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Abstract: A class of optimal linear transformation P over a finite field (F,")* was constructed based on cyclic shift and
XOR operation. Using the idea of inverse proof of input-output relation of linear transformation for reference, a proof
method was put forward that transformed the objective problem of optimal linear transformation into several theorems of
progressive relation, which not only solved the proof of that kind of optimal linear transformation, but also was suitable
for the proof of any linear transformation. By means of small-scale S-box and optimal cyclic shift-XOR linear transfor-
mation P, a large-scale S-box model with 2-round SPS structure was established, and a series of lightweight large-scale
S-boxes with good cryptographic properties were designed. Only three kind of basic operations such as look-up table,
cyclic shift and XOR were used in the proposed design scheme, which improved the linearity and difference uniformity
of large-scale S-boxes. Theoretical proof and case analysis show that, compared with the existing large-scale S-box con-
struction methods, the proposed large-scale S-box design scheme has lower computational cost and better cryptographic
properties such as difference and linearity, which is suitable for the design of nonlinear permutation coding of lightweight
cryptographic algorithms.
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(a, @ a, ®a,)>> (n-t))
by=a,®a,®(a,®a Pa,)<<t)®
(a, ®a, @ a,)>>(n—1))

W b,,b,,b,,b, FELH—ANAN 0.

MR BT
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K& SPS SR S & Btit- 5 b +33-

by®b b, ®b,=((a,Pa @a,Da,)<<t)®
(a,®a, @a,Da,)>>(n—-1t))

1) Ya,®a ®a, ®a, =00, HEH2 ATH,
by®b ®b, ®b, =0, MIfib,,b,b,,b, FELH—A
A0,

2) Ma,®a, ®a, ®a, =0, 53 2 FiENLITIE.

OFa,=a,=a, =a,, Wb, =(a,<<t)®(a, >>
(n—1t)), HEI2AF, b,#0,

@# a.a,a,a, A EME, A& a®
a,#0, NI

by®b,=((a,®a,)<<t)®((a, Da,)>>(n—1t))

HEH 2 /A, b, @b, #0 o B b,,b, B —H
A0,

Zi b, by,b by, b, TESH—AAT 0. IEEE,

I 6 i&n%4l§‘]1§?§&,tzg,(lfz")“—)(Fz")“
I TIBIAAS - B 2 AR

B=L(A)=A®(A<<<n)®(A<<<(n+1))®

(A<<<(2n+1)@(A<<<(Bn+1))

W L M2 A e

MWERR &

A=(ay,a,,a,,a,),B=(b,b,b,,b;)
a,b(0<i<3)eF’

W E B 1 A AS
by=a,Pa,®@(a,®a,Pa,)<<t)®

(@, @ a,®a,)>>(n—1)) (6)
b=a,®@a,®(a,®a,Da,)<<t)®
(a, @ a, @ a,)>> (n—1)) @)
b=a,®a,®(a,Pa ®a,)<<t)®
(ay ®a, ®a,)>> (n-1) ®)
b=a,®a,®((a,®a Da,)<<t)®
(a,@a, ®a,)>> (n—1)) ©)]

AL A a,,b.(i = 0,1,2,3) f13E 0 Mz FIAS
ANT 5. FHE VTR 0y, a,,a,,a, FEREDH DA
OB AR B [EE 0 MR, R A 0
0 NI 1. 20 3. 4 I IR B i
5 8. Na(6)~KO)WTLAER], b,,b,b,,b, ]
WAL, BTS20, M ay,q,,a,,a, TAEE
Wl a, AN 0 R EBFELE M by, b,,b,,b,» FT
PAANIR] a, FIE BORHIE B FEAS 237 A2 5

1) a,#20 Ha =a,=a, =08, b,,b,b,,b, HiA
N 0. FEE, b, =a,®
(a,>>(n—1)), b =>b=(a,<<t)®(a,>>(n-1)),
by=a, ®(a, <<1t)

HHEEE 2 WAL, by, b, by, b, #AK 0,

2) a,,a,#0Ha,=a, =0}, b,b,b,,b, T E/>
A3 MA 0. FEE, ay=a, =01, b =0q,®
a, ®(a,<<t)®(a,>n—-1), b=a ®(@a,<<t)®
(a,®@a)>m-1), b =(0(a,Pa)<<t)®(a,®
a)>>n-1t) , b =a,9(a,®a)<<t)®(q >
(n=1).

