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MaxBright’s compact 2- or 4-reactor
architecture enables single or multi-layer
growth for maximum process flexibility.

Veeco: Driving the Future of LED Lighting

Veeco once again sets the industry standard with the new TurboDisc®
MaxBright™ MOCVD Multi-Reactor System by providing the highest
productivity and superior performance for LED manufacturing. Leveraging
the success of Veeco'’s production-proven K465i;" MaxBright offers seamless
process transfer with expanded wafer capacity and advanced thermal
control technology. Designed to accelerate the worldwide transition to

LED lighting, MaxBright is the highest capacity, highest throughput,

lowest cost of ownership MOCVD system available.

Learn more at www.veeco.com/maxbright

Veeco
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EEBEA100nmit, HFRHFIER
2: "MREEBREGINEGEEMEE
NF250nm, BRKESTHBK
£, XEREAHF2DEGHENFE
R, BFAg#BEMNERAENT S
MR, 5—F@E, WREEXF
250nm, ZHXiFERESEM,

SRIRE i =it

XXt F HIR T K M A = A AT ELAY

HME 1 #43E — 55 0 T RX [0 4 A

MOSHFET=4 (B1), AmAME
FANSLHMMSSKEESIANE
BFAE#HTHRZ., HRTEADMER
E: 20nm#50nm, XEMIITE
M mMmeEs, F—MEETT5nm
BAIGaN# 2, E-MEBERE, &F
ﬁ'i?%éﬁ’éi‘]'ﬂﬁkﬁnmﬁ’]/ﬁﬁo

FEREETFHREREFERARRES
MAET3I5SnmB =8 =% (AL0,
) AT RE. TEREREREZHE
A, UWEREE/RR. RAE&LY
800 CTEASHIR K204 #h.

R/REBEEK/R/IRIE, &
750°C TRSHIR X308, MEEAH
AR/ g, MKMEESIAH
0.25um#42pum,

E1. #IER BB pRIGaNT T2 R % MIEFIR MEGaNEMOSHFETsHI B E R 2 A,
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EREM— /) HHAMRI R D EH
Bittim. #MILEBERZEHNER

B, X FERAp-GaNE %ﬂﬂ']a)ﬁ

Kin, ZBHEMFERLDT=Z1 HER
(10001%) %iﬁ‘i‘@dﬁ’/“?ﬂﬂdﬁﬂfﬂ'ﬁ
THIHRRAEZES.9%, HILF&E
BHENBHRE—SHAH48%,

7 B A R B S B R E .
EUESH+0.8VAEE, MERD
MiEHHOBESE+2.9V., AT
%ﬁ%%m,mﬁﬁé%%%hﬁ,
EHBNHERTEMN,

RAUMENRASREMRXFAR
MEes, EREEANHBERLT,
S5 A90MA/mmFA30mS/mm, T
E LR HEEES A A255mA/mm
#52mS/mm,

WRARFDERFIBENTHEM
MECEREREMRE, HEFK
A fEl R M A& T %, X4 % M4 AR 1M
&, HMELER RS R i E25cm?/
V-s#1 9cm?/V-s, M EE 25
$4.72x10"%/eV-cm?#17.03x10"%/
eV-cm?, XHERTRENRE, #
T/ xEite (E2),

REMEERRK, HRARBEMAE

BEEM "GaNIEFXNAPREE
MEHZzZ—" . fNFFER: "%
HEItERE, ATIEDRRELERE
RpMERE TR, MSEHE.

R 985 % 3um B, %OV E
GEImA/mmit BERT, EHRE
MEFRELDTOV. MATERE ) soprinmuiiss 0. VIR EAV AR AT A (o) TN AT SOV D),
B OBAVEE, X—REMEERE

MEERMTFEXL flxﬂqa\ﬂﬂ-,ﬁ 18] 26 )
WMeERkEiRLE%, EEIF5IETEL
MEEE, TASESOHERES

EE’]EE% 188 13 &) £ st 3 0 40 4% 2 REG I STER

WIRAIEER, BUREUS SRR GIR

it, mEERGEEESRNMETE, for Semiconductor Today
AREHERE. omm
http://jjap jsap.jo/link?JIAP/51/034101 www.semiconductor-today.com
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FAL MK FELED & 5T 2T 5b 3¢

