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Abstract A prefix graph represents a global structure of a parallel prefix adder, and can be utilized to search
various adder structures at technology independent level. An approach for timing-driven area minimization has
been propoéed which consists of two phases, dynamic programming based area minimization and area reduction
with restructuring. This approach is also applied to minimize the total switching activity which is one factor which
affects power consumption, though it is not so effective as area minimization. In this paper, an approach is pro-
posed which integrates the effect of the restructuring phase into dynamic programming phase to improve ability of
switching cost minimization. Effects and issues of our method are discussed through experimental results.
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SW(f) = p(f) - 1 =p(£)) + 1 - p(f)) - p(f)
=2-p(f)-(1-p(f))

prefix graph /— Fid, 21 BICER LR TEAShizé#
HEHT G, PO 2MEHADOH I ZRF> T 5728, prefix graph
D/ —RyvDALYFUTARE SW(v) ZBUTDEK S ICESR
5 :
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HEXRTRBOVERDMEENTVS ([Tl —ARLYFVTIARL
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BAEBRICHBREINZH, EREHB/MELIERTKELES
BEeELECH, PTLLBIEBVATWEESEEEI AT,
3 (8o
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Fig.3 Restructuring of a restricted prefix graph
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QIRT LS BRFEND B, ThbdE, 5/ —FHA5
M OFIRRST prefix graph DX—R /) — RicK>TWiEWED
&, ThbBIER—Z/—FTH3EBE. ZOT7VTU L
BHELLETZED/—FHIER—Z/—Rick B, ASHDH]
FR{¢ prefix graph DRX—R /— RiZE > TWBBRITE. 77

VTY AU LFELBROT. FROBRILETT Y

VT BEoELTE0IIBEST, HIRTERV, Mk
T30, FALHLEDIER—R/—RKDIX FDRIDHE
ST icixd,

TP, CORERHETRRIAR FZDEDTIREVDT,
BRI EREONES Z T TRITDT. RS 7 x4 KB
TEITT 5,

5 = ER

MEIR R ERAVERS wF VT AR M BIMEFEORE
Ul B7edic, LBROFEEREL. 21 IV THlbz 0
BANEHD 1 ICHBHERICEY FTLDNRSTYELRBHZED
EZRHE LT, HMERBRETo I
64 ¥y MBS, AN ZA IV TERNGME (K 5). A
M1 ICh 2R LT, UTO4EHES5Z 5

(1) uniform: $XTOE v MMZ—HRIC 0.5

(2) random: Ew bTEICSVHL

(3) hi00: EMIEy FEE (2FDIED 1/4) 1E0 T, &
305

(4) hi0l: EMEy M (2EOIED 1/4) 3SR (0.1)
T. B3 05
16*16, 24*24, 32*32 Wallace tree BURE B2 D BRKERN
HE (ZhThinESRL LT, 24, 39, 55 €y R, AhZ
A 2V THIEIERELRD Wallace tree S5 DHAEEL X)L
HELTHVS, ANEROD 1 CE5HERIZ, REBOANS
Cw MY HLICERRES B L&D 1 IR R
Lo T3,

B5 64 ¥y MIERICHTBANZA IV THIK
Fig.5 Input profile for 64bit adder

#1 HRER L MBOANZAIVTHKES ST 64bit hNEEE
Table 1 Experimental result 1: 64-bit adder with a convex input
timing profile

prob max-lv [ A-min | AC-min | S-min | SC-min
uniform | 22 137 135 136 136
135.77 | 134.76 | 134.94 | 134.14
random | 22 137 135 139 136
114.97 | 114.04 | 113.28 | 111.61
hi_00 22 137 135 189 189
24.82 | 24.82 22.29 |22.29
hi01 22 137 135 138 148
44.21 | 44.21 41.62 | 42.20

£1id, 64 €y MIEBICH LT LR 4BED 110k 50
RBEEX L ZDRD prefix graph DAA v F VT aARX M
RLTWVB, A-min/S-min i/ — /ALy FTaAX &
IMEFZEDORER, AC-min/SC-min i, /— KE/AALvF ¥
FAXMCHEIR b EMAIBEOBEREZRL TV S,

uniform & random D% — A Tid. HIEIR FEAVL
BIZ XD BEABRAvF U TaAXIVEIBTET VS, ¥
fe. /— FEB/MEICHLTE, BRVRS5N TS, hio0 &
hi 01 DIFE. /— REEB/MEDERDR A vF > FaR Ml
NT, RV F VT AR MMEDERDAD 5% 5 10%/)
EVEMELNT WS, 2L, MEaX M ERWEEE, B
WENEEL WL EL AR r— AL RohiE,

7 2 13, Wallace BIRE RO RREMERIINT 3 prefix
graph ARDEREZZL T35, F1HIZCy ME. 2538
KEBHINTH S, 355 55HIE,. ThTh/— FEB/IME.
ALY F YT AR MRME, BEDERALYF VTR MR
{LDSERER E Nz prefix graph DAL v F U TaAX M REL
TV, THLIZDVTIR, ZhThREROBENSHEL
TeBA I VTR, 1 ICh2HBEANTVWS, HEJIR M E
Avnactickb, ELOPETHEIR FEAVEWVEE X
DERREBKX Lo TWEM, hiciddoREL Ao,

—%H. &3&. AUCHRIIHNUT, EHEy FEHOERE(K
< L723BE (hi00, hi01) DFEZIT>7. ThBEDT—AT
b, R1IDPELALL, BHEBMEE AL v F U TaX MR
/MEDIBE T 10%RiOENR bz,

6. bWl
ARTE. A4y FrJaX rg/MEE B & Ul prefix



# 2 FERES: Wallace-tree FRHEBIC BT ZINEE (AR

#D’)
Table 2 Experimental result: Adders in Wallace-tree multipliers

with various output timing constraints

18 | max-lv | A-min | S-min | SC-min
24 (19 31.22 |31.16 | 30.84
20 28.98 |28.90 |29.02
21 28.97 |28.10 |28.21
39|21 57.26 | 58.06 | 56.51
22 51.64 |52.40 | 52.04
23 50.98 | 50.70 | 50.58
55 | 22 84.89 |85.84 | 84.90
23 79.43 | 82.06 | 78.96
24 77.06 | 78.11 | 76.69

# 3 EBRER : Wallace-tree BIRHMICHIF 2MER (FEROE)
Table 3 Experimental result: Adders in Wallace-tree multipliers

under various 1-probabilities

8 | max-lv l A-min | S-min I SC-min

24|19 10.68 |9.35 |9.35
39|21 16.88 | 15.92 | 15.92
55 | 22 24.45 | 22.45 | 22.45
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ZRAVAIFEERRE LU

MEIRFRAVBZ LILL> THRENIREBINBIBEEHR
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HARETOFMENLE L Bbh3,
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