#ra,=a , WHEH 3 WA, b,,b,b, #ANR 0,
M by, by, by, b, FEDEH 3 AAN 0,

tra,=a, WHEHE 3T, bbb TED
a2 KRN0, Hb,#0. MM by,b,b,,b, 5L
H3INMARO.

3) Way,a,a,#0 Ha, =08, b,b,b,,b, &
MH2MAN0. FHELE, a, =00, F
by=a,@a ®(a,Pa,)<<t)®((a, Pa,)>> (n—1t))

a=a,=a,=0 K,

b=a,®a,®(a,Pa,)<<t)®(a, ®a)>>(n—-t))
b,=a,®((a,®a,)<<t)®(a,Pa @a,)>>(n—-1t))
by=a,®(a,®Pa ®@a,)<<t)®((q, Da,) > (n-1))

e B 4 T, by, by, by, by TR 2NN 0,

4) W a,,a,,a,,a; #0 H by, b, b,,b, FEDH—A
AN 0. b, HEH S W%, by,b,b,,b, F1E/D
[N,

HH 1)~4) &5 SR e BRI N, 2R84 L 153
SCHON S, RIS . IR

ML 1 W 4 IR t:% ,
(B > (F)) EHET IR AL B AL e
A>B:B=A®(A<<<n)®(A<<<(n+31)) D (A<<<
(2n+31)) ® (A <<< (3n+31)) I BN 5.

SEER T n 2 4 s t=%, HEH 6

ALAL(FY > (B! B3 TIH 38 A — 5 B8 5 K
B A—>B:B=A®(A<<<n)®(A<<<(n+1)®
20+ 1)) ® (A <<< G+ 1)) (5L HH 5/%:%” ,
Bl e=3. 5EM 6 FuE L EEL, 715
B=A®(A<<<n)®(A<<<(n+1t))D(A<<<(2n+t"))®



+34- WOfE 5

e a4 5

(A <<< G+ ) DL 5, RRAPLIEES
L.

3 SPSEMAMESE

2 % SPS ZE M KA S Sk 1 R, HIEA
BARWR: mn bit AKENE —ZREZ ¥
BUZ P RS ZZIRE R, B NREE I H n A mbit
NS S BB MR, Z/NIE S Srbk PEAH FI 1
mbit S &, FEUZ P& mn bit AL E . P
AEVE (B — (B LT3R A — 57 5 A 43
SRR e, L, A 3B REA R
P~ B R e I 2 A 4

Ls | |

O oo - oo

| ’ |

] ]
/] ] -

B 1 2% SPS G5f KM S £

3.1 16 bit itk E

L n=m=4, KRR B0E T H A #E
PR P E e P, A H 220 MR ME 9 SCHUA B It
5. XJ T SPS Z5 i FH ) 16 bit ZiPEE #: P, WL
G—FRNN

P(x)=(x<<<1,) @ (x <<<1,) ® (x <<< 1) ®

(%)

%)

(x<<<1) D (x <<<t5),t, =0

Hr, xe(R), BABMEBHL0<:,<n-1,
i=12,3,4,5.
RAEEEE 6, 4 n=4. =1 K, F[15 16 bit HAk
LNEAZ I P (x) N
Px)=x®(x<<<4)D(x<<<5) D
(x <<<9) @D (x <<<13) (10)

WRIEHES 1, 24 n=4. =3 1, AI13 16 bit il
AANEAH P, (x) 1
P(x)=x®(x<<<4)D(x<<<7)®
(x <<<1) D (x <<<15) (11)

HVESST 1 A] 0, T2kt B P, RHAEFR
B ¢ = (¢, + H)mod16,i =1,2,---,5 , WLk
B P AP SCHUH ).

HHPERT 2 Al A, o TR E R P, W HAEIR
B HEH 2 ¢ = (16 —¢)mod16,i =1,2,---,5 , MLk

B P AP 5 SCEUH A
HE R M B G ISR, 5B Py
Py MR B R 1 iR,

*1 KBk PR P EIFMNE

Fe GRS P IENR B P N2
{t,t,t3,1a,t5 ) Lttt tats
1 0,1,5,9,12 03,7,11,12
2 0,4,5,9,13 0,4,7,11,15
3 14.89,13 3481115
4 1,5,8,12,13 3,7,8,12,15

BT, ANEURE S B 4 bit B, MR 1
FEIR ()KL S A2 v] LAt — & 41 B AH R AL
R RS 22 1 5T 16 bit S &ie
3.2 32 bit/64 bit FRIFLMEER

