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Faster LED Adoption

Another breakthrough from Veeco. This time it’s EPIK.

Introducing Veeco’s new TurboDisc® EPIK700™ GaN MOCVD system

As global consumption for LED general lighting accelerates, manufacturers need bigger, better
MOCVD technology solutions that increase productivity and lower manufacturing costs.

The EPIK700 MOCVD system combines Veeco's award-winning TurboDisc reactor design with oD
0

improved wafer uniformity, increased productivity and reduced operations expenses to enable | e T

a cost per wafer savings of up to 20 percent compared to previous systems. l | ‘ = :

It also features a reactor with more than twice the capacity of previous generation reactors. p 3 i) = ’[Eui
This increased volume coupled with productivity advancements within the EPIK700 reactor, : —. o (e
results in an unmatched 2.5x throughput advantage over previous reactors. e = <

Learn how Veeco's TurboDisc EPIK700 GaN MOCVD system can improve your LED manufacturing - \"fpr

process today.
The advantage is not just big. It's EPIK.

Contact us at www.veeco.com/EPIK700 to learn more.
Veeco’s New TurboDisc EPIK700 GaN MOCVD System
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I/, FinisarfEfE 52 BN AL SRR T
AEitigi£2165005H% T, AllenT]”
EFEHITIREE, B EMRIFERI%
AR, iz itiEF2018E TH4E
FFi5E H 55 VCSEL.

3£ R MFinisard X #IFT B VCSELERI%
EERFERMNES. SERTIFERNE
E—E, FinisariTER M BB BE
BERRE S EXEMMBEERSIEL,

ERYFEZEEJeff WilliamsEx:
"VCSEL AN & H— e R R R AR
RIEEN N, BRIVBRENERKILES
Finisar& 1k, H#EzIVCSELF AR RN B 9
LR, fhihzein: ‘RIS E5EEHTF
BE—NEERR TR —HIEEE, "

FinisarA & #9Jerry S. RawlsFER: "4
THERINAZE RN SRINRE
#aISherman T & E—ER, A
BERNATUALH A EBERESARE
B ERHE A RIThEE 1S = A2
BiR .

www.finisar.com

(RS
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RDE R SR *E’Jaa}—*l% iii

MRARFBATHNETIES

b FHMEMEEGHEA
‘ R—EEZNEHI200mm
it (Si) @A EHBILEEK
(InGaP) SMERH&E S #h[Bing
Wang et al, Semicond. Sci. Technol.,
vol32, p125013, 2017],

mESHEEZHINGaPFHETEII-V
R EMHEERESIZEIRREK R
KESIEMN N ER, BRI

ERfRzRE, HMELSER, =mETS
B (ERIEM—&EXTF300mmSig&kR
Frb AR X HRE T #iF200 um
MSH), SHXYRERIZELRTH
B2, 552X FREZMARE
. MERIZEEEEHFLIFHS
B PR 1 ZE50 umIX A,

SREFHME - REABIZRARSH
REXER, N iEIE T KEMEERK
HETHRMAREERANT TR
BPEELSHRERE (Ge) EHELE
KBINGaPERAI S Hhi,

200mm (8%~) HEF KM E K
IR EE#T6° AR, JNEEE
EBEVILFESMHEITIE (MOCVD) #17,
Eﬁl%f" (GeH) FIIJMS, ‘T_ij{&/ﬂlm
TZHRa a5 FEEERE. FEiES
BFER/ME (PVTEM) f0zliminZE
(EPD) o #r#h4aHH T 293 X 107/cm?B9{iL
HEELHT.

ZN-ViEMRIME (B1) ZBIHK
B IEMOCVD & iz 88 A £ FRGeFk B Y,

1. InGaPHESRENRIELE, MR SH,

"T'/un{_L :H-"Z‘

In Ga,_ Player ~1000 nm

In, ,,Ga, ,,As buffer layer 400 nm

GaAs nucleation layer 100 nm

Ge buffer 800 nm

8" Si substrate

El1: =#InGaP/Sis K HIsMNER L,

B AAEHMnEB L, IKEEER
a2 =ZREFN=REH,
(As) #n# (P) o 5IKETFHLE
(AsH;) 1L S (PH;)., 5=

HFHE5GerI @& REC/ T4

GaAs, FTIA1%$H & E8IInGaAsE A
TEHREWMEERS, EKT=

InGaPAEY): RIETERH49%HE
ENHER, URAEER52%F154%
B+, MOCVDIEE A630°C, #4

N 2F, ShFEFATOD.

