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Summary

GaN attracts attention as a material for high performance optical device because it is possible to form a
light emitting diode (LED) and a laser diode (LD) with high efficiency taking advantage of being a direct
transition type semiconductor and having a wide band gap. In the electronic device market, in addition to
the high frequency application, GaN devices are expected for power device applications because a large
dielectric breakdown voltage is presumed due to the wide band gap. But GaN devices are still in their early
stages of development due to some technical problems including difficulty of preparing good substrates.

This report considers the future market of electronic devices and optical devices, investigates the GaN
market among them, and the energy saving effect.

As a result, the following results were obtained. (1) The energy saving effect of GaN-based LEDs in the
optical device market is huge mainly in lighting applications(200TWh), but already commercialized LEDs
are sufficient for most applications. (2) Lasers and high-brightness LEDs as next-generation semiconductors
are likely to make a big new market, but it is difficult to estimate the energy saving effect for new fields. (3)
In the power device market, the potential of GaN device to contribute to saving energy by inverters is large
(120TWh) from its physical properties. (4) However, since cost performance is important and it competes
with SiC and Si-based semiconductors in the market, much work should be done for improvement in
performance as well as cost reduction for the GaN devices to be accepted in the market to contribute to saving
energy.

Quantitative potential evaluation of GaN devices is a future task.
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NEDO #EE[7)172 £ HEE L. 2030 12OV TIEL LCS THEEF L 7=,
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AOEE (Vol3) TR 31 E2A
=6 DERITIGHRE

e 2015 & 2025 & 2030 &

A% (BHM) (EFM) (BHEM)
HEER 12,955,000 16,027,000 19,580,000
KA FL—T 1,654,000 1,054,000 863,000
HEIMT 1,136,300 2,200,380 2,373,000
V9574 776,380 827,600 855,000
BENE 481,000 594,000 613,000
- S 378,500 509,500 598,000
SHE - oM 223,600 237,700 245,000
T4RTLA 164,940 3,813,090 3,852,500
FiBIE 138,430 860,250 2,141,000
& &t 17,908,150 26,123,520 31,120,500

TAATVLATHFIIY a7 ey =7 XOBRABICRE S IKGFT L EHESND, F72 2030 4F

WCHEL SNAHEE GaN F A ELDDHERTDIHIT D,

K7 WEGaNFZFH

BARFE
TARATLA 405
S 4
MEMT 10
ki) 4

28 EIRIILF—HE

(1) 74 AT 1LA

T A AT A HBITEFNICL DO TRERTH TIEIH LN, T TIETITIVVENLT Ty
RV TVITIZFE A ERBATIHE AT D L, R TV Oy 7 F 4 NI LY @230 LED IZ78 -
TWb, T, Ny 7 T4 NOBZRAX—RIE, A% KE ITHIADR,

Lth. FREEL o~ A 27 1 LED 72 & WREIZA D B FREIT &AM 5 FREMEN 6 503, #idh &
L CEDRER R UX RN FIAD L 00TT - & D LTV, &5, oL X—
DOHERIZ S TREFEEDEITL TV DD, 1 B4 OHBET R X —L LTUIHE VKT
LianwelEbns, varaycy 7 EFHRICHITE A AR B B EER 7 SO S0
T2DOFR2T 4 AT VA HBRTHY, BFEmERBEL TEZRIAX—2K 5 L) O T
DT, BT ROHEE IR TH D,