32 bit/64 bit FeAEL B # A B 16 bit Fe LM
B — E AU A A5 3, X T SPS g i A
FHP) 32 bit ek B P, AT LAG—RIRA

P(x)=x®(x<<<)D(x<<<t,) D
(x<<<ty) D (x<<<ty)
Hrb, xe(B"), BABAEHLO<r < 4m-1,
i=1234, m= 8,
16

EH 7 AWK 16 bit LM E H = (10)
AXADATIR, 1% 16 bit Fe2 itk B 55 b g
-5 R My, M & —A MDS R,
#0116 AR AL B AL 2 70 7K
2 fi5, M 32 bit HAELME BB 2 NER DTN

P(x)=x®(x<<<8) D (x<<<10)®

(x <<<18) @ (x <<< 26) (12)
P(x)=x®(x<<<8) D (x<<<14)®
(x <<<22) D (x <<<30) (13)

Hrp, xe(FhH'. JERE 32 bit fefEgtd B i B
RIE AR B Ry M
WEER BT
Mi:f‘x = ie@j(x <«<<i),xe (£
M} = Circ(A, B,C, D)
i)i:a
2M, = 2Circ(A4, B,C, D)

2M5x' = ea,(x' <<<2i),x' e (F)*
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K& SPS SR S & Btit- 5 b *35-

/%Mfgx’:2le’4x':@(x’<<<2i) o HIGIH 1
AL, ARE—ANEE 0=2, M3 =oM]. 135
B,(M3)=B,(M;5)=5, Kt M3 HA R K

B, R &M BRI EN LR, 5
B Ps A Pe S LR B HAIER 3 PR

%3 LM E R P F1 P HOEMN S

MDS i, it LT v Ll T
F3, FEBNEEEBREABAEN T, 5 : 04203648 012284045
B Py A1 P AN 2R B R R 2 PR,
2 0,16,20,36,52 0,16,28,44,60
%2 KMER PP AIFMNK 3 416,32,36,52 12,16,32,44,60
TR e P O S T PO
e * fi%fiziltf{u ” = &%iﬁﬁifh - 4 42032,48,52 12,28,32,48,60
1 0.2,10,18.24 0.6.1422.24
2 0.8,10,18,26 0,8,14,22,30 B 46 11 4 406 0 78 A7 B0 i SR AN PR i, B
3 2,8.16,18.26 65.162230 t'=(t +16)mod64,i =1,---,5 , W K1J&E T [F %
4 2.10,16,24.26 6,14,16,24.30 BRIV B R IE ) 64 bit S S EL A MHE K &K

R 25 1 B 05 2 B AL S A R, D
t = (t,+8)mod32,i=1,---,5 , FHIE T AHF SR
(2R Ik B A3t 1 32 bit S &AM E Kz
FNZRPENE 2 S B 14 T o /NI S e FH 8 bit B #t,
FRYEE 1 R KHRE S & mT LA — R 51 2 A
A R %5 22 5 1 32 bit S e

PERS I 64 bit $5 2R M B S B AR A7 —
SRR R M .

EIE 8 A 16 bit LM B B an=(10)
AR, 1% 16 bit 5 HE 28 1 B Xt B 17§ 28
M- BBy My, ML & —A MDS
B o 5 2 (10)FI (T D) I IE AR A7 BRI K 73 79K
4 1%, M 64 bit HEELEPEE 1 2 NN KD HA

P(x)=x® (x<<<16)® (x <<< 20)®
(x <<<36) ® (x <<< 52) (14)

F(x)=x®(x<<<16) D (x<<<28)®
(x <<<44) @ (x <<< 60) (15)
Hp, xe(F%*.

EBR BT Mjix= B(x <<<i), xe€ (FY,
M, =Circ(A,B,C,D) , B It 4M] = 4Circ(4, B,
C.D), 4M)x'= ie@{(x' <<<4i), x'e(F*)*

LM x' =4M )\ X' = D(x'<<<4i) o H5IIE 1
AL, FE—ANERE =4, M5 =oM), . 135
B, (M )=B(M;,)=5. Et, My NARELE
f) MDS %R . iEEE

ZE MM R F M. NI S &k H
3.1 FRIE I 16 bit B4, HRIEE 1 HA R R
S & LAMIE — R BB A FH R R %05 5 5% i 1)
64 bit S £ .

4 SEBISHR

4.1 16bit KRS E

XF T 2R ME AR e P(x) = x D (x <<< 4) @ (x <<<
N®(x<<<1) @ (x <<<15), KH 2 & SPS 45#y
A DAA B i i 2 v R AR R 92 BAC A K B
K] 16 bit S £ .

