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Note: Answer any FIVE questions, selecting _
THREE from Part-A_ and TWO from Part-B.

PART — A A :
1 a Denvetheip— VDs relatronshlp of a MOSFET for triode and saturatxon region. (12 Marks)
b. For a MOSFET process technology with W/L =8 um/0.8 pm, toy = 8nm, €, = 3.9 py, = 450
cm*/v.s and v = 0.7 V.
1) Find C,x and K
ity  Calculate the values of VGb ancf VbSmin needed to operate the transistor in the
saturation region with a dc current 1p= 100 UA. ' '
i1}  For the device to operate as a 1000 Q resistor find the Value of Vgs requlred for very
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= 2 a. Derive the expression for input resistance, output résistance, voltage gain and overall gain of -
: § % : a grounded source amplifier with a neat diagram. (08 Marks)
2E b. Design the biasing circuit shown in Fig. Q 2(b) to establish a drain current ip = 0. SmA..
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- ‘ Fig.Q. 2(b)
MOSFET has Ve= 1V, k' (W/L) =1 mA/v’and Voo =15V Assume one- thlrd VDD across
Rp and Rg and neglect channel length modulatlon A=0. Determine percentage change m

2. Any revealing of identification, appeal

value of ip when MOSFET 18 replaced with another havmg V=15V, B Y Marks)
v 3emds Explam the operauon of a MOSFET current steering crrcurts with neeessary expressions.
; : (10 Marks)
b. What is MOSFET sca]m 2" Compare MOSFET parameters before and after scaling in
constant field scalmg and constant voltage scaling. o (10 Marks)

4 a Explain CMOS implementation of CS amphﬁer and arrive at voltage gain express:oﬂ

Impoftant Note : 1. On completing your answers, compuls

Av=gm IilZ.. - (10Marks}.
b. Derive an expression for the short-cncmt transconductance Gm of the MOS cascade
amplifier. , (10 Marks)
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5 a. Explain opcratxon of MOS dlffer l-pair with common-mode input voltage Vcn and
o determine the hlghe:st and lowest value of vcm over whlch the dszerenual pair operates
sor7 - properly oo : : ) S (ﬁSMark&}
=b. For a MOS dxfferentlal panr in Ela Q S(b}. ‘

Vpp = Vss = 1.5V, K, (W/’L) 4mAf\f . Vo= 05V, 1 =04mA, Rp = 2.5 KQ negleet
channel length modulation. : . o :
).  Find Vovy and Vs for each transistor. :

ii)  What is the highest value of V,, for Q; and Q2 to remain in saturation?

iii) If the current source I requires a minimum voltage of 0.4V to operate properly what is

the lowest value allowed for V; and V,,? : : (12 Marks)
PART-B .
6 a. Discuss with neat diagram the four basic feedback topologies. : (08 Marks)
~ b. Explain the properties of negative feedback. » (08 Marks)
c. Whatis the general structure of the feedback amplifier? o (04 Marks)
T i Explam the operatlon and zmai} Sis of single op amp dlfference amphfler to determme it :
- common mode gain Acy. i e (10 Marks)
b. How op-amp circuits can be used as swnal mtegrator and dlfferennator and determine the
time constants" = ; : = (10 'vlarks) .
8 a  Describe the circuit structure and static operation of CMOS invertor. (08 Marks).
b. With example explain PUN and PDN CMOS logic gate circuits. (08 Marks)
¢. Realize two input NOR gate and two mput NAND» gate using CMOS gate. (04 Marks)
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