(2) HEHHE

LED * L—H—ZL2EA=RIENRKDBRENEEZZ LN DL, Blito a7 Z 7
DOEZIMZOABEHO~y N7 4 MG EE 2 5, 2030 FOTFHIHEE TS 12,000 17 H/4F
DN, 1ERZ A 7D LED 8 3,400 Jite, L—H— « @Zh=D LED 23 200 T HE%EHDDH LT 5,
H B E O F4ER A 6 4R & LT, IR Z A 7 LED AN 20,400 ., L—Y— « @&&hR
@ LED Hi78 1,200 H5. &af 21,600 &L L TCHIRERTET D,

il 1 54720 OEEE (EAe—bE—2088) 1L, ~"ad v~y K770 120W 12k}

10 ETAZRARS R AR RATREMAS (UST)
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LT, % 1D LED ~v KT 7 TiX 100W ThH-o7=bH D23, 2013 FICBLAL L7255 4 A
TIX4OW I E TR S (K9), S HIT, FFRITZ30W L TOEHRANRIAEFNTND, —FHY
720 120W 23 30W (2725 & LC 90W M, XA AAT IR 500 e & LT, 45kWh O Eijil &
2%, 21,600 FHTIE, =R/AF—E LT S570GWh (£ 354,000t D CO, Hl) O E 725,
BIOHERHTIX, COLERIZNFITAETT 1km K720 2g FREN FIAD B 7=, FMAEITHRE 10,000km
DA TIE, TDON~y BT 7 mUTHE %2 173 &35 L4ER 6.6kg DIRILE 72 5[9], Zhnb
21,600 T B2 L D CORPEENRITAY 1,500,00004F & 72 %,

PLEDAS GaN % LED 7 > 712 K 5 CO, HITHGH AT 35~150 7 t AFFREE & ROAE N DA, £ D
IHBIWHARLED IZ LA TFHIEL = 7 ENFAEEZBE L TH, 20 1%FfEE L RiAEN D,

(3) #EHIN T

HOER L — P — (L, TRV F—BHNRNK 50% & EIR L —F—D 5%LL FICHATHRD T
<, TZ7A NN Lb—P—DEXFE2EICbHAVLONS, L LMEINTTRICESHWLRD
W EMEBIIRIMNE TH D720, F—HF D GaN I L 5 HF 5T BN T2 & O—ICRE S, /i
WD L HIZ20304FET 1 HE, 1,000 FHEFRREOEARELELTHLE, 1 B IW FBE L L TEH

K 45%, BB 1,000 h/4F &35 & 4,500MWh/AFEFRE DB E ST & 725,

(4) MRS

# 8 I FCIRB DN %2 v, BESFRE AL T 100~110 Im/W FEEN ) TH Y . LED
1L 110~130Im/W & ST\ 5b, s e LT KREW—RIBIATE CIE, #0¢4T %2 LED CTE
EHZ DA, 10~20%FEE DB = R ENRIAEN D,

®8 FIEARAIZNE

% FAE I:‘wl::\‘—: . F—A

(Im/W) gy B i
BHEEB (100W) 16~18 2.3~2.6% *
NnNayrysv7 20 2.9% *
we - RAS VT — 51% *
BEBRENE 110 16.1% **
BBt (FEER) LED 30~100 4.4~14.6% 249 Im/W FEEFE CRRG | *
#B®/\J—LED 20~80 2.9~11.7% 100 Im/W FREE CRKG | *
EEBEMH® LED 20~30 2.9~4.4% *
RGB B LED 20~24 2.9~3.5% *
LED #E{E 260~300 38.1~43.9% *
SEKIES VT 55 8.00% b
BERLKES T 40~50 5.9~7.3% *
*tv/o507T 25~35 3.7~5.1% *
AZIINSA RSV T 115 16.9% **
BEFMIDLSVT 125 18.4% b
REBEENLR (555nm) 683.002 100% *

*TERNAHE] [7)—BHEHR D10 XXToT7AKER] (hitps://ja.wikipedia.orgiwiki/FEI5hZE) BER : 2017.9.19
ORFEEY BHRESHREED X UJYIL—T F 1 AREERIRIILF—RER AT RIILX—EERS AREEH
MEENEES BM6 HEZABABRIERFAET—2FA)
(http://www.meti.go.jp/shingikai/enecho/shoene_shinene/sho_energy/shomei_kigu/pdf/g70614b06j.pdf) FEH : 2017.9.19
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R ORINCIHE SN D EIZER 2PWh &b 0bit T4 O T, 858k HILA LED ~0
RBDOHZEEE L T10%DE =R NX—%hEL LTH 200TWh LMD TRER2HDIZRD, o
Eh. ZORBIEY T 7 A T EWRERWZILAH LED TTTIZHSTHY . Zihxd S5 GaN
HRAEH LB OB XWX DL EMIIZ L2, il GaN #F1-& LTI, H= xR ich
FOHELRNWEEZD,

