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TIMING-DRIVEN PLACEMENT METHOD
UTILIZING NOVEL INTERCONNECT
DELAY MODEL

in accordance With some criteria, Which is typically referred
to as ?tness. The ?tness of a placement can be measured in

a number of different Ways, for example, overall chip siZe.
A small siZe is associated With high ?tness and vice-versa.
Another measure of ?tness is total Wire length; a high total
indicates loW ?tness and vice-versa. The relative desirability
of a placement can alternatively be expressed in terms of

BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to the ?eld of Computer Aided

Design (CAD) of integrated circuits. More speci?cally, the

cost, Which can be considered as the inverse of ?tness, With

high cost correpsonding to loW ?tness and vice-versa.
10

Traditionally, the prime objective of placement methods is
to minimiZe the total layout area by carefully placing the

present invention concerns a timing-driven placement
method utilizing an accurate and ef?cient interconnect tim

given modules and making all required interconnections.

ing model.

The objective function of most conventional placement

2. Description of the Related Art
Microelectronic integrated circuits comprise a large num
ber of electronic components (cells) and associated inter

15

connections Which are fabricated on a silicon base or Wafer

connections closer together. By minimiZing the total Wire
length, the conventional placement methods also attempt to

(chip). The silicon base is typically contained in a package
that has a number of contacts Which provide external output
and input connections for the components. The design of an
integrated circuit transforms a circuit description into a

20

mance as long as the delay attributable to interconnections

is small compared With the delay of the cells. In the past, the

of a silicon chip.

involves placing prede?ned cells and elements in a ?xed
area, and routing Wires betWeen them. The process can be
tedious, time consuming, and prone to many errors due to
tight tolerance requirements and the minuteness of indi
vidual components. Current technology alloWs fabrication
of several million transistors of less than one micron in siZe
on one chip, and future developments are expected to alloW
fabrication of substantially more components of even
smaller siZe.

25

advances in integrated circuit fabrication technology, the
30

situation is changing dramatically. Namely, designers of
deep submicron integrated circuits are discovering that, With
device scaling, the in?uence of the interconnect delay is
playing more signi?cant role and that it cannot be neglected
in the design process. Placement methods that minimiZe the

35

total Wire length may in some cases increase the intercon
nect delay at critical nets. One of the reasons is that the

delays caused by the same length of the Wire vary signi?
cantly for nets With different driving strengths and load

not practical Without the aid of computers. As a result, most

partially or fully automated. Automation of the physical
design process has increased the level of integration,
reduced turn around time, and enhanced chip performance.
The ultimate goal of physical design is to determine an
optimal arrangement of devices in a plane surface of a chip

difference betWeen the estimated Wire delay (in synthesis
and placement) and the routed Wire delay Was relatively
small because the total intrinsic cell delay Was much larger
than the total Wire delay on each path. HoWever, With

Due to the large number of components and the exacting
requirements of the fabrication process, physical design is

phases of physical design extensively use Computer Aided
Design (CAD) tools, and many phases have already been

solve timing constraints, Which are the focus of the present
invention.

This conventional approach produces satisfactory perfor

geometric description Which is knoWn as a layout. A layout
consists of a set of planar geometric shapes in various layers

The process of converting electrical circuit speci?cations
into a layout is called the physical design. Physical design

methods is set to minimiZe the total area and/or total net
length as a metric to achieve the minimiZation of the layout
area. These placement methods try to shorten the net lengths
among modules by placing the modules With more net

40

characteristics. It is, therefore, necessary to use direct mini
miZation of the interconnect delays if timing constraints are

important.
In response to this problem, various prior art timing
driven placement methods have been developed to control

45

the Wire lengths on a set of critical paths. An additional term
in the cost function is used to correct the placement in such

a Way to satisfy the time bounds for all signal paths through

and to ?nd an ef?cient interconnection or routing scheme

the circuit. These methods use a model Which accounts for

betWeen the devices to achieve the desired functionality. The
arrangement of individual cells is knoWn as a cell placement.
Depending upon the input, placement methods are classi?ed
into tWo major groups, constructive placement and interac

the interconnect by estimating parasitic capacitance
(capacitance of the interconnect) using a half-perimeter

bounding-box metric, and adding the parasitic capacitance
to the total net input cell capacitance in order to obtain total
driving cell load. An example is the method of W. SWartZ
and C. Sechen, “Timing Driven Placement for Large Stan

tive improvement methods. The input to constructive place
ment methods comprises a set of blocks (containing one or

more cells) along With a netlist; constructive placement
methods provide locations for the blocks.
Iterative improvement methods, on the other hand, start

