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HY. @G- EZWOFRCHAKAE L, THa I EEN
DO ELIZRIEADPEL R b, 2T A2 HOE
B ECL AT —EFE AT ICED L) IR
LML, SHICPHERISHT 4 VY IVEEY AT
LOEBRZHIBLMNIEEIToTwb,

RAERS LY TR S5 100 BASE-TX @ Ethernet
BEICHDRL 57V AW ER LML 7B L7 —0
WAHFENEZRKLITRT (1] EEEZK (2) OLHI1THE
BE SRR L 728 &, (b) ITRT LI B &
9 LA O 1bit KE ] (8 ns) ITIE VSV AR T, =5 — L —
FAS2# L E B L7z,

[Al kD FZEk % L H » 1Gbps Ethernet (1000 BASE-
T1) IZDOWTEML7RREE M2 ITRT [2e WP
WAFEANFEIZFEK (a) @ X912, BAEIEC FEHKT
FHRINTVEHFEITEV DL LTWD, ZOWHIE.
Ethernet 7 — 7 VO RS #Z{bs¢ 5L (b) IIRT &
ICLT—L— b ERST BV RESE L B 2 L A3
L7

LTl Rz 26011F, =T —EORNITELR DD, FF
D7V AMETRIFICZ T — KB LA T H L), ek
EHESNTVWLRWHRTHY), ZOHKNERHLET
MET 2L TT =R E I VEEFRORFEICD
BB EEMRL TS, T2 BRETIZL 58EE
BREBYEEZZTIRLTVOT, EBROADLYIET 714
IN—7% %) Ethernet # HEJENO@E I T 5
CEDEIEEINTEY . ZOWEIIHT 53
Lo L EBEELEZIT > T 5,

COL) LERETHEEE AT LAON=FT7 2T &
L COEMHEMH (System Integrity: ¥ A7 A5E4M) D
PRIE, PER TN ZREEEORFHIMA TERIL 2w
WA G ORI D ZRT 5, S HICHEB AR Y
7 by EbEHEET S 2 LT kit o BEREE TR
HROEBZ HIET,

SEXHE : [1] S. Matsushima, T. Matsushima, T.
Hisakado, O. Wada, “Trends of EMC standards for
automotive network devices and communication
quality of Ethernet in relation to parameters of pulse

Current
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2 E#HA 1000 BASE-T1 DI —454

disturbances”, IEEE Electromagnetic Compatibility Magazine, Vol. 7, No. 1, pp. 46-50, 2018. [2] 2% 1%

B, 7OV ZAVERFEDRIC & B B Ethernet OfEmEHILICE§ %4,

L7 4 K&, B-4-55, 2019.9.
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(NI LLAAVERAFAE—LEBICE DB QEFT /KT 74N T Ty THIERDOHE]

GiE, TFOEF Y THRTHE T, HE. ZONT 2 BAEICHIE - FHll§ 5 2 & ¢ &EATEZS
BN THEER., PO Ea— ¥ TEMI2WHELZHCETI Y Ea— 7 IZHT 50580 Thh
TVWET INOLZERT L ETRELZLOPNF 2O EOTORESIELH-NEFITT, TOHH.
B0 E L NF2, M—E— N7 74 NS I LRFRPRETL 72,

Chaxwkd 5720, Fxld, B—FE— N7 7 A NNO—HA2EREEE T THITIZEI LS /0
7 7 A NICHREEMARATE, F N7 7 A NT T v RS (NFBC) A B%E, H—J8fki 7 v
FEMEIE, TORNEH IFHMS LI LI LELRE [1]. LA L, BHREILHEAET DN
& NFBC & O#ERHEE S HI20 L3¢5 08N H ) £ L7,

SHIZIEVOLH L o (Q ) %F#> NFBC ORBESATKTY, LirL, I THEHES
N7 NFBC ® QMHiZ 250 FEICR OGN TWE L7ze TORKE LT, MLIHWZERH A, F v E—24
(FIB) 3 DMFREAY 20 nm &R &, 7 7 A NPT L7z 7 4 (Ga) 4 4 Y2 X 20
DHEPBREINTwE L,

4, NFBC 0 Q filifb 2 S L. 1 nm LT D& e &5 A 4 > g B v~ ) 7 4 (He)
A% Y FIBEBEZHWE Lz, M1 (a) 12, fER L7z NFBC OERA 4 » HMEEERL 3, 320
nm HEO 7V —7 4 Y ZHREE DT THMMLEINTWAI EbRr) F Lz M1 (b) & Al
SOAMID T L —F 14 v T ORHEDFEBANRY MVTT, GaAf * v FIBEEEZ M, [ ULGTHERL
7ot (K1 (o) WCHARBY — 7 2SHBEICBIIS NS L)1) F Lz, 2O¥—2 o PfE2lE (1.5
nm) 2 HHEE S ND QIEIZA50 & .GaA A Y OE L) b R L F L7z X2(a) IF R #I5 (FDTD)
B I CEHE L 72 B0 C 3 SRS IR R TH 2o TWH T Wb A ) T L7,
K2 (b) X FDTD AW CERLAZEBANRY MVTT, EBRMERLIZIZ T 227 st
BNFE L7, AL 26422 QEOMEEZDEL, 320 MO 7V —F 4 ¥ 7 Hh 5755 NFBC % 1E
WMLFE L7 TOME, 4000 225 QiEx 3O NFBC #EB LT L7z, 2HICKD., B30 kH
LIHAET LT % 80% UL EORRTH—-FE— F T 7 A NNEETEL LI b LHEEINE T2

Gt ZOXIITHE QEZ RO NFBC & Bi—J8fk & O & ICHY LA TW L 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, 6792-6800 (2019)

7] 2.3 ©) éa@
e gggaubnignn
g —
E ®) ' ]
(%E)'S = Wagzﬁfnggf ?nm] § 1:
g 1.5nm % | EDTD 0 =450
E 9=450 E simulation ]
0 660 680 0 660 680
Wavelength [nm] Wavelength [nm]
®1 (a) He1#4 > FIB&EBEZHAVTHERL M2 (a) BFEREES (FDTD)
7= NFBC OEE A # > BEM#EKR. (b) FRL ECEHELLEZESZRE, (b)
7=NFBC OFB BANY ML, (c) (FGav1#F FDTDATEIE L -EBANY
Y FIBICKWER LU ZEDERBANY M, P28
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[SRREEME SiIC £ERBARERICHEITZEFT /N1 ZDFH]

