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Abstract A prefix graph visualizes a global structure of a parallel prefix adder at technology independent level.
Several approaches on prefix gréph synthesis targeting area and delay minimization have been proposed so far, but
there are few for power. In this paper, switching activity for each node of prefix graph is targeted as one of power
measures at technology-independent level. We expand our timing-constrained area minimization algorithm to treat
switching activities as the cost to be minimized. Switching activities are calculated by BDD-based method. Effects

and issues of our approach are discussed through experimental results.
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Fig.5 Restructuring of a restricted prefix graph
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4.1 prefix graph &1 2 EBBHDIEE

Prefix graph (&7 7 / B VITKIE LRV LNV TO parallel
prefix adder DIAIEHEEEERRT 5L DTHS/D, WHRT
JavR, vy ¥y EEEREORFLBICNT M50
DREZBHTICHEMTIEEEEZA ST LIRETH S, R
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BEEV, AL vF VTR f; LT3 L SCV2f; IKHBIT 5.
ZOHT, f; ZEIKT BT LOMITEE LT, prefix graph L
D) —RIEHUTAAvFVFaX SW ZEET B,

=9, KEEL LTMERAOZEANES i T LT, ZOE
BN 1 ICH3HE PG)(1 HAERL X&) 550, D,
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J—RDAA9F VTR SW(E) ZUTDOXIICERTS !

SW(2) =.a - SWy(s) + B - SWy(3)

SW,(i) = 2P(gi) - (1 — P(g%))

SWp(3) = 2P(pi) - (1 — P(g%))
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LieAo T, f DFa—/ VEsE% T BDD, BXU., EEH
D1 HRERNE X ShhiE, BDD /b5 P(f) &§
BI3CLHTES,
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SW aZ MEB/—FDSW 2R ORMTHY, HIFELE
prefix graph 235 & UIBEIC. EWICHHtmaiRgy 757
DIARFOHFE UTHETES 2, aA MR SWICEER
X T/ —FEOBE LABROVRE TR T ENAHETH 5,

(1) DPAM 7xA4X:
dARELTE/—FOSWaXb+2HEVWS, /—FEZEHR
VWABBEELDBRBWI, SW IR MI/—RITLICBEZ R,
ZhFNDIX FEHETIXENH S, FIZE. H4licB»
T, /—FEOBE, 8275 70RENE, Z0LE20EE
J—RERZOEE, S BBNICHRES, LA L, SWDEE
BEEE/— FICNLTSW Z2HET 308 H 3, Thicxt
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BEEREET IR, BE/—FOBDD ZFFLT. &b
YA XDOKEEFERZBLBICE. ThERAVCTEE/ —FD
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(2) ARRS7zAX:
EHROFHRE BEREARORE TRV, 71V ORERS
% SW aX FODFIFICEERR B,

5. RERLER

SW 2 &9 % LOMNBEIMET 5 lzsdic ERDF ik
BEEL, TROZAIVIHKTTRAAYFV/TIAR DR
IMEZ RS & Uz prefix graph BROERETRV, EHHEER/D
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o 24-bit HNEISE : ,
ANEFELVIE—# (0). HAERLAVE—BRTRHILAN
JVEL (5)

o 24-bit INESE (Wallace tree T 16bit REIRDORAEEN
"R
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e 24-bit iNESR (Wallace tree B! 16bit FEAFOBRAERN
HER) ¢
TEREERT. HALNVEBNLANIVEL

e 32-bit fNEAEE:

AHEFEELAN)VI, FEE Y PABL R ME, HABRLA
WViE—B TR NIV

FRICHBWTR, SWaARDT7 IR a,fldkbIC1ELT
HELE,

£ 1. ANERO 1 HERSEHE— (0.5) THoIBED
HRE2ERLTWVS, RICBWVWT, dpam, dpam+arrs, dppm,
dppm+prrs DFE, TEENGREL LEFEDTA X1, Tx
A X122, AA9FUFaxbENGE LIZBEOT A
1, BEU, 724 X1 L 2DRNHIc K DB SNz prefix
graph DI A+ (A—F—ZICNT 3 1 ITRRAAYF T
ROHLA, 217EIR/ — FEOHBM) ZRLTVS, EhbD
MBE3IE, ThEDF—RCHBWT, Ay F VI HEREO
AR EUTHWBBAME, Yy MEDLBR/NE VIS
EBVTHLNEN oz, 1 HEHEEHE—T 0.5(1,0 FEERT
BTB)BA. B/ —FORAL9FVITIARXMIBIE—ET.
&/— BBl 05 8iEDMETHD, /—FHEHOEIZ 015
VOB LA Do Tz, EMNTREOR., BIMEEZRERN TR
BEERT B, /—RBELTREETHEIBRRAAyF VT
JRA b ELTRBNEER DB EELEBETH o1
IR PR THNUEE B 5 %2BATEHIFEN % prefix graph
I BB MRIRI SN BN, T TROEHBEIC KV EE
RONBICHENTRHENH 2, A4 vFVTIAXMDEK
o TRIENRME L Bz 3 RESERE/METIEENTY
7384, DPAM RTHTER I N ABREEDBRIED S
BERECY S>3, SEOFITIE. &8 UABEMBRICXSHIE
BAF-TLEL, BRAICIR MYPAELEBEBENH o1,
TOTLFHITEZB L. ANERO 1 HRESRZE 0.5 LRE
THEER. /—FEERIMET B LT, ARICAAYF
THBOBMETTFTWAZ LickD, KDEREALYF Y
FaAZ b ENRETIHRBEIRNEEELILNS,



# 1 EBRER: AN0 1 HEERD—E (0.5) DFE
dpam | dpam+arrs | dppm | dppm+prrs

24min | 44.6066 42.7509 | 44.3610 43.4602
49 45 49 47
p24 44.6401 44.1862 | 44.4879 44.4879
49 50 50 50
p24-1 | 40.1758 40.1758 | 40.1669 40.1669
41 41 41 41
p32 54.7114 54.2294 | 54.5588 54.0768

57 56 57 56

#£2 AND 1 HEHERNEY FTLICRE3BEO—6]
dpam | dpam+-arrs | dppm | dppm-+prrs

24min | 39.4358 37.8743 | 38.9283 37.7614
49 45 49 46
p24 39.4380 39.0113 | 39.3758 38.9491
49 50 50 50
p24-1 | 35.7642 35.7642 | 35.7642 35.7642
41 41 41 41
p32 48.3228 47.9060 | 47.5062 47.0895

57 56 57 56

% 3 JLERER-1 HMBFEED 0.5 DIFE (7)) (Pentium 4, 2.4GHz)

Amin(uni) | Pmin(uni)
24min 1.97 2518.78
P24 2.09 1478.45
p24-1 1.95 5093.53
p32 2.44| 11068.96

# 4 YERAY-1 MBS > 5 LR IBE (7)) (Pentium 4, 2.4GHz)

Amin(rand) | Pmin(rand)
24min 1.97 2517.50
p24 1.99 1486.07
p24-1 1.72 5088.40
p32 242 11104.93

—FH. ANEHO 1 HRERE—HTHHLEBELT, 20
BEICE. B/ —FORL Y F U THERITIZIENELZ LEX
bh3, ZO—FlE LT, AACY FTLOHBEERES VX
LICER TR B DVTEREITo 2, R2ITRT &SI, T
DFEIBTRTIEBNT, RAyF U/ THEREIZANELE
FEOAN, MEOERBPBENT, /— RETHBLEES
ICRKRESEZFELHY, A vF U THRPEER/MED
NRLT B LDOBARERLT NS, 7L, £3,4ITRT
& 5ic. 32bit BECHEMEMI M- THD, BRTRZAMUL
YA XIBRENGE, ANTREVKIRTSH S, SW EHED
eHOT NI XL, BIU, EEELORBIRETH 3.

6. £bYIc

AFR T, prefix graph IENLUTRAAL v F U FHERDI R
FEEAL, ZA4 IV THROTTD ./ — RES/MEFZEOH
HAEFALT. R v F U THROBENERMET 5 Fikic
DWTHRTRL, EBRZEL Cilil, ERETol. TOHRE.

ANHBRHERD—E (0.5) DBBICIE. AA v F > THREE
B9 BBAUMEFSIEIELALEVD, HERRMNESDL 5
BiCiE, ERBIMERORAS v F U THRLHBLTL DX

WRERBME SN, prefix graph LIV TOREYELERE Wiz,

’EL, BRCRY A @D 57, 7)Vd) LB
URE LOUBRVBETH B, E-SHEOFER. AL vFY
THRBEMENSRL L, ZOMTOIOHBTH S, £EH
B+ TOMBEALIEIC BT 2 NREANZHEDNSH B,

7. B &%

FHRO—ERE, BRHHIKOSTERZEMN S S5 2 2 —EIR
FROTRIC L IWEMBREREBL LTV S,
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