ECE-255 Final Exam
December 13, 2013

Name:

(Please print clearly)

Student ID:

INSTRUCTIONS

This 1s a closed book, closed notes exam.
Clearly mark your multiple choice answers in the scantron.

When the exam ends, all writing is to stop. This is not negotiable. No writing
while turning in the exam/scantron or risk an F in the exam.

All students are expected to abide by the customary ethical standards of the
university, 1.e., your answers must reflect only your own knowledge and reasoning
ability. As a reminder, at the very minimum, cheating will result in a zero on the
exam and possibly an F in the course.

Communicating with any of your classmates, in any language, by any means, for
any reason, at any time between the official start of the exam and the official end
of the exam is grounds for immediate ejection from the exam site and loss of all
credit for this exercise.
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1) For the circuit shown below, if a sinusoidal wave with a peak voltage of 10 V is
applied to the input, which one of the curves represent the output voltage? (V,,=0.7V,

V,=5V)
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(6) None of these
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2) The Zener diode in the circuit has an equivalent resistance Rz = 20 Q. From the diode
data sheet we find that if the voltage across the Zener diode is 6.4 V at I; =20 mA.

Determine the output voltage V.
100 0

(1) Vou =6.4V (2) Vou =6.0V ‘\/\/W\g-}‘
+
(3) Vout =6.67V (4) Vout =5.33V I o

(5) Vou =10V (6) None of the above 10V _T —
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3) For the three bipolar transistors shown below, identify which one or two devices are
operated at “Forward Active” region.
(A) (B) (©)
3V
+ -
+

4V
3V
0.8V

Which device or devices are operated at “Forward active regions”?

(DA

2)C

3)B

(4)A and B

(5)Band C

(6)None of the above.
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4) MOSFET circuit:

Circuit Values:
Ip=25mA
RD= 1 k.Q
Rg=1kQ

MOSFET Values:
Vm: 15V
k,'=1 mA/V*
A=0V"!

V==3Y

(a) Determine the MOSFET’s DC drain-to-source voltage, Vps. (b) What is the (W/L)
ratio required for the MOSFET to satisfy the above biasing conditions?

(1)-4V;10.0 (2)5V;2.5 (3)3V;25
(4)4V;2.0 (5)5V;5.0 (6) None of the above
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5) For the bipolar circuit shown below, I¢?

=80, Vgg(on)=0.7, V1=25 mV

VCCZSV

Rc=1kQ

(1)4.3mA (2) 28.7pA (3) 2.87mA
(5) 0.425mA (6) None of the above

(4) 4.25mA
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6) Find the value of Vg in the BJT circuit shown below for v; =0V.

+5V
o)

§ 10 kQ
+
Vi O_K VCE

§1kg

(1) OV (2) 0.1V
(4) 1.3V (5) 5V

BJT Values:

£ =200
Veeon=0.7V
Vepsar=0.1V
V=o'V
Vr=26 mV

(3)0.7V
(6) None of the above
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7) The value of g, in the BJT transistor shown below is? Assume =50, Vgg(on)=0.7,
V=25 mV.

(1) 16 mA/V (2) 8 mA/V (3) 32 mA/V
(4) 25 mA/V (5) 64 mA/V (6) None of the above
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8) The multistage amplifier shown below has which of the following configuration:

+10V

4.5 kQ)
5.1 k()

82 k) I__L
0, =

=10V

(1) CC-CE-CE (2) CC-CE-CC (3) CE-CE-CC
(4) CE-CE-CE (5) CB-CE-CC (6) None of the above
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9) What is the input impedance of the two stage amplifier shown below? Assume =100,
Vge(on)=0.7, V=25 mV.

IRV

(1) = 500kQ (2) = 75kQ (3) = 250kQ (4) = 65 kQ
(5) =25 kQ (6) None of the above



ECE-255, Final Exam Fall 13 page 11

10)  What is the gain (v,/v;) of the CE amplifier shown below, assume =100
Vge(on)=0.7, V=25 mV, and V,=100V for all transistors (Hint: Ry is the total load
resistance seen at the output node)

+Vee = +3V
Y; 0
+3V
23 k) Y,
4,;
O 0,
(1) ~ -2000 (2) ~ -4000 3)~1 (4) ~ -1000

(5) = -500 (6) None of the above
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11) For the amplifier shown below known as double cascode, what is the gain |Av|? Q,
and Qs both have twice the Early voltage as that of Q,. But they all have the same .

