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GANPAT UNIVERSITY
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28C703 VLSI Technology
NIax. Time: 3IIrs.J

Insmuctions:
[Total. Marks: 70

2 (A)
(B)

2 (A)

l. Attempt all questions.
2. Answers to the two sections must be written in separate answer books.3. Figures to rhe right indicate full marks.
4. Use fbllowing data.
OF(s.,.) : 0.55V, kT/q :0.026y, q: l.6xl0-,, C, €o:g.g5x lO-laF/cm,
€si: 11.7 x €o F/cm, €o*:3.7 * €oF/cm, ri: I .45 x l0i0/cm,

SECTION.I
(A) frxplain r'vorking principle of CMoS SRAM cell with necessarv circuitdiagram and wavetbrms for read and write operation. 

'- ---*-" j

(B) Expiain constant voltage scaling and its eff.cts on different parameters.
OR

(A) Consider a resistive-loacl inverter circuit with Vpp:SV, Kn ,:20p"Ny2,
!re:0.8V, R;:200KO, and WII-:2. Calculate the Vor and V11 on theVI-C.

(ll) l)rarv the lcllorving digital circuit using Complementary pass transistor
log ic :

1. 2 in:put OR and NIOR Gat
2. 2 inputEx-OR and Ex-NOR Gate

What is latch up? How to avoid it.
i:;.xplain the types of MOSFET Capacitarlces.

Draiv the following CMOS basecl ,3*t, ,
L CIUOS SR larch based on NAND2
2. CIV{OS implementation of the D_Latch

Jyylemgnr (A-fB)C using cascade dcmino CMOS logic
Using NIORA implement the function AL3+(C+D)+(EF+G).
[)rai,v and explain CMOS fabrication steps in brief,'
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SECTION-II

; i..tplain following processes for the MOS system:

1. Accumulation
2. DePletion
3. Inversion

(B) Explain Gradual channg! Approximation (GCA) and derive equation for

drain current Ip (lin) and Ip (sat)'
OR

: r A) Explain MOSFET operation in linear as well as in saturation region'

isJ i ist tr,vo VLSI design styles and compare them'

' ' t \c r lp la inchannel lengthmodula t ionet fec ts inNMOS'

r,ir ,..aiculate the threshold voltage Vro_-at Vse:0, for a polysilicon gate n-

channel MOS transistor, *ittittt. li[owittg parameter:-Substrate doping

clensity N,r:1016 cm-3 pof'riii"otr gale ,f"pittg J.nsity Np : ?X 
1020 cm-

'.gate oxide thick'ess,o*-iOOA, itA u*ii*-iirterfacc fixed chargc den:;ity

No*:4 X 1010 cm'2
0R.

5{A)opt imizest ickd iagranr layouto facomplexCMosiog icgateY: (A
(D+l:l) +BC)'

(B) Draw the following digital circuit using transrnission gate :

L  2 :1MUX
2. !'-[S+A,C'-1-AB,C

', iA) Design 4 input NAI''ID Gate using pass trans.istor'

{R) Drarv the circuit diagram of a TS?C basc:d risi'g edge-triggsrcd DFf '
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