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Present and Future of Millimeter- and Terahertz-wave Technologies
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With steady advance in the operation frequency of electronic devices, together with the
combination of contemporary photonic devices such as lasers and detectors, millimeter waves
and terahertz waves, whose frequencies range from 30 GHz to 300 GHz, and from 100 GHz
to 10 THz, respectively, have started to be utilized in industrial applications such as
non-destructive testing, security, communications, etc. This paper overviews the latest trend
and prospect of millimeter- and terahertz-wave technologies in terms of enabling devices and

system applications.

1LiIXC®HIZ

1864 4= Maxwell |2 X - TIFEEN T 5 &1, 1888 4F
Hertz (2 & » T OIFEENERAIC TR S - B
Wi, £ 0% 20 itk T, BEEZIX Uik 7
SIS E N, A b OATRICELS TEA SN
FIEE 7o 7=, 2 U P (B0GHZ~300GHz) 72 5 NZ T 7
A~V (THz 3% : 100GHz~10THz)IZ. 100 4D
B ORELIZB N T, S E S £ TRHAMM
HEF 7o o e B OERBILFEIL TH 505, ITFEOF-
A L7 ba=7 AFEMT + F =7 A O
HBRIZL > T, R BOERIZHICHREB L OOH 5,
B DORER 22T 5 L9 UL, 76GHz & FIH L
HEHEIVHEL—ZTHAH), VAT LAELTOE
el b N = 2 MeEn#EAR, 5%, [h—F
v ACE R TS EBbD, THz IORIHICE
WCIL, avya—<miforaX 7 Mib oL
FAZIRD, . A A=V TV AT ADFEME
DHEA TV D,
iTEEFINZHSHELAR—MXksE, 2
W AT KOG HAIL, 2013 412 1 {8 1,600 5 K
Jb, 2018 AT 11 B VT, FPEH R R 3 59% &
FHILTWD[L, —JF. THz v AT A2V T,
2013 4 5,130 s K/, 2018 # 1 {& 9,530 5 K
Jb. 2023 21X 9 1F 4,200 5 R a Bz 58
RiIZETD2ETHEIATWS[2], 26O
BTYRTIE, WThbEESa sy Ea—FH

BTOMOREEE->-TWVWLEELI THS,

A TIX., HiFv—XThrEaE « 57
NA 2L, EXx )T 4R REE TS
T s BER o Iz on T, KO b
'y A0 —WERITT 5,

2. ERERAEL - T A ZEHROEERE
2.1 BF T ARAEM OB

30GHz~80GHz #I2 B\ TiE, B L Z 10 FEDE%
BT, GaAs D \WIE InP & AR & I LBk
HBT/HEMT (2ft ¥ . Si-Ge HBT <° Si CMOS 7 /3
A ANEAEEC L — X IEHIZB W T EROREIZE
WTUW B,

100GHz # i x % A HmEEk Cld, MW I v 1L
BENVEZ A LTALEWEERN, T V22D
W b AT RS SN IC OBMERE KR EIZIBV T,
WICRmILEREBVEZ WD, KE/ —2a v
77~ fiE, 2010 iz, F— FE 30nm @
INP-HEMT (fr ~ 670 GHz) T, 620GHz~670GHz #; CH&)
BT 2 %158 1IC, HEhEEs 1IC 23 0E, 2012 A12i,
850GHz 5 D585 IC OBHFITEI Liz L 3E L T
WA[3l, /2. 7T U AR—T 7 — SRR DS
E R ERRFFEFT(IAF) 2, 77— R & 20nm @ GaAs A
HZENT 47 HEMT ZHW T, 220GHz~480GHz
FCTOMEBEHMMICT v 7ty &R L TW5H]4].,



