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ECE-255 Final Exam
December 13, 2013

Name: Ckvkm s Jo SIﬂJ'

(Please print clearly)

StudentID:  Gol u;,:[‘(m

INSTRUCTIONS

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

e 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.

e 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.

o Communicating with any of your classmates, m 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.

Scanned by CamScanner



Y Y i B e L S bl S R

ECE-255, Final Exam Fall 13 page 2

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.,
Vz=5V)
10kQ
Vin

Dz, 5’\' e.:}_; 54’\/

M | () AN
JUTT =

5.7V 4 0.7V 4 g
Y M ? [

A 4

T e 2

0.7V+4

Q) SVOT \_/ \—} (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
(1) Vo =64V (2) Vo =6.0V +
3
UGS Vouz66TV  (8) Ve =533V = v
(5) Veu =10V (6) None of the above 10V —T
VZ - Voo t Rz Tz
ol = Nz 4+ 20(20) M
- = 6\
\,ZO - 6‘4- O-q' il
oo SL
(,,—JV‘/\————'::L' oV
" L—r{ .
0-6 - 15 = Tég = 0033 °
L
loo 4 20

Vo T o+ TRz
- 4+ @033)(1‘7)

= 6.6FV
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3) For the three bipolar transistors shown below, identify which one or two devices are
operated at “Forward Active” region.

oV ) RS
+
4V

RE oV

(5)Band C
(6) None of the above.
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4) MOSEFET circuit:

Vs Circuit Values:

Ip=25mA
‘ Rp RD =1kQ
Vp Rs =1kQ

MOSEFET Values:
Rg=50k b Viw=15V
L k'=1 mA/V2
= A=0V"
(]
VesSV

(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:2.5
#4V20  H)5ViS (6) None of the above
Nge =0V, Np =5 - ToRp = 5-(2.5)1) = L5V
Vg = -5+ TpRg = -5+ (2.B)1) = ~ 1.5V
Nps = 5V

n
Vg5 = 2.5V > Nin = |5V Nps 77 Vs~ Vin  Csad )

2
Tp = Lkn W (Vs -Vin)
T L

25(0) = W ()7 = W=5
L
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5) For the bipolar circuit shown below, I?

B=80, Vge(on)=0.7, V;=25 mV

Vcc=5V
Te | Re=1kQ
¢
¥ E
(1) 4.3mA (2) 28.7pA (3) 2.87mA

(5) 0.425mA (6) None of the above

v, -vg ( evswes FA ““ﬁfo’”)
. A
IE - _5.-0..:" = 4-3 m
c——-—r'—_
TC = OCI

-—

ptl
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6) Find the value of Vg in the BIT circuit shown below for v =0V.

' +5V BIT Values:
7 B =200
10KQ Veeox =07V
VCE-SAT= 01 \Y
S ‘,A =V
vy VcE VT:' 26 mV
1 kQ2
(1) oV (2) 0.1V (3) 0.7V
4)1.3V \/@5 5V (6) None of the above

Vr - oV

I‘F 'Ha,vn.s\‘s'lo‘f is ON, Vgg::o-?—\/ =) VE:*‘OJ:]’V

Bt Hum  direakion of cgvent 18
15 'no't PGSS”D]?,« 50 ‘tqmr\sis‘{:o‘( S O‘(p No cwrfcm't_

VgzoV, Ve=zzv 2 Ne& = BN
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/ 7) The value of g, in the BJT transistor shown below is? Assume p=50, Vge(on)=0.7,
| VT—25 mV.

(1) 16 mA/V (2) 8 mA/V (3) 32 mA/V
(4) 25 mA/V (5) 64 mA/V ‘jﬁ) None of the above
DC cumalysis N
- - 5-03 _ 43 [B‘MH'
st - 33
i 3,310
Te - xIg = 59 (13) =1.28 mA .
5 :
Nee > 0.2V = configmed FP [
gm = T¢/up
= 1,28 fgs = SI2 mA v -5V
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/‘ 8) The multistage amplifier shown below has which of the following configuration:

+10V

(1) CC-CE-CE (2) CC-CE-CC \}{) CE-CE-CC
(4) CE-CE-CE (5) CB-CE-CC (6) None of the above

e e e _ ‘

Scanned by CamScanner

" r——

TN

e




ECE-255. Final Exam Fall 13 page 10

/ 9) What is the input impedance of the two sta
/ Vee(on)-0.7, Vi-25 mV.

