CMOS Emerging Technologies Workshop, February 18, 2009

UWB-IR Transcelver
for Simultaneous Data Communication
and Accurate Locationing

T. Nakagawa, G. Ono, R. Fujiwara,
T. Norimatsu, T. Terada, K. Mizugaki,
and M. Miyazaki

Central Research Laboratory, Hitachi Ltd.



Outline

_ Introduction

UWB-IR transcelver
E Low-power technique

UWB-IR module
E 1-cm3 small module

Locationing system
Evaluation Result
Summary



Background

_ Wireless Sensor Network

A sensor node

Server

Sensor| RF T

Controller
Battery

Network

Sales,

Automoblle Transportatlon
Distribution '

Agrlculture

" Medical care




UWB (Ultra Wideband)

_ Definition:
Bandwidth is > 500 MHz or 20% of center frequency
_ Features: robustness, location, and low power
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Specifications of UWB-IR

~requency band: 3.1 — 5.1 GHz

Pulse width: 2 ns

Pulse repetition frequency: 32 MHz (31.25 ns)
Modulation: DBPSK

Data rate: 10 Mbps, 250 kbps
Communication range: 10 m, 30 m

Location accuracy: < 30 cm
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UWB-IR Transmitter

_ Digital pulse generator using current mirror
E No PLL, filter

_ Intermittent operation of PA
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BB: Baseband
DLL: Delay Locked Loop
PA: Power Amplifier



UWB-IR Recelver

_ Low sampling frequency of ADC (32 MHz)
Ecf.) Input signal into ADC is 350 MHz
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Low-power RF Circult

_ Intermittent operation
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UWB-IR Transceiver Chip

_0.18 mCMOS

_ Including RF (TX, RX), ADC, BB, and clock
generator




UWB-IR Module

_ Requirements: small size, low power
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Battery

Low-Power Technique

_ Intermittent operation
E Operation modes of MCU and UWB-LSI
E Cut off power supply of peripheral circuits
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Intermittent Operation of Module
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