NOte: Ic1:Ic2:Ic39 gm:gml:ngng3a 2I'0121'0221'039 1= = I3
Assume r,>>1/g,, for all three

)_‘L__/_."L/_O Yo

y,o— C

e

(1) gmlor (2) gm3rol3 (3) 2gulor (4) gm2r012
(5) 4gulor (6) None of the above
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12)  What is the common-mode gain (|Av,|) for the circuit shown below? Assuming
Bo>>1 and r,>>1. (hint: use the half circuit model; draw small signal model of BJT to
calculate v,./v;. at vigz=0; 2 kQ resistor can be regarded as part of transistor or it’s much
smaller than 50 kQ.)
What is the differential mode gain (|Avy|) for the circuit shown below?
[Answers: first common-mode gain; second differential mode gain]

ji
fml Re= Re= lfr:z
50K 50KQ
V1 o
(1)=0.1:;225 (2)=0.1; =50 (3)20.2: %50 (4)~0.2;~25

(5)=25;=0.1  (6) None of the below
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13)  What is the differential mode input impedance of the amplifier shown below?
assume B=100, Vgg(on)=0.7, V=25 mV, and V,=100V.

(1) 50kQ (2) 250 Q (3) 25 kQ (4) 25.25 kQ
(5) 12.625 kQ (6) None of the above
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14)  For the common drain amplifier shown below, the transconductance of the
MOSFET is g, =10mS. Due to the high impedance at the output, the low cut-off

frequency, o, is dominated by the output pole: @y 2 @, % 2
Rggslegs

20V A

R =200k

C =0.5uF
e P E C, =10pF

I
R4— % R3=
R =200k % 3000

R.qs 1s the equivalent resistance “looking into” the output capac1t0r, Ceqs- What is the
value of Regs?

(1) Regs =395.2Q2 (2) Regs =300.0Q2 (3) Regs =260.9Q2
(4) Regs =75.0Q2 (5) Regs =360.9Q2 (6) None of the above
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15) Find A4 for this transfer function.

A(5)— 101052 (s 1+1)(s+200)

(s+3)(5+5)(5+7)(s+100)%(5+300)

(1

(2)10"

(3)2x10"
(4)3.33x10°
(5)6.67x10°

(6) None of the above
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16)  Short circuit time constant method is an important technique to determine the low

3
cut-off frequency using equation: a)L = >

i=1R

. For the circuit below, what is the
C.

Sl

R,s for the BJT base related loop? Here r,=1.51 kQ and ;=99 and r;=46.8 kQ.

vy

(1)4.88 kQ

(2)3.044 kQ
(3)7.095 kQ
(4)8.095 kQ

(5)2.26 kQ

(6)None of the above
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17)  Short circuit time constant method is an important technique to determine the low

3
cut-off frequency using equation: a)L = >

i=1R

. For the circuit below (the same
C.

Sl

as in Problem 16), what is the time constant for the BJT collector related loop? Here

r,=1.51 kQ, $,=99, and r;=46.8 kQ.

4.3 kQ

R,
G
||
i) [
R; 0.1 uF +
R3 UO‘
lkQ uF 100kQ § -
U‘[ —
é; -
= 10 kQ pum—
10 uF

(1)96.1 rad/s
(2)~0.01s

(3)0.96 rad/s
(4)~1.0s

(5)~0.1s

(6)None of the above
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18)  Short circuit time constant method is an important technique to determine the low

3
cut-off frequency using equation: a)L = >

i=1R

. For the circuit below (the same
C.

Sl

as in Problems 16 and 17), what is o for the whole BJT related circuit if R,g in the

emitter loop is known as 23.3Q? Here r,=1.51 kQ, =99, and ry=46.8 kQ.

4.3 kQ

R,
G
||
i) [
R; 0.1 uF +
R3 UO‘
lkQ uF 100kQ § -
U‘[ —
é; -
= 10 kQ pum—
10 uF

(1)2300 rad/s
(2)222 rad/s

(3)96.1 rad/s
(4)4513 rad/s
(5)2.16 x 10 rad/s
(6)None of the above
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19) The circuit below highlights the so-called “Miller Effect”. Determine the
equivalent capacitance at the input and the output of this operational amplifier! Assuming
Cxy=1pF, C;=1pF and A,,=-50.

-+

1) Ceq (input)=1pF and Cq (output)=1pF

2) Cgq (input)=52pF and Cq (output)=1 pF
3) Ceq (input)=50 pF and C.q (output)=1 pF
4) Ceq (input)=51 pF and C.q (output)=51 pF
5) Ceq (input)=52 pF and C.q (output)=50 puF
6) None of the above
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20) For the amplifier circuit shown below what is the high cutoff frequency f;?
C=0.5pf

(1) ~94MHz (2) ~SMHz (3) ~35MHz (4) ~15 MHz
(5) ~10MHz (6) None of the above



