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Wire Geometry

Q Pitch=w+s
O Aspect ratio: AR = t/w
— Old processes had AR << 1
— Modern processes have AR~ 2 .
« Pack in many skinny wires et

had
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Interconnect Modeling

Q Current in a wire is analogous to current in a pipe
— Resistance: narrow size impedes flow
— Capacitance: trough under the leaky pipe must fill first
— Inductance: paddle wheel inertia opposes changes in flow rate
» Negligible for most
wires

Water Wheel: Inductance

14: Wires




Lumped Element Models

L Wires are a distributed system
— Approximate with lumped element models

N segments
R R/IN  R/N oo R/IN RIN
C C/N |CNN C/N |CIN
R R R/2 R/2
-—W
C Ecxz Iczz "vl'c
L-model n-model T-model

O 3-segment r-model is accurate to 3% in simulation
O L-model needs 100 segments for same accuracy!
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Wire Resistance

Q p = resistivity (Q*m)
R=
Q Rp = sheet resistance (€Y/0) Lo
f—F—

— O is a dimensionless unit(!)
@ Count number of squares oy '
- R=Rg* (#of squares)@
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Wire Capacitance

L Wire has capacitance per unit length
— To neighbors

— To layers above and below
O Cira = Ciop + Cpor +2C,
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Diffusion & Polysilicon

O Diffusion capacitance is very high (1-2 fF/um)
— Comparable to gate capacitance
— Diffusion also has high resistance
— Avoid using diffusion runners for wires!
O Polysilicon has lower C but high R
— Use for transistor gates
— Occasionally for very short wires between gates
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Wire RC Delay

0 Estimate the delay of a 10x inverter driving a 2x
inverter at the end of the 1 mm wire. Assume wire

capacitance is 0.2 fF/um and that a unit-sized
inverterhas R =10 KQ and C = 0.1 fF.

— tod =
800 Q
W
10009& loowyoon: go 6 fF
Driver Wire Load
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* A Step tapered wire

* A tree with sized segments

* Varieties of wiring trees

X C+ainar -Tr

* Wire Sizing




https://en.wikipedia.org/wiki/Steiner tree problem

A, B N A
S
S2
C
c b
Steiner tree for three points A, B, and C Solution for four points—there are
(n wo Steiner points, S1 an

between A, B, C). The Steiner point S

is
of

ocated at the Fermat point
the triangle ABC.

Th

e Steiner tree problem in graphs can be seen as a generalization

of

two other famous combinatorial optimization problems:

the (non-negative) shortest path problem and the minimum spanning tree problem.

If a Steiner tree problem in graphs contains exactly two terminals,

the Steiner tree problem in graphs is equivalent to the minimum spanning tree.




