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Device Sizing

Propagation Delay in Logic Circuits



Device Sizing

• Minimum Size

• Fixed VTRIP

• Equal rise-fall times
(equal worst-case rise and fall times)

• Minimum power dissipation

• Minimum time required to drive a given load

• Minimum input capacitance

Sizing Strategies

Review from last time

4 design variables  {W1,W2,L1,L2}

Invariably will select L1=L2=LMIN

2 degrees of freedom {W1,W2}



Device Sizing
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Review from last time

Equal Rise/Fall Device Sizing Strategy
-- (same as VTRIP=VDD/2 in typical process considered in example) 
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Device Sizing
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Review from last time

Assume  μn/μp=3      Ln=Lp=LMIN Wn=WMIN,  Wp=3Wn
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Device Sizing
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Review from last time

Assume  μn/μp=3      Ln=Lp=LMIN Wn=WMIN, Wp=3Wn
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Device Sizing
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Review from last time

Assume  μn/μp=3      Ln=Lp=LMIN

Wn=WMIN,  Wp=3WMIN

Equal Rise/Fall Device Sizing Strategy
-- (same as VTRIP=VDD/2 in typical process considered in example) 
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Device Sizing
Review from last time

k-input NORINV k-input NOR

CIN for NAND gates is considerably smaller than for NOR gates for equal  
worst-case rise and fall times

CIN for minimuim-sized structures is independent of number of inputs 
and much smaller than CIN for the equal rise/fall time case

RPU gets very large for minimum-sized NOR gate



Propagation Delay in Multiple-
Levels of Logic with Stage Loading 

Analysis strategy :  Express delays in terms of those of reference inverter
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Assume  μn/μp=3      Ln=Lp=LMIN
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