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Brief Overview of Clock Based Design
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Setup Constraint
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Setup Constraint
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Hold Constraint

10 | © 2010 Azuro, Inc.

Hold: |

<

azuro’



TN | # azuro

Hold Constraint

Hold: | +G_.
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Hold Constraint
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Hold Constraint

Hold: | +G ;. > C
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Propagated Clocks Timing

Setup: L +(;h1ax< T+C
Hold: | +G ;. > C
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Propagated Clocks Timing
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Setup: Gy < TG (LG C)
Hold: G\'nin > (CC I—)
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Propagated Clocks Timing
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Ideal Clocks Timing

Setup: Ghax< TC (LC C)
Hold: G\'nin > (CC I—)
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Ideal Clocks Timing

Global Uncertainty

Setup: G\'nax< TC (LC C) ~Q
Assumption: L=C =nJ

G\-nin > (CC L) Network Latency
(n=0 is default)

Hold:
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Ideal Clocks Timing

Clock tree is never explicitly
timed using ideal clocks

Global Uncertainty

Setup: G‘mx< TC (LC C)
Assumption: L=C =nJ

Hold: G\'nin > (CC L) Network Latency

(n=0 is default)
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Ideal Clocks Timing

Clock tree is never explicitly
timed using ideal clocks

Global Uncertainty

Assumption: L=C =nJ
HOId: q-nin > + U Network Latency

(n=0 is default)
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On Chip Variation
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On Chip Variation
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On Chip Variation

clock These gates shared between launch and
® capture clocks so impact of OCV on them is
much smaller (zero impact for hold!)
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E.g. 10% OCV margin
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Make constraints as
hard as possible to
meet + 10% margin

on any variable

Setup: 113G, < T¢ (1.2 LG 0. CC)
Hold: 0.2 G,,> (1.3CCg0.22CL)
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E.g. 10% OCV margin with CPPR
clock
__________ Take out OCV safety margin from
A ¢ ) common clock path
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Setup: 1.1 G, ., < TG (1.2 CLg 0. CC) 0.2 CM

Hold: 0. G;,> (1.2CCg0.2CL)K0.2CM
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E.g. 10% OCV margin with CPPR

clock
————— . T~ = -
CM \
CcC
Clock divergence point is Y \ §7
logic path dependent '

(unknown pre -CTS)

Setup: 1.1 G, ., < TG (1.2 CLg 0. CC) 0.2 CM
Hold: 0. G;,> (1.2CCg0.2CL)X 0.2CM
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A clock tree with zero global skew can still result in
significant timing degradation pr¢éo postCTS in the flow
due tothe use of OCVWeratesand CPPR

AClock Gating

V On Chip Variation
AClock Complexity
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Clock Gating
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Clock Gating
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Setup: G, < T¢ (Lg C)
Hold: G\'nin > (CC I—)
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Clock Gating
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Setup: G}nax< TC

Hold: G\nin >
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Clock Gating
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A clock tree with zero global skew can still result in
significant timing degradation pr¢éo postCTS in the flow
due tothe presence of clock gating in the clock tree

V Clock Gating

V On Chip Variation
AClock Complexity
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Complex clocks

func_clk test_clk

S

clock muxes and

Extensive use of
clock generators
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Complex clocks
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