PV aERREIE Sy v, EEEREAIELOE LT BROANL DEEICEL TER LR VDL O
Lo TWEY, A, ERMPIEHEMOBEL X VILF L) & SiRBRE CE/E 6 2 SR N K2 H
PHET-TVET, FlAE, MEERPLHABEDO T VY v BREES OMBERIRI 2T, REREALD %
DTy 7 - HEPLEENT T, RBEEANOMRE IR 600CICELET. BFEDOY) o U HiE
B L. n B X0 p RlOEIE - B - FH8fk (MOS) 754 A% FIH L 72A#% MOS (CMOS) A
BTSN TWETA, ) 3 5% 200C TEMEFIRICAD . n B L p RIOXFIA O %L %5720,
ZNLLEOWRE CTIZEAMICEEATREE 20 3, 200C UL Lo SRERE T CTHEF 734 A&EDS
WREZMEE LT, SiC (RIb7r A %) 2L T L7414 F¥yy FPRERIEIIET > T T T,
SiCIXIAHPHD n B, p BRIO(ZERIEIBE A BE 7 7280, SEREMIEBERIE L 2R E S 2 905 &l
BRESCRE LR EE A KB 2720120, MIESERE T 2754 AHGOREL2BR L, Kz T
INA A - NIEEREEOBIRSLEE ) T3, SE. BEMERMENT VP A% (JFET) 2HWw7:
i BRI ENE SiC MR O MlAZ AL T,

JFET Z Mzl & L<C, / —~<V —* 78 JFET |2 & 2 4% JFET (CJFET) W% % %
LTwET, PlELTA v N—FONEERERZHK IR L F 3. CMOS o nMOS & pMOS %
nJFET & pJFET Cit 2 72 WM BEER & o TwuE g, K1 DA ¥ =7 OFEili -900K 128
T BAZER ORISR 2 1R L E 9, FHEICIE. FRBRBICB TS SiC oWtk Z KM+ TwnE
T 900K & VI B TH o> THA Y N—FEENRAD L Z E05bh2h 9,

CJFET ®®pil2id / —< ) —F 7 BInJFET & pJFET Z [dl—3EM B ICVE RS 2 LB V) 96 3%,
JFET 3z UVl ERE*F ¥ AV E L THALE T2, n Bl pBloT gL R EICEET 2D
RS REDOHA FREETY, £2C. 731 AELETEAF VIEATIERT 52 212K ) nJFET
L pJFET O EA~OIER % RA T Lze EBICT NS AZR(ER L& 25, nJFET. pJFET 3
DS 400CEFTRFR M Y ORTEMEEZR L, ZOBKNFEEIZERE LA k) SiC
DOBEHEFEOWED ST SN AFE TR TH L 220D F L7z [1]. BT, 751 Ak
#TRTHIET, BEBLEOREMEZ M L3¢, i, 5 400CIIBITE —<) —F TEIELEK
LELA (K3 [20 B, ER LA/ =<V =47 JFET 2T CJFET OB EEIEIZ ) T
MExEDTHE T,

[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).

o
o

Transfer curve (calculation) 0.6 ‘ < :
VDD 20 —— 300K| | © AN —RT ? [—RT
-J FET 700K 8 A Higher - — 373K| 8 |- — 373K
p S 150 1 X 04} \ ".=.Temperature bo—oa73K|d X 1.0H 473K
P - - 800K| — 573K| | o -573K
< > 900K g’\ e 673 K] | S| fe 673 K|
D 3 1.0} 15 o=-2V| & o=2V Higher
Vi, O=— Vout 502 1505t Temperature ﬁ,
o Q 673 KN
D 05¢ £ -% b
®© ©
5 8 )
S 0.9 : : ~0.0 : S 0.0 %
n-JFET | 00 05 10 15 20 5 1 0 PR 0 1 2
— W V1 Voo Gate Voltage [V] Gate Voltage [V]

1:CJFET A >N\ —4% 2: Ei& -900K ICH(F 3:{E®IL 7= JFET OEIRE -400CICH T 55 —
HEEFMOERER MM
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[EFEAOBEMEZBAVEF/ A5—IIVEETEEDFRILICEET 2%

AR, MR - TN AR RN F - RSB T, BRI IS BT B R ERAT R M N 2 o
FENETE-TBY., 7/ A7 — VEMGREE D DI - IR RO ZRIEO BT R KD 5
NTWb, BB (AFM) 1. BT LRV TR % o~ 4 20 25— LvoMiFh (4
YFLN—) BHWT, HEERBERE ORICIE S S - R R L. BB OMAE
W F 2 FHIT 2 T LOELFHENTE T, 2O H ¥ F L= ITRIRESR GIAIRESR)
LT, BEOEEM GHERER) oIk o THRBMICIES L, Z0RERSEIZEA R T
NWERT, T2 W52 ThH, RAREPSL5ZONAAIANF—I2LoTH Y FLA—Z
FIRE L CB Y (B IRE) = 2URE)) . BIRE)A X7 MUV IIRARY MV RT, #8250
Pl L72RE Tl 7 v F LN — o MR, o R oM S (=3EER) 125 T2t
T 5720, BAREIARY MV S IHREAEEEFEH T UL A x5 2 TR E R oS &P
L. AFM IZBWTERBEHOETORIZBWTHIREI AR MV AFHI L. RIHEIR & IR 5P
G 2 BT B AR AIRE MM (STNM) ZB%E L7z, 22Tk, STNM IZ & ) JEw s+
P ERIZIE & 724 F 2 b F- D IR B 6 2 /AT 5o

M1 (a) 2. STNMIZX 5, BOTRTOEF 7 RFHREBEBROBERKTH S, KU A I FIEKE
WZ&F kT (40 nm) 2 L. SNZEBE 300 nm &S5 T (74 bRY<—) OETE- 72
AMEHIH L, 2% 27 FE— F AFM OESHERRIC, ERFEIBAOZHICBWT, # v F LN—0D
IRE)ARZ PVERFHI L7z K1 (b) &, @A FROFHERETHY, M1 (o) EHELATHELN:
FWEIARZ PSP LEBEINBIEE AT FVOY — 27 Bk, T % b b REERGETH 5,
M1 (c) BV TW L OhRLNAHERMIE, IR EEATEC#E, 2 F 0BRSS HEE 2 R
LTBYH, BETOEF HFOFEEIFELTWDEZ LR Gholz. 2% 0, BVESFIRICH S
72T )R OMBICKRII L7z Sl A D = X237 o TR WS, S OMMERITE S
THEORPER X 0 1 H W20, RIETTFOE&F KT8 oSt e s B LIzL, A v FL
IN— OFMILIRE W EAEAL T 5 2 & TR PEESTHILS N b0 LE2z N5,

