THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2022 August.; 33(8), 607 ~617.

http://dx.doi.org/10.5515/KJKIEES.2022.33.8.607
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

HRP UWB Adelg Aotte] =2 ol BA

Measurement and Analysis of Channel Impulse Response of HRP UWB

At

ogt

5203 -8y 7

— o

Hyeong-Ho Cha + Min-Kyoung Yoon * Byung-Jun Jang

20 A 5% UWB FA 570 FAFAS dol UWB 717] 7he] A3 A S40] 7}
BEHA Thdek Hokoll A thEstE Al vk AA AFEstE UWB 71 T4 MHz 359 1%
HRP(high-rate pulse repetition frequency) UWB 7]&Z UWB A& 9] A} (correlation) 542 ©] &5}
2~ 2 %X(channel impulse response, CIR)S 7-3}1, ©]2 3 CIRE2] &4 H3lE o]-&3slo] A3 g

o]Fojith webx HRP UWB 71&& olafat7] flsiAe HA CIR 545 olaiste 2ol M= ojoF gt

HRP UWB 7]%0] 4922 dFdel wet 7]<9] 3717F F538te] HRP UWBS] CIR9| &Jn|of| o gt o]s) 7} F-23
gsoltt. old & 555_011,\1: HRP UWB IC9] CIR® A& ol&402 A3y, A Qorvorle] DWM3000 HRP
UWB EE5% o]&3te] tpgst &M CIRE S45te] ol& &8ttt old et A+ A3 5 UWB 7 o4l st
3, TheFsh Fofel] &t o =] & Zolg dEh

o]{‘
I}
rlr

>
o 1o qju
N oX
o
E)

)

o
I it ok

f
)
=

oX m% ol
i o [ B

o I
o?ti
—

ol
ok
>
)

g

Abstract

Ultrawideband (UWB) wireless communication technology, which appeared 20 years ago, is becoming popular in various fields be-
cause the ability to measure the precise distance between UWB devices beyond wireless communication is being re-examined. The cur-
rently commercialized UWB technology is high-rate pulse repetition frequency (HRP) UWB technology, which uses high-speed UWB
pulses of several tens of megahertz, and precise distance and direction measurements are made by using the characteristic changes of
the channel impulse responses (CIRs). Therefore, to understand HRP UWB technology, it is necessary to understand the CIR character-
istics first. However, because HRP UWB technology is commercially successful, the disclosure of the technology has been insufficient,
so the understanding of the meaning of the CIR of HRP UWB technology is inadequate. Therefore, in this study, the CIR characteristics
of HRP UWB integrated circuits are explained, and the CIR was measured in various environments using a DWM3000 HRP UWB
module (Qorvo). These results are expected to be helpful in understanding UWB technology and applying it to various fields.
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Table 1. Overview of HRP UWB chips.

Design Model Function Channel | Standard

Apple Ul WR+PDoA 59 w/STS
DW1000 TWR 1-5 NO STS
Qorvo
DW3000 family | TWR+PDoA 59 w/STS
SR040 TWR 59 w/STS
NXP
SR150 WR+PDoA 59 w/STS
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