ECE-255
FINAL EXAM
May/3/2010

Name:

(Please print clearly)

Student ID:

INSTRUCTIONS

This is a closed book, closed notes exam.

Carefully mark your multiple choice answers on the scantron form. Work on
multiple choice problems and marked answers in the test booklet will not be
graded. Nothing is to be on the seat beside you.

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, i.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.

NOTE: Choose the answer that is closest to
what you have calculated; many answers
are rounded to the first non-decimal point
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1, 'What is V, in the circuit shown below, for the diode assume Vor=0.7V and Rp=500Q

b °Vp
I—F‘
o I R=10kQ
5V:_—_'__ '
T

)5V (3) 0V

(5) Open circuit {6) None of these

——

\o.S

Vo . o 286te)—35 =386

(4) 4.3V
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2. In a power supply using full bridge rectifier, one can reduce the ripple voltage by

(1) Decreasing the input frequency

2) Increasing the filter capacitor value and decreasing the input frequency
ncreasing the filter capacitor value and increasing the input frequency

(4) Decreasing the filter capacitor value

(5) Using Schottky diodes

(6) None of the above
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3. What is V,? for the diode I=10"*A (Assume Vr=25mV)

10kQ
Vo '
5V —T_ R,
(1) 07
(3) 0.61V s 5 -
4) 0.7V "~z = - oS ™A
(5) OV [

(6) None of the above

0N \_3
\/GJ”O‘OZTQ\"\ XS
g1

\[6 - —0-46\ V
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- 4. For the circuit shown below, if a sinusoidal wave is applied to the 1nput whlch one of the
curves is the output voltage? (Vo=0.7V, Vz=3V)

10k

3.7V | 0.7V 1
R A S B

@ v 1 @ 37V ™ M
[ —

3V T

L
g

]'

N ,
@ 6V T \—} \—/ (6) None of these
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5. The circuit shown below is a

+3Y

12
V1 Q :%
it
Ipy |
D,
Vz O :ﬂ—
B e S
In

1) Two input AND gate

(Zy Two mput OR gate
(3) Two input NAND gate
(4) Two input NOR. gate
(5) Two input XOR gate
(6) None of the above
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6. For the circuit shown below what is the value of fr=50? Assume for transistor Vgg(on)=0.7V.
For Zener diode Vz=6V, Ry=0, Is=10"'°A,

+15V
7.8 kQ
—_— ) ’
| [p=22.1pA v
Zener diode
4.7kQ
(1) 100 -
(2) 80
(3) 75
/(‘i)_lZ%
(3 50 _
(6) None of the above : | j o
' - = =
Ao
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7. For the b_i]i)olar circuit shown below, V=7
=100, I=10"*A, and V1=25mV

VCC=SV
100pA
VEE= OV
(H14v . 5.57V_ AY 5V
/ZT—V 3)0 4

(5)4.42 ’ one of the above

o y
\/%E' 2 ©.07% “Q'fx -(60%\0 - 0.5 3£

o {
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~ 8. The circuit shown below can be used to measure the jonizing radiation (X rays and y rays). The
FET is called a RADFET and its threshold voltage is a function of the amount of radiation.
What is the MOSFET threshold voltage if V, is measured to be 1.5V. (10 Points)

- Assume Ky=0.1 mA/V?

o) VDD=5V ,
® Y-Ray
—-1\—/[1;
Vo
0.2mA
| (nH1v ()2v (3)-5V @3V (5) 1.5V
" (6) None of the above
PR
— K,
-0 = (V(»s—- VTN)
2
A -
o) . .=V
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9. For the circuit shown below V(gAssume OpAmp is ideal and =40

+15V

82 kQ

(1)5v (2) 10V (3) -5V %) -10V (5)-0.7V
(6) None of the above
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10. Find the output voltage (V). for the circuit shown below,
Vi=0.75V, K'n=100pA/V2 (WL)=(W/L)=10/1

___} M
——p
_‘ "
)=V (2) 185V (3) OV since both MOSFETS have their gate and drain shorted

(4)7.8V (5) it is open circuit (6) None of the above

}
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11. What is the configuration of the multi-stage amplifier shown below?

