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Abstract — UWB is the most spotlighted wireless technology
that transmits data at very high rates using low power over a
wide spectrum of frequency band. UWB technology makes it
possible to transmit data at rate over 100Mbps within 10 meters.
To preserve important header information, MB-OFDM UWB
adopts Reed-Solomon(23,17) code. In receiver, RS decoder needs
high speed and low latency using efficient hardware. In this
paper, we suggest the architecture of RS decoder for MB-OFDM
UWB. We adopts Modified-Euclidean algorithm for key
equation solver block which is most complex in area. We suggest
pipelined processing cell for this block and show the detailed
architecture of syndrome, Chien search and Forney algorithm
block. At last, we show the hardware implementation results of
RS decoder for ASIC implementation.
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Fig. 1. PLCP Header structure

PLCP 39} Fa AE/ AF =Fo &A4He AL o
71 YA SAYL 9|8 3= F Reed-Solomon HIEE Al
=2 sgit. 29 194 PHY &ltle} MAC ol 283 HCS
9 & 17byte ABE scrambler® £33 ¥, Reed-Solomon
(23,17) B3 & 2188l Q=59 HI 6 byte 9 #HE 7} ¥
7} g0} A4 Ao}k o] T HEE byted TH3Y HO
3 bytes o] AHE FF & + o).

o] RS(23,17) T =X RS(255,249) 3 =9] shortend 3 el
£ zet)h. RS(255,249) 9 AA o4 oS3 o,

g(‘)=ﬁ(x-ai)=x6+l26x5+4x‘+158x3+58x2+49x+ll7 (1)
$4 ZEHJE Y c(x) & WA 924 mx), 4
B oA g0 % e BAE AdT
c(x)=x""*m(x)+ [x”"‘m(x)modg(x)]= gx)g(x) (2)

MB-OFDM UWB = RS ¥3%.¢] systematic S48 o] &35d,
Aol A dF3o 2 3oy, $A%E optional
RS B3 718 A3ttt ety SAGd A9 RS &7
dHo|y 71 AT Ao Yo}, ol & =&
MB-OFDMoll A 37} A<}t &} Reed~Solomon %o thate] 3
}aueEe AsiEtn, slEdo] FEA YA TRE A
to 2k gk,

2> o 10 fu ofy

2. Modified Euclidean €2 8]&

ol ol A= RS BV t]mg duelEE Y et.[2]

AR, GR(2") € 2" Mo 942 FAH Galois 3 ¥
=g} AolFrl. GF(2ME 7|utoZ 3= RSN, k) BE o)A,
N=2"-1 & 3 A Eo} p-bit2 FAH RS(N,k) Z=29) Zo]
E el 3, k = N-(d-1) & mbit FEY Ho|E v}EeldiTt,
o714 de GF(2M 9] design distance o]™, AA 71%5% o
#He =7t 4 o, d=2t+1 o]},

A$5HE ARE Vel E B3 g ox), FATA
FAE AEE UellE G384 E r(x), AT dHE
ErE HEAE e(x) T A DF A Foll v oY
b A Ao, ole YA gakde o8 AI g

A(x)=H(1+xx,)=/10+/1,x+---+/1vxv (3)
=1

-131—-



2005 BIR XSS FEStsUH g

a8z o 27 934 Qx) & ohS 4 Zh

Qx)=wp + o x' +-+ o, x*" (4)

RS HE9 2 A=8 A4 @4, key equation 314 ©4},
olg] ¢4x9 ogzar] Ailel 3GAZ o] FojAT},

HA receiver ol FAIE AZo] tdte] A=EL A
ok, AlEE g3 S(x) 9 At FAE r)d Y
galel & gidEte g A3 go] Fi,

S, =r@’)=) r(@’y ,1<j<u

J

(5)

N-1

i=0

A AGOIN $4 ZEHE O ()= A4 T
g0 % g(0) 9 FoIRZ, g9 2 o & YA A
zolth. weby thgel BAZ AT,

5, =r@)=c(@’)+e(@’)=e(@’)

(6)
Z, A=g ko] ARt olw 41 AFf o}
A=E YEhdH, A=E gol dele ¢gx9 718 e
AHSET. AAHE AEET dig 93 dakd] A®E), 8 2
7] 9 o) & d23 2L #AS /AT, ol & key
equation °jg} &},
S(x)- A(x) = Q(x)mod x* (N

?l key equation & Eol17] 913} Barlekamp-Massey &
38]E  (BM)[3], Euclidean <¢LaalZ&([4]ol AlLHEc},
Euclidean ¥ 118]&F & that4] 9] YieAlo] Qo dld ¢d4te] &
Zsleg, o2 JAE modified-euclidean €T Z(ME)
o] Ajgt H At [5][6] E & thd4 789 YL gz,
& A g dsiA UxAlo]l sturt o HHozH, Uk
AL 935 inverse rom 9t QoW @},

eF, erasure o) Wl uHE x| god, ME g2
g&52 &7 2o

AA i=0 4 "o A x7gs HA3c).

Ry(x) = x* Qo(x)=5(x)

Ly(x)=0 Uy(x) =1
27108 B F, 121 A ASolE A2 TRAe
g3} gol AdET

R (x)= [O'i—l bi R (x)+0,,a,,0,, (x)]

— bl [0' 11940 (X) + 0,6, Ry, (x)]
0i(x)=0,,0,(x)+ 0, R (x)
Li(x)= [ai—l by Ly (x)+o,,a,,U; (x)]

— 4l [‘7 184U (x) + 0bi, Ly (x)]
Ui(x)=04U, 1 (x)+ G L,y (%)

(9)

==22& Vol.15, No.1 2005.11.5
A71A,
liq = deg(R,.; (x)) - deg(Qi1 (x))
o4 =1 <0 (10)
o4 =0 i, 20

o1, ay, b < 74z Ri—l(x)‘ﬂ]' Qi-l(x)g’] H A5}
9] Algolth, o] dnEFLR deg(R_ ()){r olH NES F
Ak, aEEtd, o8 A Avrga g dg 37] g o
&3 Z},

A®)=L(x), Qx)=R(x) (11)

o] A otat4 A(x) o 2€ TEld dzy B 2
€ & At} o] uf ALR&E dmelEo] Chien search &1t
2]&olt}. Chien search €1 YEFL ole] YA thar4jo] A
Aogae & o' & AU AFdY, A@@")=0 o9,
X,=a™ o] og]g ¢ o|t},

o 29 37]& Forney ¢8| &EE AAMSHA Hot. Forney
g Eo g o Arzje g go] A,

at x=a' (12)

A7 A E A Y PlE gd4 o, dage
x=a' ,(1<i<N) & Chien search ¥ 112)Z3} Forney &1
gFoll P, oo YXNE &n Jg}e e

o4 RS YIS EEEE Ug 1¥H £

Ay AMe')

Corrected

Output
Conscﬁon——uﬁ

Message P Moxified s
! Euclid i
s

Algosithm P

Chien
Search
) Ae')

Syndrome

Computation =

Fomey
Algorithm

L-20)
Na')

FIFO

Fig. 2. RS decoder architecture
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4. Hardware implementation result
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