BHALEXRZFRRTAESHRAMEEENRLIAAKIEZ AR IA~4E1.46

EXRBEZ IR,

AEEREFIELETFHEEK
E & (InGaN) #5Kkf91.46

ZEARAIMNE 5 Z 1R E (LEDs)
[Katsumi Kishino et al, Appl. Phys.
Express, vol5, p031001,2012]., iX
eETAEKAFEHEAS (~87%)
BRERMSC AR B FIERR
#WED (~30%) WZNENBME
Ay,

MBHHFE, THERBFATR
BILEE, ERSETRALYEKMHE
REEMEI AR, BEEESNR%E
BIRE, FATUHRKME KK
BEEERT, InGaN LEDEY & il
KIRFELE XM K (570-520nm)
B, XERAREEKERESHEA
S HInGaN, MEHA S EHE TR
R KEKMEREMEEN, Bit

E, BE#H4AS (InN) MizgEB L
BHE R 1.95F KBk,

S KEREMNINGaNFE¥ENEREEZ
—&, InNFIGaN#M Bl R aERIFIR
&, NEEHNEK, FESHEE
MEEsRMRESR, BR&HE
KA,

BT ERKHSARINGaNr E 3

Z45h, HMEEKXRTFL49%BTHI—

MHMER, EXENTR, EAn
B HEER SHUEREL, FH
HEINBIEEHE (Mg) BZXHp
ABE,

FERENAARARESIRS FR
5pE (RF-MBE) TZ R, @#Eidgk#E
2, FIAEXREK (SAG) GliET—
Mn-GaNARER =AY, MKHE
H&EA325nm, =AREEAREA
350nm,

K IFEHBONMAINGaNF R E Fa
300nmAYpEINGaNEE=E (E1).
PARHEBTRERE — NS, %
Z BRI EER/NE A KXF20nm,

PEINGaNE R > T30%HIH&
B, UBGLEESHSEEREN
FEHERNBEFHIEMEE,
BAEHEA1050nm, #E/IER
BEEEAMEELASEENMK
ZSEMEAE (MOCVD) £k
GaN,

FELE i E 4 K AR TRER RO S 5 E AL 40
(ITO) EMSEEHIE. NMAERM
AEK/SRIEK/ &

BB EEREp-InGaNE# (Mg)
BEHREMAE, RERSIEEN
HEmARAHABHBRITH. N
MgRENMEMEERNRERE.

InosGag /N: Mg 7

=

A
INg.g7Gap 13N =<
A

. avaN
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A
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%
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@
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> >>>>>>>>>>>>>>>>g\>>>>

B S DIMIIINIIIIN
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=
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E1. (a) IELISMAKRHLEDEMREEEREE,

IHHLE.
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(b) LED&fF (#MmB) HINEEMWES5°HMBHIAMAEFERME (SEM) BILH
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BREBESBGENARBEEATV,
ZE1mA(30A/cm?) B, BJEH3.5V,

FEA—NEEHENEEERET
960nNmII K FITHHMEZ AN E,
BHMIEEL G ZERLN,
1.46pum (WME2) . FUEE
(FWHM) #157meV (~0.27um),
E1.46mMAFI17.8mAZ B & H5aERE
ENRIL G,

RFBLALKEK, ARARMGITEE
ERHEESENE6%., EFHEFER
SWHER, ARBEESR, 28T
MiXtERmZBEESRBS/NE thE

FHITBRR,

ﬁﬁ?‘lﬁ J\lLl gﬁﬁ ”?‘Zﬂ]lkjjl_
BHERZEI- Vﬁﬂﬁ%ﬁfﬁﬁﬁlﬂ‘

EL Intensity (a.u.)
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T
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24 0 4 ‘

8
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Wavelength (um)
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% St 25 (WLEDFNZ St — R &) A0 IR

MBWEZ R LEEORNEHMEZE—T" . @

http://apex.jsap.jp/link?APEX/5/031001
E2. (@) #E1.46mAZ|17.8mA Bt BiiEAT, EFEINMInggGa, ,NiEEEAIGaN

{E#&: Mike Cooke EYKAELEDRYREIL K (EL) kiE, (b) ELMFAEESHERHAR,

A

CS CLEAN
SYSTEMS®

Safe Abatement of MOCVD Gases

» Waste gas treatment for MOCVD research and
manufacturing

» Safe, dry chemical conversion of toxic gases to
stable solids

» Proprietary CLEANSORB media specially
developed for high MOCVD gas flows

»Backup column for 100% uptime

» Integrated capacity endpoint sensor

» Local refill service worldwide

»No handling of toxic waste

» Newly-developed chemisorber for GeH, applications

For more information please contact
CS CLEAN SYSTEMS AG under:
Phone: +49 (89) 96 24 00-0

Email: sales@csclean.com

www.cscleansystems.com
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% JCLED

mm 156 PHS

PEMFRAPRARERGERFREERE, RUMELLEDAE3S0MAR

= 7415%.

