Solution of First sessional Exam VIith sem EC (VLSI Design)

1a) Define VLSI, MSI, and SSI.

The first integrated circuits contained only a few transistors and so were called “Small-Scale
Integration (SSI). SSI was followed by introduction of the devices which contained hundreds of
transistors on each chip.Medium-Scale Integration (MSI). Very Large Scale Integration (VLSI)
where hundreds of thousands of transistors were used.

1b) Name any two basic CAD tools and explain.
Cadence, VHDL,Verilog,PsPICE,HSPICE, TCADS etc.

1c¢) Define Noise margin and propagation delay.
Noise Margin : Ability of the gate to tolerate fluctuations of the voltage levels.
NMH = VOH - VIH noise margin high NML = VIL - VOL noise margin low

Propagation delay : symbolized #,4, is the time required for a digital signal to travel from the
input of a logic gate to the output. It is measured in microseconds (us), nanoseconds (ns).

1d) What do you meant by threshold voltage of MOS transistor?

The MOSFET Vgsan or gate threshold voltage is the voltage between the gate and source that is
needed to turn on the MOSFET. In other words, if Vs is at least as high as the threshold voltage,
the MOSFET turns on.

1e) Distinguish between SRAM and DRAM.

SRAM and DRAM are the modes of integrated-circuit RAM where SRAM uses transistors and
latches in construction while DRAM uses capacitors and transistors. These can be differentiated
in many ways, such as SRAM is comparatively faster than DRAM; hence SRAM is used for
cache memory while DRAM is used for main memory.

2a) Analyze the Characteristics of CMOS Inverter With neat Sketch.


https://whatis.techtarget.com/definition/logic-gate-AND-OR-XOR-NOT-NAND-NOR-and-XNOR
https://whatis.techtarget.com/definition/nanosecond-ns-or-nsec
https://whatis.techtarget.com/definition/microsecond
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In this general configuration, the input

signal is always applied to the gate of the driver transistor, and the operation of the iy
verter is controlled primarily by switching the driver. Now, we will turn our attention
to a radically different inverter structure, which consists of an enhancement-type
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mentary mode | 1. This conliguration is called Complementary MOS (CMOS),
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The CMOS inverter has two important advantages over the other inverter
configurations, The first and perhaps the most important advantage is that the steady-

state power dissipation of the CMOS inverter cireuit s v

inually negligible, except

for small power dissipation due 10 leakage currents. However, as mentioned earlier,
the trend of increasing subthreshold leakage currents in deep sub-micron technolo-

gies causes great design challenges. In all other inverter structures examined so
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