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» BEFHR—FL—H (QCL)
TAO8K SR THz® 7R5 °TR - THz-QCL, 4THz, 250K (Khalatpour, et al, 2021)
AN AANNNSS . _DFG-QCL, 0.4-6 THz, RT (Fuijita, et al, 2022)
10GHz 100GHz 1THz 10THz 100THz > kS22 R4 (HBT, HEMT, CMOS)

THz Gap - InP-HBT, 688GHz (Urtega, et al, 2017)
BUEEBUTHATOTK - Sice BICMOS
40 ImMW@530GHz 16el. (Pfeiffer, et al, 2014)
MPATT & 80uW@1THz 42el. (Hu, et al, 2018)

308 ba _Si CMOS
E 20| “ 0.5mW@700GHz 32el. (Gao, et al, 2022)
:Sa 10 8MW@280GHz 30el. (Buadana, et al, 2020)
2 ol > #IBR RIS A F—F (RTD)
Q : - 1.98THz (Izumi, et al., 2017)
2 10} -0.73mW @1THz, 89%F F4/>aE—L bk
8 220 ;;I'ransistors (Kasagi, et al, 2019)

_30(InP. i, SiGe -11.8mW @0.45THz, 36 R FaE—L >k

§ (2022. Jun.) (Koyama, et al, 2022)
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1 1.98THZ | Rr1p:0.22 ym2
Antenna
Length: 9 ym
Thickness: 2 um

Intensity (a.u.)
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| RTD 1.5 2 2.5
(Izumi, et al, AIP Advance, 9, 085020, 2019) Frequency (THz)
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Element number 151601, 2019)

» 7T T EBDEIEILIZKBIERIER > 1.98THRIR (B EHEAT /NI ATHRS)

rEERE-ZRFTLAIZEKDIHENER > 0.73mW@1THz (f=FELA/>ae—L k)



CAETDREEFLDQETA -

- SRERER SERFZERTD+7UTHEERELIZKS~-2THZE IR
- SH AR B{K0.42mW@550GHz, KiREFL A 0.73mW@1THz

o %hEF: DC-RF#IZE ~0.1-1% ((FEAERELIBIMTHEE)

o EERE:10-400KTENME. BEICKDEIKRHE L IE~1-2% LI

o Fn:DKELFEFELUE

o BIREAIZ RTDNAT7RAZEAE~1-5%. /N5 2&{HE>10%

o $81F:7')—3>2~10MHz, PLL<1Hz

- ZHYM:~30GHZEREEZE R (MIMFv/ A 2ZE DS EREEEAVHIR)
o ET:RLSAKERRERBS. T—/\—FROYMERBEKEARBHGE
. EIBEIE UYL FrRIL44Ghps@650GHzZ, 2F ¥ JL56Gbps

o SO RIRBAIZERFTLA12L5420-900GHz5 S 724

o L—4—: HITXxvT7AKXL—F —<ImmiEE BB



6
Tokyo Tech

o HIBFRILFAF—FERAWNE=TINILYIESTRRFR

- ERAIRSFEECLDSSEK -SHE A1

- BERREICEAERTO X TEDOHIR

&)

- SEARBARREH AL RE

o« HIBLRIVFAA—FEFTREZRAWN=TIANILYILH

- AR EIH

- AA=DL T L= I



25/ BEREEISL -

AR ZRARSRREE

f (THZz)

» KK, (BAF 0580 ZAOMABE TR LIRS E S
> B EREEILIC&KY$92.8 THZE CTHRIRAIEE
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Oscillation frequency (THz)
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(Mai, et al, APEX, 15, 042003, 2022)
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(Suzuki, et al, IEEE Trans THz Sci Tech., 2022)
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Koyama, et al., IEEE Trans THz Sci Tech., 10.1109/TTHZ.2022.3180492
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(Suzuki, et al, IEEE Trans THz Sci Tech., 2022)
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HHEER A (BRX)

Bit error rate

100
102 : 0 A Direct detection
-3 . ‘
104 A
i O A
106 |
L -
108 Coherent detection
L O
10" I 10 Gbit/s 0
B fTHz : 326 GHz
10-12 1 1 L 1
-22 -20 -18 -16 -14 -12

Transmitter output power [dBm]

Nishida, et al., Scientific reports 9, 1, 2020
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THz A B E LR fmik ko ren

RTD-TXIZ&ATHz KB EBIFmEDH = RTDICKYREZLEI AT LER A A]EE

»650 GHz, 25 Gbps w/o error, 44 Gbps with BER<FEC limit
(Asada and Suzuki, Workshop in EuUMW, WTu-01, 2017)

»500 & 800 GHz, FDM 56 Gbps, PDM 56 Gbps
(Oshima, et al, IEEE THz Sci Tech 7, 593, 2017)

» 340 GHz, 30Gbps w/o error, RTD-Tx & Rx (B X)
(Nishida, et al: Sci. Rep. 9,18125, 2019)

» 300 GHz, 6Gbps w/o error, 20 Gbps with BER<FEC limit (¥ 5 X3—X)
(Wasige, et al, Workshop in EUMW, WTh4-3, 2018)

100 —
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f € Tee o 10-19] o ——
* ]
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T T T T 256 S
BERT 0 10 20 30 40 50 P

Data rate (Gbit/s)
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(Oshima, et al, IEEE THz Sci. Tech., 7, 593, 2017)
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OSAKA UNIVERSITY
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J Webber, et al., Electron. Lett, 57, 668, 2020
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(Dobroiu, et al, Sensors, 20, 6848, 2020)
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Real-time measurement
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