B ARGETR 2017 4F 5527 % 451 1.38 ~45

doi:10.3772/j. issn. 1002-0470.2017.01. 005

— i E & 4 H MR B S E AR A R

ir'] f}}{é@* sk ok :{.

(CHENAKREHERER LB E(PERFERITTEERFRIN)

4% 100190)

(" RERERITERARTFR JbaE 100190)
(T HERFERAE 4K 100049)
(" EEEREARAARAT L 100095)

i B ATHRERASELNEHENERREE R OMBOR S ®E, &Y T —FHRHA
WEERMEME S SLBNEIN T &, BLE TR EHELRLRNE LT AR
REHEZHE UMBRHERH T NE R FAEAGSEB TP T A ammEE, £0HE
BREWERER e DR £, REMRY UKD HEE RIS EHEFETH
REARMA FEHE, T AAHENFNET, ALy B A RE" M RBEE"ET
BEWERERFERE, RAHHEINEH O ERIET R RAROERE, KBHET B
WER ], 42 SMIC 40nm TZ TR E &, B3 0 HIEM £/ T 1ps, BB HEKETHE

1% 20% .,
ekt

0 3 =7

R S EHM (leading-one-detector, LOD) i B 7F
B g R 3z . BURECAE A 3
fir (DSP) &b FH 45 il o P BORR 2 i F e ik 48
A K DSP RIS e R S Ak as SR A, Hop
— A EOPBRE RARAE , 7 S S AR I RO
ZERBEA 1 BYALE T TESS RT3 k5 A7
BIEATRS LB, (A 1" B R R A2 . MR
AL TR P L A S BOR T EARIE T84 KT BA
H, F WS b5 4 IR S DL R e PR 4 4 HR
A PR AR AT PR S B X
MR RS2 2 5 A B IS R | A i e e
T R STBAIPERE o

W ERNE, RB8IE, RRE, fTRs, BSad, sisek

LOD H e — ] LLAG It — 33 ] 5 7] v iy
FEMNEEE T AL E AR, LOD 2%
DUREC T RS, DT A BTN, F TSR A R T
HERE T BORAE BT 2% AL 2 4R T T4 &
e A\ S 1 SN ] i i 1 ) A HE P 25—
2 5%, I IS e PRI A BR AR I . T ST
I TA) AT SR, S5 A AR AR AT 2 B ORASp TR 497]
JEHCRAEA R T2 A RIZHR 1A 22 7 A fiE
E— 5, S Al S R 2 S B0 OR-$y I ] 3 f51) 22 78
FHEN ™

AR SR FH 8l A5 FL s S B T — Bl R B LOD
FEL IR, AT B T AN 5 BB AL R RO, L
HRIR R o HEEE RN [ 2 s 2
CRERAET RN PARAET R T RO R P T
PR RN 5 — 57 75 U A5 5 2k i 11 o 11 7

@D EFR B R S LR (20147X01020201 , 20147X01030101) , 5 H #8E% 34 (61432016) A1 863 141 (2013AA014301 )

BEBIWIH

@ 53,1988 4L A s BFSE T )« SRAL BRI RS54 , i PR BE S AL EE % ; E-mail ; liuzhen@ ict. ac. cn
)

HIN/E#H , E-mail; jw@ ict. ac. cn
(ke H 393 :2016-10-17)



X BRAE b [ AP AR R - 2 AGI L B

2 iz R TEGE A R, B R GCR oC ke i [ —
A shs il , DRI T 45 1 R 255 o A O R AL i
Jif i) g X L A A T I R EE, e K M 2 T R B
], #£ SMIC 40nm T.Z.F, i i3 Hspice {}j EL R,
ARG P i E A R B H T 32 IR A A B AR BT
4 20% i RERT 22 JLF R

ASCAH T LOD W gyt H b LA K B3
T HL B A TR TR SRR B 1 AR, A 4R
T U ) B A5 L B S B A5 4 , e Jed o Hspice
P E, HA T ASIR] L B PR RE , B0 UE T 4544 I8 b o