1 Ma

(2) =~ 75kQ (3) = 250kQ
(6) None of the above

\}/5 ~ 500kQ
(5) ~25kQ

7o
35
&
B\
m

Ube, = 7 3‘”‘%87‘71“/

,:9 Wet:o

NoW, + g ‘—:1;_-'
quq i) 3'”/%&' -

R‘|Y\ &
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ge amplifier shown below? Assume p=100,

(4) =~ 65kQ

s No cV(f‘\’@Y"{' {'}\’fﬁuj") Yo

:—/—) No cu11dﬂ+ '{’\/\‘W“f’j
Ynl

(M Il 1M = 500 KKn
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/ 1 ?) What is the gain (vo/v;) of the CE amplifier shown below, assume p=100
/ Vee(0n)-0.7, V125 mV, and V,~100V for al transistors (Hint: R is the total load
/ resistance seen at the output node)

+Vee=43V
i 0,
+3V
23 k0 v
: v
O @
(1) = -2000 ~ -4000 (3)~1 (4) ~ -1000
(5) = -500 (6) None of the above
3V
@ - @3 CC’MY‘(&D’\{ Mire 0“) WA 93K
I = 3"0,% -— 2.3 - 0"‘ YY\H V l:t
— 0.1
723K 23
0.3V
@ () gun Vo =9 1
! = =
0o
RL :-{0(@0: _\,’_‘i. :__L____ = I M
Te 0.l

3m = I(_/VT - O-‘/ZS = Lf'hn/\/

VYo T ACHR Lf'(.l) = — 4000
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J 11) For the amplifier shown below known as double cascode, what is the gain |Av|? Q,
/ and Q; both have twice the Early voltage as that of Q. But they all have the same .
Note: Lo~leo=la, 2n=Zm1=Em2™Ems, 2T01=Ter=To3, Tny= Tna= I'y3

Assume r,>>1/g,, for all three

V) Q2 Vi Q3
VAR N

Y

Nr—

(1) guTor 2) gn'Tor’ \/62&“&,1 (4) gu Tor”
(5) 4g.To (6) None of the above

(a+)
Q C_CE> : ,_%’-,:’3WRL K” vor || %M)

|
Ve fO(/ﬁxm ¥ /im
since, o > Mg
=g (Vgm) =~
Qo CCBD X %'2- = 9Gm Re here RL"';@ (.QB)
s 3*“(%#») = | = /Gwm

IS

v Voo _ - 0t
Qﬁ CCB> . -—-G:{ = 9mRL = Fm Y03
. - ¥y Ve = o Y3) = 7929w
= 1‘\}} - s CCgm )

| Av] = 2 9m Yol

Scanned by CamScanner



I T B B e B L R B R T e R o e T o et . 0 oy ==

!'[ ECE-255, Final Exam Fall 13 page 13
// 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,o./vi at vz—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 (JAv,)) for the circuit shown below?
| Answers: first common-mode gain;: second differential mode gain]
+5V
RA~A= R~=
Icy l G & l ley
50KQ 50KQ
Vl v2
-5V
\/M:O.l ;=25 (2)=0.1;=50 (3)=0.2; =50 (4)=0.2;=25
(5) =25;=0.1  (6) None of the below
T Gt o'F LoePrrTe CE wth Re 15
=50 <&
Re Yy 9y Rc
v, - B
~ ’ [ L+§mRe
Ueml _ Tc 8 N
2 w - / VT - P / T
= > Yo — I}*(\ Re
- Re SW\ p\e > \ = 5 - Re
"LQ'LSO) KO ey P
K —
= \ Avel = —"-RC = 52150)'( = ol
2k s 'Y\uﬁe,cjtwl v Avond of S00 K. Re 2
- T b "' C L ; ;'_;‘5 ﬁ-ﬁ g g pidde LA e i 2 - r .
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| —>d

JVoil/y.

Ad = rL}‘30{/‘7':0[
Diffeventidl  Half eireuit

el Re g -vedfy o SmEe
vid /2 [+ gmie
. IRwy| - _33:% x —S—:
\};d/ Vi
v

-—
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13)  What is the differential mode input impedance of the amplifier shown below?
assume —100, Vgg(on)—0.7, Vr—25 mV, and V,—100V.

mf
(1) 50kQ (2)250 (3)25kQ \%25.25 kQ
(5) 12.625kQ (6) None of the above
3 g
1) 6\ &
Vi -

SV S —eeo—
| 25 0 (250

3“’\ = Tc \I-T
Ra = Yo t Tre + 2508 T - 0.2
-2(]7.9 Xat 15042 25
- 15.25 KO = 6.003 RN

2 L= l00/0,003
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ECE-255, Final Exam Fall 13 page 15

MOSFET is g, —10mS. Due to the high impedance at the output, the low cut-off
1

RgosCers

14)  For the common drain amplifier shown below, the transconductance of the
frequency, ey, 1s dominated by the output pole: @y & @y 0 =

20V A

Ry 1s the equivalent resistance “looking into” the output capacitor, Cegs. What is the

value of Reg,?
L R =395.20 (2) Rege =300.00 (3) Rege =260.90
(4) Regs =75.0Q2 (5) Regs =360.9Q (6) None of the above
T Mode]
G ——P’j

|

ol
Q= (RN R 1R K

-

—ad

+ h_)ceﬂ

Regs = (Rl M) + R3
= 9K %om + 300
= OQO,O\S&K—} 300 ) = 395.2-0%
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15)Find A4 for this transfer function.
10 2
/ A5)= 1010 (S+1)(s+200)
(s+3)(s+5)(s+7)(s+100) (s+300)

\
I (4)3.33x10°
6.67x10°
(6) None of the above
|
\

Yty

Av(s) = 10'%s S s+) Q5+100)
543)(5+5)C5+7_) D 5+3@
o0 s (st1) e Q—t— 5/100)

C5+315+SIS+‘D an) (f+5/ 00> 30”0’*%9
o _

.0 e dest) 0 (e
‘04 3¢ﬂ CS-]@XS%’SXS'*') Q+5/{o)26l+5/3 2?5

4 6 k
IOV“ -f'reg &esFGV\Se

l‘lfj\q ‘F‘\'Uy RC«SPO‘,‘\SC
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16)  Short circuit time constant method is an important technique to determine the low
Lo ]
: ) J i
cut-off frequency using equation: @ ' =3 . For the circuit below, what is the
i=1R..C.
A

Rys for the BIT base related loop? Here r,~1.51 kQ and Bo—99 and r,—46.8 kQ.

