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Logic Synthesis of Pipelined Asynchronous Datapaths
Based on the SDI Model

MaAsaAsHI IMAL+ HIROSHI NAKAMURA! and TAKASHI NANYA?

In this paper, we present a synthesis method of pipelined asynchronous datapaths based
on the SDI (Scalable-Delay-Insensitive) model. For datapath synthesis we use a LUT-based
logic synthesis algorithm. We also show that the synthesized control circuits for the pipeline
stages differ according to the value of the relative variation ratio, which is defined in the SDI
model. We evaluate the delay and size of synthesized circuits under different delay models.
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Fig.11 An example of the algorithm.
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®2 3ANAKRET A7 5V EAVI L SOEEHER (K =2)
Table 2 Synthesis results using 3 input library (K = 2).

DCVSL1 &Z & DCVSL2 &Z &

Bench- | &KX Cycle Cycle
mark B | £V | Time | ¥V | Time
(ns) (ns)

5xpl 6 81 4.51 69 5.91
9sym 7 48 4.53 38 5.80
alu4 16 635 4.60 599 6.22
apex1 13 1042 4.62 978 6.58
apex2 15 243 4.62 219 6.35
bw 6 129 4.55 113 5.97
clip 9 91 4.50 78 5.92
conl 4 23 4.48 16 5.87
duke2 9 267 4.61 238 6.34
e64 32 143 4.57 111 6.32
misex1 5 54 4.55 43 5.93
misex2 7 87 4.56 72 5.73
$a02 9 120 4.59 106 6.20
vg2 9 76 4.55 64 6.08

£3 AANEABEEIATIVERAVLL EORBRR (K=2)
Table 3 Synthesis results using 4 input library (K = 2).

DCVSL1 &Z & DCVSL2 &Z &

Bench- | &K Cycle Cycle
mark B | v | Time | V¥ | Time
(ns) (ns)

5xpl 4 58 4.58 46 5.98
9sym 6 35 4.54 27 5.82
alud 13 456 4.72 408 6.36
apexl 9 730 4.78 687 6.80
apex2 9 177 4.66 155 6.46
bw 3 97 4.60 87 6.01
clip 6 69 4.58 55 6.03
conl 3 18 4.49 13 5.89
duke2 6 213 4.72 180 6.42
e64 17 80 4.64 59 6.36
misex1 3 41 4.55 30 5.95
misex2 3 56 4.58 42 5.78
sa02 5 87 4.61 74 6.28
vg2 7 66 4.58 52 6.16

w5,

F2WR3IANITOREDOHBEMBEERTES
DCVSL S A7 7V #EHL T—REMIZED K =2
O SDIEFNVOTTHRBEEHRL-LEDHETH L.
DCVSL MBOBAERE, BIU1BILITAT
S A4, 2B EIINATIA LIz EERE
NOAKRELFHF ALY AL 2RLTVA, K3
BRI A ANETOREDHREMBLYERTES
DCVSL 9475 ) #HL ChBAREfTozL &
DERTH 5.

%9, #£3 Ly, DCVSLEK 1B L2347 7
£ %ML 7235413 DCVSL Hi 2 BRI ki3 1
TIAVEBRLZE X)L ERESHEML TW5
ZEHHERTES. T, BT IAVICEEND
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Table 4 Synthesis results when change the delay model.
SDI (K = 2) SDI (K = 3) QDI
Cycle Cycle Cycle
Benchmark | BAE# | V¥ | Time (ns) | &V | Time (ns) | &L | Time (ns)
5xpl 6 81 4.51 95 4.94 113 5.99
9sym 7 48 4.53 62 4.97 74 5.77
alu4 16 635 4.60 683 5.06 788 6.38
apex1 13 1042 4.62 1130 5.32 1785 6.68
apex2 15 243 4.62 285 5.22 400 6.22
bw 6 129 4.55 145 5.12 188 5.98
clip 9 91 4.50 110 5.08 137 5.79
conl 4 23 4.48 31 4.98 35 5.63
duke?2 9 267 4.61 287 5.08 430 6.02
e64 32 143 4.57 210 5.10 228 5.92
misex1 5 54 4.55 64 4.98 72 5.54
misex2 7 87 4.56 102 5.04 123 5.98
5202 9 120 4.59 140 5.08 183 6.02
vg2 9 76 4.55 98 4.98 110 5.72
DCVSL DE# % 1 o5 2BRICLTd, A7V ¥ FHRTE S,
ARXF2RCRELT, 1L5EEETBIALNED 7 % & @

EHSD B, Thid, DCVSL OB 5 LS
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AThbh 6720 ThH 5.
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