+V gupply

cz
l Trilpet

5

OV fgraund)

@  (2) CE-CCCE (3) CE-CE-CE (4) CE-CC-CC
NSEB-CETCC /

-CC - (6) None of the above
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12. Figure below is internal structure of an OpAmp, what is the common mode gain of the first stage (|Agu|)?
Assume identical transistors for differential pairs, f=100, V,=100V, and Vpe(ON)=0.7V

+isV
R|=20k“1 iRZ:ZOknR,=3'k0 ' Ry=23k0
b @
\h mA \ A
Y ©.al Y
= 5 o}
! s
Y oamh
%y
44X
M,
R,=1s.7mf Rg=3k0
Y Y
_ . —18v
(1) 200 (@) 125 (3) 400 (5)12
- (6) None of the above
A k
ALngL. R - 2 “VO*_“ ny
-/ 3 v o
. . /3 2.1*\ﬁ \2“ ks A’_ - .1-?-—-7/_ e é(ao kS]-
/o’;%i/(l/o_, X -2 5 -2y
ol o Zq N
Y v 6-02FS ‘ B)
ne 2 —— . £T 66
s | Sxu T Slai B

e 20Kyl g2 R oz 2.2K
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13. What is the common mode gain (|Acm[) for the circuit shown below?

+5V

RC': f RC': l
fer l é 100kQ 100kQ S yc2
0 Vo ——

V16— 2 kQ 2kO —0 V)

5V
(1) 50 co 2)0 (31 (4)0.25 (5) 0.58
(6) None of the above -
54
O A
- (o2 — ~ ©0.58
| i =%
2
!
?é '_Jﬁ \£ c“’ffo,,j‘
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14. For the emitter-follower shown below, what is Ri,? Assume =100, Vpg(on)=0.7, V=00,

VT:251T1V
3kQ é |
+ l 12kQ
Yy
- 20 BA
. Ve
| R,:'n our

(1) 1.25kQ2 (2) 800k (3) 48Q2 @
(5) 500Q (6) None of the above

| 1250 oL

0027
i

: -4
¥\
'\"3 Lo ¢
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15. What is the output impedance of the following multi-stage amplifier? Assume the following
parameters and small signal parameters for the transistors,

L TABLE 14.17

{ Transistor. Paramgters fOr ths :4.38—14 43
E%ﬁ# ‘K’WF@MWMWMW

MI § Kn-“’“_)mm VT}(F‘? —2V)\.

B8, gz = 230K, g = 34, zksa
,rna—IOGkSZ oy = 3440

Vo

250 0

| Rou
(1) ~600Q (2) ~3.3kQ (3) ~33kQ2 ' (4) ~120Q2 (5) 1250Q
fic of the above

/( (é(?ns‘q 21\1201\6\’)—&\ = < S\
ad =~ 8\ \\ 3.3
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16. What is the Mid-band gain (|Amid) of the following amplifier? V+=5V, Qo, Qy, and Q, are
identical and have the following parameters, B=100, Vgr(on)=0.7, V=100, \[‘T - 0.02%

Vvt

1

8.6kQ

(1) 1000 . A(2) 2000 (3) 4000 (4) 500 (5)250
(6) None of the abovz_a
| 0% Y1, 3
A 2 — 0 X los xVo 3 - logo
- ﬁ\m) - RN A
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17. For an amplifier, the high frequency gain transfer function is given by

_2.5x10"%(542x10°)
AH (s)= (s+10%)(s+10%)

Mid-band gain (Amid) and higher cutoff frequency (wy) are? Assume diminant pole approximation when
trying to find woy

’

(1) Amig=500, og=10% rad/s (2) Amig=250, 0y=10° rad/s  (3) Amig=2.5%x10" @x=10" rad/s

A Kmia=500, 0;=10> rad/s ) Amic=2.5x10"°, oy=10® rad/s .
(6} Noene-of th _
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18. For the amplifier circuit shown below, find f3?

C=0.5pf

(1) ~106MHz @) ~15MHz  (3)~35MHz (4) ~50MHz,
(5) ~2$MHz (6) None of the above

L o5 (11 70)

T T s

'\O-)

[E——

[
//—)f:_ A g(/\ﬂ)Hg
X300 x25 JK o
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19. What is the lower cutoff frequency (f,) of the common emitter amplifier shown below? Assume
B=100, Vpe(on)=0.7, Vs=c0

pt=12V

(3) ~0.31z (4) ~50Hz

(1)~0.016Hz
(5)~lHz ofie of the above
'\'KSL lo /"F
\/\Azr—_
| \ Wdaxhy 0025 JF
Y
é WS e I g =T
, T, R Ve
2

(1

‘ I"j | '2-o0d ,___-i -3 )VA
L ! W

%4,4 s 2212 4 lose = 3UIL

Sl

A
& - 2 Ve o | X§Z|2 ?
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20. The short circuit time constant associated with Cgs in the common source amplifier shown
below is? (Assume Cg=10pl) :

(1) ~2.55 (2) ~5ns (4) ~10ps

(5) ~1Ins

j@\ i“g Vo pis




