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N.B. : (1) Question no. 1 is compulsory.
(2) Attempt any three questions from the remaining five queshons

(4) Assumptions should be clearly stated. - ¢ X
1. (a) What are the different data types used in VHDL 5f_$“ L
(b) Write VHDL code for 2:4 decoder using process statement in behavioral style 5
modelling. o
(¢) Explain surface inversion condition in MOS structure using band dlagrm@d ]
(d) Explain latch up in CMOS circuits and ways to reduce it \ZV“ 5
P\ @
2. (a) Draw the simplified block diagram of XC4000 series conﬁg;u\éble logic 10
blocks(CLB's) and explain briefly each subblocks. Q
(b) Write VHDL code for 4 bit full adder. 5 & 10
\ f
».x
3. (a) Explain briefly the different modeling techniques used dn VHDL 5

(b) Differentiate between constant voltage and constant fl{a scaling used in VLSI 7
(c) Draw circuit diagram, stick diagram and layout usxg\é A -based desxgn rule for 8
2-input CMOS NOR gate. use proper colour cqa—ﬁ’lg

' -3
4, (a) Calculate the threshold voltage at room temperature for V= 0 for a PMOS 7
transistor fabricated on n-type subsnateﬁ)mth bulk doping density of

N,=10"*/cm?, gate doping densxty:(n -type -poly) of N, = 10*/cm’,
.Q,, —-qx4><10w/cm and oxide ttuc_\‘i@icss tox =0-lume=117xep, €, =397xg,

€,=8.85x10""F/em. T= 30° c %\T

(b) Explain different MOS capxicﬁfancc in detail 5
‘(c) Draw stick diagram and l\ybut of 2-input NAND gate using n-MOS depletlon 8
load. aspect ratio for ,tho’ drivers is 2:1 and load is 4:1 ‘
; (:: ' :
5. (a) Explam the twin gb process of fabrication of CMOS inverter in detail. 10 |
(b} Explain-wafer pfo essing, oxidation and photo lithograhy used in semi conductor 10 ;

fabrication &g@nnology in detail.
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(3) Draw aneat labelled diagram wherever necessary. R

Y - . Sem— Kilormed - -n

BEAAT J(e3G S/BM/VLS le

v

O,




o BEAIT (BG S/pm/
pha | 6009

QP Code :

6. (a) Draw the circuit diagram of CMOS inverter and explain \./al.'ious regions of 10
operation of the transistors based on the trgmsfer characteristics. d
(b) Calculate the noise margins of the the following depletion-load inverter circuit. 10 X

Vpp =50V 652\

— o ~
V’I’O,driver =10V VTO,Ioad =-3.0V ‘5\‘2‘

= = &)
(W/L)drivcr = 2’(\V/I")Ioad = % Q
X
1 _l _ 2 A
kn,drivt'.r - kn,-load =25uA/V 1}%
0
Lo

3 =04v/2, where), is body effect coefficient/substrate coefditient

’ NS

\:\:1
$p=-03V
-~ -b“
rpl ‘
¥
O
X
o
. ;\5)
& Q)?\
&
N
(:/
Lo
&
%
L2
o5
wY
oY
o
&
‘{;}‘”
'.;3\3
QO
g



