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Question No. 1

1a) Explain the differences between functional verification and timing verification. (6) CO1

Question No. 2

2a) Discuss the factors that influence the propagation delay in CMOS circuits. (6) CO2

Question No. 3

3a) Explain the Linear Timing Model (LTM) used in digital circuit timing analysis. (8) CO3

OR

3b) With neat diagrams, explain the timing arcs present in a combinational logic cell. (8) CO3

3c) A logic gate shows a delay of 0.20 ns using a linear timing model for a load of 20 fF. However,
NLDM characterization gives a delay of 0.28 ns for the same load and input transition. Calculate
the percentage error introduced by the linear timing model and explain the reason for this
difference.

(8) CO3

OR

3d) Compare Linear Timing Models and Non-Linear Delay Models. (8) CO3

Question No. 4

4a) Explain the RLC model of on-chip interconnects. (8) CO4

OR

4b) Explain the need for wire load models during the pre-layout phase of VLSI design. (8) CO4

4c) A metal interconnect line of length 2 mm has a resistance of 0.08 Ω/µm and capacitance of 0.25 fF/
µm. The line is driven by a gate with output resistance 120 Ω and drives a load capacitance of 30 fF.
Calculate the interconnect delay using the Elmore delay model.

(8) CO4

OR

4d) Explain various techniques used to reduce parasitic resistance and capacitance in critical nets. (8) CO4
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Question No. 5

5a) What are generated clocks in STA? Explain how they are created from master clocks and discuss
their importance in analyzing divided, multiplied, and gated clock paths.

(8) CO5

OR

5b) What is path segmentation in STA? Explain how timing paths are segmented into clock path, data
path, and capture path, and discuss its benefits in accurate timing analysis

(8) CO5

5c) Explain the techniques used to refine timing analysis in STA. Discuss the impact of clock
uncertainty, on-chip variation (OCV), advanced OCV (AOCV), and pessimism reduction
techniques.

(8) CO5

OR

5d) Define timing path groups in STA. Explain how paths are categorized (register-to-register, input-
to-register, register-to-output, input-to-output) and their role in timing optimization.

(8) CO5
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