1 LOD ® %A% T1E

P RE AL BEES Th 225 LOD H % 1Y B AR B Y R
5K, L% L T o TETRRAR /DN, PRLIG AT A P 25 R
SEFEATPERR Ay T RURIZHRE R AT B T, 4R TH L ERE , L
T 07 AL B A8 R A A 240 . LOD AR BA
—E R PE B SORR RAM — #4355 58 42 4 7]
(4 BIT BT, 425 il A 7 s 3 i K b3 i ise i+ iiAs
PR S ot i TP AR DB . IR, B LOD %
A3 FEUR IS, B O ER i R A B DR B
Ik , 1 A P 07 ] LI o ik L T A AR A B TP 24 3R
fiih 2 B P ER AR b 1k A R T A E T
BEAR AR HRAT B 1K HIE I 249 SRR i i 2iE Fp 24 5, O
(IS 1T R P A 4 B 1 L BR, i % 4 1 £ 45
B AP B AR B T R o o e A 4 i oK
BEfk BEBR, i E T2 WS fifE S B sHma T
BRU DRI, BE 25 I AR 4 1 255 ) 78 S W7 4
e R [RIES 1 A R SR AR (R SiE I 22 R R
25 WX A5 B A R A AN B E Y . S5 L b
A48, T LOD HL B A5 Z O LA = AN Jr i : (1)
Fak v LR 5 (2) A S BT R] 5 (3) BRI o A
2 .

BB EIE REAR G O Ak 2 A FiL e, 7 S ]
WA — A6 R BT AR i i, rl 258 TR
KRERMZETRAB TR, BRI RS
[E1] T3 {1 PR BSOR 358 AL 45V SE B A IR B8, R s
(]2 BT AT LA T BT A AR 50T, an AND (OR |
NOT '], i (B R B2 LOD HL B i B R IA A, £ 1

H—A~4 i LOD g RIS (E R &L . SR1T, B A5 0005
PRI BT A — E R BEHLIE , 45 B Ae LAY 2 3 4%
BORIZAAR , A ekt e I 2238 K, — e R |
BT I PSR MEE

F1 4{ILOD BEMEEFRIERX

HIA i PRz
I, I, I, I, Y, Y, %
0 0 0 0 0 0 1
0 0 0 1 0 0 0
0 0 1 X 0 1 0
0 1 X X 1 0 0
1 X X X 1 1 0

SR, 10 150 52 ] FHAH [ 45 F P B AR B, 1)
LA PR A ] i A 8 i S S A8 22 M) 58 RO [
L 7R T an ) 1 J — 4> 8bit LOD S £5 i 32bit
LOD HL % %77 52156 HUHY AN [a] 25 4 1] SEE I 22 A B
SR, a5 458 A SE T 2 4% T RO, 9 ik
TR R A VR AU 1% Y
R AR 30 2 SN 51 Y S 11 [R] PR SEE P 2

1[0:15] 1[16:31] .
{—} @ 7°  10:7] 1[8:15]
/s ]
A
16-bit 16bit | * L%‘I’,‘;
LOPD LOPD "

| _ ¥ l

ANY Y[0:3] Y[4]

Bl 1 K. Kunaraj G450318 F TR bub s # i 85

Buyuktosunoglu 25 AN MAF SAERE I M B, 32 HH T
— R AG TR A L A 2 TR, S
oy e 5 A PR AT B, B R AR Y R 1) B
PS4 RS T B39 3 ) b A R Y
TR R B SRR L, DA S B RAE RIS R Y
B o ACTT AR B W R RO TR E T XA &R
GERYRLER , A RO B 22, S ROBU D, AR VLAY ff K B

— 39 —



FROREIR 2017 4E 1 H 5527 4% 4514

JUHAE 2%, 2 AR R O T
HRT L IREEA TARR AR .

