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Hisakado, O. Wada, “Trends of EMC standards for
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N LAAVERAFE-LEBICE DT QEFT /KT 741N T Ty JTHIEHRDHEE]

JiE, BT OHEF ) THRTWE T, TE. ZONXTZ HAECHIE - 5132 2 & T, BHEAWHER
wHSEER. MAEOI 2=y CRBTLVEEEZMC R TFI ¥ a— 5 T 50780 Tbh
TVWET INLEEBTE ETHERLOPNTEVLEDTORESELH—NTIHTT, TOHA.
WP BN LRE LT 2, BH—T— P77 4 "B SR DFIGRHET L7

INEGRT A0, LA Z, B—T—FR7 74 NO— 2L ERET TMITIEEITLZF /%
7 7 A NICHREE B HAIRATE, F /T 7 ANT Ty SRS (NFBC) Z B, H—PEkET v
FEASE, TORERHIMRBSEL LKL FE LA (11 L L, 3BhL» 55ET 508
T & NFBC & OfA®FE2 LI ESELLENDH ) T L7,

INIZEEWHEH L 2O (QE) %22 NFBC OBENAITKTT, L2, I FF TERE
N7 NFBC @ QMHIZ 250 FEEEICR SR TwE L7z SORKE LT, MIICHW/ER S F v E—2L
(FIB) ZEEDSREEDS 20 nm LMW &, K7 7 A NPNITERE L2 7 4 (Ga) 44 Y I2 & WX
DEPBRESINTwE L

4, NFBC 0 Q itz XLy 1 nm LT OEGHRE L W A 4+ » OBl R~ 7 4 (He)
A4 FIBEEZHVE Lz, K1 (a) & BB L7 NFBC RS F Y BiMsE%kEs ~ LT3, 320
nm D7 L—F 4 Y 7D E2H T T RMIINTWAZ e b2 Lz, K1 (b) &, Kl
FMDO TV —F 4 v T ORAEDEBANRY MVTY, GaAF ¥ FIBEEZ Hv, W ULEMATHEEL
7ot (K1 (o) ICHARIEB Y — 7 BB ICBII SN LHIZh D F Lz, 2o¥—7 o flslE (15
nm) 2 HHEESND QX450 & Ga A A YDA L) b L F L7z X2(a) iR #8245 (FDTD)
BRI CEME L7 E i T3 BEMEDSIREGT T T Lo Tnd I Ldvbh F L7z,
M2 (b) X FDTD #EZ2HWTEHE LB BARY PV T, EBRMERLIZIZ T S5 AXRT MVt
LNFE L7, AW 2645 QMEoOMEEZDEIL, 320 M7V —F 4 ¥ 7Hh 5% 5 NFBC 21E
LT Lo ZORE, 4000 #4825 QM2 3O NFBC #EB L E Lz SHICE D, H—30AH
LRETHIHT % 80% U EORFECTH ~FE— N7 7 A NNEEGTEL L) ICh D EHEEINTT 2,

SHIE. TOXHITEV QA RO NFBC & H—Fk & DG I ATV FETT .

[1] Schell, Takashima, Kamioka, Oe, Fujiwara, Benson and Takeuchi, Sci. Rep. 5, 9619 (2015)
[2] Takashima, Fukuda, Maruya, Tashima, Schell, and Takeuchi, Optics Express, 27, 6792-6300 (2019)
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LTwEd, flELTA v NN—FonEMEzZ M 1127 L EF, CMOS 1o nMOS & pMOS %
nJFET & pJFET Tt &2 72 WM RBER L 2o TwuE . K1DA 3= OFE -900K 128
BB ORI R K 2 1R L E9, BRI, SERBRECBI S SiIC oWtk E K s TwnE
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JFET Gz ¥ RREZF v AV E LTHEHLE 325 n s p RO YE % [/ —HER LICERT 50
R EOME FREETT, 22T 74 AL TE A+ VIEATHERT S LI2L ) nJFET
& pJFET O —HM EA~OIVERZ XA E Lize FEBRICTNA R E{ERL72L 25, n]JFET. p]JFET 3
WCERA DS 00CEFTRFR N Y Y RAIEEEZRL, ZOESMFEIEIEREL (EWmE) SicC
OBBESEOWED S T SN AP TR TH L L b2 ) T L2 [, I, 754 AfkdE
T RT AT, BMEBEOHIEVEL M ESE, S5 400CICB05 7 —< ) —F 7EifE% MK
LELA (K3) 2, BFE. R L7/ =~V —4 7 JFET # W CJFET O & imBiEFEiEIC ) <
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[1] M. Kaneko and T. Kimoto, IEEE Electron Device Lett. 39, 723 (2018).
[2] M. Nakajima et al, IEEE Electron Device Lett. 40, 866 (2019).
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VAR, MR - TN RN F - RSB BT, BRI B0 B R BRI M N 2 W
FENETE-TBY., 7/ A — VERSERZ D OIENE - JHREROITZIIEDO IR R 5
NTWb, BETEEmE (AFM) &, BTL RV TR % o~ 4 20 275 — Lok (4
YFULAN=) BHWT, HEHERBETE OIS S ES - oD 2B L, 3R OB
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WIRBI L CTHB Y (BMEFIRE) = #4RE)) . BIREIA X2 PV IIRANRZ PV EIRT, #EED5EHC
Pl L7l 7 v FLN— o MR, o oM s (=5PEER) 1285 U Tt
T 5720, BAREI A7 MU S IRAEEE BN T A5 AT EEE kD NS &M
L. AFM IZBWTERFHBOETORIIB W THIREI A7 MV EZFHII L, REIZIK & [R5
oA & WAL T B AR ARE SIS (STNM) B L7z. 22 Tld. STNM I X D EwES1
RPN EBIZHE & 724 F 7 ki F- D IR 6 2 /AT 5o

M1 (a) 1. STNMIZX 2, BOFETOEF /R RHEBROBRTH S, KA I FEHRLE
W&+ /T (EE40 nm) A L. SHEBIE 300 nm OFESF (74 MR ~—) OETE- 72
AEHIH L, 3 v %7 FE—F AFM OSHERHRIC, EXFEBAOZHIIBWT, & ¥ FLN—0#
IRE) A7 PVZFHIIL720 K1 (b) &, B TROKREERGETHY, K1 () BEHTHESME
WE)Z X7 PV SEBESNBIET AR ML Y — 7 FiEK. 7% bbEmMmtEE R G TH 5,
B1 (c) iZBWTW DR O N2 M, BmREREDS SV, D F ) MR =W E R
LTBY, RETFTOEF /R TFOHEEIHELTWAEZ LR Ghole 2F 0, EWESTIICHED
& F IR OBRMBITEI Lze 3l A D2 X2 3T WLk o TWARWAS, ORI
THEOBEER L DR IHE W20, REFOE&F /K05t oBfMSf s B LIzl A FL
IN— ORI AEALT 5 2 & TR FEESTHILS N b 0L EZ b b,

Gty W - > - SO TIEEOMERHE A A 2 TEREZTV. F2HmR L ORBICK Y]
BALA A = XL EH L. ISH#PHZ 5 A2 17> T <o F720 RFEITBT 2 W0 R & 504
T5ZET L DERNRFHIFEE LT Lz,
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(b) A2 57 FE—F AFM I & 2SR FIRREINDKREMKG (c) F—RROEMIIRE RBUE.