55

Path delay is then computed as a sum of all net delays for the
path, and the delay of the net is determined as a sum of

With an initial placement, Which is then modi?ed in search
of a better placement. Such methods are applied in a

intrinsic delay of the gate plus the equivalent driver resis
tance multiplied With the total load seen by the driver. This

recursive or iterative manner until no further improvement is

possible, or the solution is considered to satisfy some

dard Cell Circuits,” Proc. Design Automation Conference,
June 1995, pp. 211—215, incorporated by reference herein.

60

model ignores interconnect resistance, Which is not accept

predetermined criteria. Further details regarding particular

able for deep submicron designs, especially those having

placement methods are provided in R. Scepanovic, J. Koford
and A. Andreev, US. patent application Ser. No. 08/672,725,
?led Jun. 28, 1996, now US. Pat. No. 5,831,863 incorpo
rated by reference herein.

half a million or more gates implemented using a 0.25
micron or 0.18 micron fabrication process.
In order to properly select an additional cost function term

In general, placement methods function by generating
large numbers of possible placements and comparing them

65

and optimiZe placement, conventional interconnect model
ing schemes require signi?cant improvement. It is no longer
suf?cient to model the interconnect delay as a linear function

US 6,901,571 B1
3

4

of the node capacitances (lumped capacitance model). The

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

interconnect resistance should be taken into account and, to
do that properly, the interconnect must be modeled as a

As is shoWn by FIG. 1, a ?oWchart of a preferred version
of the present invention, the method of the present invention

netWork of distributed resistors and capacitors—an “RC
tree.”

Prior art RC models are problematic. The danger of overly
simpli?ed prior art models based on Wire length estimates
for nets is that they may result in nonconvergence of the
design process due to inconsistency of timing information at
different levels of design. On the other hand, the most
accurate prior art timing models, such as the Asymptotic

generally comprises the steps of comparing a placement of
cells to predetermined cost criteria and moving cells to
alternate locations on the surface if necessary to satisfy the
cost criteria. The cost criteria include a timing criterion
10

Waveform Evaluation method (AWE), require post routing
information and are computationally too expensive to be

used (With routing estimates) in placement methods.
To summariZe, the problem of obtaining consistent, accu
rate and efficient timing information for the timing-driven
placement has not been satisfactorily solved by prior art
methods, and involves tWo subproblems:
(a) unavailability of interconnect topology and exact Wire

15

delay is modeled as a RC tree. Preferred versions of the

present invention utiliZe RC tree interconnect delay models
that are consistent With timing models used at design levels
above placement, such as synthesis, and beloW placement,
such as routing. The interconnect delay models of the
present invention are noW described in greater detail.
Given a routing tree With a driver and a set of sinks, a grid

is superimposed at the routing plane to segment the Wire and
the delay from the input of the driver to the input of any sink
is computed as

lengths

A=AC+AINT
(1)
Where AC is the driver cell delay and AINT is the interconnect

(b) inappropriate interconnect models used in placement.
What is needed is a method that utiliZes all the informa
tion available at the placement level, and narroWs the gap

betWeen net-oriented layout information and inherently
path-oriented timing information. Bridging this gap is one of
the most challenging obstacles to producing good timing
driven placement tools. Therefore, an object of the present

based upon cell and interconnect delay, Where interconnect

delay determined by:
25

Rn c”

AINT =

(2)

all nodes n

invention is to provide a method that maximally utiliZes all
net information available during placement in order to
obtain a timing estimate Which is as realistic as is feasible at

Where Rn is the resistance betWeen the driver and the node
n and C” is capacitance at node n Where the summation is

the placement level. Another object of the present invention

performed over all nodes in the net.