S RIS A 1) R A4 , B — R
JuA I K B AR 5 oA L A A, BUR AR A
(ANYREQ) & 2, 5 Iy [R] i, FHEAC 4y s 15 45 5
AP 55— Y AR BARTT AL

20 AR ITAR Y i RE A 7 A T 4 i
FFE 1" SR AR R, A A O R A N P R A
5 R, FE 7 R B0 RE A S R B R A
V7 AFT— ERY KA = AT

P St T A A T A2 I AR AR [ A
FRETTALL A [ 1) PR B 254 AT b T LK Tty e 47 il
S 22 IR E ORI A — SE R M AR BRAS Y
JSBNIAR G . SR, B BA S 75 A AN BT I
MfE S e A, mizaii e A ek
A A RE T Y s 12T AR R 1 BRI, &
Ji A AR A I 2 I

 [EE=E2EE o
O O |°°° O O |#Ez| O O
Z .
W
yiv M i
wﬁa%zwgf,ui@m S50 ®
< @
5582 2 8 B3 —
L A A A A
e ‘

YYVY VI|VI|V]|V ZEZEODEE
4] | 155 | k-
| A ‘ 2
V | < @

ANY EN

2 EEER B
2 HmAt LOD £y 4

WF5E LOD HL 20 5 Il e AR i 8 A B, O 8%
A — RS RO R LOD HL i, ECIE B HE R 2 /Dl
PR AP TR DU AR N IR DT AR ) SR
3K — FEL FHE PR B A A SR (R AR 1, 2R 7
RZHR T T Aok S B, W SLEOR A 2B B IR IR
X OUHR 2l A5 R SE I G A0, AR, B (5 S
(R e T PE K, 2 (o R A F AR A TR ol
RARBLHYALG S Iy, MR 5 SE i B — L R k0

D IORZR L i L AR AR KA, [RIRE R N T A% 4%
IR, T3 oh, G IEET SIS 4 i LA L A ), AN
A ST BN A R T, o
SR 22BN

ST By o B, AR BT P A9 LOD H
i, T IR LA = (1) BEAR R AL TR RO 5 (2)
R IZ AR (3) AR RLAY D RERE SR o

T RS AL TR AL, 16 Se 7 M LOD 24K
ko 7€ N QAR LOD B R FAICR

K=]0+IT-12+IITI3-I4+~--

+1 + 0L+ + 1, , 1, (1)
Yo =+ 1) + (L + 1) - (I, + 1) + -

+ (L +L) + -+ (L, + 1)
: (1471 +I4n+l) (2)

YTI =+ + + L)+ +

(Lo + Ly + oo+ Lo ) + o0 + (L,
« (Lywsr, + * + Lystyoom_y ) (3)
HArm = log,N,

QA 2 P AN N s A P
T, Y, Bkl LS FI R AL BT A 1R
WA AR L B AT 43 2O AR R g 2 4 B
[ 4 A P9 B A 0 5 0 SRR 2 AL R 1
P (P = Ly + Ly + o + Ly ), A2

2B
BALETFCHEA, # P, IRA LR Y, f9Fika, 13
#|

et L)

Yim:Pm70+P7|'Pm72+Pm7|+Pm73

m

P+ +P,  +P s+ +P ,
P, (4)
1 EUP R IER EE O RS 6, [E
HWENBURES" D, 53Rk,
Y, =Guo+ D,y "Gy + D, =D,y Gy
+ 4D, Dy D G
=6,,+D,, G, ,+D,,-D, ;- (G,,

+D, 5 G, 5) 4+ ITU ITU

Doy * (s + Doy + G

(5)

ST AR BRI LI D, | f 2T 15
Y=6G+D-G (6)



X BRAE b [ AP AR R - 2 AGI L B

X — 1 2 UK R TR, 5 A g ) ORE SC
2, T—A~ N i A LOD 245 , Hof 45 R %
PRI DL B S AR A 2 o 17, 45 2R Dy
V7 BOHTE S 1 O 2 )5 BT A 15— 152
Wi o ARl S 2 B AR AR S M UM AR 57 th 4%
FA AL 557 7= 2, B n, X it 45 2R 1 fe (1%
(DA REEY X ERESN ! A DN VAR IS EREPSEO R V€ TN
B CE BRI FTAL) o