) NETFS5IAESERLE, KRH5 Piccolo H
B E R 4 bit S & $={10,2,8,6,12,15,7,1,3,
11,14,13,0,54,9}, fEHZ&MEH B (x), ZHE 1
Fr7R ) SPS 5Kkt 16 bit S £ Sy, HBF g2 i
WIR: Z3451 5 A Diff(S)=96, i KE/SHEHEN

96 24 BRI Lin(S)=3 200, HAk Lk
65536
1600 Y’
Mazﬁ[z = 536j ~ 28T KR ST,

Py(x)ILTHE 4 A mEGsFAMN 4 MEAFEAL, HTEE
R RBUE KA FE 2 NMEHEITHER, M
AR AL FERL LRI, AN HRIE, —4bitS &
KAHTE 30 NMEHTHEK, KL HE
16x4x2+30x8=368 MMZ [ THLI%; PAFSLILF, Y
mRE—IRER.

Piccolo HVFRA T 2K SPS 254l 16 bit
S & Sy, k)2 P N 4x4 R, MDS 4515 M,
HRikiz HE LEA R E, AT 2008



©36- HOE o Rk o044 %
2 31 1 S & . HMGESEHIHEMER N 5 Fis.

el Mol b2 3N e S & s, 3 5 AL, Gz G R &R 8 16 bit

1123 S @RI R HEBO €, HEKZ MR

311 2 FE X A [270F, 278, Rk R g

TSP R : 225051 DIf(Sy) = 128, AMEXR™, 27, S Piccolo 5% S 4

BN 28 00 e Linsy =BG SEIASO AT DG SR 2

65 536 ff) 16 bit S £, H 4 bit S & §={2,0,1,8,3,11,6,7,

_ 2048 ‘ 4,9,10,15,12,13,14, 5} ML B e Py (o) iyi, H &

4096, Bﬁﬂ%@’fﬂ%ﬁ(%“ 536J =27 MR b mmT. BAZAMER 208, BALIE

IKERSEPLRY, MDS FiFEFIEILTHRE 6 MREUEH,
Rl B B 16x6x2+8%30=432 &4 [ THLEK ; Tt
PR, ANFRE—RER.

NBC 595K H Galois 45 #1116 2% NFSR #4
i 16 bit S & S5, FAAREENR M, BREAR
Lo 4a LLARZetE 7 B 4 bit, BH 8 M7
HIZH, 4 M5BHULK—NMHIREHE, HLER
20 . % 16 bit S & Ss MR T 245
¥) 51 FE N DIiff(S5)=22, W K%E W EN

2o, AR Lin(s)-3 144, KUK
65536
1572 Y
e g [ZX = 536J R T

INF, S5 JLFRHEE 20%(8x2+4x1.25+1x1)=440 B[]
ML ARSI, (RE—RAER.

54 R Er MDS FiFEfeikic 5 & Galois 25
I 16 WARLVERS L T frdRis HAR L, 2R
B S @R HEARM KRR, i fabn i, %
o2k i % EL R 4 BT o

2) Bk 4 bit B S &, GG AL HE
e Py(x), AT ARG S 22 1 S SEAR I 16 bit S .
R B 22 4y FZR M A B B AR 4 bit S &R T
16 NS KB, BT R R AL 4 bit S &%
WrRMEE et S AT, 13 2)— R 71 16 bit

i 2—8.71O
T e
42 32bit KMESE

S F B 2R PE AR e Py(x)BR Py(x), K FH 2 %6 SPS
S5 K0T DA KA BE R 2E M A R HL SEEAR AN I
B 32 bit KL S & N TBRIRHEE G A, x5
8 bit S A Al H R 4 bit ML S & (v 6 M 1)
I 3 5 VA Feistel S5MMIER 2], il 2 Fis.
Hrb, & 4 bit ; =1,2,3) &R KESRY

