B AT

Sz ZFRHE T

23

Zero-deadspace Floorplanning for Soft Modules

ER et B R
GEEFIRY CEE PR
T AR g AT T AR AT

$79682303 gejan@mail.ntpu.edu.tw

(@webmail.ntpu.edu.tw
&

T 6 R %] (floorplanning) % 42 ~ 3| f 8 T &
(VLSI)e7 %83 3+ (physical design)f¢ £ ¢ & & e
HE A FET LR FFET R R
(floorplanning) » #%& &1 > 7 ¥ F & g gd ;¢
(heuristic)# & ;2 » * »" f24-T 5 %%'J& B
R AL B B R AR e ok p ot s R
?5gk ¥ o LS (L-Shaped packing)i# & i 2. & & &
2 e REBRENT RO N RS
Boo @41 L A4k Ve d g R
(fixed-outline)2. = & I + F «13 UL E T fiC
ERB T %ﬁd VRO EMER > B EFEY

TG RPFEDIERE T F b i .

i_a 56?‘“517 » % MCNC %2 GSRC & #& ]
HTE T A Intel®2.6 GB B 4 T R it
7 /?Jpé B ’,*%&p-‘r RIEES S HES - E R
WIS 50T 5 A E R fd ke d 1k
B ERER L S T EEP g o LS R
—n/f}’\”r}* R RIET R Y o 0 S - B B
R SRR T 400 [0.5,2] 0 % F A
WA FERENED R R E ST G R
R
M4 T 6 A B i1 T G RA] R S

R ST ETNG & el

iy o

Abstract

Floorplanning is an important phase in
physical design of VLSI. In this paper, a new
efficient heuristic algorithm is presented to handle
soft modules: LS (L-Shaped packing) , which is
inspired by the game, Tetris®. The LS algorithm
generates a zero- deadspace floorplan for a set of
soft modules with a very strict aspect ratio
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constraint. The soft modules are clustered into a
zone side by side and placed the zone to the partial
floorplan. While attempting to grow from
lower-left to upper-right, all the zone are packed to
the floorplan. The packing seems to be an iterative
L-Shape packing for each pair of zones.

The experimental results are base on the standard
MCNC and GSRC benchmarks. The resules
demonstrate that the proposed algorithm can obtain
a significant improvement both in the area and
runtime, All the experiments are carried out on an
Intel® 2.6 GB machine with 1 GB memory.
Particularly, our methodology provides greater
improvement over the other approaches. The
results of LS on all benchmarks obtain zero-
deadspace floorplans, and were completed within 1
second, under a strict aspect ratio of modules such
as [0.5, 2]. The area utilization of the proposed
model shows the superiority for solution quality,
scalability and robustness. Consequently, it is also
suitable to handle large scale floorplanning
problems.

Keywords: Area optimization, Floorplanning,

Heuristic approach, Tetris®,
Scalability, Zero deadspace.
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Algorithm: LS Floorplanning

Input: SB — A set of n soft modules with U;, L; and area;; a fixed-
outline region for packing

Output: SB — A zero-deadspace packing including coordinates (p; is
non-null), height (#;) and width (w;) of the given modules

Begin

01: SB[#n] — Sorting by area of all modules;

02: for (index from 1 to n)

03: z; = BasicPacking(SB[index]);

04: if (The z; does not assign successfully)
05: Perform the Refinement() subroutine;
06: else if (Exist a smaller module)

07: Perform the Wheel() subroutine;

08: else z;., ; // assigning next region

09: End for

End
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