A simpli?cation of the above equation (2) in order to
utiliZe only the information available at the placement level

is to provide a method With an interconnect delay model that

is consistent With the timing models used at the design levels

above placement (synthesis) and beloW placement (routing).

is as folloWs:
35

SUMMARY OF THE INVENTION

k

r000

(3)

AINT = Z rolicsi + 2 12.,

These objects are achieved by the method of the present

[:1

invention, Which comprises the steps of comparing a place
ment of cells to predetermined cost criteria and moving cells
to alternate locations if necessary to satisfy the predeter
mined cost criteria; the cost criteria include a timing crite
rion based upon cell and interconnect delay, Where inter

40

capacitance, li is length of the path from a driver to a sink

i, 1W, is the total net Wire length, and Csi is input capacitance

connect delay is modeled as a RC tree expressed as a

function of pin-to-pin distance. The present invention
accounts for driver to sink interconnect delay at the place

of sink i, Where i=1,2, . . . k.
45

ment level, a novel aspect resulting from use of the RC tree

model, Which maximally utiliZes available net information
to produce an optimal timing estimate for placement. Pre

Since net Wire length is not available at the placement
level, one of the folloWing tWo approximations is used for
the net interconnect delay:
k

r000 k

AINT : Z rOL-CS; +

ferred versions of the present invention utiliZe a RC tree

[:1

interconnect delay model that is consistent With timing
models used at design levels above placement, such as

k

synthesis, and beloW placement, such as routing.
Additionally, preferred versions of the present invention can
utiliZe either a constructive placement or iterative improve

Where rO is unit length resistance, cO is unit length

(4)

or
[:1

m,2

AINT = Z rOZICSI + 2 win:

(5)

55

ment placement method.
These and other aspects, features, and advantages of the
present invention Will be apparent to those persons having
ordinary skill in the art to Which the present invention relates

Where 1mm is a half perimeter bounding box (or some other,
more precise) estimate of the net Wire length.
The simplicity of the delay model (3) is not Without a

from the foregoing description and the accompanying draW

net interconnect delay. Model (4) uses only pin-to-pin dis

price. It provides only an upper bound of the Worst case RC

mgs.

tances to calculate the delay and still preserves an upper

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a ?oWchart of a preferred version of the method

of the present invention.
FIG. 2 is a diagram of an apparatus embodying a preferred
version of the present invention.

65

bound, While model (5) also uses the net Wire length
estimate and may, With half perimeter bounding box
estimates, produce results Which are either higher or loWer
than the real driver-sink interconnect delays. The biggest
problem, hoWever, is that neither of the above models
distinguishes the delays at different sinks. This may result in

US 6,901,571 B1
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and the upper bound for the topology delay is:

unnecessary over-constraining of some noncritical paths
Within a net, Which in turn may worsen some of the critical

driver-sink paths of the neighboring nets.
To overcome these problems, another version of the

interconnect delay model of the present invention distin
guishes the delays at different sinks. This version recognizes
that the delay from the input of a driver to the input of a sink
i consists of the driver cell delay, AC and interconnect delay,

(12)

AINTi, betWeen a driver and a sink i, i.e.:

Where

Ai=AC+AINTi

(6)

The driver cell delay, AC, is read from a standard tech

nology library. Assuming again that the interconnect has an
electrical model in the form of RC-tree, the path delay from

It can be noted that the upper bound depends on the ratio
15

betWeen input capacitance of the sink and the capacitance of
the driver-sink Wire. When the Wire capacitance, C], is much

each driver to the sink can be calculated by segmenting Wire
and then summing up the individual contribution of Wire
segments along the path from driver to the sink. See W. C.

higher than sink input capacitance, CS], coef?cient ot~(1/z).

Elmore, “The Transient Response of Damped Linear Net
Works With Particular Regard to Wideband Ampli?ers,” J.

for

For C]-=CS]-, ot=2, and for dominant input capacitance, i.e.,
CSj<<C]-, since maximum of the topology term is obtained

Appl. Phys. Vol. 19, No. 1, January 1948, pp. 55—63,
incorporated by reference herein, and J. Rubinstein, P.
Pen?eld, and M. A. HoroWitZ, “Signal Delay in RC Tree
NetWorks, ”IEEE Trans. on CAD, 1983, pp. 202—211, incor
porated by reference herein. The delay of Wire segment is
then equal to the product of segment resistance and the doWn
stream capacitance. This approach is used in timing-driven

25

the coef?cient 0t is determined by the maximum possible

overlap l -=l]- and is equal to

routing algorithms and requires routing information for
precise calculation of path delay, and thus cannot be used
Without modi?cation for placement.
In order to derive a consistent timing model at the
placement level, a routing level timing model Was used as a