BtaR, B|h - AXUARAD XS B TlIoNn S U T TS OEBEE LED, L—H—~
DEEHAT 120W/15, 160X3=480 7, 2,000 Fefi/AEH & LT, 115MWh @ 4/5 F2F£ . %) 9OMWh
DE TN —IRITRIAEN D,

®9 REEBHAOIRILX—HEE[]

[EHIRE T kL
BN 5
2020 & 2030 & 2020 & 2030 £
HRRA HD S>> 24.4 51.2 192 404
+FUE 46 25.6 341 190
BEIEAANY K54 b 1.3 3.7 15.2 51.6
T4RILA | RATEDHA 2.1 12.5 21 146
DRRATOCIOA 17 2.9 16.8 34
FaJoszo4 1.4 3.1 14.3 35.8
L—H—TV 14 11.7 310 3,494
L—¥—PC 6.3 26.2 139.5 7815
WY Ii5 YIS BXT7r—X) 1.2 9.2 11.6 92.3
& &t 98.4 146.1 1,061.4 5,229.2

3. BFT/NMMR

3.1 H##E

GaN RPERDOFE -7 A ZASH E LTI, giko X 512, @EET A A LT —F 31 2
DEFTOND, bobb, NU—EGHITHT A AE /XU —F A A LMESOT, ZOEEHE
BANEEE THIUL, BEE TS AT —F R 2 L) T EITARY . WE O
X LXBITE DD TR, ZOROARRETIE, BEET A ALV G AITITIRE
EE AR, ST —F R R WS TEBAICIE. FEEIC L S P RENAROE®RTHN S,
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| EEER

100 1K 10K 100K M 10M 100M 1G 10G 100G

BiEmR® Hz

SR T DENF >

HE# - NEDO 7 = TR—2 (http://www.nedo.go.jp/tokushu/interview48_2.html BEEH : 2016 & 10 A)
9 FERRTFORRBEBET YT

B, REEO N —HIETIET Y 2 o REERNE O ZfENL L TV D Lo TR, I
1) THIRATZ XL 9 IZ HEMT # 1 ZFIH Lo @ ERARE 1% 1 GRIEH) (20 Tid, Sl
SER SN, TTCICEMEENTWAD T, SEITMEERIE T 5,

Z I CERAEPHIFF SN D XU —FT 30 2R E LTO GaN HB 12 AR EORFIHRIGE T 5,
GaN # 1 & L CIIBIE GaN/Si HE, GaN/SiC A, GaN/GaN FEAR A ST 5,

£10 NT—TF/3 4 RTHi5

! {'7_(;'7;;)7(*1’5 20164 | 20204 | 20254 | 20304
REBBIH 947,230 973,000 | 1,008,200 | 1,063,000
FHREEWR DT 492,100 544,200 588,300 650,300
SEJES 409,800 490,400 647,900 945,000
EIRE 43,100 50,000 64,000 102,000
FIRILF— 73,700 95,750 148,000 267,100
BEEMER 457,800 538,300 653,500 858,600

& &t 2,423,730 | 2,691,650 | 3,109,900 | 3,886,000

XU —F 3 ZARROTHITH 2 Ik 4 TEM (2016 4, 3 JK 9 T{EM (2030 4F) ELHEE SN
58], ZAVHITHEMNORAIT S &, RAEMG I, HHuaE#a 0%, BEE S, =¥
— 3B, EESWIITOND, ZOKEDESI AT A ATH D,