Sty HW - 7 - B TIEOME MG A Z CERZTV,. FMHRR L oRBICX Dl
UL A = AL 2L, ISP Z 5T 5082 17> T F720 RFEITBIT 5 JE R % J50
TH5ZET, KDFERWLRFHINFEE LTHEILL 2V,

A v 100 + . " . s "
() &= F wEE
. rfEhR < s L
AFLI— £ o0 R ) |\
L L I |*‘
= 40 Mﬁuﬁ
BOTH. v 2 0 i T
- ® 0|
300 nm 88 100 102 104 106 108

nam

B.4
125 pym

SF/NT

o 101.5

X 1: (a) EERSIREFENE (STNM) (CL3E2FEORIBICEN LT/ HFOFREEDOEKXRK.
(b) A> 4297 FE—F AFM (L& 259 FEREOXRERIRG () B—EEOZEMIIRE K%,
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[(BREEEAVET7+ oy VERT/ HIRERDEEET

(FFEMRE)

2L 7 + M=y 7k 2D-PC) A7 7 (HiR) b bWzt 2 RV 1L RERE ORI
NORFREHONH CADDW L WIFEL DD, FAIIINF T, B L EBROME A 5 2D-PC F
J IR OBIFIAL (=" Qi L) L ZDINAHICI Y MMATE 222, FEMIZIZ, 2014 S TITAT
ORGSR D 2RI EOMHABIC L > T I EU LBV Q iz b oMk R L. FEBRIIC
13 2017 AW RABE OMUNEREE & L CIIERREO QETH 5 1100 77 & v 9 iz Si IR ICE
WTER L7z 2D X9 % 2D-PCFH 7 HIRLFIEH L IR T I ) XL HOERIAL ORI NTED,
IFEFICHCHEEAHEL SO, BHHEHEORELIZ—BNICHETHY, ChFETTHRATDH 10
THRREOREIE T A =7 OFREITE T > Tl TNEMRIT R, T2 THOL. WA EZEH L
WKETFEERELZY, ARETRERZ0—HE2#HiT %,

2D-PC A 7 7RI 3K ITCHETH V. ZONTICIEEIHEOZ WE—HHEHESLIELE S5,
ZZC, WYL MBOIHT — 5 2B EEICI D, & T A= 00 QMHEZ LB 7l
TE2MmBBEMEL,. ChxHuOlERELEZITo7 F3AMT—2 L LTRK1TITRT &9
BTV BRI E R V7 b 3RS Z 1000 AR L. 20 Q% F—HHGHE TRO 72,
Z0I9H900MEHNTR2 (a) D=2—F Nty bT—=2 %Lz A, K2 (b) ITHEZR
&) REREEBAHETE 2 RIS, ZoRRBEEHWTTN QIEDOERY 7 F/XT A =712k
T LEE % AW TEME L. Pl Q2SS < 2 5 FIIHE 2 2L S8 Tw o7z, il bR —
Bz X 312RT . ZOFITIE S0 D RALE % B b L2458, ¢ CTICFETOmBEL2fThI T
FLHEREED 10 5L OB QAR SN0 ZOMICHIRAIE2DODFE— Fo Q % MK HREL T
B ER, FH - BB K LAT) 2 & THEHFEZ BEIICIIR LT L) RIS b i i b &
79 T R ERRE - FIEL TV b, ThOHOFHIE, HIRGLTOMRA LT+ =y 7 F /) fk
ORI EICEMTHEEEZ B Z D,
SEW
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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[E—FEHF 2L YT 747 L —H—ICLBRBAREBALDL —HF —~ADOR+EEEA ]

JiF- DL & L L 9 2 EIREHI R R & X3, IR IERE R R R T 5. AR, L
BZH B BRI L —F— DK E 7 4 — FoXN ZHIBI L7z, JEREEFE 3N 2 B TR o B g H3
ATVD, TORMEPSIE. BAL B OBREBERET L~ A 7 0 PEFRETO 100 2 2 2 T, 10" /i
BIET 200 MESINTE, —H, W ZEEELKITHE T 2 HEDLRIIE %5 - 7225,
E—-FFAPL—HF—L W) VAL —F =055 5N 5 %2 T 5 A 2000 £ Sz,
E— R L = — ORI 2 10170 262 R Eh < 72 203, IR R IEIC D72 0 SR TR
RLTWEL =% =N (E=F) OFEA/ICL>TWhH, ZOBRES oML 2 (22 =H#))
LXiEh, FOEMBEITI0°EE THAIN TS, ZOFE— FEBEEK (=700 280 8 LRk
¥) B~A 7 aiE RSNV S22 812X ), A4 7 o Ekge ik UL —F—Fk
BOMENTREE oz’ LA L. A 7 0 EFREFOAHED 21, LRI L DV %5 5. A S
10" THBFEHE D LEILET A, Z LT, BEEH» S BXMWICHHTE B 3ME~ 1 7 a i BB E Ak
MNE 108 THRAESEL20I121E, BHETZEK T 2 L —F -0 K Ica A2 YT 2 L8 D %,

KRBT AR O#HETIE (cued3 %), L—H—1ZxT 222 0MMHEAM %2248 3EBTE
TWERDPo72e SNZERT HICIE. T20F— FEAEKRZ X ) EHETHETAETPLEE RS, Z
CTHAG, VIR AK T2 I T —ffiELY, YV ETERALLCHflTa 2 & L
CLVHFF2Ed b5 HEoh T, Y VRTFEZBEETAY T M2 TLRTEDIDOEHA Lz, vV v
MIFREEZLEOKRE ZDOHIMONEZ L YAV TEHZEDZL DT, TORMICE L YHEF LA L THE
T OREMG IR A R EE S, AAHZEILZ B ¢ GElE (1] 2 21) .