& In,Ga, P A SH VRS g EPD (x107/cm?) PVTEM (x107/cm?)
x=0.49 -82.5um(110) 0.251% -37% 1.5 3.1
-97 um(1-10) 0.222% 29%
x=0.54 -11um(110) -0.054% 17.5% 1.6 2.8
-32.7um(1-10) -0.041% 25.5%
x=0.52 -27.7um(110) 0.012% -0.9% 1.7 1.9
-44.2 um (1-10) -0.003% 1.5%

semiconductorTODAY ASIA - Compounds&AdvancedSilicon = $56& 5441 2017/2018

www.semiconductor-today.com



FAREE: JLHIRMZE 13

E2: InGaPRHHIRHKSH: x=049 (a), T T T T T T T T
x=054 (b) #x=052 (0. EHHIOKT 0{(a) — 0-deg -
(1-10) 50° ,  (110) FHEIH90° . _ — 45-deg .
SEMHENF10°C, € -20- — 90-deg -
~ - —— 135-deg 1

BT B B R InGaP BRI, = .
EEMER NN, IngsGagsPHIT = .
R 1.68nm, Ings,Gag 4P %2.08nm © -60- -
#Ing54Gag 46PAIA2.34nm, GaAsLE i © 1
EHIERE 50.8nm, BEETMEL S -80- T
O7 umBIBEIRIEM S (E2). e : |
InoasGaos PHIS BB K, BEE SRS BH
BT R 0 20 40 60 80 100 120 140 160 180 200
i P X281 59 25 61 P 43 SR Wafer diameter (mm)
BRAPHNE (F1). R REET ST B e e e e
B H1Ing 45Gao 51 P& A R AR LT, 0 1(b) - 4'5?329 i
Ing54Gag 46PHE ML FIE4RIRZS. HIE] E _5_' — 90-deg ]
Ino5,Gag sPHHRHE (110) 75 BB R —— 135-deg
EHRBET (0.01%), & (1-10) 7 = 107 ]
BAEERE (-0.003%). 8 157 )
MR AR, (ETBELEHR % 2 )
HE, HASE SRR TMIS = 257 :
5&MREEH S HEAIESEEHE 30- _
EHE, KRR AMERE R T a5 )
BESH 0 20 40 60 80 100 120 140 160 180 200
IRIBEPDSMT, InGaPR M B (iL TR Wafer diameter (mm)
(TDD) KEHEE, 941.6X107/cm?,
TIPVTEMRS Flng 45Gay s, P K 5 #7144 0_(6)' T 0deg |
H T £443.1X107/cm?H{E. . | ——45-deg

T e = — 90-deg
MREARGE: "EFXLENE, &) = -10- ——— 135-deg -
WIS H S, InGaP& K HTDD RS “;
SHRERAZN. KIHGeEMER 2 201 :
HHIEI3Xx107/cm?BITDD, GaAsZE E
R A InGaP RS ) 5 R SMNE & A 1 S 30- 1
DD, XEM TN AH S TN <
RE . BRNATAY, KA Bt 1
W I Rz A B YL ARII- VIR R B ;
https://doi.org/10.1088/ P00 20 40 80 80 100 130 140 160 180 200
1361-6641/aa952e .
¥ #:Mike Cooke Wafer diameter (mm)
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LTI R P R RE 1% GaN

XERSW L

R LUEF R A ZF R, ZIRM—IRIERIMEERRR,

2N EH— 4R INARET
~ — M E T LR R
1 L\ wessx, qusszs
HELEKSHEETRLE (GaN) 5
IhiERE, AREBISEH TR
aWZEMB L (Taha Ayarietal.,
Scientific Reports 7 (2017), X &
FE15212), EEHXTIHEATIN
1232 4 & Fh IR R B A6 P (R B A A 7T
FH, BN —REEREE.
BGaNE BB RBISBEMEN
BmaY [EEW-SHESKE R
EEET—1&, WEREESTA
&, RAFIEEFHEBRETNG
MEHZHZHESE, HEHE
AR, ETERENSHAINE
(MOVPE) KIS &M £ T4
A PR A 2 7= 4 B 38 0 L fth St B F 2244
KR