H 12
R R HOBF 52 A 3R £ FA
ERFEEE, RLHSK

I LEDZE350mAHRY 3L i tH 18

5 T415%,

PEBMARART A ERFHEE
= (GEBLs) , WIEM&Ex &K1k
= (LED) Ho#itiIhE, #350%
";‘CH’]E[@] i TN T415% [Ning
Zhang et al, Appl. Phys. Lett. vol100,
p053504,2012], MEEK

(efficiency droop) ML LR th#
HIRZE150mA, MERBEHESIE

)

#O

o FEEE (CEBLs) A%
SR (AlGaN) , ZEHAERK
MEESRLEDF, UBRBEFHHE
REER. BFHHEEE, SR
DEINGENBEEER, ATERE
HEME,

%, AlGaNPE#EHESINTEHCH
B, — e, BTFHMEE
B, sNtE—EEELHEE. 5
— 1 EERZ, AlGaNS5#EER
(InGaN) EFMIGaNHE 22z EH
BIEKRESIANTRAMNE,

AILMESHREFREERN,
HRENT~EXWMRILET, BETE
EEMEREERT, XEBFHHET
ERFHNZREGLAENEE (2
FIRFIHIER A, BQCSE) .

£, AENHARART AGEBLs
RS EXLEDRYERE[ R www.
semiconductor-today.com/news_
items/2011/JAN/NCTU_130111.htm]
o MR AEEARKMENIKKKE
HEE L, HELFHPERFZRKR
(CAS) ¥ S {RFREAM & .0 1T

113

Yl A
X =

EBL p-AlGaN

30nm

VIO v TRl AN/ AN 2 S A/ I 5Am
N VY SIALIINICAIN/ NJCAIN

Substrate Sapphire

E1.GEBL (AIZEM0%ZEI20%EE L) FICEBL (20%AIZE) REE,

PR REARAVeecoMEE
Bi{k=SHETR (MOCVD) #%
EKLED, A EBF30nmETEM
20%AI4A 57 #IpEAlGaN EBLs,
H0-20%AIES L EHERNPE
AlGaN EBLs, £K#KA c-&Mm
(000 HEER., TEMLEH(E)
BEMNTXAHEITInGaN / GaN
B 54 InGaNE FH5GaNHE &1 —
MEER.

LED#Y & E 235580 umx 250 um.

WEELY (IT0) ERESARENRA

EnBMpEGaNEZEME L, £ERAR
M/ & HK,

R L XMXHEATH S TRA,
ETFHP BRI IAEGEBLE 4 IR
D, BN, EELZXIEMNEFZELEDR
518.6nmi5# 2 GEBLER 4 /Y
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522.4nm,

HE20mARIENT, GEBLEHR
TTIEEBREERAMILEDI30%A
i, R ARIEGEBL LEDIE{ESE
BRI Y EFRIRAIRILIT,

HFEMELN, BRAEN—8KS
FERLYILEDE HIEEF,
GEBLZB 4 ER K FESAAILED,
#£10-130mAsEE, GEBLFICEBL
LEDR)iE# 4> 5 A5.8nm#FA9.6nm.,
XFRUYLEDRIE, BHESED
ZEBL (MREHIE) FpREME
ZRIMRE—1TEFHP. EH
GEBLMIM R EZEZ IR F— 1,
WMEERFEESEME, MWD METH
[E B RLIF,

ZEGEBLLEDH, 20mATHIIE[E A&
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EmDT0.38V, ARARIR: “#&
EERHRUGFEETRO=A%
&, ERTHRFORY, 2TAR
KERE L ES R FiRzh. FGEBL
LEDki%E, BFRMEIRIUSA, NE
THZRAEEZFERDNT, KMES
NA—DEFHBIEMBHE FHE
UNCEINE: L

MRAREEE B FGEBLA #l gE T
G, TNEARERES, B
T IE o] B th 1S 2 2L &

GEBL LEDAI5L¥i T ZR A 20mAFI
350mAT, SRlEbtER R HIENT

163%7#1415% (E2) . SFEFUE
(EQE)RYIE{Eth TR HILE150mA

B, MERFRHEAS0ER,

[>H

http://apl.aip.org/resource/1/
applab/v100/i5/p053504_s1

{E#: Mike Cooke [E2. CEBL LEDFAGEBL LEDRY S i i Th# (LOP) F4bEFHZE(EQE)SHRMTILER,

How many devices can fit
on the tip of a pin?