H I , A 2 i 382 BT LA O3 S WS 20 B, 2 R
3, AN [T AR P B0k 107 A ] F i i i 11 o

IR AR AR, 7 A AN [ a7 B A U
5T CHCWOHE ST D, W LR

YR 2 BT Gl G.D SR R AE, WA
TSR )

& (55 fL4%

W P ByFRIEA T, S BT R HEATH)
sesia i, He M MEG AT X MAME S [
FERT AT BOZ 5, R, A 2 Z MRS N R JT
HoeeME TR = A, WEN Z E A7 e T4
IS

Py = Lo+ Ly + e 4 i

= Lo + Izﬂ,,m + o+ Izﬂi_l
=P 5+ Py (7)

AR ANGE TG HICRMLE, Thri AR T
L NTCRIGNEL (2 4) A LR 3 2 R 1Y
R TR R, @ T DA Rz 7 (5 5 1 2
R, AR SORE 3K R P> 4 45 8] A9 sl iz SRR O B 4
B

~

w

~

N}

o~

L I L L I I I L I I LI, I, I, I, I

10 11 12 13 14 15

B3 mRMEHATEE

& PR
TEHES Y, Bt Far S B 255 T G FI D 1Y
ikt

G, =G, + DT Gy (8)

D, =D,, D', (9)

AL, AU S 6 RIEBUEE S D VS A S5 H
56, i IR G Fl D A SURBIE L5 . G, ,D,,; 433
Fon—HALONGE @ ALBNE j AL B9 A UE S e B
BUH A5 R, AR SCRRZ o 46 A A 5 e 4%
WS . R, B E AR R A
SEASEMY, PR AR AR 55t 7 0 o
BOH " 55 B . BLE T LB A —ASB i A /R ia
BELRRR S EREC - ) X —BRAERT (G,,,D, ;) If
HAARRMZEX G (1) EHES8H (2) 4515
Fo IR TR IR GE, B R - —
BAG SR ISR BRI R IR B R XT 4 A
PRUERIZE R . DA PR G DL T 1S54 -

(G,,,D,,) = (G,,D,) + (G,,D,)

= (Py,Py) - (P,,P,)

(Gy0.D50) = (Gy5,Dy,) = (Go,D,,)

SIRAERR G &6, AFF A it . B A
VERIZE A, T LA B — AT 25 #40 SR TH5E T A Ao
B LSS BB 45 (55 IR R A,
P 3SR A S — A IR BN 2 MR BN, AN R
AR AR T AR i 3 1132 452 B 7, AR
AL, X F—A~ 16 7 #) LOD fefilfi 47, {24
WS ANEEE S i R A
55 BAERABEFEMLT REEE 4k L T 8%
A HL B AU RE R

DL LR LOD H B A g i it 72, DR 1
S SRR TR 2 rh B R S SR R R B, B
AT LA ORI R R B A K ) = SUR, f5 S AR R &
{E0 LOD HLEEMFR AR5, B 3T I & D vl
MG S o R A LR ILAE AL

(1) ZHHE>

N iR G LOD Hi i U2 log, N 9032 581 15k
AL SR, D Tt B 2y H g . X T
B USG5 F FRE AT ST 5 45 4, 0 R RE AT Lk E
log, N /)38 B0, SR T, B 40 S dE PR 20 0l 2
AR, B G0 1 3% 55 28 i #8 2 KFH B AR 285 4
P50 1L FO4 (fanout-4 inventor, 53 4 4 [ 5 A 48)
SRPPA T 3of U 235 4) R 15 3150 45 ) 32 S B S B



FROREIR 2017 4E 1 H 5527 4% 4514

ERT log, N,

(2) AR FEAR

T ERAET B B R 1, g P
ﬁfﬁ%ﬂﬁﬁﬁﬁﬁﬁh&hﬁﬁJmm%mﬁ
2, A B AR KT 3, AT LU RS AR (1 32
IIRAE A B KM RAR T R B 25 5 R A AR