"M A E, RO R SRS
RERBET®R, " ZEIGHERTE
I#REME, FRIBIXKERSS
HEHIREFER (ECE) HiE
Abdallah Ougazzaden®&®: “#1]
AUEXNGaNEHRES —1TAUZ
4R, EEMMEMPZEE, X
MEARBITR AN, MEBGFET
WENS, FrEERLL"

MRAZRERAMOVPELZ B AL
1300°CHIRE TH2ETEERRR
EERKERAMEF R —TIE,
AUMEEARNEILAKE, FE
FERAEMNTEREEZRELSRS
MEEEZENRIEEN,

REZE{ERAMOVPE, E#1100°C
MEETHESERE LE#EERKBEA
(AlGaN/GaN) . BFRLIE

SIRER SRR 2 B E

E1: EEMNRXHRERZAAIGaN/GaNIEREE, (CRIF: EMiia LB TEk).

RIER, REREEIBEAEEED
Mt& R L, XA AR AL M 5T
BRo XEEBRGR AR B H AR
MASFIEHREFHMERIE, EE
AREFIAEHES AT HMAEG
K

MRARRT: "XHETFGaNtERX
HILREMAEREEMEFAITHRE
EREHXESER, HERBEN
E, AUERIAFEEAF" .
ZBATALE, fMEREERRE
RS, BEMREUMH L,
ERIED, XLEBRFRETURSA

semiconductorTODAY ASIA - Compounds&AdvancedSilicon « $56& 5441 2017/2018

S, —SAEME. ATXER
HHRTAKAZ100umX100um,
e AT WA E — A SR AR 44 £ B &
Sk B Rk

Ougazzaden®R: “HAIFIXAT L
XoXLESE, MAREAERRIE
B, BAOTATLA — R 5 % 388 B Bt
BT A XESEK, " MRt eEss
BB RE, ZRILK
FNH fih KK,

GaNfERBAINE ZHNATEE,
MIWERELZN, URFFEHE
Rig&., XEEREHRTFEEF O

www.semiconductor-today.com



Sapphire

Release and transfer

Gas sensor on h-BN/Sapphire
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2D Boron Nitride structure

NO, gas: boosted sensing

Flexible substrate

BHEMEERS N, IEFEAES
AREELFEREM.

OugazzadeniT#ESERTE T F
PEEFREX A REEE, fthif: "X
BH/MRE, TRUEERMNBENR
EFETRELRMIEMRER" .

AT G R GERBERRF K

EHHR, ARARNEBTRIGEE
ARELHRGERE, FESHEERE
MRS LRMEEERT T L
fib MRt 2 P R R BRI T —
%, WRIFEEINT NGE, BB
THREGARTIATEAER.

flis: “HATR AT IAER IR LIRG

www.semiconductor-today.com

RiEM, MAEAETEENER
IEAELHEHRNAREZEM R X
REREMEE, HERECSHEES
EREFEERE, "
ERROILER REARFERS
BHHREFRTEMEREA,
Ougazzaden®: "HiRAIHk Kz —
SREMRBERE, FTIIEIATIL
BEY B2 H M3+ KR AEE SRR 2
AE, mEtENEF~R"
TR E TF AR AR AT
ERETEBRARE~HEBRD T
B %1 £ B & St ZHRE F1 L AMR IR
B, IEEXI T TEEATARE

EFENERFER, XMTXENA,
BEGCNEEAEBINAETEFSHR
R AT AR EREFIRBEER
I,

OugazzadenFifth B9 5 /NA B
2005 FE AR—EEHARTEFEZIK,
ftbit, MBI TTIEMRS| T —LFXE
HREX U AR Tl 2 F) 33 b1 8935
i8]

www.nature.com/articles/
s41598-017-15065-6

www.ece.gatech.edu/faculty-staff-
directory/abdallah-ougazzaden
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fE ERRE{ERMILIRE FRat —iRE

MRARFERRXESI LERBARERE - IS MR BER SRR,

- EMHERTAZESEE
Fi 48 (UCSB) B,
wE (Si) EAEKBHILE

(InAs) EF = (QD) #AXZHRE
(LD) RS {ERMmeEl THLER
[Daehwan Jung et al, Appl. Phys.
Lett., vol111, p122107, 20171,
ZEBEIRE— SRR, FIKBA6.7mA
BEX FEE L E K ERMHENE
HE-HZHARRITBEREA.
EFSNFERNETERLEMNRIZE
BC B B A S5 ¥ HR BT 5 | 2 {32 55 Y iB) RE

S5EXTFE (K% HEG, #IR
ARZITERERBIALR
Bh, AEERERRAEFEEMRA,
i B B m 8K B BIR H R K.

