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High-level Synthesis with Floorplaning and Timing Constraint
for a Distributed-register Architecture

AKIRA TANAKA,* JUMPEI UCHIDA,* YUICHIRO MIYAOKA,*
NozoMU TOGAWA," MASAO YANAGISAWAT and TATSUO OHTSUKIt

By using a distributed-register architecture, we can synthesize the circuits with register-to-
register data transfer, and can reduce influence of interconnect delay. In this paper, we propose
a high-level synthesis method targeting a distributed-register architecture. Our method re-
peats (1) scheduling, (2) register binding, (3) module placement processes, and feeds back
floorplan information from (3) to (1) in order to decide which functional units use register-
to-register data transfers. Our scheduling algorithm can use register-to-register data transfer
based on floorplan and timing constraint. We also propose a register binding algorithm on
a distributed-register architecture. We show effectiveness of the proposed methods through
experimental results.
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Fig.1 A distributed register architecture.
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Fig.2 An example of CDFG.
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Fig.3 Our high-level synthesis flow.
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Fig.9 An register binding result: (a) The case where the data is transfered at
CS2, (b) The case where the data is transfered at CS4.

00 1. 00000000000 CDFGOOO000
000 L = {v,ve,...} 0000000000000
fi e FOODODOOK O £0000000004L0 f
00000000000000

00 2. 000000 v €L 000000000000
000p; 0000000000000 00q 00000
000000000000000000000 v € L0
O0000STEPp;0STEPp; +1 0000 v O foow,)
00000000000000STEPg;0STEPg; +1 0
0000w O fy0,) 000000000000000

00 3. 00000 v, € L000000000L=¢
ooooo0r0000m=10n=10000

00 4. STEPp; + mOSTEPp; + m+1 00000
fsov;y 0000000000000000000000
O lsow;) 00000000w; O fopp,y) 000000
00000000mO 1000000 40000000
00000000 ps=pi+m—1000000 50
ooo

00 5. STEPg; —nO STEPqZ'f'rL#»lDDDDDfSi(vi)
goooooooboooboooooooooooo ksi(vi)
Ooo0O0000w; O fsi(vi)DDDDDDDDDDD
O000On0 10000000 500000000000
0000 ¢ =¢q;—n+1000000 60000

00 6. LO0O v, 0000000D0 30000

oo v.00o0000O0OO0O0O0O0OOCOOCOOOOO
00000 LO0bo00O0L=¢9 0000000000
gooOoo0o0ooooooooooooOo0o00ooobooo
oomooooboooooobooooooooonD 1o
fO0000D0O0O000O0O0000 10000000000
0030000

010 00000000000 O00D0O000DO
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Table 1 Experimental results (FIR).
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