COEIBEIVETEHCC, L—=¥F— (#1) I3 LTasoMEME1T- 72, @I
VHETE L TIEE®ELR 80 kHz Z2EH L7z K1 1&, AHFRYHO
L —HF—LaLDE—FEDE— MEFEARY FFATF I 0
PCUELZDDTH S, ERMHAEAMINER ENTVB 720, i
E— MEHEDARYZ PVOHLNE, IERLTD T F T4 F055fE
FECH RAD7Z2TH S, K2 IMMEN T a0 oikE
DE—FEHOL—HF— (#2) LDOY— MEFERT, 2BDL —
P —DRWEBIE. F—NHRkED REOERL LM D) LI
REAINTVD, L7225 Ty K2 DAXRZ M VAl 80

/N7 —/ dB

-80

kHz UNTHR 1 EIZIZFE L ERoTWAHAZ EE, T2DFTRTD 400 200 0 200 400
B FA L= — #1 I S hTw s 2 & 2R, B Ty PR e

ICIRK 2 DAXZ FVORLEIER LTS T F 74 Foogs B1 TILEL—HF—#1 EOE
METE 52T ORFEN, B 10 HZ WFCldd o0l — AN ML (HHREE 1 1 kH2)
DIfiE & 100 Hz LN O FIR THARMES ORI S 7z, b7 7
AN=TL =W =2 XXM N L MAMEE R 2601 — I
W — DR WL EALREEEK E LC8bL b, B, RFED 50
FEANLE [2] 1CHE LT B,

(TIEREICIE, 2 20— FEBEBIE. 79OV ZA#0 2 LR
BRELINhEZXu I THELZZHE N, 71y MIEKOH
ThHbo 7ty MEAWEBIIMILIZ RE ZEHEE W R AHFE B L
TH<o) M "o 0 d00 200
[1] T.C. Briles et al, Optics Express, 18, 9739 (2010). =% ~ M i F 7y bR/ kHz

AW (ERaBEMEReE) X0 TRtV 2720w 72, 2 ALEL—H—#2+DFE
[2] S. Hatanaka, et al., Applied Optics, 56, 3615 (2017). — FZAXRY NIV (9fEBE : 30 Hz)
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[KICKBZHDBIRSE STRF 2 AV A=RTHIRET]

KiFEEEH TH 5 D5,
IhEH < FTHIBOGH
FNICR->7222THDY,
WA R BV T,
ARIFEZ WIS % FE1Z 800
~ 1000nm O # FHHIE TId.
Z OWINEDITITHICITE
1It3 5, TD72DKPZAR

Unented
Points

Surface
Nomials

WY 2 E RO, S O e v g
LT H ) L 7= i o K%k CRDKE S SLRBH L = A THRET

XI55 720 Z DR AR

T5, COREIZAEH L, 8% 5 2 DOBEKEDOLERIVCO F—KH IR BT 2 BRI O 2 T,
R KRR BT 5 kR A ASEAEEL L. EREHTOKRPERZRTERETCEEI L2, L
L. COFEZARPARER O % K OKE D O OEE% KD 2 720, Ml 2 IROBEITCE TRITR Lo
oo 22T, WEORLZHEOWNRDAEZTTIE R L, S SITWRET~D AF A EDOELD S P4
FCHMT 2 FEE2HER Lz, ROZFETIE, K4 DOEFIEIC L D RS S 7z kiR
KMOZ T OWTHN LBl E L CZO=WonhiE L A RO 5 2 EATE, L)l RYik
WIRERZ D EDRTE D, FIIRT I, KPICBWTEIWIIZORG 2 EL X rH0L L L,
WA W ARRE R E K 7L =2 ZNZFNHL L CHETE S22 3T ST RWMAKRZBNCFEIEL 720
RO A X F1ZxT HEEFOHHED H . HO O N 0EEEPIEF IHETH 2720, S1H%IEN
BBEANDOMAAR L L, EHRTBNOIEHZ SBIZAN TV S,

X512, KIZE B0 S
WA H L7272 7 = IRoo R
BT EEZRIE L7z, AR
K EITBWT, LM%

FERE T e TOWIIED B LT LD

S N KT RS & 61240 2 72 B R %
KERHEECE—E&GISDR L EZRTHIRDET —WWIC L S RET 5, Th
IR 20 & 3 2 72 AL SE o
WA, KADPFEE > TR L TR LN R Z —HOBRICHZ72b DL % b, SEHIZ X S
FHd, ZORICEE SNAIREHE PO DESRE b 720, FIIZO X9 ZKE S EEIE QEHEB X
QKPS B 2008E»HR—OWEEHRELTWEZLIZhD, EFTOATLAHIZLD
Bonzdbold, 51T, KHAIWXBITZ2HORENT7 LAV TRABTE, ZOMEMERAEIC X
DGR L2 BAR 2 OOMETBIHI L CWA I ik b, CROLDHEEIZEH L. wewiko =kk
WREBEILTLOALLT, TORIIRRDTAFIv I VLY IVDIRVHL SIIIHIETEAZ 2R
720 BHIRT L9112, B ECRBICHIG SN/ H—WE2 5, BErLRZ2FOZRILETVE L
THEWEREBILTE LI L%, A RERZPNCEIE L2, SOFHEIZLD. HAx ODBEOH 72737
EHICO R 5 2 LRI TE 5,
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[BERFEOFAETIVEAWVWEEER Y N7 —7 O@BLHIE]

KAWIEE CIIHREMESIZ 2 H LI [BWEEOFMETVEHWZ@E A v b7 — 27 OBk
DOWFFEIZILY $A TV [1H4]o

HOZ@ER, N4 OFRBE (NF). BEIRE L Vo 2E2BHRIERD ) TV 4 AP, FEF—
vare, EiETE, HEEEE VWo 2 AT — FEE Y T A ISFICANTH S IR TwE, Z0
Tl Z BRI L 72 DIIHES OB HM OB TH S, MAT, A~v—bF 7+ %, HEHE, Fo—
VEVSTEENA NP AT R EDA A=V U EBERT DL R, BXO, 4 A—
VBHEAMIC X D EBOF 2 N—=T L — b OB, BITHE - Hl OB IR 5722 LB REL
FHHLTW5D, #lifEAY T =213, BN VG TSR SNIRERDOAL A=V F =5 2 Fill%1TH
= NIZEESELUEDNDH L. L Lo, #EWHOGBRIZEID, T0L) ZRERT—5 %))
TIY A REER L ELZ EIFHELWE WD BERD 5,