VCC =12V

R,
(&
C
Ry ' 0.1 uF +
}_< Ry Vo
e o 100kQ ¥ -
]
1 &
= 10 kQ -
- K 10 uF
L
(1)4.88 kO
(2)3.044 kQ
(3)7.095 kQ
(4)8.095 kO
3)2.26 kQ
(6)None of the above B

C)
. | . _ .
|
jRi R,% {Rl T
= L —FE (G 15 5ko~fl’)

Ris = Ry + (RN Ry v)
= 1k + Crok N 30K )18 )Q

-—

- Ik+ 26K = 2,2 kL2

' = s - 0.004"§
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/ 17)  Short circuit time constant method is an important technique to determine the low :
’ 301 . 5
cut-off frequency using equation: @ i = 3 . For the circuit below (the same |
]
i=1R. S CI' |

l

as in Problem 16), what is the time constant for the BJT collector related loop? Here
r,—1.51 kQ, By—99, and r,—46.8 kQ.

VCC = 12V

G
|l
R 0.1l LF +
l——4 Ry 2 v,
1kQ 10kQ § -
vy =
G B
= 10 kQ —_
B 10 uF
L
- =0
(1)96.1 rad/s Ve
_A2)~001s
(3)0.96 rad/s
(4)~1.0s
(5)~0.1s
(6)None of the above
(g5 1R NED

= (Re L vo)t R3
(&3 )| 4e.9)k + 100K

ae)
w
w

|

n

= (02,2 k-

&’Zi 6 % \0.2. ms = O-O‘ W‘S

-

Tiel const = R3g C3 & 1022 x 0.1 = mS =

P T N

. G T e 5 Ny e 2y o
= AT RN W e, S LA S S
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/ 18)  Short circuit time constant method is an important technique to determine the low
3
cut-off frequency using equation: @ T = 5 . For the circuit below (the same
s R G

iS i
as in Problems 16 and 17), what is oy for the whole BJT related circuit if Rys in the
emitter loop is known as 23.3Q7 Here r;~1.51 k€, =99, and 1o~46.8 kQ.

Vee = 12v

Uy

(1)2300 rad/s
(2)222 rad/s
(3)96.1 rad/s
)4513 rad/s
(5)2.16 x 10™ rad/s
(6)None of the above Ros Cqo = 23.3 x 10 MS

= 0o 23?’ ™S

l 1 4 ==

WL = T?—l—s—cﬁl T RasCy R3s (3

3
x 10
g'gz*’alffa‘s*/\%’—’ﬂ

' 3
- (022 + &3 ¥ 0.678) %10

-—

= 46l% vasl/$
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19)  The circuit below highlights the so-called “Miller Effect”.. Detenniqe the .
/ equivalent capacitance at the input and the output of this operational amplifier! Assuming
Cxy=1pF, C,=1pF and A,,—-50.

AV
+ -
| ]
|

1) C, (input)-1yF and C, (output)-1pF

2) C.q (input)=52yF and Ccq (output)-1 puF
3) C.q (input)=50 pF and C.q (output)-1 uF
4) C, (input)=51 pF and Cq (output)=51 pF
5) Ceq (input)=>52 pF and Ccq (output)=50 pF
6) None of the above

N
Gy on gt side = Cey 1450) = 510y = 51 4F
Qu,(in[w{) = (1 + Cxyin
= JMF 4 851 MF
- 81 MF

|
AVy ~ Roy = —50
Cguj o Ow‘ldmj( side = C«x\j C |4 %0 =~ | MF

y A N AT ey
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20)  For the amplifier circuit shown below what is the high cutoff frequency f;?

C-0.5pf

Vo
Via % RL=1kQ
(1) ~94MHz (2) ~5MHz (3) ~35MHz \/945 ~15 MHz
(5) ~10MHz (6) None of the above

Rv, * F\VL: A\l = C—?.O)C'l) - — 40

= Oo5Cl+4‘O): [HvO.S:‘_ 0.5 PF

CFM
(in + Cfim = 1S54 920.6 = 355 PF

S = Cetl n =
Rs Ce,qiv\ - 300 * 35.5

Cfout = 05 (l + %Hax 0.5 pF
Re Cfout = 1000 7 0.5 = 05 nS

= 9.6 M5 g dOMimm‘[’ po\e

—> 318.5 Miz

= |5 MHz

o - P
th = 217 ( 10.65) NS
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