AR ARESIFE LEAHE
(001) #i1LER (GaP), Xt HlAT X
MNASPII/V 27 i E iR 5,
HEWIE300mm, =% &5
AT LLERLER (GaAs) EEEKMR
ARtEN, BEREHRECMOSIZK
I HimatREREN. 2240
GaPEMEREHI40nmA ZIET K 1H
738

& F B R84 F SROMNE & &
3umGaAsEZHE (B1). BHESE
KEHET#E320°CFA700°CZE KM

MEIRREE BT E T B9 3RIR A&
fiIs, #500°CEKMI10E
Ing1Gag oAsHI B B I& L i ik B it
—SHRAINEFEDR, REEFHE
#MiE (AFM), ZdiEBERmARE
M5.45nm FiRpERZ2.48nm.,

HRFEEXf L& (ECC) ME
RIAFEMEZEE (TDD) EERMIL
MZ PR D20fEE7.3X10%cm?,

BAEZREEHAS FRIMES
K. BIEQDR I E495°CELK, &
7nm InGaAsPFH=%E2.551M 8 F
INASEF R, KEB7TE - REFRE
MITES80° CTAK, MLEFHNE
560°C T4 .

BITRAF AL XD TEI R
InAs EF RHEMRE1285nmiL BR
Hig, ARARPTIG: "FIEFY
#A28meV, RAQDR T —HRIF.
AFM&Z i REAQDZ E A A
5.2X10"%/cm?, #EfGaAsHiE LH
INASEF SR, AUEFEEES
M EEBE8AmeVHIH LT,

E-HERA-MENFERESR
B H#5150-200 umEE 25
BEEkRBESEKE.

1485 um X 2.5 u m B 88 14 76 3% 453
RIEPRHEERTAHI.5mA, IR

ARRT, AKXRFZAIERFER
EHIETFQDRIBEZRE . b1
BiE: "RINBFEEZNEHERKRE
B FZEMTDDA GaAstEiR £ A KHY
HENBEFAENRS"

ATFESHSNHHINEGFEE
B71mWILE, HES#ME N
400mAFIE. HETIRKENA
1270nm, BEERREME 15mA,
ELHEME -1AF (Fabry-Perot)
e g st EXF A=,

2600 umx8 u mAT# X Z R E i
MEAR175mW, FE{EH27.5mA
(132A/cm?), #E175mARY, #HEE
ME (WPE) #29.5%, EH5t
HBEFIX80°C, MIBINEA A
7mW,

MR AREILE: “XEHAGaP/Si
EHRIQD# A BB AT LLFE I TN 20 3E Rl
MEEEITENASEESLERET
TE" .

Z M EE32KH K F EAER
B, RPAPEROMIEE T, B
RARFEFRXEBApEASIB S
B EBES.,
BIEHMENSEHAE20CTAR
147A/cm2 R/ MNEEBRREE,
RFzZaiiRiEAEHE (001) fEA

Stacking faults

b

E1. (a) #GaP/SitfE EEKEINAs QDR FEHIEREREE. (b) GaAs/GaP/SiEiRMILZATF (o) ZFHIEFIGEXILLE

BT BRI IELE,
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ICk your size,

The Temescal UEFC-4900—ultimate lift-off metallization
performance like the UEFC-5700, but optimized for
smaller wafers and smaller production volumes.

It's the elephant in the room. With our Auratus™ deposition
enhancement methodology and the UEFC-5700, we brought

you huge metallization process improvements including near
perfect uniformity; but UEFC-5700 is a high-volume production
tool. Now we've packed this performance into a mid-sized system,
the UEFC-4900, because sometimes the elephant is just too big.

Harmonize your process to the vapor cloud and experience the
huge performance benefits, even if you run smaller wafers and
smaller production volumes.

ATemescal system can bring near perfect uniformity to your
lift-off metallization coating process. To find out more, visit

Temescal www.temescal.net/auratus-elephant or call +1-925-371-4170.

