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Answer ALL questions.

PART A — (10 x 2 = 20 marks)
State the differences between MOS and CMOS technology.

Name two key applications of 1ion implantation in semiconductor
manufacturing.

How does the figure of merit (a)o) affect the performance of MOS circuits?

Provide the relationship between Ips and Vps in a MOSFET.

Define latch-up in CMOS circuits.

Mention the advantages of using CMOS inverters over NMOS inverters.
State the impact of transistor sizing on the performance of CMOS circuits.
Define area capacitance units.

List the differences between observability and controllability in VLSI testing.

State the importance of testing in VLSI design and manufacturing.

PART B — (5 x 13 = 65 marks)

() Discuss the hthograpby wrocesz in detail. Explain how lithography
impacts the feature size of transistors and itz rele 1n modern ViLSi

technology.
Or
{b) Explain the importance of integrated resistors and capacitors in V1.5]
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circuiis. How are they fubricated. and what challenges are associabed

with their inlegration?
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Or

Derive the Ips-Vps relationship for a nMOS transistor in both the linear
and saturation regions. Explain how the transistor behaves in these

regions.

Given a CMOS inverter with threshold voltages Vmm = 0.4 and
Vrhp = 0.4 V, and power supply Voo = 5V, analyze its switching behavior,
noise margins, and power dissipation.

Or

A nMOS inverter has a pull-up resistor of value 1 kQ and the power
supply voltage Vpp = 5 V. Calculate the logic threshold voltage (V) and
the power dissipation when the output is at logic “1” and ‘0”. Compare it
with the CMOS inverter in terms of efficiency.

Derive the expression for sheet resistance in MOS circuits. How is it used
in estimating resistance in 2 MOSFET’s diffusion and polysilicon layers?

Or

A CMOS buffer is required to drive a capacitive load of 20 pF with a
delay less than 5 ns. Calculate the necessary transistor sizing to meet the

delayrequirement (Risetime = fall time = 1 ns.

Explain the different faull models in VLSI testing. Illustrate with
xamples how fault models are used to improve fault coverage ang

0

ensure robust testing.
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PART C — (1 x 15 = 15 marks)

Discuss in detail the narrow channel width effect in MOS
transistors. A MOS transistor has a width W = 0.2 Mm.
Mathematically explain how this narrow width affects the
threshold voltage (Vrs) and the drive current of the transistor. ()

Explain the transconductance Gm and output conductance Gps of a
MGOS transistor. How do they influence the gain and bandwidth of
an amplifier circuit? (7)

Or

Design a transmission gate using nMOS and pMOS transistors with
threshold voltages Vi = 0.5 V and Vmp = —0.5 V. If the input signal
varies from Q to 5 V, calculate the on-resistance of the transmission gate
at different input voltages. How does the transmission gate improve over
a pass transistor for transmitting lggic levels?