(3) oA ]

FFA AT IR 3 AT XA o 1, LA
SAGRGFNIE BT T AR 2 0 B [ LE AR AN R Y, 3
e BB R BUEMIFR . B mAG SR Y, Z
], AT T — RSB A R i 484, S HRis 5
FNARZH Y, ZI8] AT T TR AR R — R 1
Vi, FRE R FLRAE 33, AH (] B 31530t o o AT o 4
22 3] T oG EH

3 LOD ® 2 523

T ARICE 5 B PR BE , A SOR ) 80 285 HL B ok 5
BUZASH T R AR . 183 Fhor B T

HAALRRE S WET, B AR R L 4 N5 5
ZPOHAE S RIS, FL S A 4 s .
VDD
CROHJ -y ollae H-ﬂq N
\ >0—0
~glo—|[~g20 44[: ~dl 44
‘ ~d2 J
N
clko —\ ks
| 1

4 “RIRMETHREESI

AV A TS0 L B A A N T — SO ,
YERA WIS . (1) Pl v, 0 i L 2 By RS
HL T, B2 H B TS 5 (2) AR vl iy S 2 2000 1) 52
Mg RN AR SR R T B T A A
GORATE O , FEFELLTR T, SRAA At A8 A 5 s Pl 25
o L g o s ) VR, S BSOS H R AR AR B, 0
Bl SR,

T g AL,
S R R

(a) MRS

() BEFHSR

BES REEEii [RE" R

ShASHLFE AR 5 | AR F S RO AR 28, 7T RAFE
T HEL A0 ) T 2R O, A A bk o R 3R B R
— 2y NMOS 4517 H 304 19 58 B Be Fi, O Fl, 75K
{ELY B s A5 1T 25 PR A F D) S 28 4% 1R 1 5
J0-> 1 [BHES . (HZB I FA SO 28 S5 51
P ERL 6 AE B ST 3 Ao 3X A 1] B, A SR L np-
CMOS sl %, BIZE LOD H % 11 AH 41 P 42 43 1) R
FI N RIZHZS B M P RIBH A8 4, A SCIR 3145
JAE S ES BUHE S BT, P ALZ B Se Y
LIS AN AL 6 BT .

6 “mIFME"H P RZHSER

R TR0 H B SR IS T RS SRR A A R I
ZIAIHYIT R4 25, 102 o B — 2y N st P L5



X BRAE b [ AP AR R - 2 AGI L B

ASHLES FEPUFE I BE, FR Sl b R 502 S T Y
(RT— I PRERINE) o E R TTEA — B,
LR T FE B BEAY 46 B 2], Ay — 2 A B Tk R 3k
FSRAE K24 A MOS 45 1) BAEL , 7 75— 2% T FELJE B o
N TR IX — R L, B — KB A CLK
LR — AL I — BB N [i] 33 U AR I e R 45 L
WINEI—> DELAY 50, Sf 4 il W 2 i 1] 119
M2 o AHSBPIGLZ A s R A2 AN IR 7 J7 7 SRk A

—
5

WA AN AN
E7 NPBIEEET

----_[>CLK3
""'—I>CLK2

K=

Y
E
-

AN
£3]

il

% LB B e W 252 0 v IR B 11 LU AR, I b £
B, T TR IR, R T DL B IR A [ )2
FEATTHI PR, o A DELAY 50, 38N DE-
LAY 50, B T REW i 00 S B, i A7 — BN AR B
Ak, 5T TR A A — ) R I AR R T
VAR R BARAE T AN R I 5 LA B RE A [
B, A AR B RBEL D,
R G —2 T (55 3 7 — A i a2 il I

