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N.B.: (1) Question No. 1 is compulsory.
(2) Attempt any three out of remaining five.
(3) State your assumptions.

p—id

(a) Expiain basic featurcs of VEDI,

5

(}b) Explain hot eicctron effect 5

(¢) Draw the voltage transfer characteristics of CMCS inverter and mark 5

VIH’ VOH’ VIL’ VoL

(d) Explain omuatlon in VLSI fabrication 5

2. (a) Explain the twin tub process in derail 10
(o) Explain latch-up in CMOS, and also explain methods to minimise 10

3. (a) Compare constant voltage and constant field scaling. 10
(b) Write VHDL code for the following 10

(1) 3:8 decoder
(i) Binary to gray code conversion

4. (a) Claculate the threshold voltage V. at Viez = 0 for a polysilicon gate ~ 19
n-channe! MOS transistor with the foliovwing parameters
N, = 10% cm™ , Ny =2 x 10% e , t, = 500°A
Nox =4 %101 em? ,@; = Q.7 ¥ ek = 3.97 x g
g, = 8.854 x 107 F/cm
(b) Compare MOS inverter with 10
(i) Passive load
(ii) E-nMOS as puii-up
(iii) D-nMOS as pull-up
(iv) CMOS invecter

5. (a) }mplcrn»nt the following function using NMOS & CMOS loglc gates 10

= X (y2 1 zw)
{b) Explain tire architecure of XC 4000 FPGA 10
6. Write shert notes on following - 20

(a) Surface inversion condition in MOS structure
M) A-based NMOS design rules

(¢) Buried and butt contacts

(d) Lithography
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