22



2020.3

EFREIFEE XEFEFIFSEF (FHWREE)
http://www.qgoe.kuee.kyoto-u.ac.jp/
r%mﬁg’&ﬁﬁb‘f:77j’ I\:‘y 7%555 *}Egﬁa)nln-lj

2WIL7 + b=y 7HiE 2D-PC) A7 7 (M) &b bBwnizd 2 ke VX WEREEOM/NE
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FEHICHOVEEHHEL DO, SHHEBEORELIET—BRWICHETH), SNFEFTHRKRTD 10
TAFEEDOREE /ST A — 7 OF I T > Tz TNEMBHRT R, FTAITRE, BWEE2EH L
W PEAIRE LY AR TIEZ0—H %27 %,

2D-PC A7 7RI 3 RICHERETH ). TOMNTICIIEIHEDOLZ WE—FHF RSB L SN b,
ZZC MU RMEBOINHT— 7 2 HOEWEEHICX D, BT 2= 00 QEZ I
TXLMEHEEEZREL, Iz THEEREILEITo720 TTIT—2 L LTIEM1ITRT L9
BT VT LIRS EZ V7 b3k Z 1000 R L, 20 Q% 5 — TR TRD 72,
ZOH) BP0 HEHVCTK2 (a) D=a—F WAty bT—2ZilHLALZA, K2 (b) ICHIEZR
T X REEBEBAHERTE ., RIS, ZoBEEBREHCTTPH QEORR Y 7 bXT X —F 1Tk
T LA E FEWECEE L, Pl QE2E < A HIMICHE 2 2L S8 Tw o7z, I lbiE o —
Bla X 32T ZOFITIE 50 D RALE % e b L7238, 3 CICFEToR#EbrfrbiiTwniz
HHERED 10 UL Lomv Qa6 N7z, TOMIZLIRAIE2DODE— FD Q% [k I H# s
HZ LR, FH - mEALEHREYBRLAT) S & TEEFMZ HEIICILR LT XD RIS e s b &
TIYFHEOREEZRE - FAEL T D, THOFRIE, HRGEZEDLMA L7+ b=y 7 F ) Fid
ORI LIZETH D EEZ DL 2 b,
SE Xk
1) S. Noda, A. Chutinan, and M. Imada, Nature 407, 608 (2000). 2) Y. Sato, T. Asano, S. Noda et al.,
Nat. Photonics 6, 56 (2012). 3) R. Konoike, H. Nakagawa, M. Nakadai, T. Asano, and S. Noda, Sci.
Adv. 2, 1501690, (2016). 4) Y. Takahashi, Y. Inui, M. Chihara, T. Asano, R. Terawaki, and S. Noda,
Nature 498, 470 (2013). 5) T. Asano, S. Noda, Opt. Express 26, 32704 (2018). 6) T. Asano, S. Noda,
Nanphotonics 8, 2243 (2019).
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JE - DI & JL e L 4 2 SIREH IR TR L3, JEWICIERE R R A I 5. AR, b
W2 BB L —F— DMK E 7 1 — FNy ZHIE L7, JekEHE X3 5 E o B g A5
ATWD, ZORFENSIE, B B OREERHT L~ A 7 0 lETFRFO 10" 2 2 2T, 10" #j
BIET DO ESNTEz, —T B2 ERELRHET 5 B LR % 5 - 7225,
E—FRABL—HF—L WISV AL —F =558 5N 5 %2 AT 5 J7EH 2000 £ S h iz,
E— FE L =¥ — ORI 2 11700 256 % JJ P50 T 72 203, TRV EREBIRIC D72 ) FERE T
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TWheholze TNEEKT AHI2IE. TL2OF— FEEEEZ L) EETHETL2ETVPLEEL L, £
CTHAF, LY —JRGAMET 2 I 7 —fiELY. YLV ETEZERELTHET2 I & L
CILVHE T Z2EELT 2 HBEOR T, ELVETEEETAIYT Y b2 LRTH2b0%R K L7z, v~
MIFEEIEZEDOKRE ZDOHONEREZ { DRV TEHZFED/ZLDT, ZORMICE LV RTEHEE L TH
T OREM IR Z O S, AL EZ R < GElIZ (1] 2 31),

COEHIBEIVETEHCT, L—¥F— (#1) I LTarofMEE1T- 72, Hl#EFFEIzE T
VHETELTIdE#EL 80 kHz #EH L7z M 11&, ARG
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E— FAL—F— # LIRS Tw 5 2 L 2RT, FHY R A
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[1] T.C. Briles et al, Optics Express, 18, 9739 (2010). ¥ >~ hMiZ F 74y FERE / kHz

PR (FHBENZEERE) L TRt wz720w7z, K2 OLEL—H—#2EDE
[2] S. Hatanaka, et al., Applied Optics, 56, 3615 (2017). — AR NIV (9fEBE - 30 Hz)
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FIE T 2 & 32 2 72 AL 155 o0 fe
WMz KEAHEE 7o TR LTI 5 KEHEE — OB 72d 0 & 4 2, SIS 2K
BHE. 2 ORICTRE S A BB, 5 OBEGE & %720, FEZ0 XS KM EEIE (ERB X
OB EF72) 20082 LR—OWEREHRBE L TnDE 2 LI, ETOXTFLABITLD
BONZbDERD, ST, KEIZBT 2RO T LA VG CRRBTE, 20 BRI X
DRI S % RAK 2 SOMIETHII L TV 2 2 X0k 2, CNLOHEICHE L. HLWko =kt
REWIET20RELF, ZORZOAKDTAFIv 7Ly VOEVIS SITHIETE 22 & &KL
o BUSRT & 912, BObER & CABICHE S N2 —TIEA 5, BAZRAEZHFOSRITEFLE L
THEMREBETTEDL S L%, Hr BIEZPICET L. SOFHEICLY, HADOBLOH 7272 F
WO %5 2 EAMEFTE %,

‘
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[EBRFZBEOFAETIVEAWVWEEER Y N7 —7 OEBEHIE]

KARFFEE CTRIITREHESIZ 2 0 [BREEOFME TV E T WZEE A Y N7 — 27 OBHI#H |
DOIFFEZEL Y FLA TV D [1H4]o

HOZGHER, N2 OBBRE (AiK). BEIRE L Vo 2EZ2RIEHRD ) 7V & 4 LT, FEF—
var, BT, HEERE Wo 2 AT — FEV Y T A IBICARITH B LS hTwb, 20
T Z R L72 D IHES OB HMORETH S, MAT, Av—F7+ %, HEE, Fo—
VEWVSTEENA NP AT L EDA A=V UHEEHTH LN, BXO, 4 XA —
VIBEMIC X DV EBEOF v N—=T L — O BTE - HlOBRHEEIC ko722 D REL
FHLTWh, dlfEAy M7 —21F, BN VG TS SN RBEREDOA A=V 7= 2Pl %179
P NICHE S LLENDH L, LELEDS, BEFHOHBICEY, 20X) R RERT—5 %)
TIVEALEERL ELZLRHELVWE WS EEDH B,

ZZT BMFEEOTFHMETVEHWZBES Y VT — 7 OBLHIEZHRE L TE 7 [1]-[4]. #hiid
DB OTEZHCEEES, ZOTFMEFTLDLS & 42D AT — 7 HREN EICENL S nWEST
L 0%, F—yOREBEEAMBT LI ENTE L, THIIEBRINE IR, BWsEoTke
EDITHRA PP RESNTE e M I NAATN T =7 OEEEZEE A v 7 — 27 OFLHIEIC
Ry YL, BELF—-FIFEEEMICESNL IOHETAZEICEY (K1), FHREDR I
FHET LT =P —NCHET B0, —HOF—2 L5 TFHTHECTFHRBEZERKTE S, %
Fe RV I 2L =Y a VEIIIC L D, EAAL VR Y T — 2 TOEME (12) [1[2]. ML
WH - —NEOEMA Y NI — 27 TOERE3] 2R U7, T2, R—ET HELHEIIEED T — N
NF—=F R HY) V=22 ET52y FT =7 TOUOANTHLZEIREINTVWE 4, ThFEFTO
W2EIE4 XA —VF— 7 OB ZHBLL Tniz/zn, SHBRIFOUBLZRB L -HREF 21749,

1.0
2 ey« L Tonaom
Sensor 0.9 t v Uniform
Raw datauProcessed data ey
lRaW data < > 0.8 X Volume-based
| Collector H Transmitter i Raw data Aggregator —» O  Proposed (impurity)
l /' / data = 07 A Proposed (perturb)
7
C -Predictor > = 0.6
Raw Pre-frained = & v or
data Importance |«| 0461 0.5 by FLWL .
1
Control extractor 04 )
. O N0 0
Responder 03
Importance ! L L L
0.0 0.2 0.4 0.6 0.8 1.0
Mobile IoT device Edge server Normalized total amount of transmitted data (r)
P -2 = - ] 0 - =g - T
X1:3YRXT7LEBEK 2 BEHEICHT 5 TFHEE

[11 Y. Inagaki, R. Shinkuma, T. Sato, and E. Oki, “Prioritization of Mobile IoT Data Transmission
Based on Data Importance Extracted from Machine Learning Model,” IEEE Access, July 2019

[2] K. Sato, R. Shinkuma, T. Sato, E. Oki, T. Iwai, T. Onishi, T. Nobukiyo, D. Kanetomo, and K. Satoda,
“Modeling of Utility Function for Real-time Prediction of Spatial Information,” IEEE Globecom, Dec
2019

[3] Y. Yamada, R. Shinkuma, T. Sato, and E. Oki, “Feature-selection based data prioritization in mobile
traffic prediction using machine learning,” IEEE Globecom, Dec 2018