ZIT, BMFEEHOTFHEFTVEHWBES Y N7 — 27 OBLHIEZREL TE 22 (14, #bid
DEEMEBOTEEH S, FOTFHNET VISR L DANT = BRENLEICENRL b0EET
L 2F0, F—SOEEERXHHBT LI ENTE S, THIIFEERINEIFIEh, BREEoTEkL
EDIHA R TEARESINTE L, MBI NZZAN T =7 OEZEELZMBE S v T — 27 OFLHI#EIC
Ry ¥y L, BELF—FIFEEEMCESAL IOHETAZEICLY (K1), FHREDR LIS
HETLF—= P — NZHET B0, —HOF— 2L 5 TFHTHECTFHRKEZERKTE S, %
F=F WY Ial—va YElICX ), BNV Ay b= TOAEYE (X2) [1][2]. ML
WH-F—NEOABE Y VT =2 TOAMEB 2R L. $720 WET HELHEIERO T — N
BF—=F R H) V=22 HETHA Yy VT = THOAENTH DI EHIRENTVWEL 4], ThEFTO
WA XA — T F— % OB ZFEL L Tz, S5%IZZOMNIH E- LMt 2177% 9,

L0
- oy [
Sensor 0.9 e + Uniform
1Raw data Raw data“f'roccsscd. data Lt 2 :
" oy 08k *  Volume-based
| Collector || Transmitler | ™ pou dam Aggregator —- O Proposed (impurity)
i // s Fl 4 Proposed (perturb)

- / '
’ amned B Gy
Importance |+ 0.5k by ¥ 00

extractor

Control 0.4F = : X
o oK OO & S
0.0 0.2 0.4 0.6 0.8 1.0
Maobile loT device Edge server Normalized total amount of transmitted data (r)
Xl 1: 2 RAT LERK X 2 : BEERICHT 2 FHEE

[1] 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] AR, BrRg, ek, KK, “BEMERO) 7NV AL A PO 720Dy V¥ — SEHEHE 3220 S0H
XAk B, 2019 4 11 H
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[EHTEERNS S ZAADNAT X+ AL ZAHEOTERESTE EQERD % EEBTFHE
BYEMETEIETILDIRE]

FHHEE N5 > Y 2% (Organic thinfilm transistor; OTFT) &, FIR 70t 25512 X 0 Feifik 2 FeA)
FICHETRETHABFEICLY), Y2757V - TN, ZAEADIGHPHHFEE LTS, L L,
OTFT &, BEAMNC L 2254 T & + A ML ARKAPOKGREEFE E OIS X > TEOEKAMNFE
PEHT LI ENMOENT WD, 9 LU EH»H > THIEL L EfET AUV Z b OTFT [l
. MY Ial—Ya rEHWTK I X MIEEFT 4720, BN ML # 2 IEMEICEKITEX 5 b
SUVARAYEFARRD LN T WS,

AFZETIid, X1 IRTHEEZ o, KEBEEECHET S OTFT 288 LT, A MFv 7 (K
2) ZEL CEORUEEH ROz, Y= VEEOAZHMLUEBRZR S WA T AL, 7F—
MEEEF ¥ ANVERDE BIHEHT A0 7 A TORMEEE) 2 ik L7265, 7 — MERFE
L ZRELSEATHI ERbhr o7 (M3), ZHiE. OTFT o8kt ds, £ & L CifliE, 2
K, BIOZNOLREAOF X ) THEICLIVELLETL2ET V2RI LIHETH L, 2T,
F ) T O - IR W TR EE 2 KB 5 OTFT DO M7 Y YV AY ET NV EHIZIT/ER L 72,
BAKRIZIZ, ETUNRTG A =7 THLHMEEREEL Y ) 7TREEEZ, N[ 7 AEE L ZOHINRM O
BELTRRT 52 LT, BRSO 2L ZEHT 5. Fx U 7L 258516z T,
F ) TS & 5O R BIEIZOWT HIEMEICKHTE 2 5P RTH Y. Mo RN 2
FHEFHINCET 2D DEE 2 D, MEETVZHOCEIHINIBHEBELE L F ¥ ) TREEZEHH T 5
TET AT AR Z S (no bias). FENA TR (Vgs) BLURL LA 7 AEEE A
HORETEEIZE 2584 (Vgs/no bias) 122WT, OTFT ORE 4 BREH 2 FMICEKRT I LD
WL o7 (K4),

Encapsulant (Parylene)

Drain our
Organic semiconductor (DNTT) A .
Source (Au) Insulator (AIOx + SAM) - ;;ygi "'fi?“
Gate (Al) L&l ot
Substrate H
.} \:
= —
1=
X1 OTFT D& 2 AECAWEZOTFTFv 7
°\E‘IOO 40
n
EO 4 Vgg=3.0V, Vg=0.0V
[7] - _
& o0f " Vos=Vps™30V 30 secctcsenens
o
2 . _ - :
< 80 " 4 —*_ no bias
3 LT 220 14° e . Vgs (V. =30V,
g Ill.Il... =) Vo [ DS:Q'OV)
2 70 . \ . Vgs/nobias
° SpmmmnEEE 104 1 —-—- (alternately)
'g €0 v‘ e &‘\A' ‘A‘éA'A—A-AV-i.‘_‘..‘_‘-AfﬁtA AA
E A L AAAAAAAAAAAAAAAAAAAAAAAALL AAAALAL T2 A B R T R T,
(o]
= 0 10 20 30 0 10 20 30
measurement set (time) measurement set (time)
K3 NAT7ZAEBOHEEICLZIERLILEDLE X4 BE (R) EREETIN (HHK O
F U EREEDIE

SEW

[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), DOI: 10.7567/1347-4065/ab6460.
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[BRERWE-TLAo7Fa—-T127]

BEHZ VIR ) AFUF 72 TR X o TG ED 2 B 2 Ik i, MR B o R E O 5 S . IS RIARRIE O 5
SH D, HREER TEOMRSE TR bR TE ). EETEEEAN D ShTwd, Wik, %
HOMROBLIER OB, HESRHE 230 LB S M2 ESTh 2720, MoOF kS L
THRLNBEHREIV R, T2, BROBNPHER OWREIZ L o THEEHTED 25V 20720, Rk
PO ERD D B HEMRE T 2 720121%, B OB S - X5 — o 38k - BE 0 X 2 M T
PEDLETH Do YBHFEETIE, 29 LBRTEOBRICNA . IO T2 % B L 725
GBI L T & 720 OO TIR, JEAE. MBFSEE A o RIS @A 5,

