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ot ry hU—7 1%, BEHEROERE Ry U= ICRY AL, Zil - BA - RS EAIY BT
TATHD, HHLWHBEMICHRBEBSINTMR (Bo¥/ —F) OB HREIET D - O EREEHEEENS%HE &
b, BEaigA L 2R (UWB-IR : Ultra Wideband-Impulse Radio) 51X, BIIENE, HIEHE,
EREERMBRIENTREE VWOBELZET L0, oty NU—7 T ERENE LTHfEnTtnsg, —
FT, vt — REEx RBFTIICRE T 27-0121%, 2o — FoEEIE c EFHFMERRERBETH 5,
2T, AT, UNB-IRG@BIE LSI B X O EHI Lzt o/ — B, (CEE S 27 LAOEEEE
2N T, UTFTOFETH LTS,

*9, %52 T TIE, UWB-IR {2 LST I8 L O3/ #% ADC (Analog to Digital Converter) (Z-DWTiR~%, UWB-IR
WBIETIX, B 2ns L WISV AEEEHWTEEEITY, ZEBTIIZONVAESZEEKENITRZD
VRSB D, WIVAEBEET 4 VX MET D ADC TIE, BHEREICR L L L E@ER ANEREET v 24—
TV T T HRERDY, ZORMERAUKE LT AR A IRE LT, VTN &F L R BIEOF AT
TRV TIVEWENLSBEEL TR — L RE— RTOAEA L, RIRRIA 7Y b v 2 BURFAREZ2MER TH
D, ZHUTEY, FXT T OBEEE 2 RS {L T X, fEREIR & ik LT 90%DIRE LN FlEE/e 2 L &R L
oo Flo, 2R —Z ISR T OLTHERINDHEEIKAZEML, ATETEENPKE WEEOHEE B
Wl 2 RIEEER A IRE L, 2N — X OEEENEL 25%HTEL 2L 2R Lz, EL AIC BLW
UWB-TR @15 LST % 0. 18um CMOS "2 & A CifE, i L7z, ADC OFZIE v~ ML 500MHz @ B EZHIPNIZ I\ T
5 By ML, -3dB #IRIEK 16Hz TH Y, BIREE 1.8V, ¥ 7V o ZJEEE 32Miz D4, & EFIE 1. 3mA
W TX 5 2 & MR LT,

WIZ, &3 FETIE, UWB-IREE LSI ###i L=k ¥/ — FB L OEMFICOWTR~S, Ev¥/—Fx2dHh
WA ET H1-DIIE, A AWNNITHDLZENEELRY, SHOR Y — NITEROREIC
BELWHIRD 5 5728, BHMAZMEDEHR IR NEEBETHLIRENTHLIZ ERNAL D, 22T, /MY,
KB FFEOUWB-IRE ¥/ — B L OEMFZRE Lz, 7 L U 7 VEROBEH O T F v 7FREFIF T,
WAL lee, FEMBEIX 9cc EWH/NIY A XBZEH LT-, ~A 2 988D RTC (Real Time Clock) Zf#ifH L£5#k
HIZw A B RAZ U NARIBISER S 5611, REEIROMET, UNB-IR 815 LSI OBERIED M) il
72 E ORI L WIKRBE ML EIT - 72, £~ A 2 OEIERNIC X 0 5B 4 1/25 (ZHIB L, 150mAh O #h
T 5 DEIEOES, K 2.6 FOFMNBERTE D EHEIND, B LBV Y/ — FEFEML, mEEE
258kbps, 10. 7Mbps TZALFHUiBI5 HiHfE 30m, 10m DBENTE B L AR LIZ,

W, 4 BT, @fE LNEREE FRIRCEE T 2 SRR ZEFHI G U oW TR %, BEE SOk
BRI ZEIC X A ALERIEIC BT, fR25% 30em LA FIZT 5 72 OIS T ERE B OBERMZEEZ £ lns LLF E W ) &
FEEECRET 20BN H 5, Ins F5EE CORFMZEFHNCIE, 8% 1GHz AL CEfET ARIEAMEE L 0D, Tz,
REEEFHAIOFEHE L 70 5 7 vy 7 FEIRERITIE, JABBIR D 0.3ppmn LR TH D Z &3k b D, 2D X 5 725
HENEE CIIES AL - BB OBMA, BI O X hO#INNEEE 2D, £ 2T, /NEfE, KEMEoo,
WBECTHWD 32MHz OIR#R 7 vy 7 &7 vy 7 OMFEFIENE 5215 H U TR ZELZFIIT 5 FRNERE LT,
Fio, Dli7eKEFRIRSE AV CEBERRREIEZIT I 720, BEREREZMHIET 2 FRNEBE L, i
HOFRIT 32Mz OFFH/2T 4 VAN T X TEBAFRETH H Z L &R Lz, #2E5 % UNB-1R i&(5 LSI 125
L, FHMlAEAT o IR, BRI ZEOMHE, W5 ERE = 40ppm OB EHURZICKTFE T, T 1ins LT OFRZE
TR ZEZFHRECTH D Z & 2 RFEL T,

%Iz, B ETIE, RBTTHLMNMISNFERIZOWTERL, Bo%xy MU —2 T UB-IR &40
HAIKE MBI 73 IOV TR R B,

%« FRSCEE BRI, FI3L 2000 2 & 9532 300 354 1 M9 ORI 572, b L<ITTEL 800 5% 1 FRH L T 723wy,
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UWB-IR (ultra-wideband impulse radio) is an attractive technology for a wireless sensor network, because of its
power-efficient, robust communication, and capability of accurate locationing. In this thesis, low-power techniques for
UWB-IR transceiver LSI, sensor nodes, and locationing system are described.

In section 2, low-power UWB-IR LSI and ADC for a receiver are presented. The ADC needs to digitize short-pulse-width
impulses, whose frequency is higher than the sampling frequency. Proposed ADC execute under sampling with low-current
consumption by separating a sampling capacitor from an operational amplifier. In addition, a comparator with bias-current
dynamic controller is proposed. The ADC and UWB-IR LSI are implemented in a 0.18-pm CMOS process technology. The
ADC achieves 1-GHz input bandwidth with 1.3-mA current consumption at 32 M samples/s from a 1.8-V supply.

In section 3, small-size low-power UWB-IR sensor nodes are described. Thanks to bear-chip implementation and a
flexible printed circuit board, the size of the sensor node is only 1 cc. Low-power techniques, such as transition of
microcontroller status to standby mode by using an external real-time clock, and detailed control of transceiver status, are
applied. The estimated life time of a 150-mAh battery is approximately 2.6 years at once every five minutes operation. The
sensor node can provide wireless communication at a transmission rate of 258 kbps, and 10.7 Mbps over a distance of 30,
and 10 m, respectively.

In section 4, an accurate time-interval-measurement circuit for a locationing system is presented. To achieve 30-cm
measurement accuracy, the measurement error of a time interval must be within £1 ns. The proposed circuit utilizes both a
low-frequency clock and period-control signals of the clock to measure time intervals accurately with low power
consumption and to correct the frequency deviation of an oscillator. The measured time interval has less than +1-ns error,
without depending on communication distance, and +40-ppm frequency deviation of the oscillator.

In section 5, future problems concerning UWB-IR transceiver and sensor network are discussed.
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