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Non-Clocked CMOS Logic Families
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Full or Static CMOS Logic
Voo F=((A+B+0) D)

e

B_o| :||°_D Strengths Weaknesses

C_c| Low Static Power Overlap Currents

F -
D GOO(_jl_ \Tleld/Defect High Fan-Out Loads
—|[ Full-cMos olerance
High Test Coverage High Noise Generation
A B H C
_| _| _| High Noise Immunity
— Gnd

"
@}g&‘ CMOS Logic Families




nMOS and Pseudo-nMOS Logic
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Differential Cascode Voltage Switch Logic |
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DCVS Logic Il

Strengths

Weaknesses

Good Logic Density

Dual Rail Wiring
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Differential Split-Level (DSL) Logic |
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DSL Logic Il

Strengths Weaknesses
Low Switching Power High Static Power
Dissipation Dissipation
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Pass Gate Logic

Risk: possible violation
of CMOS principles
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Keeper Based Pass Gate Logic
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Full CMOS Transmission Gate Logic
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High Speed

Body Effect

Low Area Limited Logic Depth

Low Power
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DCVS Logic with Pass Gates
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Complementary Pass Gate Logic (CPL)
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Swing-Restored Pass Gate Logic (SRPL) |
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SRPL Logic Il
Strengths Weaknesses
Low .Sta.1t|c Power Limited Output Load
Dissipation
Process Tolerance Overlapping Current
Sense Amplifier Speed Drive Strength vs
Performance Performance
High Logic Depth
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Push-Pull Pass Transistor Logic (PPL)
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Double Pass Transistor Logic (DPL) |
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DPL Logic Il

Strengths

Weaknesses

High Speed Operation

Limited Logic Depth

No V,, Drops

Limited Load Capability

Redundant Device
Structure
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Dynamic CMOS Logic |
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Dynamic CMOS Logic Il
precharge evaluation
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4 Phase Dynamic CMOS Logic |
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Clocked CMOS (C2MOS) Logic
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Domino CMOS Logic |
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Optional transistor.
Low power oriented design.
| I: This transistor is mandatory I:
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Domino CMOS Logic Il

Voo precharge evaluation
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Domino CMOS Logic lll
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Domino CMOS Logic IV

Strengths Weaknesses
Logic Density Logically In<.:omplete
Family
High Performance Low Noise Immunity

Very Low Noise

; High Switch F
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Limited Fail

Non-Glitching Output Diagnosability
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Domino and Charge Sharing
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Charge Sharing

S =0’ then:
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Enhanced Domino Logic

Use of keepers
VDD VDD

Weak pMOS Weak pMOS
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Multiple Precharging Domino Logic
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Multiple Output Domino Logic |
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Multiple Output Domino Logic Il

Strengths

Weaknesses

Active Power Reduction

Logically Incomplete

Family

Area, Device Count

Reduction

Large Evaluate

Capacitance

Low Noise Generation

High Switching Factor

High Diagnosability

CMOS Logic Families 35
Compound Domino Logic
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Clock-less Domino Logic Compatible Style
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Clock-Delayed Domino (CDD) Logic
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Self-Resetting Domino (SRD) Logic
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High Performance

Time
Synchronization

N Do

Inputs

nMOS Velage (v
: Network e

S
| 10

— Gnd

F
Reduced Clock Low Noise
Overhead Immunity
_ | Logically Complete High Process
- Family Sensitivity
Limited Fail
1 Diagnosability
1 Additional Device

CMOS Logic Families

39

VDD
°

Outputs fronp a
pMOS netwdrk

No Race (NORA) Logic |

N1

el

VDD
r%a 34€N3

nMOS

or
nDomino

Network

=

Outputsto a
pPMOS network

pMOS
Network

nMOS

nMOS network

— Gnd E iGnd
Outputsto a

N2
_ﬁ

Network

— Gnd

>

Outputsto a
nMOS network

CMOS Logic Families

Outputs to a
pMOS network

40

20



Strengths Weaknesses

Reduced Delay pMOS Evaluation

Stages Devices
Low Fanout and Clocking
Capacitance Complexity
Low Fanout
Low A "
ow Area Capability

Complete Logic
Family
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NORA Logic Il
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Zipper Domino Logic Il
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Differential Domino Logic (DDL)
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Cross-Coupled Domino (CCD) Logic
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Differential nMOS network
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DDL and CCD Logic
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Sample-Set Differential (SSD) Logic
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Enable-Disable CMOS Differential Logic (ECDL)
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ECDL Logic
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Differential Current Switch (DCS) Logic
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SSD and DCS Logic

Strengths Weaknesses

Logically Complete
Family

High Device Count, Area

High Clock Load,

High Performan .
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Clock Generation

High Logic Depth Constrains
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Differential Current Mirror (DCM) Logic |
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Differential Current Mirror (DCM) Logic Il

INAB
INA
Y
a V(INA) » V(INAB)
v e ———
OUTR Evaluation Precharge
Phase Fhase
CLK OuUTL

t.831ns %.200ms
AV(CLEK) #V(OUTL) * V(OUTR)

CMOS Logic Families

53

Logic

VDD

T

NAND

@

~

AND

Jpo

CMOS Logic Families

Dynamic Complementary Pass Gate (DCP)
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