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° Total Propagation Delay = Sum of individual delays = d1 + d2
° Capacitance C1 has two components:

• Capacitance of the wire connecting the two gates
• Input capacitance of the second inverter
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Calculating Aggregate Delays
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° Sum delays along serial paths
° Delay (Vin -> V2) ! = Delay (Vin -> V3)

• Delay (Vin -> V2) = Delay (Vin -> V1) + Delay (V1 -> V2)
• Delay (Vin -> V3) = Delay (Vin -> V1) + Delay (V1 -> V3)

° Critical Path = The longest among the N parallel paths
° C1 = Wire C + Cin of Gate 2 + Cin of Gate 3
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Characterize a Gate

° Input capacitance for each input
° For each input-to-output path:

• For each output transition type (H->L, L->H, H->Z, L->Z ... etc.)
- Internal delay (ns)
- Load dependent delay (ns / fF)

° Example: 2-input NAND Gate
OutA

B

Delay A -> Out
Out: Low -> High

0.5ns

Slope =
0.0021ns / fF

For A and B: Input Load (I.L.) = 61 fF

For either A -> Out  or  B -> Out:
Tlh = 0.5ns Tlhf = 0.0021ns / fF
Thl = 0.1ns Thlf = 0.0020ns / fF
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A Specific Example: 2 to 1 MUX

Y = (A and !S) 
or  (B and S)
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° Input Load (I.L.)
• A, B: I.L. (NAND) = 61 fF 
• S: I.L. (INV) + I.L. (NAND) = 50 fF + 61 fF  =  111 fF

° Load Dependent Delay (L.D.D.):  Same as Gate 3
• TAYlhf = 0.0021 ns / fF         TAYhlf = 0.0020 ns / fF
• TBYlhf = 0.0021 ns / fF         TBYhlf = 0.0020 ns / fF
• TSYlhf = 0.0021 ns / fF         TSYlhf = 0.0020 ns / fF


