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Charge (-) and (+)
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Gate Capacitances
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Load Capacitance Model
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Load Capacitance

D C,=3C,

Big Capacitance

« A signal connected off-chip
« A signal with very long wire
A clock signal driving many flip-flops
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Rising and Falling Time
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Rising and Falling Time (1) R, <R,
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Rising and Falling Time (2)

Vdd Vdd
~ R
L A— H A—
+ S -
_l ’ Vs _l Vs
Ips _ Ips _
Vss - Vss

Rise Time Fall Time
t. = R,C, tr = R,C,

=N
=N

Bn _
p=20 R <R, /

Device Delay (2F) 12 Young Won Lim

4/8/16




Propagation Delay
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Characteristic Curve
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