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Abstract

Wa_presmﬂl’uwmtah' box routing algorithm that consider the characteristic of
net crossings. emuﬁngmmgyisbuedmmllelbubblenﬁngmhmqm.'
Non-Manhattan wires as well as overlapping wires are introduced. Prelimi
mulushowﬂ:ulchssof!wiﬁchbnxmuﬁngpmblmsanbemedbyusing
mdlwwml]hmﬂmlmgﬂ:mmthammmm

1. Introduction

Switchbox routing is one of the most important phases of physical design of VLSI chips
as well as PC boards. There are many works [1], [3], [5], [6] in which the routing of VLSI chips
is bringing to channe| switchbox routing In this paper, we propose a new routing model, which is
based on parallel smﬁngtnchnique.Themlniugs&ncgyisverydiffemmfromtthmMm
approach. In particular, vertical constraints no longer exist. Furthermore, the solution produced
bycithermodelcomistsofaminimdsetofnetmssingswbichludswamﬂnumhuofvias.

2. The Problem

A switchbox is a rectangular region with no inside obstructions and with terminals lying
on all four sides. Formally a switchbox is defined as a region R = {0,1,...,m} x {0,1,...,n} where
mmdnmmemﬁﬁwmwgmmmwﬁvitymdlacnﬁonofmchterminalismprumtad
as LEFT(i) = k, RIGHT(i) = k, TOP(i) = k and LEFT(i) = k, depending on which side of the
switchbox it lies on, where i stands for the coordinate of the terminal along the edge and k for its
identification number,

TOP = (1), 1(2), .....{(n)
BOT = i(1), b(2), .....b(n)
LEFT = (1), I(2), ...../(n)
RIGHT = (1), 7(2), ....r(n)

WeassumeIhntthmnumbmarethelnbelsofgridpoinmloemdalongthzmp,botwm.leﬁand
right edges of a rectangle. Points having the same positive label have to be interconnected, i.e.
they define nets. A 100% routing completion is required and the objective is to minimize the
number of vias and to have minimal overall interconnection length. Without loss of generality
mmm:methatnmbmattheBO’l‘TOMof&eswitchboxminmtumlorﬂer,nttthOP
lm_dLEFl‘lheymplncednrbitrari]y.AndintthIGHTside,meymustbelocswdinsomc
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3. Switchbox model

It is clear that any sorting algorithm based on exchanges can be casily converted 10 a
chanpel routing algorithm [2],[41{7).[8]. and by modification of which we can produce
mimhbosmrhenepaofmalgndﬂunmupapsirofnmbmanlymimq-m;n
“mw.mmmuwmwammmsmm.mmgm
of approach we use the intermediate places of tracks in rectangular grid for complete routing
(Fig.1, through two tracks of rectangular grid). Since in one pass at least one number moves to
its final place, it would require at most n steps to sort the n numbers. Each intermediate step of
mrﬁngwiupmdmadjmtpammﬁommdwiﬂmmﬁnnumhmnmhmmbe
scanned either from left to right or vice versa. and the number of passes required to complete
sorting will depend on the direction of scan. After the sorting we can modify the channel to
mimhboxbymnﬂnsmmemﬂainum“emummmleﬂmmm.mm
terminals in TOP and BOTTOM are sorted in above mentioned manner, as a second step of an
algorithm we must route the terminals which are located in LEFT and RIGHT sides. The mode!
allows an existence of multiterminal nets and empty nodes. In Fig. 2 is shown switchbox routing

example.
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As we say earlier, since in one pass at least one number moves to its final place, it would
require at most n steps wmﬂwnnumbmforﬁmpmofmpmposcd switchbox routing
algorithm.

Sequence of algorithm sieps:

rrespondin,
parts of the grid (Fig.2, i.e. 10-net). The rest of the nets in same level which are placed within
misintcwa.la.n:mnmwa&usidewith-ﬁ'-wim.ﬁm%nmnetwithﬁwmuim]numbcr
selected mdtbemestepam:ppﬁedonitmdhmommiuﬁnnlplwe.Aﬂerwhichthesteps
arnsforpreviausnets.[ftwonmmadjmtoeechotherthcymswappedhyﬁ'-wimlf
U;en'etdm'ingthesoningtakeils'ﬁnﬂplmhdﬂm’lpﬂﬁdpﬂeiﬂﬁu&qsorﬁngﬂm
TthwondpanmnsimofmmingofmwhichminLEFrdeIGHrﬁdu.

4, Layer assignment

Layer assignment problem in this algorithm is solved as follows: All wires which are
moved to right are assigned to first layer, Mentioned wires in this algorithm perform moves to
right along with intermediate places of grid or moves with +45°-wires. Second layer is assigned
to wires which performs leﬂﬁdemwesalmgwithimamedimplwnofgﬁd or to -45°-
wimvmkd“&mmbeuaignedmmylayasinumyothcrwm Vias are introduced for
layer changes between a +45° and -45° wire,
Thmisaucxmp]eofmxhaswilnhboxmesm!edinﬁg.l
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ture Work
Jem we are involved with vertical constraint frequently. In

know in switchbox routing prob ] 3 :
i;?s“;;pmch the algorithm excludes problems connected with vertical constraints.

;\uknherollouingcomtumns:

Misnoncedwdalwidnuﬁalmﬂm
ouuidethcm'whhuxspmmnﬂumcd
10 be shorter due to diagonal wires
Bcins-mnimalauuinswluﬁon. we expect only small number of vias is required. We

5. Conclusion and Fu

!
a

observed ; )
that most nets require Zero OF one net Via, whereas Manhattan routing typically requires
at least 2
yias per nel )
. It is inherently suitable for parallel mode of operations.

Future work should optimize the extension to exclude the constraint connected with RIGHT side,

and the problem will be solved by using of Lee type algorithms.
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