Digital ICs — Lectures

1) Introduction [Ch. 1] TSEIO3/TSTE86
2) Devices [Ch. 3, 4] TSEIO3/TSTES86
3) Interconnect [Ch. 4, 9] TSTES86
4) Circuits [Ch. 5] TSEIO3/TSTES86
5) Combinational logic [Ch. 6] TSEIO3/TSTES6
6) Sequential circuits (Ch. 7] TSEIO3/TSTES6
7) Synchronization [Ch. 10] TSTES86
8) Adders [Ch. 11] TSEIO3/TSTE86
9) Multipliers [Ch. 11] TSTES6
10) Memory [Ch. 12] TSEIO3/TSTES86
11) Manufacturing [Ch. 2] TSTES86
12) System design [Ch. 8] TSTES86
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On-Chip Noise
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CMOS Inverter
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Wire Resistance




Resistance of the MOSFET Channel
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Parallel Plate Capacitance
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Fringing Capacitance
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Interconnect
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Capacitive Load
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Parasitic MOSFET Capacitances
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Gate Capacitance
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Diffusion Capacitance
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Linearizing the Junction Capacitance

Replace non-linear capacitance by
large-signal equivalent linear capacitance
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Propagation Delay
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Power Dissipation




Energy and Energy-Delay

Power-Delay Product (PDP) =

E = energy per operation = P, xt,

Energy-Delay Product (EDP) =
quality metric of gate =E xt,
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