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Abstract This paper describes a design method for asynchronous circuits that have small overhead in the stan-
dard condition for various environmental changes and process variations. The method is an SDI-model-based design
methodology. In this model, the value of K represents the relative delay variation and an overhead of the circuit in
the standard condition. We present how to design a cell library that is consisted of gates. The gates are adjusted to
their K by using gate-sizing and so on. An overhead of the circuit made from the cell library is small. Some circuits
based on the proposed method are simulated using the HSPICE and the Design Analyzer.
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77 VDN T, HFFICx LT HSPICE # iV TRIEHEHR %
K, EOE# %AV T Design Analyer DT — 4 X—2 %
fERLL 8 &y MINERB A SR L CHE L 7=,

4.3.3 & ES

7, GRE DT & & D Design Analyzer (2 & 5 f#HT#E R
FR2ICTT. BRI TERLEBE LA I 7HEDIT
B EOEM - BEEXZRT. @RITERAREVALICKEL
ot BIEIXTUZIERLITR.

RIZ, BRLERD VerilogHDL ik % HSPICE Fitikic & #


研究会temp
テキストボックス


1 BEATATTY DHBER

HRHGEIE (FRF I LICESL) K (fgrid)
T4 AR REFH HARE | REFE
(rise, fall) (rise, fall)
INV 1.00, 0.85 1.21, 1.42 2 6
NAND2 | 1.00, 2.60 2.16, 2.59 3 7
NOR2 | 1.00, 0.23 0.74, 0.69 3 7
AND2 | 1.00, 0.65 0.86, 0.49 4 5
AND3 | 1.00, 0.49 0.89, 0.33 5 6
OR2 1.00, 1.40 0.72, 1.20 4 5
OR3 1.00, 1.95 0.76, 1.88 5 6
BUF 1.00, 0.91 0.80, 0.87 3 4
XNOR2 | 1.00, 0.64 0.90, 0.70 10 11
XOR2 | 1.00, 1.14 0.86, 0.85 10 11
x2 8ty FMNEBOSHRER
A REFIE
#1#%9 [ns] | @M (Hgrid) | BIE [ns] | T (Hgrid) | B [ns]
I 244 2.10 312 1.58
0.5 480 0.73 570 0.57
1.0 320 0.93 508 0.80
1.5 316 1.22 326 1.21

#£3 8ty MIEBOVIaL—va BR

r—2 1 | @ (fgrid) | BIE [ns] | Vimes | EEEDEEE [ns]
AR 311 0.686 1.127 0.773
REF® 414 0.718 1.057 0.758
r—22

HEART 264 0.972 1.133 1.101
REFiE 312 1.007 1.076 1.064

Lyialb—var&fThol. £3 (CEH, EEEBIE, Vi,
BIE XVimae (MEROEHEREORIE) 277 3 &L, #
RFEOBRHETIIEBD Vinae B/NEL 25, BELEA
BB EIWNEVDIZH b 6F, MEROBEIRRFE
DFBNEL 2D, BRBRBEFBCBERIEALFIATF IO
Vinaze ® 1 ETHZ LT, BED Vina: = 1 &2 1 IRHEROBE
DA—N—=~y RERILTES. LDL, EAFA 7TV D%
FFORBEBKEVDOT, ALBROMBEBZEE-BEOE
IR EL 2%, |BEFETIE, ARICHBZNTZHEIIE
ARV, Zhid, = b A P 7 ORBEEOHEICH S
LBbhA. Tl BEFBRZDRVEIILT Vinae 1 &3
RTALERDB.

5. F & &

BIEEBNIA L TENR R0 ==~y RO/ VE
DFRFHEICHOOTRELE. SDI EFMZESWTERHT I8
B VUmaz 1 ERBELTAT TV EFTOREL, TOELT
A7V ERCTEREERT DL TREEBHOHDHET
b A==~y RO ESL RBEIRBBRIFENDZ L ERLE.
RFIC, BT A 75 ) OMEFEZONTHE ORI, b
FUVREDANNOHEANE TOBREREERERIC LI®&ICT—
AU THTDIET Vinae = 1 IFERINTE.

REFIEIL, BEREELEHLERL-EE - BFERCTOR
BEHELERL 2B EICOVTIRERY LiFTuviny. 44, b
TR OB L FICEENBRNETHA I T HDOBE
EBEEDTEXHLLENDH S

W FFROZRTICHY, TBHRFEEREHERH
SFEFHE 16700051 D ZXB|ETEV V2. T, BFEO—K
1T (B FWEBTEHEE 7 —LOERFRICLEHDOT
»5.
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