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PR-7400

( 3 Hours) [ 'l'otal Marks: 100

1) Question No.1 is compulsnry.

2) Attemp~ any four out of remaining six questions,
3) Asswne suitable data wh~rever required.
4) Figures.to the right indicate full marks.
5) Illustrate answers with sketches wherever require

v-

I, A) Realize the following function using CMOS logic. F = (A+B+C).D Also draw
the stick diagram for the same. (03)

B) Draw the pass transistor logic based4:I multiplexer.Also draw the standard
cell required for mux design, mention the cell A.dimensions. (03)

C) Showcomplete layout representationfor all possible contact types betweenpoly-
silicon to metal, diffusion to metal, metal to metal and polysilicon todiffusion.

, (03)
If

\ D) Differentiatebutting contact. buried contact and respectiveco' ventional contact
, through metal with respect to cross secti~nal view. processing>tep required and

. reliabil.ity. . (04)
E) Discussfabricationdensity, systemspeed, powerdissipation and their interdependence

in detail. (03)
F) For the diagram given below, suggest which type of the errors will occur while

workingon layout editor. (02)
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\ G)~~out editor defines minimum diffusion width of 4A., poly-silicon width of
V"2A. then draw the layout for transistor having aspect ratio of 1:2. (02)

2. (A) Discuss the following terms in detail
a) Early effect voltage with respect to short channel effect.
b) Mobility saturation and thermal variation.
c) Calculation of source and drain capacitances of area A and perimeter P.
d) Fermi level, work function difference and strong surface inversion.

(B) Draw in detail the cross sectional view of FET capacitances. Derive the expression for
total capacitance of source and drain region of area A and perimeter P. (08)

(C) Describe different modes of operation of MOSfET with the help of cross sr;:ctiOnal
view. (04)

3. (A) Following table gives tl1e area capacitance values for MOS circuits find out OCg
capac,itance for 511,211.and 1.2 ~ltechnologies. (08)

: If the following geometry gives the length to width ratio of (a) metal 1 (2)
polysilicon and (c) n type diffusion then calculate the capacitance values for mewll
to substrate, polysilicon to substrate and n type diffusion to substrate.

(08)
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3.(B) Typical sheet rcsistance Rs for MaS layers for 5 micron technology is given as (08)

Calcubtt: the ON resistance for the following noMOS inverter with Rinv = 4, Zp.u ==
I: I and for CMOS inverter with Zp.d =1: I (08)

(C) Discuss the operation of NMOS transistor both for enhancement and depletion type
with the help of(Vds Vs Ids) and (Vgs Vs Ids) characteristics. (04)

4.(A) Draw stick layou\ for NMOS two input NAND gate with depletion MOSFET as the
load with aspect i':!tio of 4: I, also draw layout with complete A.dimensions mentioned.

(10)

(B) Describe complete fabrication steps for silicon gate noMOS transistor. (06)
(C) Differentiate between MaS and bipolar fabrication steps. (04)

5.A) Describe the importance of epitaxial film in IC fabrication. Draw the neat diagram of the
reactor for growing the single crystal epitaxial film on silicon wafer. How will you do
the doping during the growth? Describe the factor affecting the quality of the gro\\rth
material. (08)

B) Explain metallization process of monolithic IC. (06).
C) Sketch the top view of multiple emitter transistor, show the isolation collector, base'and

emitter region, Show different ways qf fabrication steps for diode. (06)

6.A) Explain'the following :- ~ (10)
1) Importance of substrate biasing. "
2) Importanceof buried layer. '

3) Schottkybarrier and ohmic contact in BJT fabrication.
4) Growth of n+ layer for collector contact in BJT fabrication.
5) Thinfilmresistorfabricationandtrimming. -

B) A base diffusion layer length is 100micro meter and it's width is 10 micro meter. The
sheet resistance of the layer is 100ohm/sq. Calculate it's resistance. (05)

C) What is the minimum number of isolation region is required to realize TTL NAND gate?
(05)

7. Writenot~on ~- (20)
a) Lateral PNP and vertical PNP transistor.
b) n-well process steps and cross sectional view.
c) Rise time ofEMD pull up inverter.
d) IC cross over
c) Ion implantation and diffusion process
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