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PCEC 4401

Special Examination — 2012
VLSI DESIGN

Full Marks —70
Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
1. Answer the following questions : ' : 2x10
(a) Whatis Channel-length modulation ?

(b) What are the different regions that can be defined in n-MOS depending
upon the voltages applied ?

(c) Define propagation Delay and give an expression for the same.

(d) Draw the symbol and switching model of Transmissidn gate.

(e) Differentiate between channelled and channel less gate array.

(f)  Whatis stuck-at fault ?

(9) Explain why NMOS technology is preferred more than PMOS technology ?

(h)  With the help of a suitable diagram show and mention the different layers in
a MOS transistor.

(i)  Whatare the processes involved in photo-lithography ?
()  Whatare the uses of Stick diagram ? Give the various color coding used in

stick diagram.
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2. (a) (i) Briefly describe the difference between a D flip-flop and T flip-flop. 2

(i) Consider the device built from two CMOS transistors as shown in the
Figure 1 at the right. Briefly describe what function it performs, and
how it works. 2

Figure - 1

(b) Briefly explain the difference between a VHDL entity and a VHDL architec-
ture, and also explain why there might be a need for multiple architectures
that correspond to a single entity. 6

3. (a) Explain briefly, why each pass transistor network must realize a multiplexer
structure ? 2 2

(b) Write down at least four major drawbacks of the pass transistor logic (PTL).
4

(c) Implement a 2-input XOR/XNOR gate with the help of complementary pass
transistor logic. : 4

4. (a) Whatare DC voltage transfer characteristics and noise margins ? How do
noise margins change with increase in the pMOS transistor width relative to
that of nMOS transistor ? 6

(b) Whatis the difference between validation and verification ? 4

5. (a) Whatare the (i) similarities and (ii) differences between standard cell-based
ASICs and field-programmable logic devices ? 5

(b) What are the major (i) advantages and (i) disadvantages of programming
field-programmable logic devices using (a) antifuses and (b) SRAM cells ?
5
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6.

With the help of a neat sketch explain in brief the basic steps of the VLSI design

flow. 10
(@) Write down the advantages and disadvantages of the pseudo-nMOS logic
compared to the CMOS logic. 4

(b) What are the main differences between 1-T DRAM cell and 3-T DRAM cell ?
3

(c) Explain briefly, how as a VLSI designer you can optimize the performance
of domino logic circuits ? 3
Answer any two of the following questions : 5x2

(a)
(b)

(c)

State two CAD Tools and describe their use in brief.

With the help of a suitable diagram explain a typical CLB available in the
FPGAs.

Draw the circuit diagram and the corresponding stick diagram of a 3-input
NAND gate using CMOS technology.

Calculate the zero-bias threshold voltage (i.e., for V. 5= 0) for an NMOS
silicon-gate transistor that has well doping N, = 3 x 1017 cm=3, gate doping
N,= =102 cm3, gate oxide thickness t =22 A, and 2 x 10" cm2singly
charged positive ions per unit area at the oxide-silicon interface. Assume
that the gate doping is n* and explain why it is appropriate. Calculate the
ion‘-implam doses N, (in unit of ions/cm?) needed to achieve a threshold
voltage of 0.4 V.
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