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kn = kp = k = 10mA/V2

Vtn = |Vtp|=Vt=1V
C = 80pF

r = 1/(k(VDD – Vt)) = 50Ω

τP_MAX = 2r∙C∙ln(2) = 5.5ns
τT_MAX = 2r∙C∙ln(9) = 17.6ns
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Meets timing requirements with
 QP: kp’, |Vtp|, VDD, (W/L)p=p
 QN: kn’, Vtn, VDD, (W/L)n=n

 rPUN = 1/(kp’(W/L)p(VDD-|Vtp|))
 rPUN = 1/(kp’p(VDD-|Vtp|))

 rPDN = 1/(kn’(W/L)n(VDD-Vtn))
 rPDN = 1/(kn’n(VDD-Vtn))
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rPUN_MAX = rPA + rPB
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1/(kp’p(VDD-|Vtp|)) = 2/(kp’(W/L)PA,PB(VDD-|Vtp|))
1/p = 2/(W/L)PA,PB

(W/L)PA,PB = 2p

What about the NMOS sizes?

B QPB

BQNB



Y=/A(/B+/C)

B

Y

A

C

VDD

B

C

A

A B C rPUN rPDN Y
0 0 0 r+r/2 open 1
0 0 1 2r  open 1
0 1 0 2r  open 1
0 1 1 open 2r  0
1 0 0 open r  0
1 0 1 open r  0
1 1 0 open r  0
1 1 1 open r||2r 0

If  we have an inverter that 
meets timing with the PMOS 
(W/L)=p and NMOS (W/L)=n, 
how should Y=/A(/B+/C) 
transistors be sized?
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Procedure:
1. Identify worst case path.
 PUN A => B => C

2. Express resistance of  the worst-case path 
to the that of  an inverter.
rSDA + rSDB + rSDC = rINV

3.Relate resistances to (W/L)
1/(W/L)A + 1/(W/L)B + 1/(W/L)C = 1/p

4. Assume all unknowns are equal
3/(W/L)A,B,C = 1/p

5. Solve
(W/L)A,B,C = 3p

6. Do the same process for the next worst-
case path.
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Procedure:
1. Identify next worst case path.
 PUN A => D

2. Express resistance of  the worst-case path 
to the that of  an inverter.
rSDA + rSDD = rINV

3.Relate resistances to (W/L)
1/3p + 1/(W/L)D = 1/p

4. Assume all unknowns are equal
1/(W/L)D = 3/3p – 3/p

5. Solve
(W/L)D = 3p/2

6. Do the same process for the next worst-
case path.

Y=/A∙(/B∙/C+/D)
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