RisS, EL 0 — 0 i Ja — P AT RO AR & AR
BAET R, BrA 55 (s LRSS R

4 WEBHFES I

AR SMIC 40nm T 25 #5 # T N [ i A i
FI%ihy LOD H %, ffi FH {5 B T 5. Hspice #7114
Horpr 128 3 1 LOD F 6 A Sl i B g ik 1.8 x 107
A, Tk Dy S5 Rk L A, TR TR R S
PR S — 4, O FLEh S L B S I AT, 5
TR RUERAE R PR DO RE TR 5 28 883, R H]

PRBE AL Fily i 8 O 56 TE AR B A X 4% . f AT ST iR
Y, FRIRATH, Y, IEALS P AIE S HAR G,
1M P J&4 32 ik AT 20 R R AR 55 i 4R
A HIE FERIE PG D 2 s IEMMETE T, B
TEMEE A 17 P A REE G i o 25 SR 9 A2 4k,
SURELRIE R 46 S R IE A . X T s Y,
PEMESSINA { L,,L,LE, 1,1,
Lty gy L L s b (i e N), HERIIE
HAEIEAF M ES N D — R BT, 50
“0100 0110 1000 0001 ---” Sk — £H 1 J& £ 128 14 3 il
Mg, FHEL O Y, HPEESN L],
(L LY L I e, S ) T 364401 01 10 -7

AL 5] AR DELAY BTG, 245 il B A iy
PEFSTIFEFIPEBE R B 4. #7 /& DELAY Bt
(A RE I 3 06, 5 — G BT TR IR — S,
I v P 3 0, 90 T e o T 9 AR IR I 1
P #7& DELAY e SER i K, W ) ) TU AR st
], Ss PR B . 2R IR S A R | i
7o b AR — 213 2k PMOS Al NMOS (5 { HiL &
B, PTES 5 i B PERE AR T, SR R BE (R TR H P
SOETS

AR L2 R 22 1 5] 8, s il A 2R i A o 11 4
it AR AE BT, B FD (ps) o B A4
SE R R K B ZERFIUE SR RGO L R
B S5 B P BERR T I AR I . (EJE: , B (s 5
IR Z A S AR AT TP I T A s i, 25
PERR 3R, R AN, I Ak IR A
GER AL RERAET R BOBRAET B BN, H B YR
i A R AT A . AERRINAE 5o 128 ff
R, L R P S 179 i B AR T At 7 o e i D T
20% ,

TR ZEIE 8 e AT LR 1B 43, BT 4k L s e ) 2
ANTm] e A L S 11 SEE B 22, C A A Ay A 00 B A
bro M LUE H A5 204 M A E i 0T
S A i R HE RS 25 45 AR R I B A, (ELR A5 8% il 2 15
M55 B EABIE K o FEi R H BK 32 [R5 25  h
P, e B 22 R REAFIAE 5 8t ARk . SEPRih B,
eI AR TN f i B AR (R 22 (/N T 1ps,



EREAEIR 201741 H 2735 1M

160

40

140

120

g A G R ER

L SR (ps)

60
40 -
20
0-
16bit 32bit 64bit
5 # ik
AR ST Y HL B A i F b T B EAE

%Th‘ﬁﬁﬁﬁ’ﬂﬁt@ﬁ,Eﬁﬁ%ﬁ%ﬂ*ﬁ%%ﬁtﬂxlﬁl
O RIS . L A LR D) R T
AT W K2 T BT R, R 25 H AN
S T LOD H 6, X FAF 4645 55 A5 3 M 1 v
%, Ak RS GRS AT LA R )T A, i
MG, X F—2 P{EH, DA, G {HizH 255
KGO @I P ARG, RIHE I S (1
B AL SR B AR RS L
MR 28584, T LAE— 25 3 e Pk e

S 3k

[ 1] Pappalardo F, Visalli G, Scarana M. An application-ori-
ented analysis of power/precision trade-off in fixed and
floating-point arithmetic units for VLSI processors. In:
Proceedings of the LASTED International Conference on
Circuits, Signals, and Systems, Clearwater Beach, USA,
2004. 416-421