Z S GAAH EHME NPT ZE D T

BRI 27, B Diff(s)=4, P<%,
Lin(t)=8, K[%} . B8 bit NHUBE S B0

MR p<<2*Y7, LRIEMER ¢<27*, T UHRANE
HeK ] SPS 254 AT A RO 3G B0 2= e AR R HLR
R SEFRAR MG BRI 32 bit S £ o HBF A0 2 B o

FH5IEE 2 AT, 2 %6 SPS 5 HRi& i) 32 bit K
B S GMZES R LN p™ hgI B3
HI, 2% SPS ZEARIE ) 32 bit KHIBLE H S &
VERNER LR ¢

1) Z3¥5)E DIff(S)=10%, & KZE/SHEEN

10

0t
256

0.039 062 5* <2718,

- 232

x4 16 bitS & S;\ S, K S; ZEF MR
§ N ASIC A {F52 3
f 5 = A = 2 % 2 N > Bk fH- S T
S & RKEMR Z¥ % TRV R RAERE CHRET TS A M) A WA SBL
Si 96 1600 Y
SPS:fEI =274 96 (2 x j ~ 287 3200 368 — IR
sk 65 536 65536
Piccolo £¥ S, 28 ( 2048 jz s S
=2 128 2 = 4096 432 —WREE
SPS:MDS 65 536 65 536 vtk
NBC Hik S3 22 e 1572 Y _ ~-10.764 s
Galois: 16 2% NFSR 65536 2 22 65536 ) 2 3144 440 KR
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K& SPS SR S & Btit- 5 b

© 37 e

%S5 2 % SPS ZEMMIERI KRR S SFEF MR
/N 4 bit S & R ES R Fvisok)ics KRR LRIERE
2
4,0,1,15,2,11,6,7,3,9,10,5,12,13,14,8 128 =27 128 (2>< 1600 J =287 3200
65536 65 536
2
8,0,1,12,2,5,6,9,4,3,10,11,7,13,14,15 136__ 27891 136 ( 2 048 ) =2 4096
65536 65536
2
8,0,1,12,15,5,6,7,4,3,10,11,9,13,14,2 128 =27 128 ( x 1600 J ~ 278 3200
65536 65536
2,0,1,8,3,13,6,7,4,9,10,5,12,11,14,15 148 ~ 2787 148 ( 2 048) =2 4096
65536 65536
2
2,0,1,8,3,15,6,7,4,9,5,11,12,13,14,10 128 _ 27 128 (2>< 1664 j ~ 278 3328
65536 65536
2
2,0,1,8,3,11,6,7,4,9,10,15,12,13,14,5 2 2798 72 (2>< 1600 j ~ 274 3200
65536 65 536
2
4,8,1,2,3,11,6,7,0,9,10,14,12,13,5,15 164 =28 164 (2>< 1600 j ~ 2787 3200
65536 65 536
2
8,0,1,9,2,5,13,7,4,6,10,11,12,3,14,15 128 =27 128 (2>< 1600 j =287 3200
65536 65 536
2
8,14,1,2,3,5,6,7,4,12,10,11,9,13,0,15 128 5 128 (zx 2 048 ) =2" 4096
65536 65 536
2
8,14,1,2,3,5,6,7,4,9,15,11,12,13,0,10 128 5o 128 (2)( 2 048 ) =2 4096
65536 65536
2
8,15,1,2,3,5,12,7,4,9,10,11,6,13,14,0 128 5 128 (2x 2 048 ) =2" 4096
65536 65536
8,15,1,2,3,5,6,13,4,9,10,11,12,7,14,0 128 =27 128 [ 1792 j ~ 288 3584
65536 65536
12,0,1,9,3,5,4,7,6,2,10,11,8,13,14,15 128 _ 27 128 (2>< 2 048 ) =2 4096
65536 65536
2
12,11,1,2,3,5,4,7,6,9,10,0,8,13,14,15 144 2788 144 (2>< 2 048 ) =2 4096
65536 65536
2
12,9,1,2,3,5,4,7,6,0,10,11,8,13,14,15 132 2789 132 (2>< 2 048 ) =2 4096
65536 65 536
28 :
8,14,1,2,3,5,4,7,6,9,10,0,12,13,11,15 =27 128 2x 2048 ) o 4096
65536 65536

2) LM ON LinS)=2™, &AL MHEMEN
24 2
F
3) BEPRRKZRSEI, Ps(x)El Py L7 2 4 A4
FEGETA 4 MEABAL, BT AL B ) S EE
HRATFE 2B TS, A SEh 450,
AN BE, Wil 2 FoR 8 bit S BFTE 3 N 4 bit 5+
BOEEM 3 A 4 bit T &g, Fik, HFHFE
32x4x2+8x(3x4x2+3x30)=1 168 AL 45T HL

@) =@ =

o

X

2 3P Feistel Z5/HIE R 8 bit S &
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palll3

e a4 5

SPRING &1 32 bit S £kt 32 411, EH1E
B4 NN AATARAN 4 AN IBREUEH, BT a i
HFEE 32x6=192 NIBH T, KR E
4x2x2+6=22 NMIBHEI TS, —i S BILFREL 192+422=

214 /MBI, BT %S &k 32 11, R
KRS IL T 32x214=6 848 NMZHTHEE. 5
SPRING Hi£H) 32 bit S &AL, R 2 % SPS 51414
T 32 bit S BA B ERGEME, WER 6 FR.