HE FREREE 1 FSH0R0 B % i o 72 A AR I 7 R B % o 72 f
}\%’\% Gi\ 27— }\ T ¥ v ;% 1 LM)TK < %& LT‘/‘ 2 o EE S Training data Test data
PRI 2 BB D — DT b B IIRINIE, [ la AV N5 e €@ ©
HIENEELW THESHELV] L wSFIEERHS S N
Eho. X ) RERBAEERT D TRYEDD Do ik N
2k B AT, WEBRER L — SRR S s et
EEEH~ORLAHETH 5, 72 & 213, BHMEO N EBE
TR, 4 Y=Y ADBAL, BRI 7 K R gt T I
REDEAN I NI D72 %0 AR, 2 — 85k | - T,
WAL HSAT DS 7200, BB 7 8 A A D4 .
B2 T 208N D5, COEFHORE»RET L7 ESNE - qgpransler > tSNE
BDIT, LTV RS 22 B, 2R 2 hFH H}

Feature

LIRBROETT AT v FICh sk (BROERD &) vectors [
. 2055 L7z W—5 7 v FNTEHI S 2z ik

THEERE HE AT L. RAEDEIXIZIZ100% THo72 EH1 HEFEFEICKSEARBOmME
B HAH1 Ty RTEELTMII T T v O Z L

AR5 & RRREIIEIIRIRICACT L7ze Zhud, SRS 025 B R0 RE R A (e L. RBRE S
AT AN ERZ SN TO AR WO TH S, 2T WA E I3 2 2012 E ks
B ERE LT, BEETIE, TRIGEI Y — i3 —Fe 5y v FThET 208088 — > Ol Ax
HHETEHTE |, [HAADLEIZL > TEHINLMIGEH Y — VB2 —FFEA DLW T 1 V% %58
LTy FEBICHEE LCEHIIEN S| STERREL. TOX) ZIEDT, HEiFEFRICE), 5
v v FEIOEBN X 58 L 2 —FEAORIGE /N Y — v 2 ZNENFEE L7z, T X ) EBop
BT WEABB AT A LRI L, Fr AL (5%) #1350 B A 50% O
D A I L7z,

RUFIREEHERE © A OS5 R Rt ABIfR, MEREICKE CEET L, BENICEN 22T 58
M AD [ 25 ] ORI R TH O ERESY =T T4 Y 7 E~OILHPRETE %, LaL,
AT SR L <. ZOEHK - HHITVFE 2L L Twihv, 22T, Wkt s IA5 ) 7L,
ZORRIT L > TRIFRBZRBNICESR - 7FT 52 L eilAh, BRI, EBRSNEIECE
Wz A7 EORIEICHT AME L. BEEETFORMEINICho/T =5y bEHE L, KiE
BT A I CTEBBIMNE L. 4 DOORKNIEE (FAEE, A, LR, IFA) IS LTERZRE:
PP EER . MEZEMZ LFEBIZLoT2o07 FAFIIHT, 79 Ay LIRS/ N & DR
WAL 72 ik LEEIE, REOHBEBANRY FIVRHETR E Vo BB EZ N N—FF 712
WHIAR, ¥ T ETIZIAZ) 27 IBDTH 5B, #iFE LT, FEEIFEOBYICL Ty I
AZDVFPNT D ZEPRENTZ, TORERPE,. WELSLBOENDENA =75 71, EIEICE M
T O A, BIEREO B2 EHTETWVWAE VAL, SOOI, HirLZIFTAYY »
I ) RIEA G RETH B 2 L AVREN, SRIOEBRTHO/ZEREREDAOFRETH . MIkIcIE
DERBIICES - HFTEX L WREMAVR SN2,
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[t & EEYRICE F 7= 3 Rt MHD F##E4R

MRS TR CAOBREIRT 7 A<, L I E R 22w =9 275 X< OB Uik
WBLCTHE - I 2b—a v EEBRBTOTE» LML T T,

BUAE, HRbAFZE CIIRHARN I EIE Td 5 ITER (EIRSBWERE G ZEBE) Y milc@ikhcdh .,
2025 SFED S EBRDIE T D . RARAIIIIMBIC L E R T AV F =D 10 f5 2L EOZEG = 4 v F — Z il
L 72 REE CREBE SIS AE SR D5 T o TS OBRIETIIEDEW ICAbE T ENTEF -V U %
N REBTCROBEOFERFOME 2 IGE > TV E T,

HE T 7 A3 OB LiAD % E 2 256, BT 2LESH 201, 77 A< OETIER
WXk NEZNEMZALT2ODOBMEHIINT ¥ A LIRE, BRIANI%K (MHD) Ef % o
%2 L TYe O MHD FHGFHEIGHAZ 5 2O TTA. k272w T 9 X~ OFHEHE T,
3 RICFEP VL 25720, BEFHEIBESTIEIH ) THA, ITER RHREHOERFIZ TS X<k
WCKRELBRZHT L THLADEEZEET S M A~ 27 B CRADEETH ). — B8 Fr
HEALTBY 2RO TFEIRKD LML EEZ SNTWET, L L, EEOHIEDMIEIZLE
VR 2 EERRCRERI, BT REIC R B b EHITE B L E 2 LTk & i O Il RR
PR T T AR T VT 7R OM LiAd 7 SV E %2 BT T RS S T & £ Lz B o ki
WEMEZ L7205 TERIIHEADH 0. UIFEETHR L O 2 D TV 3%, SIS < A 5/
BMLINTEoR baAg FugEhaf voldd (K1) SRR badf y v (TF) Uy v
T3o BITRLZ: TF A VORI D, A VEOBESIE I A VIET OBY & D E2ZEL %D,
INHB OIS FEZ 725 LT, TF Y v ZVid, BRE RIS D AR L 75 X~ iz
bUHTHDTNT 7 RFDMERIZO L5720, FRIFTIIZOM UAD Of#bALEN T 7,

BEHD TF ) v FVOMENTIE, S FRCEE I TR Y v PV 2 REET 5 H5EET, 7V 7 7R T0HE%
DIEATENTWE L72AS TF VY v 7 uH MHD Vg Z
DL DB E RITTWREESRH SN TB Y. Rif
RRTIIFRFICBITS TFY v 7 VogBe, 3RC
P2 H TR TWE 5,