RARAEERO AL & Ui, mf, e, ML &S RSN S 2 T s E e
E, TRVX—rEE BB R, AR & B s, F1ISASHE RGO
[8]1% b &1Z. 2020~2030 2OV TIXLCS BHEFH L= O TH D,

E AR ENRERANRESRE (UST) 13
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BRRESERICA T -BERIEDHDRES
BeATGAZER | GaN RAERT /N A X DHAMFAFRBE L £ DFTL L
ISADEZE (Vol.3) TR 31428

e FEIE 14 8H (2016) 236, 2025 44121 500 {2030 4EICI1E 1,700 B & & 2 b b,
TN BITOWTRST 5,

£ 11 GaN/\T—TFT/\A RTii5

(%Nﬂ3gggjxm% 20164 | 20204 | 20254 | 20304
RAEWBIE 180 2,000 7,000 24,500
TERE SR 57 950 5,000 10,000 20,000
HENE 0 2,000 11,000 60,500
EIKE W 0 0 0 0
HIRILF— 300 5,000 13,000 33,800
FEEHER 0 500 4,000 32,000

& i 1,430 14,500 45,000 170,800

3.2 RAHES
2016 4-7C 9,500 {E M FREE, 2030 A121% 1 JIKFHFEE OTIEHEE S D, GaN 22V Cid 2 B
(2016 4F) 75, 2030 £E(Z1E 70~250 EMFREEICHER T 5 L Pl s D,
(1) ACTHT X
BEEEMET 2 Z L Ko TRIERO/INEUERFREE 72D XY a7 LED AC T X
WA Ry MNZieb,

(2) Ao =%
RIS/ INEUE AN BER S 2 KB OERIEIE . LED BRENVH 2 E DA o A—=2 T h s D
LR END,

(3) wRiE
TR SiRNEADISH STV B TH Y /IURIZ LD A Y v B L2 h EDHERIC
2%, AANEUVNREEREESBZOND,

3.3 FiRtkes

2016 4-7C 5,000 fEMFEEE, 2030 4121 6,500 (B MR O TGN HEE LD, 1HHEaRO BRI
P C OB EAA e & R B, ISR, 2015 20D SiC - 68 R, GaN : 5 f@MH
5 2030 421 SIC : 300~500 fEH. GaN : 100~200 EH 720 FIFg kA FHIESn T 5, B
K7L LTI FRERHIT 5TV 5D,

(1) {&FEE DC-DC =t v /3—H

PC 72 Y %< OEAFHEROERBIKICHWN OGN TV D, EREREEEZ CPU A E Y —0@EE
EIEICAET 5, F72 GaN X Si LW, 1 BECERBEOOIMEBLEE TCFF2 2N TES
Lxha,

RDOHNDFELE LTIE, REBER L E SEREETSH 5,

Si 2T /A ATIX 2MHz LA LD Eh# 72 DC-DC 2 " — X OFEBRIFTFHE LV E STV 5D,

SIHBIXGaN F T VP AXIZBW T~ V2 a7 UAX (GIT) ZBIF LT
J == VA7 IOBKOEBN TE 5 Z L& R L7[10],

14 ETAZRARS R AR RATREMAS (UST)
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(2) 4213 —X

PERAnIE Si @ IGBT (Insulated Gate Bipolar Transistor) & Si-FRD (Fast Recovery Diode) %<7
IZLTWDD, BURDEHZNZRIL 90%FEE & Siv, AL v F U THENPKRE L, S HITEHLHR
NN KO EBE T 5 ENFE L DTN D, GaN T AA v F o VD @l b fIREZ: 2
LINB AL v F U THRIROEHD IR TH 2,

