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Path Delay
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Rise / Fall Times

Rise Time

Max delay

min delay

Fall Time

t pdf t pdr

v
in

v
out

v
in

v
out

t f

tr

βn

βp
> 1

Rn

R p

< 1

τn
τ p

=
RnCout

R pCout

=
Rn

R p

< 1

βn

βp
= 1.0

βn

βp
= 1.5

βn

β p
= 2.0

t f

t r

=
2.2 τn

2.2 τ p

t p d

Fall Time

Rise Time

t pd f

t pd r



Path Delay (4D) 6 Young Won Lim
3/19/16

PVT Variation 
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FF Output Delay
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Path Delay
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Reg-to-Reg Delay (2)
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Setup Time / Hold Time 
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Setup Time / Hold Time 
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This part has 
been stabilized

This is the intended 
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Since the delay is too 
small signal passes 
through the 2nd  FF



Path Delay (4D) 13 Young Won Lim
3/19/16

False Path
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Multi-Cycle Path
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