Z[m]

oA Ao e
(TFC)

1 I 78 SV R 2 B4
T HisHs

4 6 8 I-O 12 14
R [m]
X1 bsOA SFIVES D1 IV OBERE X2 F&EIFEO MHD F# (RizARO4 5L
MEOESHEERL. ENT MUY T X
BIEEICHE N 20T 5 X7 EE)
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[T XV ICERDHFE—LEZAFHULTT IV EMEART 3]

b OMRETIE T I A FEBREE [AN)F ba v ]| 2l @M CadFRIC X ARG
T A DOREBENREE L TET, BRNICIEZ TS A~ 25 - BEETHLADLHOTEX DBAE
2 (WAL OREILEIT>oTVE T, REIEI DEHWTLTERE LT, 79 X<IMEEL %
AN L. ZOREERHNT 52 L TROMEZHARDL FENPDY T3, 79 A bRMBRHAEDL ) 7
WEEFRUL, BE-mh - EN0H )., HE - EhE - AV F—ofRFENNICE D Wik %
i 2 &T. ENThOBZEOMWE (kRS 2520 TEET, LIATTIAXIEED
ETMBEA HDOTL & 90 ? RS 2 - CTH LA b7 I Ao Eo—2L LT, &
Wk FHT 2 HEE, SRS T 2HEOR Y — 24 (BER Y — 24 A8 NBD %249 HiE2dH Y
9, " BT E A F - A TRINIESICL 2 u— L Y I THEDHAS > TL E W BT
FEDRENMENT =% AT LHENHE L 22 056TT,

NBIZ K E S KERA A VR PHAL )V - RIERA BN (C—2F 7)) —X—%—)-
K1) 7 ME - BEPREE,. BLXOIhS2HE - #3525 7-00 K MEENR - HHEE THKI LTy
T9 (M1ZBH), BEE - KBERABESIELZHERBFZHDO L LT, WaGER - 2 4 X5k - 7—
JWME - BEZEBLI, INOHEHRAT AHIEREES. BRET LY T LARVEMDZ {flibhT
WET, AYF bV JIIEMEEFE 30kV « 4 F v ¥ — A EFK 50A - 7SV AR 02 B OKEALA + Vi
M2HAETO 2RMHESNTVET, A4 VEPLFIEHEINTZKEAS + V E—LIIKEN A L DOl
ZIZE P EOKRFE (BUIKFEET) E—2L2D, BHIIMTFOND LR 7T AHICAGF SN
T4, KEE—2IETIAY U4V - BY) LoBRICLIVEHINGHEDOA A L), I
EDY—u UEEERY) KT ETA A

YRETCIANVE— - EBREES 2 ARAZERE
¥, 4 RAEHE )

B FUDRE
R AU L7 A CIL. B R 2R i 7
25 B B R T T L~ DL PATFE )

X3 B W R A EAE T B 720,
I 5 BRI O PN X o THEFRFHIE A
ﬂ?]“gﬂé nx '9]—7b§\ NBI %Hﬂb‘f:bﬂ?&’@&i E?:*;Fﬁ%lﬁ E—L AOl)—
W R W 2 @ HFEPH 2L <. 2 (954FRLT) FoT A=~
NAREMERY EF. FRMETIAT | SRR HAEE |
WCEBEEZ 5252 ENTELDOT, &
G\ T I AR DFHE T HZ EHT
EE9do NUF by ] TIENBIIME7
7 AR TEEEL (~1x10"m?®) IR L
TWVET, BRABHROBRMPIREEZ S
ML T B T LD ERWIZHS )
W0 BN PRERS—H LT
LT lhbhr)F L7
SE
[1] H. Lee, S. Kobayashi, K. Nagasaki, et
al.,, Plasma Phys. Control. Fusion, 55
035012 (2013).

Ly i [
w»ﬁiﬁ"%*y
— | —1[ ] i

\
A T

1. (k) NBIEEBIEE, (T) AUF b O JIZEE
EhTuV3 NBI &EBEE
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[#FTLWVWE - BAREICHIE U 7-2{E# GNU Radio Beacon Receiver 2(GRBR2) M5

PR - AR O BRI E T BARE TS A< /37 ) (Equatorial Plasma Bubble. EPB & W&EE) 12
KOEWEMEELOOEDTH ), KEIHHEOHEINH KT 5, BAURER IO H %O EHERE
TEIICAE U TIEA, LAY — - 7= —AZEL Lo TR LDV OEET km ML EFE Ta#
WCIKRTHHEHETHY, HEDOKRY PMEY I THOBITTEe L2LEDS EPB2#5%9 5 [
WARIAHT, HAZBOFMATE RV, BEPD 2FHEBOER 2 L ETZETALIZ LT, &
HERE D 4E T4 (Total Electron Content. TEC &B&EE) 2SFMHMITE 5, ZDOFEIE EPB AT IO
WIRICAHBE SNTEBY . Fx BT L TE 2o # 10 4E/TIS T4 137 2 7 )V 3 F (150MHz/400MHz)
v —a Y EEHIZ GNU Radio Beacon Receiver (GRBR) #BHZE L 720 ZAUIIERITHEIIL. HAB X
U7 IVT7ICBF5 TECHEBM®S., FHd 2L HRTEL, L2rLEOE—a yHRITE
AL L FIHITTRE 720 5 2 DO FLASHI L TV 72

LA s AR =LY —a VEBEIHEFAHIE LTS, TLHD 121, SRI
International {2 & % Tandem Beacon Explorer (TBEx. 3U #% A X® cubesate 2 ##wkk) THH. b
HIOEDIX BE / KEIZX S FORMOSAT-7/COSMIC-2 (LF T COSMIC2) 7uy =2 s Thhb,
COSMIC-2 1 6 B R THEK S, 55 1 OfEF & LT GNSS B %2 £l 3 225, 7L u—F
ELTEHREBEOY —a v RERZERL TWE, Ihb 2B O# A 20194 6 A 25 HIZ Falcon
Heavy @7 v b 1HO7 74 MK o T, RELEGERH 224 £ (COSMIC-2) & 28 £ (TBEx) @
WLEICH B ez, SNl Sh o o AT Ind 28 Lwe — 2 ¥ 2fE8 GNU Radio Beacon
Receiver 2 (GRBR2) ®DBHZ%1To72. &M, 150MHz. 400MHz. 966MHz. 1067MHz @ 4 & ¥ %%
FRIFFICZETEIHEBELL-TWS (K1), 7 v 5+ ot TR RFOM LR 2412
THY W W, T, - XRPMFLA AV FATYTANEMHETH D, 201949 A6 HIZ
COSMIC2 25 ¥ —a Y BWAEE SN S CRNEICBBG L (M2), Z2okdIEHAICT—%
%2 ED TS, TBEx fAIITIEICHRRMZE LA, )T E—a vy BROBFZAZ 5,

