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Abstract

In this paper, a simultaneous buffer insertion and routing method is proposed under the
constraints of wire and buffer locations by macro or IP blocks. A new grid graph is proposed to
describe the regions in which buffers(or both wires and buffers) are not available. Under this grid
we describe a method of constructing a buffered tree that minimize the maximum source to sink
delay. The method is based on the dynamic programming with pruning unnecessary partial
solutions. The proposed method improved the slack time of the delay by 19% on the average while
using less buffers and similar wire length.

Keyword : buffer insertion, routing constraints performance driven ronting

B HFT002FI2A23H, FA%E

I.ME
VLSI 7|49 F53 wdog qlafe] fAwr) o} Aol wel glolo] Aol £J3h AdA|ZH |3} A7
o o]a]. ‘6]-1:], o] A]—]:HXJ_E 7.];::] 737(]040] i]igl
*IEER =BET AANES AR Zegt 9247 ). AR

(Samsung Electronics Co., LTD.) £ E0]7] $lsl od=] "hge] A== o] F HH

IEEE, R ISR E AHERE AR whEnkaie] sb AFfElelw| olef

{(Sogang University, Computer Science and Enginee- gk il Qdv) o] Feix L glek

i QAR A 7HAaE g8 wFe] Aget $xE A}

% o] A= 2003d% AZiEE ) d] =Y = 2] W2 2= Ginneken®] A= 2 798
ol osje] o] Foix & ol WE & 4 AE}‘“] o] Wl Foixl wiAl

22003411 H5H

(875)



4

W Akl ¢1A 2 wjAl Agke
A2 AXZ) e, o] w79 widdEz]e)
A gl EHE A, & 2y ISk
se) ARl 82 AAs] wie] A e 2
ofgie}. AR golo] Fbell WHE Alglalel 3R]
A& ol% 2Y 7F Qe Alpert §1e $abdal
TA¢ &3] WA ddE FAsta sjole] 7
d= WHE ARlshe whiS Alsksleich 2=y o
Hpgell A shte) gloloy well disked BimjAkgl o3
2 AE A o we] s Eele] A Axdesk
& AHgsle] A el 8’ AnE 7]ds))
olgfrhAAZ shrE=d w7l AjlE 729 wellA
3R BE AAgsk ghe A4 g gk Aolr)
ch.

&9, Okamoto 50 WAz} W=j4ksle SAo 4
sl wh-& Ajksldnk ol A-treed T3 WY
o Ginneken®] W3 4bql ublES AESH ube® o
Az qdo] Hr} 2k widER]E & 5 gk

ZZ, VLS &gk 254l &gt A7) ofbd v

22 BE(EE P 3] THR Yujel Ad) o F
oJx] 2 glek olaiﬂ Fejo] mAlelAe vlaz B2
mﬂoﬂ web 1 B el e A £ 49 9
wjjAde] ﬂ—amaua HHE ARl £
S olo] olzjgh Algt] wWE A wixe)
a3tk olE Bo] <a¥ 1>3 o] wiant sF5Et
A%, At 422 st me o] o
T g ARlejel W & glw olF
AA)ede] e widg Aestodol sk, kllA] 7]
ol & sFE 4 gick

=
bl

R

o

F

—_

1=
T

2 1. wsgkedode] gl Ao wiAl,

Fig. 1. Routing with buffer constraint.
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Fig. 2. The Construction process of ESPDAG.
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Fig. 3. Buffer insertion for a single internal wire.
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Table 1. Technology parameter.

unit wire resistance( Q//m) 0.124
unit wire capacitance(fF/um) 0.143
buffer driving resistance( &/um) 474565
buffer loading capacitance(fF/ m) 1192
buffer intrinsic delay(ns) 0.075
E 2. A A YE
Table 2. Net Informations.
Net #pin #block
n071 3 4
m0sH 8 2
n313 9 4
n730 9 2
pnt3 10 4
mls9 10 4
n¥5 11 2
n702 11 4
n866 12 4
limit_t =25 % adm_sol=05 %
accept_req = 3 %
= 3. WSA% MRBY 23}
Table 3. Results of WSA and MRB.

Net slack(ps) # buffers
test [#pin| WSA | MRB | % | WSA | MRB | +/-
n071 8 6013 | 5952 | -01 B) 5 0
mlsS> | 8 4754 | 5154 | 84 4 4 0
ndl3 | 9 3012 | 5908 | -01 3 3 0
n730 | 9 1009 | 44 | -14 3 2 -1
pnt3 | 10 | 10243 | 10236 | -0.1 4 3 -1
mis9 | 10 | 8149 | 845 | 00 3 3 0
noab |11 913 9106 | -0.3 4 3 -1
n702 | 11 231 231 0.0 1 1 0
nd6 | 12 | 5617 | 5645 | 05 3 3 0
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