MWE 2026 FR4B-2

I U BEHR - Y7 THz #2381 2 MBI E By O A 288l )
—IRAR RIS B DO EFH R & FERNEERWE IOV T —
Research Trends in Material Measurement Techniques for Millimeter-
Wave and Sub-THz Bands
—Measurement of Complex Permittivity and Effective Conductivity of Low-Loss
Substrate Materials —

Yl AT E)IOEET O Al BB K MRS
Naoki HIRAYAMA T Hiromichi YOSHIKAWA T Akira NAKAYAMA* and Takashi SHIMIZU ®

TRE IR TR SFEE R
TKYOCERA Corporation  * Unaffiliated *Utsunomiya University
A

<A e I VT, EREE, L—F ., B U R PRIV TR STV S, BRI,
5G Tl MEN O KREAEOBEEFEIRT L7000, BEREESE I VEFETIEREL TS, S5, 6G
LIBE T 100~300GHz O~ THz # ORI ARG ST\ 5, —J7, BEED E < 72 513 E R IR
DARER RN LB NRRIPKE LR TLE I 72, MEBHRECH MR ZIT O 2DIiE, 2ok
I IR IREL R AR I L, IR B O ELAHE GEER, FEIEE, HER) OWENEETH
%o AR T, SEIGEERE RO, FIHERIHRE 2 W2 2 U IH - 97 THz 1 OKIE KA
BIO I OBSKFHEDO R EHMIC OV TR T 5, FTRITZZENZI, FEEEROBERFERNEICH
W2 BN G T A SR R & | SRRV R O RS R AR AER R IR ) B EnEE RAIE I AW HEEE
RIRER O A 278 LT 5, REMA ORI 2GR - I 2179 2 & T, BB L% 20~330GHz
FTCOEEFEFRL, 50~330GHz OEHEEL OB FEERFEORIE Z1T - 72,

Y Y

[ L.;

| H
L mwE

T =1 @)

L

BIEBEAR(with &, tand;)
AR X X
N

T-.Y L ] anEmE AR

HEAEE

AN—Y

TRlFRS

o BELIE
TERERSR (EsEvERors)
R ERME N O35 T8 LR SRR E M 0I5 TRk B IR IRS

Abstract

Wireless communication, radar, and sensing require a wide range of frequency bands, from microwaves to sub-
THz bands. However, as the frequency increases, the transmission loss in the circuit board increases, leading to
increased power loss. Therefore, in material development and component design, it is extremely important to
measure the electrical properties of low-loss materials over such a wide bandwidth. This paper presents advanced
techniques for measuring electrical properties in the millimeter wave and sub-THz bands using novel resonator
structures.