NoW, the upper bound of interconnect delay can be
Written in the form:

starting point and then simpli?ed to use only information
available at placement level. As the ?rst step in the simpli
?cation process, the interconnect delay model Was derived

35

in a form that consists of tWo terms:

The ?rst
AINTi=ALINIG+A
term, ALINKi,
TPL Gi accounts for the contribution of the

40

It should be also observed that the upper bound is
expressed as a function of pin-to-pin distance, Which is more

direct driver-sink link to the path delay, While the second
term, ATPLGi, is contribution of the rest of the net topology

precise information at the placement level than the Wire

to the path delay:

above equation (14) gives an upper bound for all individual
driver-sink interconnect delays. In summary, the present

ALINKI = r0—2C0li(li + 1) +rolicsi,

(8)

length estimate. Moreover, the model represented by the
45

invention accounts for driver to sink interconnect delay at
the placement level, a novel aspect resulting from use of RC
tree models, Which maximally utiliZe available net informa

tion to produce optimal timing estimates.
An interconnect timing model should also take into
account the fact that placement is an intermediate step

betWeen synthesis and routing and that the highest degree of
In the above equations, as in (2), r0 is unit length resistance,
cO is unit length capacitance, li is length of the path from a
driver to a sink i, loj-i is length of the overlapping ire that
connects driver and sinks j and i, Csi is input capacitance of
sink t and CS]- is the input capacitance of sink j, Where i=1,2,

55

models can easily be simpli?ed one step further to make
them appropriate for the use at synthesis level. To achieve
this consistency and ?exibility, the models Were derived in

The topology term is expressed as a function of length of
overlapping Wire and it is not possible to exactly calculate it

Without routing information. Therefore, the method of the

bottom up fashion, starting from the routing level and
assuming the availability of routing information. Then the

present invention provides an upper bound for that term. The

maximum of the topology delay term is found for:

1/

lo] = 2

cj-

consistency of models at these levels should be provided.
The models of the present invention maximally utiliZe only
the information available at the placement level, but also
alloW for the possibility of using global router interconnect
topology information if available. On the other hand, the

(10)
65

models Were simpli?ed for higher levels of hierarchy so that
they use only the information available at the particular
level.
Referring noW to FIG. 2, an apparatus 330 for implement
ing the present invention is illustrated. The apparatus 330
comprises a processor 332 and memory 334 connected to the

US 6,901,571 B1
8
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Wherein the predetermined cost criteria include a timing
criterion based upon an interconnect delay, Which is

processor for storing instructions for the processor 332. The
memory 334 stores the instructions for the processor 332 to

perform the above-discussed tasks. A hard drive 336, con
nected to the processor 332, contains initial placement
information as Well as the ?nal placement Which is produced
as the result of the above-described operations. The ?nal
placement may be displayed by a monitor 338 Which is also
connected to the processor 332. After ?nal placement is
achieved, the cells are then physically placed onto the
surface of an integrated circuit device in accordance With

said ?nal placement. See, R. Scepanovic, J. Koford and A.
Andreev, US. patent application Ser. No. 08/672,725, now
US. Pat. No. 5,831,863, at 1:12 to 2:21, 8:1—13, and 20:15

de?ned as a delay associated With an interconnect,

Wherein to determine the delay, the interconnect is mod
eled as a netWork of distributed resistors and

capacitors, and
Wherein an upper bound for the interconnect delay is

calculated according to the equation
10

to 21:20.

The speci?c preferred versions of the method described
herein, as Well as the basic steps Which they represent (even
if they are replaced by different versions), are designed for
implementation in a general purpose computer.
Furthermore, each of the preferred versions described
herein, as Well as the basic steps represented by such
versions, can be encoded on computer storage media such as

15

a silicon base having a plurality of cells and associated

interconnections fabricated thereon; and
a package containing the silicon base, Wherein the pack
age has a plurality of contacts Which provide eXternal
20

CD ROMS, ?oppy disks, computer hard drives, and other
magnetic, optical, other machine readable media, Whether
alone or in combination With one or more of the preferred

versions and steps described herein.
Although the present invention has been described in
detail With regard to the exemplary embodiments and draW
ings thereof, it should be apparent to those skilled in the art
that various adaptations and modi?cations of the present
invention may be accomplished Without departing from the
spirit and the scope of the invention. Accordingly, the
invention is not limited to the precise embodiment shoWn in

