EECS150 Homework #2 Solutions:
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f  = 1/T

T must be greater than the critical path delay and the critical path is      clock-to-Q + mux delay + setup time, so

T > 100ps + 150ps + 75ps

f  ≈ 3.08Ghz
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The transition is slower than the inverter because the pull down has to go through two transistors rather than just one.  Therefore the resistance is greater.
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The transition should be the same as the inverter low to high.  The NAND pull up consists of two transistors in parallel, so when only one is active it has the same resistance as the inverter.
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The transition should be faster than the inverter due to the addition of another pull up transistor in parallel.  This reduces the resistance.
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Both of these transitions should be faster than the single inverter due to the addition of the second inverter.

3)
τPLH 
=     τPHL (AND) + τPLH (INV)




=     100 + 125fAND + 50 + 100f




=     100 + 125(2) + 50 + 100f




=     400 + 100f

τPHL
=     τPLH (AND) + τPHL (INV)




=     100 + 75 fAND + 50 + 100f




=     100 + 75(2) + 50 + 100 f




=     300 + 100f

4)

a)



TCQ-LH
=     TTS-HL + TINV-LH





=     2 + 2 (1) + 2 + 2 (F + 1) 




=     8 + 2F



TCQ-HL
=     TTS-LH  + TINV-HL



=     4 + 4 (1) + 1 + 1 (F + 1)




=     10 + F 

b)



TSU-LH
=     TTS-HL + TINV-LH



=     2 + 2 (1) + 2 + 2 (4)




=     14

TSU-HL
=     TTS-LH  + TINV-HL


=     4 + 4 (1) + 1 + 1 (4)


=     13
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