A% FIIZIE 200V, 8.5A 7 T AT 260 R, 50A 7 7 AT 550 & WbitTind,

(3) @{EF HEMT Byifigas

BEIEOZERL, BHREBOMAKNEATE Y, HIEROEM ML, @8, SEEL~D
WENDH S, BIEIL GaAs &2 HEMT 225, &, @3EOBLEN G GaN/SIiC 235 H &4U TV
5, BlziE X (8~12GHz) (2B T GaAs-HEMT D H /1% 30W TH 573, GaN-HEMT Tl
55W TH Y., 78R 10%L L@ E ST,

(4) e
AL, KB R b, B2 7 7 ABDOMNER,., =~V AT DD T A AREEORG
GaN/Si. GaN/SiC D ~T T X & ¥ LEffioh ., Ko 2 b ESVE GaN AR OBF 72 &

3.4 EHEHR

NAT Yy RROBLKHBE T, EHMOEEEZHF 2L 600V ICFETH-dlcar —& Xk
I DC-AC BT 57-0DI2A R—EZNMEEIND, ZNEDT A ADEHEIAL, EiREE
DERDFRN,

WAAREEIR T, 2015 450D SiC @ 24 B, GaN : 0 /&M 225, 2030 4E121% SiC:300~800 {51
GaN : 100~600 (5[ L 52 0 EIFB AN TR SN TV D, BAMRHFZ L L QI P bbb,

(1) REHEY 22—
A. DC-DC =1 /"—%

300V OEMEEZ 650V (2 FE THIE, BIEENEZH T 52 Li2d - T, /ME, BEL AT
HE,
B. DC-AC A > /X—4

Hifta 3 FARHICE#, 1 HOT—X—IZ T P AZN 6 ELIT/ D, T—HF —4 HT 24
D FT PR PN 2SO ZADOKNEIREEEI TIOR8 5,
C. AC-DC @1 /3—4%

VxR — X CHRE S NI AN A EIRIC AT 5% F (HV) T, " 7Y » FABEEHEO[EAE
HAl, B BB ORI IVNADFE T

(2) - /NEHEY 2—/b
3~5kWh OEETT a2 H7p L, HEEMOBEEL AC [T L CTE—¥ —%8/##id %, DC-
DC 2 /"—H4 L DC-AC A ' "—Z 3 FHEN 5,

(3) #E
TR /S ZTFAR ORI Ev s, HHEEB L OMEHEMEICGREN H 5, BT A A TiE /) —
~ VA 7EE (BE3VELE) EERD T 7 ADFKROMRA, BRSBTS & D5,
J == U A7 OGAIITH IS TBIER D720, FHEOBIENB & 720 K 9 7k
JEDR B, #3E 7 1 2 OB VE,
KEIEY 22—/ ONWTIE, FRTHEEKOEREDGEE, HEONFUTEFHBRIEAL vTF 7
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BELENLRDZENE, A X —=F~DFR L L CULEEHE, DC-DC =2 o/ "— % Tl & B
(L DERMNFR Y, ERMERE & L Cid, OISk, @@nE#EfE (200°C) . @it (600V~1,200V)
@I (100kHz) 2B B b, T/NENEY 22— OWTIEE SI/INEOESER H 5,

3.5 BHRA®

B RIBIAIT IR RN & AR AARFI R D B D,

WAHARHEER T, 2016 4E0D SiC : 57 (8. GaN : 3 &M 6. 2030 (21 SiC 3 400~1,100 /&
M. GaN 25 130~340 B[ L2 0 RIFHARRTHISN TV D, BARERFE L L TTENERA
3kV-GaN & A A — F (KEGE DS B ZR72  HBCFI IR0 @ PR 2G R & 6k v ETINE
KT VARG IR EDET BN,

KESHT A ATIX, KEWHE D FIHE CEAF A E N @RS ENERTH D720,
BRSO ME SR X 70 & DR [an D 72\ GaN B SEASSLEER DS VLI /2 D, £ B X X U % LG
FCERFIZIE, IR v U TIRE O SRS E 2N S TH 5,