[4] LAK, FrRE, ek, KK, “EZ2MERO) 7TV AL A PO DTy D% — SREHE 55250050

s B, 2019411 H

26



2020.3

EBVATLIZEE BHRORAIRNT?ETF (KEHRE)
http://www-lab09.kuee.kyoto-u.ac.jp/

[BHSEBE NSO AIDNAT R« AL ZAGEOEERISTF L OERKSD & ZEBFTHE
BEMEHETILORE]

AREHIE N5 Y 2% (Organic thinfilm transistor; OTFT) &, FIl 70t 25512 X 0 Feifik 2 264K
FICBHETRETHAEEICLYD, 2T T TN - FAAL RSO MEEI LTS, LA L,
OTFT &, BEEAMICE 22N T A + X2 L ARKRAFOKGREFE L OIS X - TEOELAMNFEE
WEBTLIEPHONT VWS, 29 L7 EE#HNH > THIELLEET AT /NA b2 OTET I
Z, Mgy Iab—va yAHCTR I R MCREENT 5720, RN R FEZE) 2 IEfICKIITE 5 b
FGUYIVAIEFURRD LN T WS,

AfFECIE, K1 IRTHEEZ o, IKBHEECEMET S OTFT 20 %& LT, 7AMFv 7 (X
2) BRELCEFORMEHZ RO, Y= NEEOAZHMLERZR S RN, TASMLE, 7F—
MEEEF ¥ AIVEMA L BIEHT 54 7 AGMHTORMEE % IR L 72458, 7 — MEAIGRE
L ZRELSEATHIENbhr o7 (M3), ZhiE, OTFT o4tk bds, £ & L Cifix,
KE, BXOZFNROSREAOF ) THBEICINVELDETI2EFTVELFHT IR THS, €T,
Fx ) 7T O - HICEOS TR E# Z KT 5 OTFT O N7 Y VAT ET NV EHTZIER L7z,
BARIZIZ, BTN TG A=Y THLHMEETLE L X ) 7TREEL, N4 7 AEE L ZOHNMEM OB
B LCRlks 52 & T, BRIFEORBRN 222 EHT 5. F 1) 7 X 258%%10mz <.
F ) T X B ES RHEICOWTH IEMHEICEBTEX 2 HAPETH Y. Mo ER 2
BTNV DDDEEZ b MEETNEHCCEIRSNLIBEEEL XY ) 7TREELHEHHT S
ZET, A TAEH 2 wHE (no bias), BENA 7 A (Vgs) BIURLRZNA 7 AEE %A
HHhETEEICE 2 584 (Vgs/no bias) \22WT, OTFT DK EREE) 2 FMICRT 2 &8
Efﬁ‘ét &Of: (4)0

Encapsulant (Parylene)
Drain our
Organic semiconductor (DNTT) EEE B
Source (A0) Insulator (AIOX + SAM) = e P
Gate (Al)
Sourc Substrate
Gat
Drai é ‘
== _
Drain (Au)

S - "y N: ==l . “ °

1 OTFT D& 2 BEICAWEOTFT Fv 7
g100 40

o " - -
= A VGS—S.OV, VDS—O.OV
[ - =
9 u VGS_ VDS—S.OV 30
o
[a) . . .

> 80 b3 —°_ no bias
© ., 2201 4° e . Vgs(V.=3.0V,
o "agy =) H GS
5 70 BRRLLLD - | Vi /VDSZQ'OV)
[o)) '\ a gs / no bias
§ "aguan mEmm 10 l —-—- (alternately)
g 60 A YL [YYEIYPNN
e A M MAAAAAAAAAAAAAAAAAAAAAAAALL M A R AR AR AT AL
)
IE b 1‘0 2‘0 3‘0 0 10 20 30

measurement set (time) measurement set (time)

K3 NAT7ZEEOHEICKZIERLHILEDLE K4 BE (5) EREETIV (B O
F o EBREEDIEE
SE W
[1] K. Oshima, M. Shintani, K. Kuribara, Y. Ogasahara, and T. Sato: “Recovery-Aware Bias-Stress

Degradation Model for Organic Thin-Film Transistors Considering Drain and Gate Bias Voltages,”
Jpn. J. Appl. Phys,, Vol. 59, SGGG08 (2020), DOT: 10.7567/1347-4065/ab6460.
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[BRERAWETLS>TFa—-F 127

SHRZ AZHUD AT 72 BRI & o TG E) 2 8105 2 i i, ESRofEEo & S, RERBRED
ENS, MR LHROMES TR b TB Y, MAETREENHD ST b, k. £
BOMFEOBLZIGFEI OB, HHFEREEZB L TEHNINLESTTHSH7-0, MOGFHIRS & L
TIHONLEMID RV, T2, EMORENRHELDORBIZE o THHEVED TV, ZD720, Wik
POREROD HERE N T 57201213, &EMOEZWI - /87 — 58 - FRWE 1 X 2 8o T
EDRLETH D, BIFEETIE, 29 LKW TEOREIIMA. WMEko TAWz)sH %2 B L 720k
ZEEICHRE L C & 720 S 2 TR B MR TIT - 72 MIENZE 2 O/ %,

HREREE - IR H & o 72 AR 2 SR & o 724

NERE, A= 74 v RIIUDELERLTWS, 4 o T daa Testdata
R 2 B O —DCTdo 2 GBI, [ A48 % B 5 s G ©
LHIENHELW], [BHEPHELV] L) FlEzHEo 2
Lhb. XV RELRBFEAERT 2WEESH . M 0 N T o
12X 2 MARGET I, WERHES - FHFIRAT 2 e oty
ESEH~ONUIRETH S, 7-& 2 1E, BEME 2 CoRE
TN, A Y E—F U ADOEAL, FIKRE 7 B 5 R M ek ﬂﬁki_ .
BOBAN T HI 2. WARTORE, - FEGHE . B
FALZRH AT b S 2260, 2R8I 2 8 A 0% \
BT LULEDND L, COLFHOE LTS L7 ESNE  —qe Sl > tSNE
DT, ML TWD LIRS w2 HH. ZRZNFH . _
LIEBOGTIA T Y Y NIcbh T Bk CEROERD &) e 1 i
. 2050t L7ze Fl—2 2 ¥ RATHEHI S L7z Bk
THERE A ZITH & ERIIRIZIZIZ100% Tho7- H1 HBERFZEICLZBEAFHEOME
D HAHL T Y RTEFLTMI T ¥ FORk%x %
FAET A & RRREIIFRIERIEIIRT Lz St FHIBRZR O A B R A S 2SI (52 B L, FRAE Y
AT APMEANFF 2R Z OEN TV RWDTH D, F2C WA ZEE I3 % 201 3@
BB L, REFETIE, [WIEEINy — 32— 57 v FCTHMTLPHED87 — > DA
HbLETRITE ] [HAADLTIZE > TERESNLWMIGEE Y — VB —FEAEDOEWRT 1 V7 %l
LTy EBRIIMKEE LTRHIIENSG] ZEZIRELZ. TOL) RIEEDT, HEBHFEFFICL), J
7 Y FHOEEII L 5B L 21— FEEORIGE) Sy — 2 ZNENFEE LTz, THIT K ) EBDEE
BT W NS AT SR L, Fx Y ALR (5%) FI1X 5 HIC A B 50% 0 2R EHE
BTy E A R L 72,

BREIREBHTE - NN IR AR, BRIEICKRECEET L, FRNICKIE L HEET 55
WX AD T2 ] OBIRIIATRTH ) BFESLY—T T4 2 7 ENOICHPIHETE S, LiL,
BAFII DL <. ZOERH - PHIIVWELZICHZLL TR, 22T, kxR %) v 7L,
ZOREFRIZE o TEKIFEIRBZEBINICER - DT 52 & 2ilAalz. BARNICIE, EBRSINEICECE)
BAZ R ZOREICHTAME L. BEEETOREINIC o727 =5y PEHE L. &E
BT A MG CEBRSINE L. 4 DO0KEHRE (FERE, P, LR, IFA) 1 L TEhEnimn
DIV R AR T2 WMEEREIMZZ LFEICE-oT2o07 FAFITF. 79 A% LIRIGIRERIE O
WA L7 #hiliZe LE IR, WEORIEHAXRT PVRHEtR E Vo B E A NA =TT 712
HWDRARHR, 5T ETII5AF) 7 %FTIDDTH b, #ike LT, FEEREORIGICI-Tr 5
AT PPN TNDL I EDPRENT. ZORRPE, WELLBEONENAN=TF 7%, KGR E
T AWM AR R, BIEBEOBRE 2RI TETWLIE WS, TOLHIZ, #MELZFAFZ )~
FWZEDRBER TR TH AH Z EAREN, SHOFEBETHWEERIEDAOIETD . Mkl
D XK ETR - P TX LRI R E N,
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(et a FEEFICE T 72 3 Rt MHD FE#FR

