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Abstract

This paper designs an interpolator for a high speed ultra wide bandwidth (UWB). The UWB wireless technology will play
a key role in short-range wireless connectivity supporting very high bit rates availability, low power consumption, and location
capabilities. Because the UWB needs high operating speed, a cubic interpolator based on variable parameters for the UWB
needs to be operated at a high speed. In order to improve an operating speed, the modified cubic interpolator is based on both
a parallel processing and a pipelining in the existing interpolator simultaneously. Experimental results show that a maximum
operating speed and period of the proposed interpolator using Stratix I EP2S60F1020C3 is 102.42MHz and 9.764ns, respectively.
Compared to the conventional interpolator, the designed cubic parameter interpolator has been improved more than about 190%.

Keywords : UWB, interpolator, pipeline, parallel, high speed

FAY AF 1569 A

ENP N =1
g £55

ANog 7|& FuEa £
2o 2 100MbpselA 1Gbps7HA] 2l Al
& sltke el glol A2 ool Wd A7
- 011:}[1][2]

al
A Eﬂﬂl FAE
[S=4

I.M B

2 HDTV, =24, ¢34 Hi-F, 0AE v}v
AAet PC 5 7H Wl AR 7MR71715€ byl
VERAZ Setaat sk & EHAsL 4% wn
Aok & HEYIZE A3 7Ry 1249 HolE
HastA HUuo
AE WAL ol2g a7 A Mg o

A3 A2E A$ "o
71€°] St
MB-OFDM UWB A|2~€& AAg o £4

" 434

aEEEE

, I AER7 AT Y ITE R F
{Department of IT, Daegu Gyeongbuk Institute of
Science & Technology)

, U AREANFER

(College of Information & Communications,

9371 WAElA “‘;_]E]_[G] [9] HZ So] MZTY o
A2st7l Asid 2 2euig oF
Q77h BgaA A

e Xé ’H

E

AHZUIHE A&k

ME ol W

equence Code Division Multiplexing

wo

Al 7149 UWBS] ¥F0to g
2= MB-OFDM™M 7143 DS-

5,
)[]

Al A}
$9E oudHRY 28 Rolrt Baste] 4EY

QF &4

n

Hanyang University)
# 2 Ay 20009 HATleR/1BaRHA ATA
AArg el dsted AYPHYS(FAAE 0 07CH-01)
A9z 20063699, A EEY: 2006012¥29Y

E}_UO][U]

Aw7hA] Agtd e EHolE sge e 7]



20078 18 MXNSEE =X M 4 HSPEHA 1 2

= A Zgolg 719" Azt ek 7w
JdeZgole ™ 2g3, spd detuie s

) e} Zolg) 7)ol Ui chaiale) )

& F A ZHo|HE Erup® Gardnerdl 2)3iA A
gEqon, Al Ful AelZg ol HsA 4

| $53ith A4ES g suke E e Z
Fugl Wilsondl] &jafiA] #Alet= R a, thakale 7]
l dEIZolEe) A BRE} Fade
Aol Qtt. ez 7 geEulEE ol &d FY) <
ZeolEl= Zhangdl 934 A%HH oM, 4% 2
3

T

44 o i

o] golA FHA S48 EAS A1 Yot A

744], MB-OFDM UWB A|2®-8 719 g}eiv]gle)
7IekE & 79 A8 EHolE i@ ATE obF o] F
o] x4 k& Avjolrk

MB-OFDM UWB AlA€& BE44 7|4t e] o
Eo] 528MHzo| B2, AEH &S 528MHzo) o] H o
of gitt ojyl 1&9 A2¥lE ASICslely] HaA=
28 FPGAAIIA 1/4 ~A1YQ 132MHzE 5280k
g} SRR, Adsol 4% M ghepugHo] v)ekg
T 79 e ZyolEe A TAEEE UIMHE
Ag=o} ot B =7 & FAERY FANS 83
7] 98l 712e) JhE gduEE o] 43 FH) dHE
dolele] ¥E Ay 7|ad ozl 1HE FAld
A4 M gEvHE o] &% 749 JdeHEHoHE
Tag

o. €4 & =

B 2= MB-OFDM UWB Al2®¢ 718 ge}
WEHE o83 7Y AHEHHE FHIT v)E)
7H seuEE olgd 9 JeEdog e 4%
FHAA 53 54 7HAR ok AR, 1
UWBel 719 QEjZHolHE A8 Ay +84
A} &L A 2R 19 12 7]
E9 7M1 metulgE o] 43 4 AHEH A
HYAAZ2E delln gtk d71A, 45
[14]e1 4 e}t nle} Zo] QA EojE]7
Atolo HASHE A& JERATH FHdA
WA YA 2E 2 YA 2E Atole] F
HoAAZ 2= 349 FA7Ie 12709 AR A
ol 7] wiel, BAEE SHAA
(bottleneck)o] #c}. FAEEAY FAYE A
A#A 7 e HE o] &3 FH] AEEH ol

EY
=
<]

o 1o

ko
o,
)

o
o

(65)

65

HE A Jle gdolzgql e FAl A&ty
Tdd9 7H¥ mEhuleE o] 4 7yl AdHEHHE

gt 3 28 2T 209 dolHE Azlske
HE A Jled FAEE Yeha, 19 32 AL
Ae1Z g ol A Hojzelel 7ol H-&d 28 24
A} InterpolatorEarly/InterpolatorLate®] W& +%&
t}.
4, 78 JHE FenlEE o] 8¢ 7 AHEY
oM 27 F 74 dolelE FAld Aste o
2 A7 7y sl AR ux gk HE A V)
Holdk FAd] 2709 Y 28§ A=ste Pl
o 10709 el 9la 9Ale) iE e HeEsiA 28 &
st 71E JAEEHIEHY F3 e AFEE,

2

bl
i3

)
o =

x(n)

1124

HUXNEEE

J7
a8 1. J[E 71 m2jole{E o|8% F{Y QUe{Ed o]
Elo] zCHX|HHE=R
Fig. 1. The conventional cubic interpolator based on
variable parameters and its critical path.
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modified interpolator.
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Fig. 4. The inner structure of the modified cubic
interpolator based on pipelining scheme.
Sampler
— Ve L o
&
Carrier and
timing
recovery
3 5 <Ie{Z2o[efe] HEt Aol tisiM Al2Ee
BER 85 HIIE I8 CIXIE $2417]
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of the proposed interpolator.
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Table 1. Summarizes the speed of the critical path and

fogic element in the modified interpolator for
four kinds of target platforms.
Stratix 1T Stratix GX Cyclon I
EP2S60F 1SGX40GF EP2C35F
1020C3 1020C5 434C6
HAYAA4=
71 9.764 14470 14.691
(ns)
HYAAA =2
e 102.42 69.11 683.07
(MHz)
Logic
Element 538 549 40 J
120 T T
: o BEREERTIE
i [ A LS CIE =R OlE
100 i 1
W
i
¥
R0
@
3
=
a
Strmtix I Stratix GX Crolon 8
EPZS08 ISGXAGF EPXCHF
102003 02005 ABACH
a3 8 ER Clujolad AR &5o| J|E QHE
glo|e{ 2} M otEl ole{Zeio|e{of B]m
Fig. 8 Comparisons between the conventional and

proposed interpolator for the speed of the
critical path in four kinds of target platforms.
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