UEFC-4900

© 2015 Ferrotec (USA) Corporation. All rights reserved. o l

Temescal is a registered trademark and Auratus is a trademark of Ferrotec (USA) Corporation.
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a b
300 K
2.0 - -
=
e ©
= -
o
S 15 E
@ |-
o o
810 2
S 2
_ o
0.5 )
Ring radius = 50 ym
Ring width =4 uym
0.0 [ [ " 1L "
0.02 0.04 0.06 0.08
Injection crurrent (A)

E2. 95%HREZEZIEAI1090 umx3 umii 2R EEmCWIL i HINZR-BiR-AIELIVAE R R &, HE: 20°CHTREL R FER
FA6.7mA,

EFEEEKMNBERMHEABHQDENX  ZHHMOHEHINEA18.6mW, BF (E2)., HRARIFLE: "HITAA
B ~425A/cm’ B, MRAR HERHSEMTEENRETE, XIMBRERESHLEERELEM—
BEHAEHET RKTDDHERE HFEEERRIZMWPEMMHINEN #MERE-ASYrENSEEE

GaAst&iR, URERIRXHEERH &, REZEE, EXNMEERRZE
E;ﬁszQQPE (%ﬁﬁﬁ*%ﬁ’l\iu 1090 umX3 umia S, 3t H205A/cm?, & KEHBWPEHR
1) BREBRBR" . 95% = A= (HR) &HARN— 23.55%.,

M1366umX4umPIEFRFXE NMPEFTERE, MEHESKEFNT  hitp//dxdoi.org/10.1063/1.4993226
BE74mATHIHE SWPEA38.4%., SHEEAN., HERRA6.7mA £ & :Mike Cooke
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Guiding processing forward

Developing lllI/V integration on Si?
Speeding-up time-to-market witk
GaP-on-Si integration.

GaP-on-Si templates with high crystalline perfection
for high-end applications

For today’s high-end applications we all strive to achieve a supreme performance.
The challenging question is this: how to boost the efficiency of Si wafers to get
one step ahead?

Our solution for you: NAsP HII/V
Our technology has mastered the first challenge for the integration of a variety

of I’V semiconductor materials and device heterostructures on 300 mm CMOS
compatible (001) Si wafers. For this purpose, we have developed a proprietary

nucleation process for the deposition of thin GaP layers on such Si substrates OA40
with high crystalline perfection. -f" 4
Pl
o
Curious? For further information, please contact us at NAsP.de ]y 2T
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LED#H!|3&

ZERFR R =T,

NAHAT AT

T AR AR B
ERMEETERRNS

}\E £, BEMER & IFARLY

~, LED, ERHANBFREH
BMETIZITHR, EMEMITIT T4
KERS. BEIRAFMLogan
Williams#flEmmanouil Kioupakis
RIEAITTIHE, ERKRABFH
BEAHER (InGaN) BIREX
AREIASNELEN—ITTE
(('BInGaN alloys nearly lattice-
matched to GaN for high-power
high-efficiency visible LEDs’,
Applied Physics Letters 111,
211107 (2017)).

FAInGaN/GaNHI BHER SR
HIEEMABEK. BERUETE,
AESERIE{TILEDRIS R HR.
METHRIZRERIFERERHERES
HEl, EhBRFHNENESHBLT
BZHRT (BFHEN) MIARLK
BXF. BEREVENRESER,
TEEE®ZER, B— 1 EENBRAA
ZERA—TEANEERE—IEKX
MERREBERF. B2, XXz
THEZANER - InGaN5GaN&F& &
FEUCER, A< SR B BB A X
TR T A BERY.

KioupakisFWilliamsik A {122
BEHARSMESEInGaNIE R,
BT HERXEAEBA T E, M)
EEXREEARBZITEDR L (BEF
HRZHAPREDLLE, GRRS
DE-AC02-05CH11231) H{EASH
REBRITEVHITE—HREITE,
ZIEBEFMInEFIL2: 3RIELH]
fMAGaN, ATLERJLF5GaN& &
TR ABInGaN& €. X F/EIHE 5
#, ERIKEL0.25%, RIFEKE
ENETERYMNEERNEEXE,

T FEEENTERS
BRI i€ T~ 4£LED, mInGaNd

FInGaN+iz

B KR LEDRIRER

IX2: 3RIEEFRIEBMINE S EGaNR AT A ~=4E 5GaN/LF & & A AIBInGaN;

FEIEINZI4.5% AT A Se iF R B RYiE T X 4

? | | | |
B AlN ]
6— w-BN ]
N G: - i
sl C STk \eT :
M - - .
o 4
3]
&
o 3
c
@
m 2
.1
0 | | | | |

Lattice Constant (A)

B G50 RUYESANTREENRIEERNIEAR, EXTTERHRUABNGaNEGE
IR FGaNMI RIS, MENNGRER TENIIAER. B R BApplied Physics Letters

111,211107 (2017), AIPKUAXFRA.

