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Abstract

In general, optimizing IC performane
needs to reduce the interconnect delay as
much as possible. To achieve this god,
buffers are added in a long net to reduce its
delay value. In this work, we try to solve the
multi-net routing and buffer insertion problem
by a new method. Instead of dividing the
problem into different stages, our method

simultaneously. Our method aso considers
net congestion constraint, buffer congestion
constraint and delay target of each net as our
algorithm constraints, which have not been
considered in al previous works. Thus, we
have developed a global router combined with
buffer-insertion for SoC design automation.
The globa router includes a Manhattan
Routing (MR) agorithm and a Maze-based
Between-buffer Routing (MBR) agorithm,
where the processing speed of MR is quite
fast that it can be integrated into the iterative
floorplanning algorithm to promote the
routability of afloorplan solution.
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Given: two end points Sand T; nbuffer sets{ B, ;,
B ... Bum}, {Bor, B2 oo Bong} .o
{Bs1, Br2, -y By} -
Goal : choose a path from Sto 7, which resides
within the Manhattan Box with no detour.
The path will intersect each buffer set with
one element, choose this element as the
buffer site.

Algorithm MR

1. For(i=1ton) Do

2. Using previous stored min-cost path (if
any), find min-cost path from Sto al
elements of /th buffer set {SB,
B2, ..., Bim} and store them.

3. Find min-cost paths of {B,1T, B,2T, ...,
Bn,m7}

4. Combine {S B,1, SB,>, ..
{ Bn,1T1 Bn,ZT, R
path from Sto T.

Fig. 1 Algorithm MR
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Given: Two end points Sand T; a buffer set B =
{BL, B2, ..., Br}.

Goal : Choose a min-cost path from Sto 7, which
going through a subset of B, and which
total delay value does not violate any delay
budget.

Algorithm MBR

1.Use MR to route a path from S to all
possible buffer sites, then store the route
and delay value.

2. While (not all buffer sites are chosen as a
new source) do

3. new source <— pick-up an unchosen min.
delay buffer site

4.Use MR to route a path from the new
source to al un-chosen buffer sites, then
update routing path and delay if necessary.

5. Using MR to route a path from each buffer
site to 7, choose a path with minimum cost
and delay value which fits the delay budget
asthe final routing path.

Fig 2 Algorithm MBR
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Table 1 Comparisons of Alpert’s and Our Algorithm

| Benchmark# 1 |2 [3 [4 |5

Total net # 944 1122|823 |1114 |858

Alpert's |Fail net# |569 |790 |571 |692 |521

Algorithm |Fail
percentage

60.2
%

70.4
%

69.4
%

62.1
%

60.7
%

Our Fail net# |70 |288 |290 [170 |40

Fail
percentage

7.4
%

25.7
%

35.2
%

152
%

4.7
%

Algorithm

52.8 |44.7

%

34.2
%

46.9
%

56.0
%

Improvement
percentage
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