HEMMERZ AT, Si FlE2AWZEA. GaN DOIfEIL GaN DOIFEEIIEIFET D28, MHEAZ K
T 5L GaNRENEL 2%, £ 5T 2D & FEHOER T —/L RURPFIE 0 Bk = 7 7 AR
MR 2 L0 ) hL— RAZ7RRERE L THDH, £, SiEK ETO GaN =& %2 v L
S EFERAT & LT 2026 E Eo b, T ORMEZ ik L T2l E R A%z Si
IR EPELFIHADB TE D0 NRETH D,

ZDENTERE LT 7 7 A4 T ZANT, BB HIBES 2800, SiC X° GaN Atk 2 F 4
LM ERFF STV D,

36 MiGFELED

N —F 8 ZADEFT IW LLEDH ) JEITA) £HH08, LT L INTH S Tnsb
FCIE <, AEKEIC LD EZNRRENVWE S TS, £z, 7NV 22 CPU EROD X 9 72/
HNDOEBEDNE, ZRHEBIDEERLAN Y —F—0D AD B2 EOREETHELZ TH D,

ZOHEHTEH Si FERRERTH Y, KESRTILSIC REASINSOH D, GaN LI H I
FEACHHERR <0 i JE R L L, GaN/Si o 2 FI 3 248 5 ) @ JB I R 1 34 %L R 18
b, LL, KEDRIIHUEZEFOLERD Y | 72 B 2N =0l Ema A R Thd &
WO ER D5, 2O, MEOHADIHIIHFICENREID & 2 AR EIZRLND,

L% GaN FB 1T NIAL b D7D A MU URMATH Y | ZO7=OIZIEm a2 7
GaN Uil b HAR D FEBL), Si FoMR %0y Z 72 9 HR (B RAR BSOS TG & T IR 5 Bk
DERENLEEND,

Fo XUy URERRERTOSBIZE D GaN HESREROa X Ny oy B E 2
HILTWB,

3.7 AIRILTF—HE

NT—F S AT T, SikHFE 1. SiCHRHE L. GaN RE TN LIBEE LTS, HAR
TENTLHHBRTIE, AL AT AL v F oA "= ICEEHZ DL, MEEHEHREIT 30~
40%IZ BB L b, BUEA = H DEANEA TS, ZOD Si %A o \—2FEF% SIC £/
I GaN 1 IZE S 2 7258101 10%FEE OZHEhR O ERNRD HLd L bt T b,

[EIPNFE SR CIE - OFEM = 1L X —5% 8,497P] (2015 4E) DN 2,377P] (660TWh, 4E[HIH
#7171 994.1TWh D) 70%) IXESHE TH Y . TIHE DN T0%FEE (460TWh) 372 HAER]TH
BT D S0%FLE L H ) Al BRSO LA W 72 E DT DA X=X DEANNRNH S L Shih
TW5, ZHUIERAE XL F—WBE2 G772 5708, Si RHEEN TR THY . DOV T SIC,
GaN E 1 L7725, A /3—HD 10%)° GaN & LT Si £V 10%ZEH0== 2300 Ed 5 L. 4.6TWh
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FREOHIEDRN S D Z L1275, FERIIZEIFHFEIIFHE 13~1.7% (GDP 274 K) fRET
TERTDEFRINTNTDHDT, SH%OBEOMERET GaN F 1D a A N F o U intEDiE, B
HbMELT, KV RERTBEERT DI ELEZLND,

A ETOTRITIL 2030 4EI2551F 5 GaN £ 1 OE A &L 6 BERE TH 5, I TEHHEE
717 100W, 8,000 FFfE/AE, 10% D0 M EAE o s &35 & BEHEIEGEIRIT 48TWhA: & 72
Do TNl LTEZXDE, HROEIVHE T 24,000TWh (2017 4) TH L6, EN
& [FREIZE DB E T DHY S0%FLEENR A 2/ X3— X DB AZN R B 5 (12,000TWh) & L, £ D 10%
DR AARAEEATRhR A BN A[REE T2 & 1,200TWhAEDFissh RN i c& 5,

