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Full or Static Full or Static CMOSCMOS LogicLogic

))D)CBA((F 

A

VDD

Full CMOS

Strengths Weaknesses

Low Static Power Overlap Currents

Good Yield/Defect 
Tolerance

High Fan‐Out LoadsD

A

B

C

D

F

CMOS Logic Families 4

Full‐CMOS Tolerance

High Test Coverage High Noise Generation

High Noise Immunity

Α Β C

Gnd



3

nMOSnMOS andand PseudoPseudo‐‐nMOSnMOS LogicLogic
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DCVSDCVS Logic Logic IIII

Strengths WeaknessesStrengths Weaknesses

Good Logic Density Dual Rail Wiring

Complementary Output 
Availability

pMOS Strength vs
Latching Hysterisis

High Reliability
High Device Count 

(depending on applic.)
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High Noise Immunity
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DSL DSL Logic Logic IIII

Strengths WeaknessesStrengths Weaknesses
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Dissipation

High Static Power 
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Complementary Output 
Availability

VREF Generation

High Reliability High Device Count
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Pass Gate LogicPass Gate Logic
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Risk: possible violation
of CMOS principles

Path 1

Path 2

A

B

C

D

E

Excessive fan out requirements

Noise Propagation
Body effect

DC power
dissipation

CMOS Logic Families 10

Path n

Excessive fan‐out requirements 
by the driving structure

Limited fan‐out capability 
by the pass gate structure



6

Keeper Based Pass Gate LogicKeeper Based Pass Gate Logic
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Strengths Weaknesses

High Speed Body Effect

Low Area Limited Logic Depth

Low Power
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DCVSDCVS Logic with Pass GatesLogic with Pass Gates
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SwingSwing‐‐Restored Pass Gate Logic (Restored Pass Gate Logic (SRPLSRPL) I) I
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PushPush‐‐Pull Pass Transistor Logic (Pull Pass Transistor Logic (PPLPPL))
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Low Power
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Implementation

Hysterisis 
Elimination

Limited 
Sequential Usage

Limited Fun‐Out 
CapabilityΑ

Β

B AB

Double Pass Transistor Logic (DPL) IDouble Pass Transistor Logic (DPL) I

FF ANDNAND

Β

A

A

CMOS Logic Families 18

ΑVDDB

B

A B Gnd GndVDD



10

DPL DPL Logic Logic IIII

Strengths WeaknessesStrengths Weaknesses

High Speed Operation Limited Logic Depth

No Vth Drops Limited Load Capability

Redundant Device 
Structure
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ClockedClocked CMOS Logic FamiliesCMOS Logic Families
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Dynamic Dynamic CMOSCMOS Logic Logic II

VDD VDD

Inputs

F

Φ

nMOS
Network Α Β C

D

F

Φ

CMOS Logic Families 21

)D)CBA((F 
Gnd Gnd

Dynamic Dynamic CMOSCMOS Logic Logic IIII

Φ

precharge evaluation
VDD VDD

F1

Race conditions

IN1

F1

Φ

nMOS
Network

F2

nMOS
network

CMOS Logic Families 22

Erroneous logic state

F2

t

Gnd Gnd



12

4 Phase Dynamic 4 Phase Dynamic CMOSCMOS Logic Logic ΙΙ
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ClockedClocked CMOSCMOS (C(C22MOS) MOS) LogicLogic
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DominoDomino CMOSCMOS Logic Logic IIII
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DominoDomino CMOSCMOS Logic Logic IVIV

Strengths WeaknessesStrengths Weaknesses

Logic Density
Logically Incomplete 

Family

High Performance Low Noise Immunity

Very Low Noise 
Generation

High Switch Factor
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Non‐Glitching Output
Limited Fail 

Diagnosability
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Charge SharingCharge Sharing

S = ‘0’ then:
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S = ‘1’, then according to the charge retention principle:
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Multiple Multiple PrechargingPrecharging DominoDomino LogicLogic
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Multiple Output Multiple Output DominoDomino Logic Logic IIII

Strengths WeaknessesStrengths Weaknesses

Active Power Reduction
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Family

Area, Device Count 
Reduction

Large Evaluate 
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Low Noise Generation High Switching Factor

CMOS Logic Families 35

High Diagnosability
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SelfSelf‐‐Resetting Domino (Resetting Domino (SRDSRD) Logic ) Logic 
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precharge
evaluation
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SampleSample‐‐Set Differential Set Differential ((SSDSSD) ) Logic Logic 
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ECDLECDL LogicLogic
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DifferentialDifferential Current Switch Current Switch ((DCSDCS) ) Logic Logic 
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SSDSSD and and DCSDCS LogicLogic

Strengths Weaknesses

Logically Complete 
Family

High Device Count, Area

High Performance
High Clock Load, 
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High Logic Depth
Clock Generation 
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High Logic Depth
Constrains

DifferentialDifferential Current Mirror Current Mirror ((DCMDCM) ) Logic I Logic I 

Cross Coupled
Pair
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Current Mirrors

Tsiatouhas et.al., ISCAS, 2006 
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DifferentialDifferential Current Mirror Current Mirror ((DCMDCM) ) Logic IILogic II
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DynamicDynamic Complementary Pass Gate Complementary Pass Gate ((DCPDCP) ) 
Logic Logic 
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