
1

ECE321 - Lecture 17 Slide: 1University of New Mexico

Office: ECE Bldg. 230B
Office hours: Tuesday 2:00-3:00PM or by appointment

E-mail: payman@ece.unm.edu

Payman Zarkesh-Ha

ECE321 – Electronics I

Lecture 17: Interconnect Modeling I
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Review of Last Lecture

 Gate Sizing (Inverter Chain)
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Today’s Lecture

 Interconnect Resistance

 Interconnect Capacitance

 Interconnect Inductance
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Interconnect Modeling

 Interconnect parasitics
● reduce reliability (crosstalk noise)

● affect performance and power consumption

 Interconnect Modeling
● Parasitic Capacitance

● Parasitic Resistance

● Parasitic Inductance
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5 metal layers
Ti/Al - Cu/Ti/TiN
Polysilicon dielectric

Example: Intel 0.25um backend process
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Interconnect Resistance

 Extraction of interconnect capacitance is simpler except for 
special cases (test chips where accurate resistance of a pattern
is needed)

 Sheet resistance is an easy method of resistance measurement 
in layout (Only the metal aspect ratio is needed, no thickness 
information) 
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Example: Interconnect Resistance
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Sheet Resistance

 Measurement shows that the effective number of squares of the 
“dog bone” style contact region is 0.65 and for a 90o corner is 
0.56



5

ECE321 - Lecture 17 Slide: 9University of New Mexico

Interconnect Capacitance 

 Extraction of interconnect capacitance in modern VLSI 
technology is very complicated because of
● Non-homogenous dielectric (etch stop, barrier liner, etc.)

● Complex pattern of neighboring interconnects (need 3D modeling)

 There are two types of capacitances:
● Ground capacitances

● Coupling capacitances

fringing parallel
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Interconnect Capacitance Modeling 
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 Often simple parallel plate model is used for hand calculation

Example:
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Interconnect Inductance

 Extraction and modeling of interconnect inductance is 
extremely hard because of
● Non-identified return path

● Unlike capacitance, the effect of inductance goes beyond nearest neighbors

 It is used only for specific nets such as clock and power supply
interconnects

 Has not yet been used by industry for timing analysis
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Example: Inductance in Power Supply
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Dealing with Interconnect Parasitics

 Reduce interconnect Capacitance
● Use better dielectric material (low-K dielectric)

● Reduce wire-length (efficient layout)

● Increase wire spacing 

 Reduce Interconnect Resistance
● Use better conductor material (Copper)

● Reduce wire-length (efficient layout)

● Increase wire width 

 Reduce Interconnect Inductance
● Use proper return path

● Slow down the ramp time