3. An integrated circuit comprising:

output and input for the cells,
Wherein the cells have been placed Within the integrated
circuit to satisfy predetermined cost criteria,
Wherein the predetermined cost criteria include a timing
criterion based upon interconnect delay, Which is

25

de?ned as a delay associated With an interconnect,
Wherein to determine the delay, the interconnect Was
modeled as a netWork of distributed resistors and

capacitors, and
30

Wherein the interconnect delay is calculated according to

the equation

the draWings and described in detail hereinabove. Therefore,
it is intended that all such variations not departing from the
spirit of the invention be considered as Within the cope
thereof as limited solely by the claims appended hereto.
In the folloWing claims, those elements Which do not

k

[:1

2

[:1

35

4. An integrated circuit comprising:

include the Words “means for” are intended not to be

a silicon base having a plurality of cells and associated

interpreted under 35 U.S.C. § 112 11 6.
What is claimed is:
1. A method for placement of a plurality of cells on a

k

r000

AINT = Z rOZICSI + —2 21;

40

interconnections fabricated thereon; and
a package containing the silicon base, Wherein the pack
age has a plurality of contacts Which provide eXternal

surface of an integrated circuit, said method comprising the
steps of:
comparing a placement of the cells to predetermined cost
criteria; and

output and input for the cells,
Wherein the cells have been placed Within the integrated
circuit to satisfy predetermined cost criteria,
45

necessary to satisfy the predetermined cost criteria,

Wherein the predetermined cost criteria include a timing
criterion based upon interconnect delay, Which is

Wherein the predetermined cost criteria include a timing
criterion based upon an interconnect delay, Which is

de?ned as a delay associated With an interconnect,
Wherein to determine the delay, the interconnect Was

moving cells to alternate locations on the surface if

modeled as a netWork of distributed resistors and

de?ned as a delay associated With an interconnect,

capacitors, and

Wherein to determine the delay, the interconnect is mod

Wherein an upper bound for the interconnect delay is

eled as a netWork of distributed resistors and

calculated according to the equation

capacitors, and
Wherein the interconnect delay is calculated according to

the equation

55

k

k

F000

2

AINT = § rOZICSI + T; l;
[:1

[:1

60

2. A method for placement of a plurality of cells on a

surface of an integrated circuit, said method comprising the
steps of:
comparing a placement of the cells to predetermined cost

criteria; and
moving cells to alternate locations on the surface if

necessary to satisfy the predetermined cost criteria,

5. An apparatus for determining a placement of a plurality
of cells Within an integrated circuit (IC) chip, said apparatus

comprising:
a processor; and

memory connected to said processor,

said memory having instructions for comparing a place
65

ment of the cells to predetermined cost criteria, and
moving cells to alternate locations on the surface if

necessary to satisfy the predetermined cost criteria,

US 6,901,571 B1
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10
Wherein the predetermined cost criteria include a timing
criterion based upon interconnect delay, Which is

wherein the predetermined cost criteria include a timing
criterion based upon interconnect delay Which is
de?ned as a delay associated With an interconnect,

de?ned as a delay associated With an interconnect,

Wherein to determine the delay, the interconnect is mod

Wherein to determine the delay the interconnect is mod

eled as a netWork of distributed resistors and

eled as a netWork of distributed resistors and

capacitors, and

capacitors, and

Wherein the interconnect delay is calculated according to

Wherein an upper bound for the interconnect delay is

the equation

calculated according to the equation

k

10

k

r000

2

AINT = Z rOZICSI + —2 21;
[:1

[:1

6. An apparatus for determining a placement of a plurality
of cells Within an integrated circuit (IC) chip, said apparatus

9. A method for placement of a plurality of cells on a

comprising:

surface of an integrated circuit, said method comprising the
steps of:

a processor; and

memory connected to said processor,

calculating an interconnect delay, de?ned as a delay for an
interconnect betWeen a driver and a sink in a placement

said memory having instructions for comparing a place
ment of the cells to predetermined cost criteria, and
moving cells to alternate locations on the surface if

of cells;
comparing the placement of the cells to predetermined

necessary to satisfy the predetermined cost criteria,
Wherein the predetermined cost criteria include a timing
criterion based upon interconnect delay, Which is

cost criteria Which include a timing criterion based

eled as a netWork of distributed resistors and

upon the interconnect delay; and
moving cells in the placement of cells to alternate loca
tions on the surface if necessary to satisfy the prede
termined cost criteria,

capacitors, and

Wherein the interconnect is part of a net, and Wherein

25

de?ned as a delay associated With an interconnect,

Wherein to determine the delay, the interconnect is mod

Wherein an upper bound for the interconnect delay is

calculation of the interconnect delay comprises deter

calculated according to the equation

35

mining a ?rst delay that accounts for a contribution of
a direct path betWeen the driver and the sink and
determining a second delay that accounts for a contri
bution of a portion of the net that does not include the
direct path to the interconnect delay, and