%6 32 bit S EFEFE MR
S & KT ZnY S R PERE R 2R ASIC TEPESEEL ChrdE I THERAN SO /A
2 % SPS 4iHy 10* y 2 Y 2
SPSARI R+ 5% 22 10 (Tj ? e
SPRING #i%: S5 40 119x2" Y "
Galois:32 bit NFSR 232 40 ( 932 ) 1192 6848

43 64bit KHES &

ST LR AR e Ps(x)ER Po(x), K 2 % SPS
SER R DU 0 1 2 05 A e AR R EL SRR
BRI 64 bit KU S & N T FARHEIE S, XH
ff1 16 bit S & AT FE AL 4 bit NIRE S Fmd A 1
(1) 2 % SPS ittt 3 2], w3 frax, HAigH
(1) 4 bit t; (i=4,5,---,11) EEKZE R 5 5K

PEREZRIS Ny 272, B Diff(£)=4. p<%, Lin()=8,

<

~

‘ [%j |16 bit ML S Bl
P<TOB, MERER g2 T, IET LA B R
I SPS £ 4 LIS A0 B2 P A L L8R
SHLAR UM AR 64 bit S £, JCASTDSEHE R AT

oo Nk

5 t

P, (BeP,)
Y

1

th

3 2% SPS 45iMIKIIER) 16 bit S £
H 93 2 AT4, 2 % SPS 45K 64 bit K

M E R S MR ERN p™' h5IH 3
Al AL, 2 % SPS SEMRIE ) 64 bit KM E #: S &

IR MR B R ¢
1) #4345 B Ny Diff(S)=72", & KZ4 M
7 724

d-1

2) ZRPEREY Lin(S)=3 200", KL IEMEZE A
(3 200}2 - (3 200)‘11 -
216 16 -
( j < (2—8.71)4 _ 2734_84

3) FEAERUK LR SEIUT, Py(x)BK Py(x) 3L 752 4 A
SIS EA 4 MEAFEAL, BT HCRRAL 2 18] () 5 5L
BEHRATE 2 NMEHTTHRES, MG FER L
SEPR, AN EEURE, 2 % SPS ZEFRIE Y 16 bit S £
WK 3 frzc. 16 bit S 27 % 368 MMZH [ THLE,
DR I L 24 75 B 64%x4x2+8%368=3 456 T HHE | HEL %

Alzette Z3EIY) 64 bit S %A 4 %6, 56
L& —A 32 bit BHINEIEH . 2 4> 32 bit FEiE
S 232 bit M ARIEE, —A> 32 bit B
I H i 2 755 200 NZHTTHES, 2 4> 32 bit
SEGEEAFE 2x2x32=128 MEHTHKEK, &
IR H B SCAS B2, Rthi% 64 bit S &
IR LR A SIS T 2 4x(200+128)=1 312 AMiZ 4[]
. 5 Alzette 5110 64 bit S G EL, KH 2 #
SPS £ iy #3t [) 64 bit S A HEAR H %D 24 1
W2 7 PR

3200*
264

=7 64 bit S & ZRL M FRNTEE
S & K25 R ENWSE DIff(S) KRR LR FE Lin(S) ASIC TEAESEIL Chrde I T BRSO /4
2 % SPS 4:H4 724 3200 ) 535
SPS: (R L+ 5o > 72'(<2%) ( = ] 3200(<27) 3456
Alzette 513% S £ 2% 3 2%3 ’ 555 1312
4% ARXZ5H]: 64 bit P 2 ECE 2
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AR ALE 7 BUs FAIE T A BRIK
FOr SRR RANE AR P, g T iZR AL
LEPEAR ) — R BIE R VA, AL T 2 B2 SPS 45
FIRCHURE S S, i /NI S &5 LA A
WA B E PR e, it T — R B A S P R
R IR EP R S & %% 77 FAUE AL,
TEABAL. RER=REEAEE, e 7RI S &
RIZEIE RN Z 5], 5 O K S iy
AL, ASCRRIE S S iscit 7 Ria HAUH K
B, HZor . SVESEER AR FUE L R, AT
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