UHFZEE T CAOBER T 7 A=, & ISk EZ 22w = AT 5 A<M Uik
WCELTHE - YIab—a Y EERRTOSE»OMELTwE T,

B, HRlAFZE CTIIRHAR SRR T & 5 ITER (EIRSBWEREGZ55) P milcdxdmcdh .,
2025 SEED B EBRAIEFE D . BAEINIIMBIT L E R T AV F — 0 10 5L E OGRS R )L ¥ — % il
L 7R TR IS T E SR 25T T3 S S OBBAEZEDE ICEDbE T EHATIR A -V Yy
NV REBTROBBE DR ORI E > T E T,

T T A< O Cikd %% 2 286, RO T 2 LENH 2013, 77 A DIENHR
WX B NEZNEZMAALZODBBMIININT ¥ A LR, BRFEAF# (MED) iz ol
%52 L TY, 2O MHD PRI HAZ 5 2O T, k257207 9 X~ O FaEHE Tk,
3 RICEHED VB L 2 5720, BEFHEIBESTIEIH D T8 A ITER RRFHHOEMIFIZ TS X<
WCKRELBRZH T ETHUADBY 2R T2 b A~ 2 B LADEBETH ). — A I8 B
HEELTBY 2RO TEHARDOND L EZLNTVET, LA L, EEOHFEDEREIZE
VR 7R EER R R, BT ST REIC R B &L LT & B L E X LT Wbk A i o el R
VT TG AR T VT 7R OM LA 7 S8 & KA TR TR SN T & F Lz ok
AFEE S 725 T ERIIMAH ). BUHERTHLH A OB 2D TV 325 FRHICHEIE < 25/
MESNTELDE NS VRS I A VORERME (K1) (SERTS baAf ¥V (TF) Uy 7
T¥o KUIRL72 TF a4 VORHMEIC I D, a4 VORI I A VIE T O & D IEM 5 %20,
NSO HEE D725 LE . TR v 7 vid, BEESIZE VAR L 75 X~ oz
LWHETHHTNT 7R T ORI OLD B 720, FERFETRZOH LADORBEILAZINT T,

WD TF ) v FIVOMH Tk, Wt FREEIC TR Y v 7V 2 EET 5 HET, 7V 7 7R T0OHE%
MW SN TWE L2AS TF Y v 7 MHD il %
DHDITHEE RIZTTWRESHEH SN TB Y. AR 0

—
FETIIFEAFICBITS TE ) vy Vo s, 3RIT 8:;4/

qu%‘%ml/‘fﬁﬁ&fl/\ia—o 6 =
4 P
2
[ I %775 I (U] 2 0
(TFC)
.2 =
W -4

4 6 8 1]0 12 14
R [m]
X1 bOASIVESD A ILOBEENE X2 FEEEO MHD F# (RlizA0414 I
MROESHEERL, ENT MUy T B
BEEICEEN-E9D 77 X7 iEE)

T T
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T HBBREE
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[T X7 ICERORFE—LEAFH LTSI XY EMET 3]

72 bDOMRETIEI TSI A ERER [NUF v v ] 20T, @ UAD LRI X B4
75 A DREHEE L TwE T, BRI TS A2 5 - BEETHLADLZFHDTE LDWARE
B (WIGEAL) OREILEITT>o TV E T, P E D 2EHWTL2TERE LT, 75 X<IMNEED %
AN L. ZOREEFHINT A2 L TROMEEZTARDL FEND ) T, 77 A bRAERLIMAED L 9 7%
WEERULL, BE - - EN28H ), HE - 8 - =3V —ORFANCE D W - di% %
R 2 ET, ENTNOMBEOMWE (kRS 2520 TEET, LIATTIAXIIED
XM FT H2DOTL & ) ? WS Z - THUAD OGN T I A~ hiko—o2E LT, &
B2 FIET AL, SHBAT A TROR T —24 (PR T Y —24 A4 NBD) 2145 Hi23H D
9. R P 2E. A F Y E—ATRANRESICE2u— L Y I THED A > TL v, Y
EDPENINBNT = ANT2HPWL L D05 TY,

NBI 3K E 2 KEmRA A VIR PV RIaERA -8R (C—2F 7 -pa)—2x—%—)-
F1Y 7 ME - BEPEREE, BXOIhS2EE - f#3 27200 K MENR - flEZETHEEI AT
F3 (M12W). MEE - KEREZBESELIHERBZHOE LT, EELER - 2 4 3k - 7—
JE - BEZBIV, Iho2RAT AHEEES. BRET LY Th LARVEM 1L {flibhT
WETo ANUF ba Y JIEMEEE 30kV - £ F ¥ — LB S0A - 2SOV AR 02 B OKEA + VR
MW2HETO 2RMEEINTVET A VELLTIEREINTZAKEA TV E—LDIIKET A L Off
ZIZE D HHEOKE (BUIKRET) E—2LhD, @BHICHMFON2 2277 AHICAH SR
T35, KEE—2ETIAY U4V -EBY) LoOHMBEICLVEBEBHEINTGHEOL T VLR, TITA
EDr—u UERERYVRTETA A

VRBETICZANT— - EHEEZS5 2T KB BERRE
¥, 4 FABHE ).

ViR FUDLE
EREW 2 AT LT3, Rl TR o —
ST % SRR T T A DB PHTE S

Xt 3 % W RS B 720, A
I 5 BRI O R ENT X o THEEEFI A
%IJ BRE N % j—fﬁ\ NBI = H b\f:ﬂﬂ?&’(“ai EEEFﬁﬁﬁ E—L Hal)—
R IR H#EPH YA <. 2 (954A R T) T T A—4
WARMERY EF. FRMETIAT HEEE TAEE |
WEBRES2L5IEDPTELOT, &
DT T A DREZ HIH T 5 AT
T3, ANYF ba v ] Tl NBLInE 7
I A CEHEEL (~1x10"m?®) 2L
TWVWE T, BRERORMIZIREZE Z 5
LSBT A T LS EERIICH S A
W20 MR PHEEES—HLTW
HTEWbhr) T L7
SE K
[1] H. Lee, S. Kobayashi, K. Nagasaki, et
al., Plasma Phys. Control. Fusion, 55
035012 (2013).
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X 1. (k) NBIEEBEER, (F) AU O JIZEE
EhTuL3 NBI EBEE
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[#LWE - BBIEE SIS L 7-2{E%# GNU Radio Beacon Receiver 2(GRBR2) DB %]

M - RS O BEEE IS E S AR 79 A~ 37V (Equatorial Plasma Bubble. EPB & W&it) 1%
KOMVEMEELOOEDTH Y, KEEEEOWEEMICH KT 5, BEAMRER T O H %% o EHERE
TEIICA U2 T, LA — - 7= —ALELC I TR L DO EET km DL FE TaH#
WCIKRTE2HLTH), WZEDFY P MY 7 THOHITTEZ LALGHS EPB 25335 [#i]
DWAREW T, HAZBHOFHATE 2V, HEPD 2HEBOBR 2R L ET2ETAZ LT, &
R O4E T8 (Total Electron Content. TEC & W&Ed) SihllTX %, T DOFEIX EPB 54FIRo
MFEICAERE SNTBY FKADIEH L TE 72 HI0ERNIC KA X T =27 VN> F(150MHz/400MHz)
v —a VFEERIZ GNU Radio Beacon Receiver (GRBR) ZBFE L 720 ZAUIIFFEIIKII L. HAB X
OHRE7 V7285 TECHELS., H#EdLIMERREEZHTEL, LALEL O —a VFHRITE
AL L. FIUH T RE 72 5 2 O FLASHI L TV 7z

MLuwmEFrH R =y —a VEBEIHRFEFAHIELELTVE, TLHD 121, SRI
International IZ & % Tandem Beacon Explorer (TBEx, 3U %4 X® cubesate 2 #&#if%) THOH. b
H)OEDIXZ BT / KEIZ X 5 FORMOSAT-7/COSMIC-2 (BLFTiZ COSMIC2) a3y~ hTh b,
COSMIC-2 13 6 DR THEL S, 45 1 OE#% & LT GNSS ##Bill 2 Ehid 225, $7xXfa—F
ELTEEBRBOE—a U REREHEIRLTWAE, IS 2B ORI 20194 6 H 25 HIZ Falcon
Heavy U7 v ;D 1 WD 774 MIX o T, EHEMERAA 24 B (COSMIC-2) & 28 £ (TBEx) @
PLEBIZIT EF Sz, Sl 2GS OFAFTEICHI T A LWwE — 3 v %fE# GNU Radio Beacon
Receiver 2 (GRBR2) D% #%#1T-72, &M%, 150MHz, 400MHz, 966MHz., 1067MHz @ 4 J&¥% %%
FRIFICZETELHEBEBLLZTWS (K1), 7 v 5 FO&EERIIEF TR RFOR LB 28112
THYX W W, TTIRYA - RFFLA - A Y FEATYTARMBETH Y., 201949 H 6 HIZ
COSMIC-2 A6 ¥ — a2 VB H%E SN S CRUEICBIBG L7 (M2, ZoHbEHICT—%
P2 DTV 5b, TBEx f 2 IZTEICIF 2 Z L7225, ) T —a VEHEOBF MR 5,