[ 2] Suzuki H, Morinaka H, Makino H, et al. Leading-zero
anticipatory logic for high-speed floating point addition.
IEEE Journal of Solid-State Circuits, 1996, 31(8) :1157-
1164

[ 3] Tendler ] M, Dodson J S, Fields J S, et al. POWER4
system microarchitecture. IBM Journal of Research & De-
velopment , 2002, 46(1) :5-25

[ 4] Brown M D, Stark J, Patt Y N. Select-free instruction

128bit
B8 #HXARBMNIHHHESER

[5]

[10]

TR K IE
oy FgAY B HE I

— AR
—de— M EE
ke RG22 E

scheduling logic. In: Proceedings of the 34th ACM/IEEE

International Symposium on Microarchitecture, Austin,
USA, 2001. 204-213
Wijeratne S, Siddaiah N, Mathew S, et al. A 9GHz

65nm Intel Pentium 4 processor integer execution core.
In: Proceedings of the IEEE International Solid-State Cir-
cuits Conference, Digest of Technical Papers. San Fran-
cisco, USA, 2006. 353-365

Mooseop K, Jong W H. Compact hardware architecture
for first one detector using priority-based uniform parti-
tion. In: Proceedings of International Conference on Ict
Convergence (ICTC), Jeju Island, Korea, 2012

Choi B, Walker D M H. Timing analysis of combinational
circuits including capacitive coupling and statistical
process variation. In: Proceedings of VLSI Test Symposi-
um, 2000. 49-54

Kunaraj K, Seshasayanan R. Leading one detectors and
leading one position detectors-an evolutionary design
methodology. Canadian Journal of Electrical & Computer
Engineering, 2013, 36(3) :103-110

Kogge P M, Stone H S. A parallel algorithm for the effi-
cient solution of a general class of recurrence equations.
IEEE Transactions on Computers, 1973, C-22(8) .786-
793

Dimitrakopoulos G, Galanopoulos K, Mavrokefalidis C,
et al. Low-power leading-zero counting and anticipation
logic for high-speed floating point units. IEEE Transac-
tions on Very Large Scale Integration Systems, 2008, 16
(7) :837-850

Buyuktosunoglu A, El-Moursy A, Albonesi D H. An ol-



X BRAE b [ AP AR R - 2 AGI L B

dest-first selection logic implementation for non-compac- logic for high-speed floating point units. [EEE Transac-
ting issue queues. In: Proceedings of the 15th Asic/soc tions on Very Large Scale Integration Systems, 2008, 16
Conference, Rochester, USA, 2002. 31-35 (7) :837-850

[12] Dimitrakopoulos G, Galanopoulos K, Mavrokefalidis C, [13] Rabaey J M. Digital Integrated Circuits; A Design Per-
et al. Low-power leading-zero counting and anticipation spective. Prentice Hall, 1996. 274-278

A synchronous output leading-one-detector circuit based on sparse tree

Liu Zhen” ™ ", Wang Jian™ ** ™, Wang Hao" ™ ™
( " Key Laboratory of Computer System and Architecture (Institute of Computing Technology,
Chinese Academy of Sciences) , Beijing 100190)
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( ™ University of Chinese Academy of Sciences, Beijing 100049 )
( ™ Loongson Technology Corporation Limited, Beijing 100095 )
Abstract
To reduce the delay and the arrival time difference of a leading-one-detector circuit, a sparse-tree based lead-
ing-one-detector structure and its dynamic circuit implementation method were presented. Two new kinds of logical
Boolean operations were defined by recursive expression to form the nodes of the sparse tree. The precalculated
clock’ s skew in the pre-charge stage can be accurately controlled, so the leakage power and the arrival time differ-
ence can be simultaneously controlled. In consideration of the various numbers of input ports, the extending net-
work by connecting same spot units shortens the time cost on designing. There is less logic level and fan-out in the
structure presented. The whole circuit was verified by the pseudo random test vector. This technique could reduce
the critical path length by 20% and keep the arrival time in 1 picosecond.

Key words: leading one detector, spot operation, sparse tree, synchronism output, dynamic circuit



