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version of the problem, where a set of two-pin nets is to be
routed under congestion constraints, is NP



terminals. For a given source pin and set of sink pins, and
an associated set of slacks for the sink pins, the objective
is to construct a Steiner tree that maximizes the slack at
the source pin. Though there is lack of accurate but elegant
delay estimators, Elmore delay estimate is usually the pre-
ferred choice due to its high fidelity. Several early works [1,
8] are dedicated to finding a good compromise between wire
length and the maximum source-sink path length (radius).
A review on the concepts of fidelity of delay estimators and
the construction of Linear RAT trees are discussed in [12].





respectively denote the lengths of the optimum RSA, RSMT ,
LRATT and the Rectilinear Minimum Spanning Tree (RMST ),
following observation is clear [16]:

Observation 2. l(RSA)>l(LRATT )>l(RSMT ) > l(RMST )
1.5

.

5. CROSSTALK DRIVEN GLOBAL ROUT-
ING

One of the major concerns of VLSI design in the deep sub-
micron regime is to maintain signal integrity. Signal in-
tegrity is often affected by crosstalk noise due to the greater
proximity between wire tracks, and the consequently in-
creased contribution of coupling capacitances. The crosstalk
noise from the coupling capacitance is usually considered
and restrained in the detailed routing stage since the wire
neighborhood information is required to have a reasonable
estimation on coupling capacitance. Flexibility of the wiring
topology during detailed routing is limited and any change
in route is limited to a local small region, such as a routing
channel or a switch box. Crosstalk avoidance in global rout-
ing is considered in [92, 93] in order to utilize the inherent
flexibility.

The crosstalk driven global routing problem may be for-
mulated as: Crosstalk-Constrained Global Routing(CCGR)
Given a set of n nets, a routing graph G = (V,E) and the
crosstalk constraints C1, C2, . . ., Cn, find an extended global
routing solution S such that Xi(S) ≤ Ci, for all 1 ≤ i ≤ n.

The CCGR problem is solved using a two stage heuristic
in [92]. The first stage is a net-by-net sequential routing
step that minimizes the total crosstalk over all of the nets.
The routing procedure for each net consists of a Steiner tree
construction and layer/track assignment process. In [92], it
is shown that the problem of assigning only layers/tracks
to minimize crosstalk in one region is NP -hard. This mo-
tivated the design of a heuristic that ensures that that the
routed nets are kept in their layers and the order of the track
assignment in one layer is not changed. For a new net to be
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