EPB X HERE 2 il 3 5 I WIS K E BT 5, GPS AL, REMEEFRHA~DOICH G E %
HEMHEA V7T LCTEHENEDE T > TWAEA, BEEEERC X - TAMEEME T L2 ) JIfL25T
Xl ol T5, EWHEREBRBREINT VS, GRBR2 2 1GH L= 7=kl - K5 5 Bk
gz R L. SN EEIISZ TwE 720,

GRBR2 block diagram

() /(D) Down converters ™,
Antenna i > @ ifa
H i | USRP B210

H H USB 3.0
(8) Pre-amplifier | /1066.7MHz 250MHz | | Breqmiie |\ Control &
H

Thand i data-taking
-ban i 3
o | 1> e

/;/sssmuz 148.8MHz TwMHz LINUX PC

] H Intelis CPU
L) DGl ifa
/A Iy
y { {150, 2
(c);.lxgrbank’ |/ 400mH 20, 498MHz [ us 3.0
8

2 1250MHz

- UsB 2.0
150MHz control
10MHz

USRP Timebase: 10MHzx2
LO: 250MHzx2
10: 148.8MHzx1

K1 GRBR2DYZFALTAY IR (£R) 727+ HEVREN—FIITOEE (AX)

(E) Synthesizer (Si5338)
Clock source: 25MHz X'tal

20190906_112303_FS72_BKK

-701 Power

— 965 MHz
-80
401 MHz
-90
¢ -100
£ 110
& 1208

200 400 600 800 1000

$ -10 R
g -20| Frequency

2 200 400 600 800 1000

Time (s)

2 COSMIC-2 &2 & GRBR2 ICL2MHTH TEC #Al (2019F 9 A6 H. #4 -/ a7 h5DEA])
=X : EhS5ZEEH. BEEBRERE. X TECE. AR : COSMIC2 BE2NHF (FEhHh 5 RICHKE)

31



No.43

S FEREREEMRER £EFEEERCHS?ET FEEWREE)
http.//www.rlsh.kyoto-u.ac.Jp/space/lndex-J
[TIVFINZBREEICE (T D MIMO (Multi In Multi Out) ¥4 7 OEXEEBEDOHE]

BRI EREMZEE T, TAVF—nHE VI BEL S~ 7 udifiiz iz, v/ 7 ulkz
AW72T4 XL AE (4 7 aEk®E) BT L5, ~ 1 7 ailixEE2 M55 KEREIN
SPS FEH A HIg L7278, ~ A4 7 u iy HifESE21T-o CTnb, TNFETYA 7 ik BITERDE
FIWCHEDR R, HNOATITBZ SNBRVELORENHFAE L2 LA LBEIE, KEDOWL 290N
VF X —ENMED LA T aPEEEH WYy 7)) — L X 10T (Internet-Of-Things) 7/54 A3
AT ADGHEIEERE R FCC 2L ARXOFI 2 Y (2018-2019), KETIZ~A 7 ujkEL AT A
OWFREHRDOLNDL L) o720, HATHOERZEET 2RBEAVBIBERRZITA 7 0%k
WA, RIEFDEOERBEOE SO E HIF L Tkt ihin 7z (2018125 5) LT
B, A 70k EOEMLOBEIMRPTTET > TWwb,

WHFZEE TlE, IV FRABEEICBIT A MIMO (Multi In Multi Out) ~A4 7 @k EICE L. BfE
M z2iToTnb, THIEdD & D EKRE Ossiathtd” Cota” 4T LN AT AT, Z—F—»5
KONTELNf Oy METBEEZXBE 72— A FT7L—T7 7+ T2EL., VHLEZRZELZ LT
HICIEMICR A 7O BRI AN F -2 2 —HF— (2RO TELHENTHSL (W1) THOTYATFLIFL
faFs L2774 7EMENR, INFETUMREZ SO 1] ERPTHEITTDN TS, ThET
DWIFEITH—D L= —DRT LA b D2 VIEEHERSE (Lingh-Of-Sight (LOS)) D& THZE - %
AEAFTHNT & 72, Cota 3~ NFNABETHIILOS BB TA L TOHEMICEET 5720, AMES
<A 7 ajEe— A%éfé ERERRICL— -1/ 70BN Z XA EDTELY AT A
Ths (H2), BRETIIINZEHIIRESE, O —F =2 OGS N/ o8f ay b
E%%v»%ﬂX%ﬁbebn?4v&%xT%ﬁWéﬁf§\ﬁﬁ@vfﬁnﬁe—A%aﬁ%u
L, mAR T~ A 7 kB2 e TAI 2 FEI L (M3), T ik ThE % BEm &
L7z —H =~ A 70— 2%t d s TR, ROETE—-2 KMz ) B2 5 FEL) O
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[ Characteristics of tropical tropopause and stratospheric gravity waves analyzed
using high resolution temperature profiles from GNSS radio occultation]
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The tropical tropopause at 12-19 km altitude functions as a boundary between the upper
troposphere and lower stratosphere (UTLS). Various coupling processes occur across this region
which influence mixing between the troposphere and stratosphere, primarily through the activity of
atmospheric gravity waves (GWs). Global Navigation Satellite System - radio occultation (GNSS-RO)
refers to limb soundings of radio waves transmitted by navigation satellites passing through the
Earth’s ionosphere and atmosphere, which arrive at an onboard GNSS receiver. Since April 2006, the
Constellation Observing System for Meteorology, Ionosphere and Climate (COSMIC), working in
conjunction with NSPO Taiwan and UCAR has been retrieving between 1500 — 2000 atmospheric
profiles per day. COSMIC provides global temperature profiles. The objective of this study was to
utilize COSMIC data to investigate the temperature structure and perturbations in the UTLS.

We processed the retrieval program adopting one of wave optics (WO) methods called full
spectrum inversion. We obtained a good vertical resolution (about 100 m near the tropopause) of
temperature profiles for altitudes of up to 30 km. We investigated the global distribution of static
stability (A?) and the characteristics of the tropopause inversion layer in the tropics for January
2007-December 2016. When the N? profiles are averaged relative to CPT height, there is a very thin
(<1 km) layer with average maximum M in the range 11.0-120 X 10 ' s % The mean of the
tropopause sharpness, defined as the difference between the maximum N and minimum N within *
1 km of the CPT, is (105 = 3.7) x 10 *s 2% We focused on the variation of tropopause sharpness in
two longitude regions, 90° -150° E (Maritime Continent; MC) and 170° -230° E (Pacific Ocean;
PO), which have different land-sea distributions. The correlation between the sharpness anomaly
over MC and PO and the sea surface temperature (SST) Nifio 34 index was -0.66 and +0.88,
respectively. This means that during La Nifa (SST Nino 34 < -05 K) in the MC, and El Nifio (SST
Nino 34 > +05 K) in the PO, warmer SSTs in the MC and PO produce more active deep convection
that tends to force the air upwards to the tropopause layer causing an increase the temperature
gradient. The intra-seasonal variation in the sharpness anomaly during slow and fast episodes of the
Madden-Julian oscillation demonstrates that eastward propagation of a positive sharpness anomaly is
associated with deep convection. This suggests that convective activity in the tropics is a major
control on variations in tropopause sharpness at intra-seasonal to interannual timescales.

We studied the characteristics of temperature perturbations at 20-27 km altitude caused by the
atmospheric GWs. We analyzed the vertical wavenumber spectra of GWs with vertical wavelengths
ranging from 0.5 to 3.5 km, and we integrated the (total) potential energy E,’. Another integration of
the spectra from 0.5 to 1.75 km was defined as E,° for short vertical wavelength GWs. We also
estimated the logarithmic spectral slope (p) for the saturated portion of spectra with a linear
regression fitting from 0.5 to 1.75 km. Latitude and time variations in the spectral parameters were
investigated in two longitudinal regions: (a) 90-150° E, where the topography was more
complicated, and (b) 170-230° E, which is dominated by oceans. We compared E,", E,°, and p, with
the mean zonal winds (U) and OLR. We also investigated the ratio £,° : E," and discussed that the
generation source of £p°, Ep" and p clearly showed an annual cycle, with maximum values in winter
at 30-50° N in region (a), and 50-70° N in region (b), which was related to topography.
Characteristics of £," and p in the tropical region seem to be related to convective activity.
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[ Appearance of Symmetry Breaking in AC/AC Converters and Its Recovery Methods]
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Symmetry, a concept embedded in nature, is analyzed in this dissertation from the viewpoint of
AC (alternating current) systems. Concepts such as load and periodic symmetry are explored. With
the property of load symmetry being related to a part of the configuration of a three-phase AC
system. Whereas the property of periodic symmetry is related to the dynamical behavior of currents
and voltages of AC systems. This dissertation illustrates how the symmetry of the configuration of
the electrical system, relates to the symmetry of the dynamical behavior of an AC/AC converter.

In some cases, the absence of symmetry can be useful for certain applications. For example,
harmonic spreading is achieved when a single-phase AC/AC converter is driven to chaotic regime.
In such instance, it would be useful to have a method that can recover the broken periodic
symmetry that is embedded in the chaotic regime. So that, depending on the application, such
converter could achieve different modes of operation. This dissertation explores such task. On the
other hand, in some instances, the absence of symmetry in AC systems can induce harmful effects to
AC devices. Apart from that, the lack of symmetry can make the analysis of AC systems more
difficult. The reason for this is that a three-phase AC system can be reduced to a single-phase AC
system; afterwards, the results are extended to remaining phases by symmetry. Without symmetry,
such simplification is not possible. Therefore, this dissertation analyzes appearances of broken
symmetries and proposes possible solutions that can recover them.

The dissertation starts by providing the theoretical background that is necessary to understand
the operation of the converters under consideration: single-phase AC/AC converter and matrix
converter (MC). In addition, the dissertation presents an overview of two cases of nonlinear
behaviors found in the operation of single-phase AC/AC and MCs: chaos and quasiperiodicity.
Moreover, the dissertation illustrates some of the tools that are used to control such behaviors. In
particular, the dissertation focuses on two methods used for the stabilization of unstable periodic
orbits: time-delayed feedback and extended time-delayed feedback control (TDFC and ETDFC).

After the introduction and theoretical background, the dissertation denotes how the periodic
symmetry of the output voltage of a single-phase AC/AC converter is broken when working in a
chaotic regime. Such chaotic operation can be of benefit to certain applications. Nevertheless, this
dissertation proposes a method that modifies the pulsewidth modulation (PWM) voltage controller of
such converter. In detail, the chaotic operation is stabilized via ETDFC. Therefore, stable and chaotic
modes are available for the PWM voltage controller. Afterwards, the single-phase AC configuration is
expanded to a two-phase AC configuration. The results indicate that chaotic and stable operations
are possible via a proposed symmetry-recovery method based on the ETDFC. In addition, the results
indicate the possibility of obtaining different types of frequency behaviors based on the ETDFC
parameters.

This dissertation also illustrates a case of broken load symmetry in a direct matrix converter
(DMC). Such condition induced a quasiperiodic behavior and a negative-sequence current at the
input side of the DMC. A method, based on the TDFC, was featured to the direct space vector
modulation in order to improve the operation of the DMC. Specifically, simulations and experimental
results indicate that there is a possibility of recovering part of the periodic symmetry at the input
side of the DMC. In addition, attenuation of the negative-sequence current at the input side of the
DMC is possible through the proposed method. Thus, detrimental effects due to negative-sequence
current are attenuated.

The last part of the dissertation focuses on the output side of a Venturini modulated DMC.
Simulations and experiments proved the presence of a quasiperiodic behavior and 0 Hz (direct
current (DC)) component in the output currents. In addition, the dissertation illustrates a method
that can recover the periodic symmetry and attenuate the amount of DC components in the output
currents. The feasibility of the method is proved through simulations and experiments.

It is hoped that the results and conclusions given by this dissertation can be extended to other
fields. In particular, the fact that changes in the symmetry of the configuration of a physical system,
can break the symmetry of the dynamical behavior of such system. In addition, symmetry is a strong
characteristic, that even when it is broken, it can still be recovered.
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T HEORBENREIRZMZ ., 7= OBERUHE, RELE Vo EMA v 7 52X 2 Rk
TINA AR —FNA AL E B % L5, BEMEE. SRz ROONTWwE, kIS
SETEICHWONRTEZYY 3y (S) 754 ZA0MEEIX. Si oW L > Tt 2 BARICEMN XD
OhY, SOLLRDZUBOMENEL L LoTwE, ZITEHINTVWEONELT Y 724 (GaN) £
FHERTH ) FFIC AlGaN/GaN AT TS REICB W THOBBEM O FIC L D FR SN L EHiRED
WILE T A A (Two Dimensional Electron Gas : 2DEG) #F ¥ 1) 7 & LTHHT 2 NT aHEAERR
RNF VA5 (HFET) OWZERSEI AT TV 5,

AlGaN/GaN HFET I2BW T, ~F T REICBT 0B AT /S 2 DZ R K X
bo F7:280E - iR - 8 K (Metal-Insulator-Semiconductor : MIS) &4 — MMEEZ2@EH L 7284,
MIS R ICHB T 2 B M OB L) TN, AFFEDBALEII L L E V) BEE DL, 2D LHIC
AlGaN/GaN HFET TlI~7 2 7 i< MIS RN BT 5 FIHEM AT N, ZAMFHICKE 28825 2
L7280, TNA ARG 7022 B L CINSLOEMEHTET LI ENEETH L, L2LLERDEL,
ZD &9 FMEM OHEA S EIHEL L TBE 59, FIEM OREFER 710 & 224 5 ZEHI2onT o
RIADSRD LN T WD, RELTIE, 2D X9 e FRMEEMAT N4 AREEIC T3 B HE L 3o
WTHET 21TV, AlGaN/GaN HFET O FIZ oW T 23R Lo KU CH SNz B E
LT ISR T,

@® AlGaN/GaN HFET ®a » # 7 MEHRBO -0 IC#EH S s F v v 7B (K1) 2L T,
InAlGaN MUyt 2 VT IO AlGaN & BEMHELZ A IE LI L TATHRHICBIT 5%
ZALEBIEI L, 26RO GaN Fx v TE & L TATF BRI BT 2SI A28 1/5 IR T X
HZlwRLT,

@ NI AT yF U IRMBEER. HrviET Lo flie 07Ot AR L AlGaN & D
I T T HBICO W TEME 2 TV AlGaN/GaN MIS-HFET O @ifEse @ bi iy 7z ik aHest %
HOHNLz. 351, ZORENIEO X, /=< ) 4+ 78 MIS-HFET #1835 720 0Hi /2% 70
27O —%2R_EL,

@ Lit7ut2a7u—%2HnwT/ —<1) % 78 AlGaN/GaN MIS-HFET #{E# L7 — MR et %
FI LTz FFRL72TFNA ATIZ A= MZI0V FTEEZEMLAGEATH. LEWEY 7 M 01
VIUTFIEFHEhTBY (K2), 7— MEEOLREAFER S N7z, S 512400 V/IO A TDOAAL v
F U TEETIE. F— MOENA T AN R E o722 212X ), F—VF VDAL v F
Y7 RERAY 40 ns FCHAM SN, FEHICB LGS EEAAL v F v FEER FEI L 72,

0.4
\ E
V=X FLA v E 0.3
55— b <
| [ | Frv7H E 0.2
AlGaN 5
GaN 2DEG _E 0.1
E . B / 5/ ]
iR R A A
0 2 4 6 8 10 12
Gate voltage[V]
B1 F+vv7B&ERALLHFET OF /N1 X @& B2 {E&L 7z MIS-HFET Ofm&EFts
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X kX B X (FHEHRR)
[BRHIRBHES IR K DHAKES X7 LDEE]
SFMTEI B 24 HRE

ARESCE MR - AR TP U S 3 2 P R GG & BEE - MERL. CotiEIch o7
BB AT LEMEL THORENEEZE-I0TH S,

BOCHE Y AT AL BT ANV F — 2 B 2 A LOGEAMRE FCTERIICER T2 REHIETH 5,
HBEEBRETONY F¥r v FRE LV EETOREFIERIE LT 2 EERIREOEVOLENTE 5 &,
i (>1300 K) CHOBLEMICILES 2 AR (>50%) & E (>1 Wem?) »PMEohb 2
EMD. TEMIEREAIL L > TE TV, LELARDS, I E TIIERTHE SN2 F LB HmRD
e KEICTHZ2H0THY) (<68%). Z DI ITEIRS IR O P B IREDE SI12H > 720 JeATii%E
DEIGHOCIRO KL HUE, BTSSR O TOREBHE %2 B 2 25 M VA2 B0, Metal
Insulator Metal (MIM) fi, 7+ b =v 7 &GS 2EBATAHI LT, FEOHEED O AR %1
ENTHIFES & RN E ORI R2MIME b0 ThH o7z L2 L ETOREREIITETES T,
- SR O &8 O B HTE TSR B IR I8 2 SRS DS IR R IR OB X O R & 7 o Tz,

KL Tl BRELBNRREE Y AT 20ERZ HIEL, BT B L ORTOMIREOHIEIIEDS VT
R - TRV BRI IR OB AT > 720 TR TREBOHBMOZ0ICIE, PEEEZ W, B
IIZIZ, Sio Ny FHEBRZ HW, BFREoREE LTay FEIZ + =y Z#d (K1) ZHw
TR R RREE L. AT BURS A X7 VAR EBLL 72, S OBERSHOLEE W BOLRE Y AT A%
WS % 72O IHEOBURF A X7 MVICHE L7 A ME T 2% - MR LA (K2), &iBIC, %
L7 ERBAMRET 2 DB E Y A7 22858 (03) L, (RO KB LB BEORE
W 6.8% % KIEICHZ 5 11.2% OFEMHT L 037W/cm? £ W I B BEZ 572, ZORENRLR
HABER, 5%, YATLADAr— V7 v 72X BEFERRL KRG EB OB IR ETHEICHAT
&5,

PbEo X912, RUFZE TS L7z - SRV R SHOGIR O R, 78RO BRFH LR O M &
BIVEDOEZORNTH 5 EBOHMETICHRT 2 L0842 2GEH OMELZ MR TL2D0TH ). 2
JCFE T 50 B O BRGNP e S 2 5 2 720 WIS, AWFZE TR L 22 8ULRE Y X 7 A 3BT
OMFIRFEREZLFELTBY ., FMiB L OEENICHEELRRETH S EMEDTOND,

Cell-B (MgO side) Il Ptwires

5 l s
} Thermocouple

" 1nGaAs photovoltaic cell

- | Cell-A (PC side) Al Mirror
1: MgO Eff LD SiOy FE! 2: E8IL 7= InGaAs X EZX iz I BEULABAERE AT L
BRERST IR, =F. DIEKXE,
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[ Cooperative Vehicular Communications for High Throughput Applications]
(KBREER7 V-2 aricmlt -EEHEBHREEE)

SHTEI A 24 HEE

REL T, BT 7)) 7 —3 3 YIIBF52 REREEZEIT 5 720 OEHE G EE 10O W T
S b HIEMBREDOOEEBEHME LT~ 7 aidkn L F 045 MIMO (Multiple-Input
Multiple-Output) WHF#fEEE I VIEFONVF Ry 7Y L—HiICHEE 2 8T, FNEFNOHEZ Rk
THPREBRET D, S5, BANLT 7)) r—3v a3 YIi2onWT 3 EEE 203§ 5 FE%X2E
WRINASY Vo —1) ¥ 7 RIRET D,

SEE MIMO iz E oW Tk, THIIHODDF ¥ A VAERD 7 4 — K8y 7 855, BHilcs
s % FH R B El UL - TN AREICRT LT, 74— Ny 7@ 2HKT 5 7)) a—74 ~
FEEZFD72DO MIMO il FEAIRET 5. METHTY) I —T 4 Y 7ETRENZROREMFH
EREZZ7)a—=T1 Y 7T 5BV AT AEEROF v 2VIERTIE R BE D SFEEDOZEHET~
DF ¥ AWVEMOAZHNTT) I =T 14 Y T &247) e —MOTF ¥ A NVIEROAZ L7200, ZfFH
W2 5 HEHFT<NDF ¥ A NVIFEHRD 7 4 — F3y 72 BOKBA W TH S, L, TH2EeII3kE
TET, ZEBRUTTHETEZMETILENAEL 5, £ 7 5 MIMO ZEKTIX. THESEHRE
T 572 MIMO it & ¥ — R EGEH L OMTHES OB R Z AR L 203080 K LE S 21T
W, BEHERELN LS5,

I PREEEEEMBENCHT A2BOMEE L CEEWREHOEINFTF O NS, HEHEWTY
L=% LTI+ T —T14 7 %i7) T THEMROANL y YORE M) T ENPWERTHY), &
B> TRWY L—%2 KT 5 2 & CRMF2SBNZEIN 5 3 L —% 4 L7z B @A A 6k
Eh b KX TlE, BWY L—%2KTE 5 L) Tl HEMIZE WO LE 22t 285 Fik%
R’ET 5, IV EEETIREFROLEICI DV HEEMEIFILT Z720, B 1ITRT & 5 IERfk % o8 L
TRELABRETY L—BRT LI 2 HIEE L, 207200 T8AIZ 5 b8 12 X ) Bl 3 & 532
HI Do BATHRICEID Y L—2 KT 570 0TEHAI 2 1B L CHAMIZSE 5 2 L2 HiE
Fo REMILFEZT VS Z & THMERTEIHAIZ 28 T, ERPHEICRETLIRETF DY L—
DIRHTREE %2 B0

X512, RKEBHE T 7y —3 a3y LTH2IRT X9 ZEET — 7S50 a12 X ) HE O
371 U CEPH % 325#%9 % Cooperative Perception (2 H L, 3V PR HLHL [ 3842 C o [F) 843 W] 6k 72 2%
ZRIBIROAr V2 —0) Y FHRARET 5. BEEMA I ) PHE RIS T2 IWET LA
DI T7 v 7T F ORI ZEH L2 Z2HNEANHEE 7T —F 1 Y IRIEOW T2 Z BT 5LEND
o METFETREWMCTEEEIN T NVF Ay Thy b T —27 BT, TH2EE L CHESEREHE %
ZREEMN 2 EINT LA V2a—) v 7% 75 7 EoEfbiEE LTERMLL, ThaEl T4
H COMED LI WF—r A Z W REE T 5,

AR NS ER
R IV EHSER

\ e
&W1 #2

' #3 #4
'/'/—’ /"'\ O
{ om0 ""-’o-a-%i‘x'@’ D 9

e Wﬁ/ %'))*
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Wb B o# — (EHREER)
[BRFREBRDVT AMEEFEHISBOBEERMOXAILICEET %]
2018 £9 A 25 HEE

AawsCE, BERHIL STV % Nb-THBEEHM TIEFEBTE v, mdIs Hikd 2 (e
HEIZ 3 % NbsAl S S ER LY R E SR T oW T, FEHWN 2 RRBELHREM oS T ot
A, BLOBEEGEH OMITO T AL 2 R ERIFENDOEEIZOWTHIRZ 757230 TH ). K
MR THONIF MBI TO®E) TH S,

1. YoV —ua—)viEx v/ Nb3AL BEEHA OBRSICHY flA, HE 42 K. FUNES 12 T I2k
% IS R (Jo) BERLNVEBZ S 800 A/mm? #EK L7z 2. TXTOISHE
FICIEFIH T E R & 7 25, w5 Ui A0 IR T 20 B + A R G BV B 0 2 B BR AL PRI X D |
Jo=1130 A/mm? FEBEEAEEY (Beo) =231 T & HICEWIEREOBEERM 2SO NE 2 L 2R L7,
X512, WREROESE - BRI 23 Ml 5 L L 12, MMEBRROTr—7T NV -4 ¥ - ar Yy b
(CIC) BARDIENR O T AL B ERABRANOLEL ST Lz, A TORERERDREZE 1TV,
S FCREMRATEEN fEZ ITER FMEEER L L COERMEREZMA-TI L 2HEHE L, LT
NbsAl 4 ¥ — b - 24 )VHEBEERH OBIEIZB VT, 500 m P E oMM EERZE Y 90% L Eo T
EW R BBEOBE T 2 Z L7,

2. SAER LY Rl FEEMAM O —FETdH % RBaCuz07 (R : A LFICHK) BWEERMIMZ SNy
OFTARICLBEERBRANOEEZMNE L, LTOZEEZHLNII L7,

(1) BIBRFIOMITOTAICE BRI BEICED 5T 05% TH ), sk RICBRESEIA
% 2 & THAER (o) PMETT 5. —h, EMF O MIT O3 BARLEE (38 L RE &G il v R ik
TUYADENI L o> TRR Y, WHEEH RIS LD RO FERIZIL L., BRI OB R
bET 5o