EPB (X BB % @3 2 WM K & BT 5. GPS ML, REMZEEFI~OICHI G E 5
LEMBRA VT LTEEENET > TW5H 25, BEEEEELC X o THUAGEAYMKT L7z 0 WAL25T
EBRL ol T 5, L) EEENRSIN TS, GRBR2 Z1GH L7272 Rk - ECR kel
Whge & R L. SRS IS 2 TWE 720,

GRBR2 block diagram

ISR Timebase: 100Hz N2 =
Lk ZEOMHZND

| 461 Symbasioer una)
Clack wsunce: 250HE Xl
Lk L EMbre L

X1 GRBR2ZDYZAFL7Ov IR (EX) E7>FFELUREN-—FKIIT7OEE (AX)

20100906 112303 FS72_BEK

a0
E -70| Power 26190506 112553 FITE_BRE
-a0 - 2
£ 401 MHz L
& -100 o
£ -110 iy
£ iy 20 408 50 [ 0 7/ Y
- 5 2 : / Y
§ o» A K amsosmeaianazor \
| — . | ™ o |
a - 1™
5 -1 \m: — » e i P
7 0| Frequency —_— S
CI £ i (=) W To S /o
& s ~
®
RN P SN “
n -
o st TEC . - i
3 = 03 0 N

Time s

2 COSMIC-2 B2 & GRBR2 (L 3 #16HTD TEC £l (2019F 9 A6 H. #1-/\>07H5NDEHA)
ZR : L5 REEH. AR, 8% TEC . ARl : COSMIC2 BIENTE (Fh 5 RICTRA)
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[VILFINZIRIBICE (T D MIMO (Multi In Multi Out) ¥4 7 OEEEDIH ]

ARG EMZEE T, TAVF—InHE VI BUEL S~ A 7 udififiiz iz, v~ 7 ajz
AW 4 X L ARE (4 70k ®E) (ST L05E0, 4 7 0k EL2 w255 KERENR
SPS FHl & Hig L7278, ~ A 7 u MBI IS 21T Twb, SHETYA 7 u kBB
FIZHEN R L, BMiOATIIBZ 5N WERLOBENTFLE L7z, L2 LBE. RKEDOW L 2HhDX
VF v —EPED LA 7 aPEEE Ny 7Y — L X 10T (Internet-Of-Things) 7734 A ¥
AT AHEIEERE R FCC 2L A0 ALY (2018-2019), KETIEZ~A 7 ujiikEI AT 4
OWFREMHDOENDL L)k o720), HATHOERZEBET L2RBEAVBRBEFERZICA 7 0Pk
BEBIICOT, REFEDEOERBEEOE SO E HIg L CGkamt hd 7z (20181259 5) LT
BY., A7 uEEBOEAMLOREIMERPCTEE > T,

WIFZER Tl IV FSZABREEICEIT S MIMO (Multi In Multi Out) ~A4 7 BiEXEICE L, BAE
WMRZfoTwnb, SHiEd & D EKRE Ossiatkd” Cota” LT OENTTY ATF AT, ZT—HF—05
KoNTELNf Oy MESTBEEZXBE 72— A FT7L—T7 7+ T2EL., VHLEEZRZILZ L TH
HICIFFEICY A 70T AN F -2 2 —HF— 1B DTELHEHMTHS (M1)e TOY AT AHITL
MaF4 L2774 78I, INFE CTUNREZEZ SO [ RP TR fTTbNTWA2, ThET
DOWFRITH—D L= —DAT LA b KA VEEREESE (Lingh-Of-Sight (LOS)) O A THIZE - %
AEATTONTE 7, Cotald~ NV F /S AEETHITLOS BBETAHR L THAEMICEET 5720, AKREE
WA 70— %24 THI LB EIRICLI—F—IIA 70BN ELIEDTEL Y AT A
THbH (M2 UMERETIIINZ ESHIIHESE, #EOZ—F =25l shi Mo s ay b
fERaNVFNRNARBEFCLMITA LI T4 72@fESETEH, HEO~ A 70— 2% HBWIC
L, mET A 7 aEkBEBL2 e $62 2L (M3), ZHIEMo 7 ThE %2 BEa &
L7z —F =~ A 70— 2%kt d 5 Fhe, BoETe—2hmzd ) Bz 5FELDbE
R CTEEICTA 7 OEEBEEZITIENTELIEDIAHEATVS 2l SHRITEBRTIORER
FIHEL TV FETH S,

8y

Transmitter

 AS—
S, eeiver 7
E ol c’f.{ i1l N ’ at
Multipath beacon (pilot) signal Multipath microwave power beam

X1 <IFNZAL b OATFsL 75717 (Cota) DENMERIE

K2 BEWFHIHFAROTNFNZIL IO Y4 0KE—-L K3 VILFNARRETOMMO ¥4 70KE—LA
ZEHE

[1] cuedl &, AAFFEE WIS H 8 (EETZEE) OBFZERir, 2018
[2] Sasaki, T., et al. Proc. APMC2019, pp. 831-833
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[A Novel Catadioptric Ray-Pixel Camera Model and its Application to 3D Reconstruction]
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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 (V) 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 % 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 Nifia (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,° : E," and discussed that the
generation source of Ep°, 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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[ Study on Miniaturization of Plasma Wave Measurement Systems |
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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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[Power-packet Based Control and Its Application in Distributed System|
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[Interface Charge Engineering in AIGaN/GaN Heterostructures for GaN Power Devices|
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[ Cooperative Vehicular Communications for High Throughput Applications]
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Study at Kyoto University
THHEIZE R BEEHR Y A7 a8 KARMZEE  MEHIRAE 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. Ilemoto. 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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