,ﬂuﬁﬂHTAE“E"ﬂnmL%‘%a’JﬁIE

XEFHEEERBFNAINS, X
#BInGaNAIBEH PR AEE 1 3.39-
1.75eVEEI A #IE, SFTEA
ARRE, X5HEMREENS 2 MY
mEETRXEE) AIBGaNE R,
mxFailkEHHEZTHE
.

FTHREZ: "MENEERET
WMHAEEAEERK? " BRAMRAR
EEWEIESE, BMMNMITERRA,

ZOWUMEEREMBINGaNEE K
W, XEAEEN. BIHAREBInGaN
FMBGaNmI hZ R, MLZIIF
i N InGaNFr & IR E L A GaN

semiconductorTODAY ASIA - Compounds&AdvancedSilicon « $56& 5441 2017/2018

FTHEEEREMISE BTHMRES
£3%HBGaNE & EZELHH
EK, AR AGMHIT, EREZER
IR AR AT I ERKFIA4.5% R E 8
BInGaN. #M, XFEKEEMFE
EH-THRBREBEAMEES
T AT A SRR MR

RS LEDBIZI R AT AKX KB AR AR
R, BATAXEZREERN20%.
MRARIR, MR 5 e
BInGaN# &I R iFERBET iz
AHMEARELBEMILEDM B P EKE
EMERXE, S5 EMRITEIEH
—#%, "R BRILEDATE IR H £ EH
S &3
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4 N

E2: BInGaN& &M RIRLEH, ZEIRKZFHLogan WilliamsFlEmmanouil Kioupakis{# F ZENERSCi& i HI B [ sE B it BRI B IR FitE
i, EHBAInGaNE M BERR SR L EZERS TEMNGINEN RIZXE, RHRBLZFEKABIEE. RETCEATUEKERR
BARXE, RBESNETRSLEDANE, (BRXKIE: Michael WatersflLogan Williams),

XMTHEBATHEEERMEE  #I%K%K (DMREF) itXIfX#. www.mse.engin.umich.edu
&% (NSF) HEIAYEE1534221S

http://aip.scitation.org/doi/
Bitxigit#r#R E L it &7 full/10.1063/1.4997601 #£#: Mike Cooke
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SEE: LEDFIE

MEJE—

o ER T AN 2

e FERAMLHBENRP LIRS AN HENIMNEREH]SE,

/Z E##Ferdinand-Braun-

— Institut#FATechnischeX
'fll.‘..\ 2F & TRES (DUV)
XX Z_HE (LED) MHEHELZE,
ZIZRFEERERFARBLR
B (LLO), Mg BEAB WA IZEN
[H K Cho et al, Semicond. Sci.
Technol., vol32, p12LTO01, 2017],
LLOREC R A L#ITH, #R
ARRETH/EFER, ALLOERE
ST ZHHRPERET X S EIMNERE
B3 #5.

AR A EDUVLEDMARFRE,
K, ETTISHT, SITAESMREL
Mg, EEAARMNERURER
HRELCEREIERIRES LRI RN
#12, MDUVEE H B A SSE AL &

ZIZERVERFEER R HERR
Eﬁmﬁiﬂlﬂhﬁﬁ%#, X ENA
HEREE, Z/NASIE: REAN
, ﬁﬂk;ﬂféu#ze#mouv LEDEE=
AFERAILLORE K L RIE"

7 (0001) EEALAEEENILE
SHR (MOCVD) £KTEF
900nm AINZ # =, 200nm 80/ 2 [
HARYAIN/GaN#B &4& (SPSL) AIDUV
LEDZ# (E1), FEHFO0.65AIE R
8, 600nmAY AlysGagsN, 4.2 umEE
B Zn-AlysGa, ;N E, 3EH
AlGaN/AlGaN% £ F B (MQW) iR
X, pElAIGaNEFFEE R, pElAIGaN/
AlGaN#2 B&1&, FpZlGaN#EZEmE.,

HiE TG 2 P IR R S F % TR X ndE fid
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