7. A computer storage medium containing instructions for

Wherein modeling the interconnect comprises utiliZing a

a processor to determine a placement of a plurality of cells
on a surface of an integrated circuit, said instructions com

term that corresponds to a length of an overlapping
Wire.

40

10. An integrated circuit comprising:

prising the steps of:
comparing a placement of the cells to predetermined cost

a silicon base having a plurality of cells and associated

criteria; and
moving cells to alternate locations on the surface if

necessary to satisfy the predetermined cost criteria,

45

Wherein the predetermined cost criteria include a timing
criterion based upon interconnect delay, Which is

output and input for the cells,
Wherein the cells have been placed Within the integrated
circuit to satisfy predetermined cost criteria,

de?ned as a delay associated With an interconnect,

Wherein to determine the delay, the interconnect is mod

Wherein the predetermined cost criteria include a timing
criterion based upon interconnect delay, Which is

eled as a netWork of distributed resistors and

capacitors, and
Wherein the interconnect delay is calculated according to

de?ned as a delay associated With an interconnect,

the equation

Wherein the interconnect is part of a net, and Wherein
55
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k
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interconnections fabricated thereon; and
a package containing the silicon base, Wherein the pack
age has a plurality of contacts Which provide eXternal

[:1

8. A computer storage medium containing instructions for

calculation of the interconnect delay comprises deter
mining a ?rst delay that accounts for a contribution of
a direct path betWeen the driver and the sink and
determining a second delay that accounts for a contri
bution of a portion of the net that does not include the

a processor to determine a placement of a plurality of cells
on a surface of an integrated circuit, said instructions com

direct path to the interconnect delay, and
Wherein modeling the interconnect comprised utiliZing a

prising the steps of:

term that corresponds to a length of an overlapping
Wire.
11. An apparatus for determining a placement of a plu

comparing a placement of the cells to predetermined cost

criteria; and
moving cells to alternate locations on the surface if

necessary to satisfy the predetermined cost criteria,

rality of cells Within an integrated circuit (IC) chip, said

apparatus comprising:

US 6,901,571 B1
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calculating an interconnect delay, de?ned as a delay for an
interconnect betWeen a driver and a sink in a placement

a processor; and

memory connected to said processor,

of cells;
comparing the placement of the cells to predetermined

said memory having instructions for calculating an inter
connect delay, de?ned as a delay for an interconnect
betWeen a driver and a sink in a placement of cells,

cost criteria Which include a timing criterion based

comparing the placement of cells to predetermined cost
criteria Which include a timing criterion based upon the

interconnect delay, and moving cells in the placement
of cells to alternate locations on the surface if necessary

to satisfy the predetermined cost criteria,

10

Wherein the interconnect is part of a net, and Wherein

Wherein the interconnect is part of a net, and Wherein

calculation of the interconnect delay comprises deter
mining a ?rst delay that accounts for a contribution of
a direct path betWeen the driver and the sink and
determining a second delay that accounts for a contri
bution of a portion of the net that does not include the

direct path to the interconnect delay, and
Wherein modeling the interconnect comprises utiliZing a

upon the interconnect delay; and
moving cells in the placement of cells to alternate loca
tions on the surface if necessary to satisfy the prede
termined cost criteria,

calculation of the interconnect delay comprises deter
15

mining a ?rst delay that accounts for a contribution of
a direct path betWeen the driver and the sink and
determining a second delay that accounts for a contri
bution of a portion of the net that does not include the

direct path to the interconnect delay, and

term that corresponds to a length of an overlapping
Wire.

Wherein modeling the interconnect comprises utiliZing a

12. A computer storage medium containing instructions

term that corresponds to a length of an overlapping
Wire.

for a processor to determine a placement of a plurality of
cells on a surface of an integrated circuit, said instructions

comprising the steps of:

