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iii) Find the voltage gain A,,=v/;, voltage gain A,»-v,/v; and the overall voltage gain A.=v ./,
Show the derivation of recessary expressions in your computations (9 marks):

A = _"Z_&__ = E...; —
{9! (&A ﬂvl 29(‘ R;‘TRA
Ko Q¢

—
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4) MOSFET.

SV
+5V

| Rz—-l.m
R,=100kQ2

Q1

X

. W

o
a) In the figure above, the transistor has V=1V, ¥4=30¥; k,=100pA/V?, L~1um and W =10pum.

<=

i, - fueuwa 7710
) Find the bias current Iy (5 marks): Kon A
T N R S PSSR PITr.
ook 1.2 ; ] Vos ™ Vo~ Vs
j& - 0 SKkeo [35 Kl To° - 4L5K10 Mo +¢ - 5- In Ry
3 o 3 5 - {X{oz)‘r_l)
To - I8RO0 TD R4 Tp + 3 MO Vg Vi - 4 -Ex3x1y
3
3.X S Qfﬁu- ] )a: 36#—'-‘;5‘-«!;-
Jg XI6" Tp ~ RETy +8 0 = O et

Ty = O-G?hA;; j TprednA Vs - 1bpS L e S

65 mA A o, T eras
V? 7 VC," vt "y 42 Z ﬁ
11)) Verify the mode of operation of the transistor and state what mode the transistor is in (3 marks):

Vos & Yig- 4 e Soderakes

Vo 7 V-V
42 7 &)
G4-» 7 4 Mode= > JTVRAT oA

-—-—‘-!"_'__'—_-.-_-__-.
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4) b) MOSFET (continued....)
V?51=| oy VDD= 10V
(small AL agal) "
lltEFl % R Vs
Viaas
~ o,

X <
I/é k"{;é;vfns" \/£ )

T R =
-b (y —Ve)
-\ oG 10 XI© b
I=A = A* )
i he o SRS (Vb VL)

2

Vo |

'. V&)"vé =
Ve = =24
i) If I;-0.5mA, find W, (3 marks):

I‘L ~ G"A, )L

T CH:

Tege
- 10
)= esr L= i

S (W)ym ey S 222

1ii) What is the minimum value of V,, for which 1,=0.5mA (3 marks):

v
Vg, 7 Vi, 'E

W v
= Vy, 7 =

Section: B
Page: 9/12

For the figure on the left,
the transistors have

V-1V, V=30V,

ko’ =100pA/NV?,
L|=l|,lll'l, W| =]0|.l.l'l‘l.,
L;—Ipm,

Ly=tpm, W;=10um.

Using these data
computc the following:

. V); aQnw Vv

10- AN gk
T "r'z.:'—_.—

Minimum V.= 1" -
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a) For the circuit sho

idﬂl)(mmm)“’ﬂ-ﬁndlhccxp-mim for'.V. as a function of V,, Vo and V. (assume the op amp is
%7{.. aécfw Ckt- Aaa AR G, .-inwnﬁ‘hg e~ d
M- iawrhng  ConfourvaBen  fon o Ohesofina
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v) If , = is i
h<0.5mA, X=0.1 and Q, umﬂunu'm,_ﬁndd.

Gn R’ (7 ) 5,

v, 4 Ilarkx):

= /-..? Yot b 1oy oospd . )53
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5) b) Operational Amplifier (continued....)
R' C] Rz
|
Vi _
A~ —0
+ +
V,

T

i) For the above circuit, assuming idcal oplmnp, derive the gain H(jw) = Vo(jw)/ Vi(jw). Show the

steps. (6 Marks)
Vo (§~) Z,, . Zam K
ey - —_— )
JW) V“( -u-l') é. /z -Z‘ - El'f‘ /uc
/ 7€
T R (%2
H(a"‘) - _ __.2'.'-7 . - - . /f‘Q|)
ﬂldb ] wEy It "}'—:;.-2'

) If Ry=35KQ, Rx= 15KQ, R; = 10KQ, C; = 1uF and frequency is 1 MHz, computc the gain-

magnitude in DBs and gain-pllasc in degrees. (3 Marks)

3 ) .
_ tSYI0 we 2]
P(Ju) = - -_.:fT-—-— = .tg}'u'o”(lO‘
3 —— : X106
2 %76 (}’16-22‘51)‘:0‘1-109 = {2832
3
-~ _ if* fo : - :'M
Sxed3-jo 18592 "

111) What class of filter does the above circuit belong to? (1 Mark)

End

Wjo)- &, LT IFE
= Ko Joa (3) = oX0 4332
7-§4 D4
| HGw) | = M.DBS

[HGw) = ifV

Degrees

fl’f")['fom s




