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Table 1 Unit-gate model of full adder
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Table 2 Performance of basic components
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Table 3 Area of adders (unit—gate model)
ik 7 1/ bit

I FP R i) 16 " Py 18
RCA 56 112 224 448 896
CSKA 70 140 280 550 1089
CSLA 87 194 403 836 1707
CIA 73 152 310 629 1267
CLA 86 198 422 870 1766
BK 64 141 298 615 1252

LF |67 | 159 367 837 1855

KS | 8 | 210 514 1218 2818
COSA 115 289 687 1581 3563
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Table 4 Area of adders(standard cell) A g 2L 1 RS Sk 8~ 128bit, SR E T
g | PEEERAL SRR % 3 G AL TBER R THIBUE . TTLAR
RCA s0 | 99 | 197 | 397 | 793 H, AR AR, RCA Ik s B/, cOSA
CSKA 69 135 | 270 | 548 | 1064 A B K. & 4 KR Aleatel 0. 35um 1PSM
eSLA LI s CM OS b ¥ 7 P S LI i 2 1 L, 3o #4001
CIA 74 148 299 601 1210 s T A § LA
CLA P 192 400 330 1672 IR N 4. Sum X 1R2um; W T T2 B4 5 24)H
BK 68 139 | 287 | 583 | 1190 LI, BT ) TG T A A 2R, DRk R P T AN A
LF n 158 353 L 1751 TG RN, WhAR, SERR I8 A TR L Ay A
KS 85 201 487 | 1155 | 2530 o .
COSA 107 266 630 | 1458 | 3280 LMY T 4 3R LAY 5
25 U T SRR R ik A 1Y A B 1 g
25 LSRR WAL TR AR, T2 KF, RCA Nk 28 1 4 3R &z K, 1
Table 5 Delay of adders( unit-gate model) COSA JUHH&%%B‘]EL’&@’J\, {E'I'Eﬂ:':i% 6, ‘él:??CHj *fl\m’
P— i /it HICEIUG, COSA A I IEIBAE 7 K F K
0 l“b ;2 ;j ]5; ;2 T LF B0 g, 1R Pk fe R FE AR I8 A KS ik
RC/ 3 [ _—y - N - SRR
CSKA o T 16 | 24 | 2 | a8 s 3K PRI 25 0 e BT LAl 125 B TR, Jit
CSLA 10 12 18 2 34 PUE BT AR (JCHAE KA F) AT
CIA 10 12 16 18 22 i 2, WY IE LR 2B IR T oy LB 384 K, 5 350H R
CLA 12 16 20 24 28 N o . N
K 2 1 16 | 20 | 2¢ | 28 At Kk, FEBEAT VLST @ik #En, A5 HG 5 T
LF 10 12 14 16 18 P4 2% R R 4% 1) 5 1 LAH A1 AT i 2R /0 1 L R (
KS 10 12 14 16 18 LF.CIA \BK RCA INERRSE) . XX Ik, A7
COSA 8 10 12 14 16 N .
[ D S ARSI LAY B e P R
o 4 - _}_.\——JU fre 2L L e e
K6 I EAE IR B ) , ['I'I'hxf’f\ﬁﬁmu’__f?$my&i" Tr':ilf i
Table 6 Delay of adders(standard cell) gg-ﬂﬁ_ilf_[ Eﬁé Hl EI]HID‘ALU%%I? ’H*QH{J rﬂiﬁb, Mﬁﬁ*ﬁ
B Kbt P SEPRA R AT, RS IE R G (R 7 By
o i 4 7 ~ . e J e — -
Bk S s | 16 | 32 | e | 18 7). KS+COSA ~CLA -CSLA 2 JU i &5 K 75 1] 25 45
nea [ 2 [ ss [z [ s [ a5 poRis SRTE, HACRIEA, R TR %
CSKA 2.4 | 3.36 | 5.3 6.5 9.6 Y 5 4B 2 L B 6 B A i
CSLA 2.0 | 296 | 3.84 | 5.2 | 695 T AT ETE thn : S /R BT
CIA 216 | 2.87 | 3.65 | 4.1 | 5.5 I, TRICRH RCA CCSKA &5 845 476 3 1k g
CLA 22 | 315 | 3.9 4.3 5.7 TR &, ATk BK L CIA 55 &5 8, 25 SR 3E IR f5
BK 2,23 | 3.1 4.0 4.6 | 5.97 i ] \
o o6 T 280 | 32 1285 | s AN, WIZECR A LF ik, AR 2 v B .
KS 2,0 | 290 | 3.45 | 4.2 | 6.19 O
COSA 1.99 | 2.86 | 3.35 | 3.99 | 6.1

1L RCA = ripple carry adder
CSKA = carry skip adder'”
CSLA = carry select adder'”!
CIA= carry increment adder'”
CLA= carry look-ahead adder'"
BK= brentkung adder'”

LF= ladnerfischer adder

KS= kogge-stone adder'”

COSA = conditional sum adder

Table 7 Conclusions on the performance of adders

. e ) Ly At
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CSKA aa Lttt o b 1t
CSLA aaaa (it i - —
CIA aaa tt i ks ]
CLA aaaa 1l o & - -

BK aaa L1l i % i % o1 %%

LF aaaa L 5 ) B i

KS aaaaa 1 tp i — —

COSA aaaaa t {i% — -
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Performance Modeling and Architecture Optimization
of Synthesizable Arithmetic Circuits
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Abstract: A performance evaluation and modeling method for synthesizable arithmetic circuit is proposed. Based on the unit-
gate model, it is feasible to estimate the delay and area of arithmetic circuits at the beginning of design period, therefore the de-

sign iteration is avoided. T he effectiveness is proved by the applications of the proposed method to various binary adders.

Key words: unit—gate model: performance evaluation: binary adders
EEACC: 1265B; 2570D: 1130B
Article ID: 0253-4177(2002) 12-1332-06

Shen Bo  male, was born in 1975, PhD candidate. His main research interests are in the area of ASIC design and the VLSI integration of
L=] [=]
communication systems.
Zhang Qianlin female, was born in 1936, professor. Her main research interests are in the area of ASIC design and the VLSI integration
g g | £ B
of electronic systems.

Received 6 February 2002, revised manuscript received 23 May 2002 ©2002 The Chinese Institute of Electronics





