the multitransistor configuration shown in Figure Q.37

( _/]’760/‘/;./{75«/} .................................................................................... ——
~ e

C) [6-pts] For the transistor parameters: §; = 100, Bz = 120, Vy, = 0, Vy, = 0, Vggy = Vg, =
0.7V, and V; = 0.026V. Let Ig, = 1mA, calculate the input impedance R,
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Question 4: [20-points]

1F s = Vedlue
o s #eRoNTE)
A A) 1%-pts] The zc equivalent circuit of a L 2 Q
. common-source amplifier is shown in E ¥ "
/:(’ '___".r_‘()_, “.\FrJli Lp ]—Ul FUU !{
o _derive the voliage pain A, formula. v
r /
Y0 " f 13
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B) {12 I'he parameters in the
circuit shown in Figure Q.4.B
“are
)"-' = SO0f). ., = 2.5k},
G = 40 mA
Ly = 5f
(
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,_le =

_ (¢) Sketch the Bode plot of the

transfer function magnitude
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(b) Determine the Jower and upper

3 dB fre UULI‘ILH.}

fo=
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Question 5 [20-points]

For the circuiil in Figure Q.5. the parameters of the transistor are Vpy = 0.6V, k}, = 100uA/V?. and
=002V e ‘

e

o Answer the following two questions:

A) [6-pts] The quiescent power dissipation in the circuit is to be limited to 5 mW, Determine /q.

i
! ]Qz i ’2/77 /‘Q

F:j&,[/ﬁj) =Y Io. =

B) [14-pts]if the independent current source is sct to g = 1mA, dc(ermineMllzit thE

_ output resistance is needed to be R, = 0.5 k{1
/”\\\ *Hint: R, = ;1— .1, = (2 -h,,;)ﬂnnd gm = ZK,,(VGSQ - V-,-N) = 2,/Knlpg
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