4. FLH
4.1 BARF

BEAR D X 912 GaN FBFIIEm R NIR E LTI TIAERITIALERE LTV D, Z D7 RIASER
& LTI EER L U COEREE LED & OBERITHVEWNIIR L 525720,

FYATVLAIZBOTHEED /Ny 7 T4 MITTIZ LED BERHA SN TWA 2D, kT 1 A
T A BICBT DR IMEERO RIS F Y K& b0 LTV iZevn, £, ~y Rvo v
T A RTULARNY RT I T 4 AT AR aT a7 ZIITH LT 4 AT LA Zfafd
HHDT, FEBREBIIRENEBZ DD, HZ X —ITxT 22013, G372z
WICEZDZ LT L,

HENEE O~y R7 A4 b THEfELED TRt A COH®BITI o EEZBND,

TRBAZTBFIZ VT GaN D LED NV TR LF—ZR 72 L TV A&EEIE 2oL, BEdRo X 5
(2 200TWh &9 XbOHTRERLDEN, ZHHEEAFE LED THYTH Y, EE koL
— W — DI IR DL, KRERE =R FIT 720,

fEfR. BIEDFHZ 1D GaN OFFEE A U GERT R E @R Z IRTEMR L TV DH O T, AL
YR F AN O TEHT R —ICHETEDLR IV N EEZ D,

4.2 INTJ—2EIK

PN —F 3 AR TIZADRD L 1) a RN FETH DD, BREBHESCHRT RLX—
DN EAREHASCE LD 7= 8O DOAZME 3B 3B & S, SiC, GaN 72 K3
AESNEED TS, T A R EDIFRE VDD D TZOIZHTE TIZRWA, A o 3—HF D 10%H GaN
F L LT, 120TWh fBEEOE =R VX —2h R HIAD 5,

GaN £ - IZOWTIE, IO THEABL TLRE, BAROHIZRIIHAZ Y —RLTE/m o T
VD, R —EER L UL SIC EBFREITLTWA Z D, SICICHTER LT—EDIEN
EHTHY, EHICHRDHATHATFHE T RAF—HIF L W HBLENS S GaN 1F7E L TRV
BEEZ S,

5 BRI EDT-ODIRE

SRR D K DT A AHHIZEIT D GaN & LED O = 3L —2h 81, BRI H@®RZ Pl
IZZ DO TREIND, KT OHBIZBWTEFOIH LED THoTh b, b HAARME
KOKIERIA LT URERINIUE, CROILHREZESBEZ DB 2015, KR
PR L LTOL—W—CmBEE LED 13, KX E21EY BT D FEEMERARE N DD,
B OT-DIZE RN = ROMEITIIR CIIRECTH D, oS kT 57201213k
BEM L& a R N T UBRHLETH D,

N —F 3 A1 TlE GaN B3 A o NN F R LI L DB RNV —DRT ¥ v LK
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U, SIC R0 Si RHEREFIET DED NN, SRR MR E AR D EETH
%, GaN Z T IIMEMIMEN S DRT v WEIH D DD, ARV —|ZHET DRRE I
THEDIZITELEMMETHY . MREM EE & DIZT A N T OB E,

BIEBARH D GaN F&7-1% Si 5, SiC FEMR, GaN Bt 7 & D LICER S i, 2 ERE,
it C—E—ERH D08, WINLTHBICE LT EVIBENLIEFE A N TH Y, MR
HLWBEOHEMAKE N, IS E ORI 2 FREERHMiE S % OETH 5, /-, FEAlb~
OIEFRERE & U CRMICEE T 2 MEOfRR LK 2 2 R of i O T A2 iz fo~T e X %
v VEIROBIRNSBE L EZEZ HND,

SE MR

[1] {RRFESDOEBUZ AT T H s LR - 2D EER YT Y FITES A/ "—va v
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