Static logic - Ratioed logic
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# of transistors in complementary logic = 2N
transistor in Ratioed logic = N+1
Advantages of Ratioed logic
- less# of transistors
- lessinterconnects = less complex layout
Disadvantages of ratioed logic
- Static power consumption when output = 0
- Level ) depends on theratio of PMOS to
NMOS sizing

- slower in H>L transistors
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-> Different logic path positive feedback.
No direct path Vpp = 0 > static power =0
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Still Ratioed logic since the transition is affected
by sizing
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Passtransistor logic
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- Design are very modular

(al gates use exactly the same topology only the input are changed)



Problem arises when need more fan-in!
4-in NAND in CPL
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Main problem with pass transistor isthe level shift

To solve this problem

Solution 1. level restoration - using a PMOS transistor
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X used to charge to Vpp.Vin
now the pmos transistor charges X to Vpp
Voo
Advantages

- al levelsare either Gnd or VDD
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-> no static power

-> ratioed logic

—> pass trsnsistor has to be stronger than pmos



Solution 2 — multiple threshold transistor
zero or low threshold devices are used as pass transistors
Solution 3 - transmission Gate logic
C
’J_‘ For charging out to Vpp
NMOS only chargesit to Vpp-Vin
But PMOS s till onand

continues charging up to Vpp

For charging out to O
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then PMOS turns off
but NMOSiis till on Ve=Vpp and

continues discharges to OV
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easy to make complex circuits
2-in MUX
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F=AS+BS

B=1 - inverter enabled

transistor gate disabled > F=AB
B=0 -> inverter disabled

transistor gate enabled > F=AB
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Delay of trans gatelogic

0.5/0.25 NMOS : sat-> cut off
Voo Out-> charging to Vpp
PMOS : sat=> linear
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Rn Il Rp ~ const

Vio
-> transmission gate network Req = const is avery good assumption
Delay in transmission gate network
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Using EImore delay
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Dependence becomes linear and not quadratic
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