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*  KEEPIN
MMP;C:EEBILE PHONE/ANY ELECTRONIC GADGETS
> DONTWRiTE , EVEN IN/OFF POSITION IS TREATED AS EXAM
ANYTHING ON THE QUESTION PAPER
Answer ALL Questions
X~ Determine § (10X 10 = 100 Marks)
e e for each of the measurements the operation region of the
o r (choose from cutoff, resistive and saturated) and the current
eh the transistor.
':MDS: Kn =120 pA/VZ, Via = 0.6V, A=01V",
MOS: Kp= 30 pA/VE, Vrp=-0.6V, A=-0.1V" Assume (w/iL)=1

Ves (V) | Vos ["'-I’]_
NMOS 3.4 28
NMOS | 0.5 1.2
PMOS | -25 A B
PMOS | -05 -1.2
below.

:;/ Drziw a transistor-level schematic for the stick diagram shown
Estimate the area of the given stick diagram.

/ Calculate the rise time for the Pﬂuiean expression F = ((AB + C)D +EY
when the input changes from its initial condition A= 1, B=0, C=1, D=1 and E=0

to A= 0, B= 0, C=0, D=1 and E=0.
NOTE: size the transistors 10 get equal

external load, Br=2Pp.
The 2-T memaory cell shown in
W/L = 0.4/0.25. Separate lines are prnnrlr 1

select (WS) signals, which both switch betil
jor to a read. A writ€

the read select (RS) and write
n0and 2.5V. The Bit Line is

done by pulling the bit line

pre-charged to Vaa/2 Pr |
either to Va4 or 1o GND. lgnore 1h r_.u \ effect and channel-length

&
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modulation, You may assume that k'y = 115 MA/V2 Vey = 25y,
Explain the operation of the memory. v=04Yy,

Bit
Line

Ws

3|

(a) Suppose Vpo=1.2 V and Vin =| Vip|= 0.4 V. Determine Vou in figure shown

below for:
(i) Vin = 0'V; (i) Vin = 0.6 V; (iii) Vin = 0.9 V; and (iv) Vin= 1.2 V. Neglect the

body effect.
Vi I

5

(b) In the transfer characteristics of an inverter, P (1.2V, 2.6V) & Q (1.4, 0.4V)
are the points at which the slope is -1. Calculate the Noise Margins

(NML & NMy). ;
Explain in detail the CMOS P-well process technelogy with neat diagrams.

Sketch function F = [A(B +C) + (D) usinﬁééach of the following circuit

techniques: II
(a) CVSL i
(b) Domino Logic W
(c) Dynamic Logic
Consider the circuit diagram and the timingrequirement as shown in figure
for the flip flop. Two clock buffers are added . the clock pin and the output
\2hs i) the input to the output path.

pin. Also a combination delay of dly =0
n in the circuit with the

Check for any setup/hold timing wviela
given timing requirements, and If theresis o) ;etup/hold timing violation
Also is there any effect on

then what would be the updated valug | v
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timing diagrams.

</
mple
/ plement Muitiplexer based D-Flip Flop and explain it
S Operation with na
th neat

OR

S.(b) SESHREEYt € efven Boleantnction F(A, B, €, D} =3m(1, 3,5
tmpleml‘!nt the derived function using (i) CMOS logic w h -F,.B, 14,15) and 143)
of transistors. (i) Transmission gate logic. ith minimum number

lﬂw in the figure shown below, calculate the path delay wh :
capacitance of the inverter is x, for 2-input NAND gate :. ;: Ef: fthe 1.n=;iu't
NAND gate is 3x. Note: No need to evaluate the value of » and for 3-input

il
Bl =

L

L
sl —

!

Co=10x

OR
t AND gate shown in figure below. Give

10. Consider the two designs of a 2-inpu
an intuitive argument about which will be faster. Back up your argument with

path effort, delay,

5 calculation of the and input capacitances X and y to

achieve this delay.




