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/TSTE86
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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CLK ' Y

In R, Combinational|___ R, —»
Cfn Log!c Cuui‘ Out
Timing parameters
tﬂ_mm . t.:-.q t.-'ﬂgfc,ﬂd cih tjﬂg.'ﬂ

tsm thm'd




Clock Uncertainties
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Clock Skew
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Clock Skew
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Positive and Negative Skew
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Data and Clock Routing




Register Parameters
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Clock Generation

Delay-Locked Loop (Delay Line Based)
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Clock Grid
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* Low skew
* No RC matching

* Huge power

Synchronization




RC-matched H-tree
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Example: DEC Alpha 21164
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Clock Skew
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Example: DEC Alpha 21264

/! \ teyae= 1.67Ns
\ 7

_f = =185
t|'|5E' ns tskew — sups
Clock waveform

Clock skew




21264 Clocking
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Example: DEC Alpha 21364

Active Skew Management and Multiple Clock Domains
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CMOS Process Layers
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Intra-Layer Design Rules
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Inter-Layer Design Rules
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Common Euler Paths
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Layout from Euler Paths
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