(2) REWMLWIEOEL BFEMGMEFTIEFNOOTAIE, BAVTAHAOBRETY 7 MT5500,
AOEIPRIE, W OB TRE LRSS D 1% M TH S,

(3) WEEEAZIFAAEN L OTAZEE TS L, REORE 7T & 2 TG S W7 BEERM T
HIEA =N =T LICR R LB L > T, Ic OMFOTAEAFMEIZ, ZIZRAETH %,

3. SHERALY S BB O BRI O BT O3 A AL O (L2 o S L. RBRTEO R Y
PEZOWTHFZE L 720 TR & LTV % BioSraCasCusOro B EHM 2R 2 6 AERFRE (2 AT L C JLiGET
filifll 72 (Round Robin Test : RRT) %47\, SHWERERBERIIC BT 2 @ kE Kb & AT 2 17 - 720
Type-B N SN S, ELFG0MITEALTREMNEDHTHAZ LEZHLNII L, T &),
BRI OB R BRI EROREAZ/NSLT L2 8, P HEOWET, SHIKIEL2E 2R EE
HIENTELZ ERIRLT

B IEEASRA T 5 & AR R A 2> SIS 2 A5 5 A, i B 5 O A FEEE 95% 1R L
72HTE O T T O EEREARTED S 1IH 13% THAH 2 AR L, TOMITLEB/NI VWL DOTH D
ZEEHLMIL
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MEFREEICL 2 FHOBHIRERE

PEAFREBEIERT 3 P R R BR  R A 0 F
AN W oW, B OH & OB

1. FHITIXYKR
Kb RFHZEMIFATH SN TWE T, ZORKITERAEHITVWDLDT, ThEFEHTI AV
LI E T, TIATEVI DI, TOREEMEL TUERGDFFIIBNT, TITALYAF AN
ESIESIC R REOZ L2 VTS, HHICASL E—R, PHAELZOTTI, Zhiid, 75X
DELAEDLOHT U+ V) L34 FADBERZE bOR T (ET) 25 E5 X5 ICEHWTWRIRETT,
COLHBIRBIZFHZTFTTELRL T, ABREADAT— 7+ Y OPfEbIR TV A LERE W) 7
WA ZDHMHLFEIFT I AVIREIC R > TV TS,
EZAT, FHTIAXICE, RELHGUITHEDOLONH ) 7,

KGE 75 X<

ERERKAT I A~
T9,

(KGR 79 A< ], Lwv)Did, XFHY. KEHPSHRNWTL 57 I XAIDRNTT . KBEOKRH
FHZEICHENLBLTWEHDTY, TOHRNDAE— F725%, MEMETTETH, 72, Bk
500km { H5WdHD FT, bokd, TOHEEITHEL T, HWET, lem® B0, BHD2EETT,
KO L7z KREAIEEN 2 ) DR E DD T4 KEEREH I > TOAD > TV DT,
EAEAHL o TV DIFTT, KR 7o A~ohgplgtALiz7ra by kEAF Y H) &
BT TT. TOL)BKRERT I APNEKELERBEOMOFHEMZWMIZL TS EWH) T LIZRD,
ZIV)BRTIE TRERIEKBRAZOFIZHY | L. woThwword Lk wTiia

—Ji [ERATIA<] Lwvwiyoid, ek TdrHEDOKRR LB, KbEr oo
BB EDOZANF LT AF VEBTICHIEEPN LI (Thax@ERE T T), &
LIS TTIARREIL L7200 w0 FE$, WERICH ZhiEdH - T i S EEERE L
NTWbHDTT, HE1000km { HWVWETH Y 9, EEFTHAT — ¥ 3 ¥ OEE 400km FEE 2 DT,
COBEMBOTERATHLZEIZARY, 2R TFLEVERTHIROKRLGONME VW) Z L1242 £
Fo [~A7, T, WEROKKH o0 & BbRVWTFIw, AFAZZFTHENTEZZ0

X1:#ERTB5HE. X 2 : \ERDFE.
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BRI, FEHICELDALDBREZANVT—DPHEASINTVDEDOTY, ZIICEHRED VIR TH
TIAITT, WEIISTARST, BEIRDIDETI lem® H72D, 100 HELL EHZ LA D
HYET, INTOHEDOERDOFEEL D IZT - LHNTTIFIED,

BEERE 79 A< i3t < 25, [EE] CAHSNTEE Lz, ®F 100km < SWHSHELET 5 OF
T I A<DREIE, FRTOEREZ T 5720, ShEMELOREZHAGHLE, BEROEME D
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W& EBEEIITHARB T 2MEMENERLE R Y F L, FAKELELOBRE T LR &
WD) 03D HRETT D, BAEROFAFR CFHOMIE LT o CELBMBD—213, FHTI7 A< %
WAL TW 22 Lz LTI T,

2T, EBRTEHEAT—Ya viE, HEROKAPTH, TOEHL TV THALAFHT T AR H%E
RAMLTVWET, TOPFTHEFELTVSE ANIERERRKT I ATICHENTAET LT T3, —F, &E
DFEE R L7z, HAOHEERIIRL RS 1E, KR T I A~hx 3o LHifT L THIRICD Lo TE 7
CERHDET, FHIEIIOLHIZ, BEHELASMKE 2F ) 7I A Lo ThizghTwE 3, #h k-
THHERRTH A EEAFERITHRIT, FHTE, AL 7 AL BRICEZEZONET,
L w9 &, TNOHOHLREZLERT 5 HERR, hEREDO S 00 L EESALE LTI XA3DD
DIZEDLDLZ LI LbIFTY,

2. MERTSIAYETTXAVIKED
FHZEM T I A<t BERREICH) T, Zhid, EHowv)Tehrbnid, 7IAEBHRLT
WHEAF URETIZ, DoZIH R LRV, W) T ETT, NFVaAERBELTHLL) EbhhR
FTWTTA, OEDDONF Y AFRAEB LT, EIL L TWB RO/ F T ERICHESE L L, TRV F—
REBEAELZIRL T, LT TV H B EBHEOE T, FHTIAIP T, 77X EHET ST
EILD NFVAKD I ) IHEL T ANTF—REFHELRIE L 200 TYT (K1E2), Ehdb
WHZEL ey, v b KBTI XA=728, Kiax s L Ch b MERICENET % £ T2 1 2
FTHENEID, LV RBETT,
Tk, FHTIARORT 725
X, TANVF—Z/D, Ko
DEFIC—ELHETHEE L DD
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BRI HOTIE R, TEBHE] 12
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7T ARBEEO T AT =R D
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3. TIRTHBOEEICL HEH

HIPOIAVF—%b 50, ZREMOKTICH2 5, 2F), 79I XATEIITH 7T A<
BIFHIANF—DEWMEAE LTOXREZ L >TVWET, TTDOT, 2OT T A< EB 2835 &,
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Study at Kyoto University
HHEEIgeR WBEHEE Y A7 285 AARZEE AR 34 Fujun He

About one decade ago, with the great interests and believing the information technologies are
revolutionizing people's lives, I entered University of Electronic Science and Technology of China
with the major of Electronic Engineering. After obtaining my B.E. and ML.E. degrees there, I decided
to do some further studies and researches specially focusing on the areas of communication and
information networks. Then, in 2017, I joined the Intelligent Communication Networks Laboratory
and started pursuing the Ph.D. degree under the supervision of Prof. Oki at Kyoto University.

I have only taken one class (besides some seminars) at Kyoto University, which is a Japanese
language class given by Prof. Iemoto. At Prof. Iemoto’s class, he prefers explaining the meaning of
Japanese from a very intuitive way combining with some history stories. For example, when we
learned the Kanji of ‘Nihon' , Prof. Iemoto explains that the reason why we use ‘Nihon’ is that Japan
is to the east of China; at ancient, Chinese people always think that Japan is the place where the sun
originally comes from. This is the first time I heard that explanation, which is interesting and
impressive, especially for a Chinese.

Actually, besides the seminars, there is no mandatory class for Ph.D. students of my department.
This is one of the best things for me to study at Kyoto University. It means that I can freely manage
my time and spend most of the time on my research. I do really enjoy my research in our laboratory,
which is about the resource allocation in network virtualization considered as a key role in the next-
generation networking paradigm. While network virtualization brings a more flexible and efficient
network, it makes network management more challenging. We study both fundamental problems and
practical implementations. Our goal is to make the networks efficient, flexible, reliable, and intelligent.

During my Ph.D. study at Kyoto University, I learned a lot from my supervisor, such as how to
deeply analyze problems and how to clearly present our ideas. Certainly, there are always a lot of
things to explore. In future, I hope I can keep doing the research that is interesting and is benefit to
our lives.
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