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Interconnect Impact on ChipInterconnect Impact on Chip
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Wire ModelsWire Models
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All-inclusive model Capacitance-only



Impact of Interconnect ParasiticsImpact of Interconnect Parasitics

 Interconnect parasitics
 reduce reliability
 affect performance and power 

consumption
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consumption

Classes of parasitics
 Capacitive
 Resistive
 Inductive
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INTERCONNECTINTERCONNECT
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Capacitance of Wire InterconnectCapacitance of Wire Interconnect
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Capacitance: The Parallel Plate ModelCapacitance: The Parallel Plate Model
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PermittivityPermittivity
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Fringing CapacitanceFringing Capacitance
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Fringing versus Parallel PlateFringing versus Parallel Plate
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(from [Bakoglu89])



Interwire CapacitanceInterwire Capacitance

fringing parallel
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Impact of Interwire CapacitanceImpact of Interwire Capacitance
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(from [Bakoglu89])



Wiring Capacitances (0.25 Wiring Capacitances (0.25 mmm CMOS)m CMOS)
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INTERCONNECTINTERCONNECT

EE141© Digital Integrated Circuits2nd Wires
16



Wire Resistance Wire Resistance 
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Interconnect Resistance Interconnect Resistance 
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Dealing with ResistanceDealing with Resistance

Selective Technology Scaling

Use Better Interconnect Materials
 reduce average wire-length
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 e.g. copper, silicides

More Interconnect Layers
 reduce average wire-length



Polycide Gate MOSFETPolycide Gate MOSFET

SiO2

PolySilicon

Silicide
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n+n+

p

Silicides: WSi 2, TiSi 2, PtSi 2 and TaSi

Conductivity: 8-10 times better than Poly



Sheet ResistanceSheet Resistance
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Modern InterconnectModern Interconnect
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Example: Intel 0.25 micron ProcessExample: Intel 0.25 micron Process

5 metal layers
Ti/Al - Cu/Ti/TiN
Polysilicon dielectric
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