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COURSE CODE(CREDITS): 18B11EC612 (4) MAX. MARKS: 35
COURSE NAME: VLSI TECHNOLOGY

COURSE INSTRUCTORS: Dr. Shruti Jain MAX. TIME: 2 Hours

Note: (a) All questions are compulsory.

(b)Marks are indicated against each question in square brackets.
(c) The candidate is allowed to make Suitable numeric assumptions wherever requzred for
solving problems 4

SHORT QUESTIONS (10 x 1=10) [€O 1,2,3]

1. Low noise margin is expressed as

i Vertef'biased at Fpp = 5V. The transistor
35pA/ Vi = 0.1V and v = 4.2V. For

calculation of high input voltage, load is in region.

ii.  For nMOS saturated enhancement loa

parameters are Vrop = Vo, = 0. 8V kn

iii.  For calculation of midpoint vpltage, both transistors of inverters are in

iv.  The MOSFET stands for

v.  The switching threshold ‘_{:lbltage Vry for an ideal inverter is equal to

vi.  Specify the colors for n':diffusion, metal 1 layer, polysilicon and demarcation line in
stick diagffim
vii. In general p-MOS in series implement a gate. How many »-MOS
transwtors are in logic diagram of NAND 3 gate?
viil, | : Calculate Logic Swing of a digital logic circuit having the following information: ¥, = 0.6V,
| Pin= 1.5V, VoL =0.2V and V55 = 1.8V.
ix."~ InnMOS depletion load inverter configuration depletion mode device is called as
x.  The enhancement mode n-MOS load inverter requires 2 different supply voltages to

keep load transistor in region
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ii.

ii.

LONG QUESTIONS

Sita is designing CMOS inverter with the following parameters: Vrn = 0.5V,
Vrp=-0.5V, ky'= 80pA/V, k"= 40 pA/V? and Vpp= 3.5V, (W/L), = (W/L),= 2. Help
her in finding input voltage { vi)when output voltage (vo ) is 3V.

Ananya is designing a NAND 3 gate using CMOS technology with' the fé}lfbwing
parameters: ¥, = 0.5V, Vi, = -0.5V, ky'= S0pA/V?, ky'= 40 p.A/V and Voo = 3.5V,
(W/L), = (W/L), = 2. Help her in finding the midpoint voltage

I the des1gned circuit.

[CO4] [5+ 5]

Explain the different steps of fabrication for enhancement n-type MOSFET

Draw the stick diagram of the loglc e re::"' 1onf (4,8,C)= A+B(C+D) using
CMOS logic. Find the equlvalent cucult for nMOS transistor only, assuming that

(W/L), = (W/L), = [COS (4 + 6]

4. What are pass transistors? Deﬁye p'uff'up to pull down ratio if one of the inverter is fed to

another inverter through a series of two pass transistors. Assume Vy = 0.2/pp,

Vthdep =-0.6Vpp and Vthp =03Vpp. [CO6][5]
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