Ask us again tomorrow.

For 35 years, Plasma-Therm has been shrinking
the limits of what is possible. Today, our Mask
Etcher V° produces at <32nm technology nodes.
And our sights are set on 22nm and beyond.

Whether it’s new device designs, accelerated
productivity goals or innovative material challenges,

bring them to us. We will meet them. Plasma-:Therm

A LEADING SUPPLIER OF PLASMA PROCESS EQUIPMENT

Advanced ICP, RIE, DSE™ and PECVD
for R&D to Production

plasmatherm.com
sales@plasmatherm.com
+1 727 577 4999
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AL ANEE

HIRER i

NF R ESIRLEDEIM R BFE R, HEETENARRERKEISOKTA]
SCIR AR TEHER, WFE{LYILED, fEEIRISEIEt BoRE T BEM A,
EMEEZRTAIILES%K., Mike Cookeit{TIRIE,

ABENXEAXZIRE(LED)F
E tRiSE R @A RAN KX

Win, XL&RERRER
RUSRREMERMIREN. %X
FEXIHE "WERERE" M,
B8 N H—ERSERE (@
FELTERER), WXREETE.
MERERETMA—N[EAULERN
REEINAEE, EETLEDHRHATE
REMEZCHM, EMEFRAE,

WH-LEBRERELNHNIERE,
HFLtEBREHRF-ENEEAFE
B, —1MEANBEIMBEENS
i, BREAMEIHE—FI
H, HRgEEEBIZ—IHRTF
ni, WERSBKOBRE, Wk
BE (RULMFSERALER) =%
MEIZSBETHRFMZR, BFAE
MEXiEHHpRENEAR.

EXE, RIVKRERIBRREEN
BRAE —P=RNEUIEZE
LEDEARREEMAERE, 5—1
R EMRAMEEHRUEMEEL L
XEAXLEDB RN, £ X
LAEHH, E—MAERET X
RS E R,

IEFE R FiRE BRI
CHEE TSk (RPI) FI=E£LED
BnE (BF) MpR (BN) EA
XA IEFEHEINARERME PN E
TEHELATA AR EMEZ R E

H. [David S. Meyaard%;, Appl.
Phys. Lett., vol99, p251115, 2011]

ALMESHBHIHAEF-TRE
BFEEAEZHH— P EEEEEFE
pEESHEME, BF (nB) MER
(PR)HERFEIBRTRTE, BF

N

TCHILEDRYRI R IR P

s
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>
O
c
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o
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-
=
©
S
o
©
=
Q
<
L
0.01 0.1 1
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1. A8OKZI450K3E B A JLMEE THIGaInNSME FRUERBIMIK. RPI/=ZLEDIRM) .

NTREARMSFTRBMEF, EAR
MhEEZBRF, EGCHERLESD
MEERFRERESH T12-20meV
e, bz T, #(Mg)ZE(E)H
BERZM® LE£140-210meViEE,

XEEFERATUER (~300K)

HEREFHREINAT AR A A

(kpT, ~26meV) #HfTLLE. ELtHE
HMERLFAUTEERE, MAFD
HERAMBIHEEEmM~AE, —1
EERMBKRIEBETFT (exp(-Ea/kpT)
) R, FESEnEREBEFKE
fHEE, ERERFRERME T2-3
THER, IHMANBEERREE
SR, FEME, BRIRBAEN
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BB ERBIZZIGENE R A EHWER
FRIpEM AL

MARARBIEUMELE TERE
RAMIHSH., EUHK S IE
FFEHERRAFZEEMIEL (p<<n)
AREFFEREME, RBEEULHAFE
HHER (p~n) HITHER. AT
EERl, FRT—PENERLE
Bp - n4,

EnBHpRHE R FRENER, F
AEBXETMER, HMIEAEN
ERER. EFENBERLT, MRS
met, E&RIEE R pE iR RS E
(1.6nm), xfFEINSKEFRAINIHEF
BAFRELpRZEIVREXZ LM
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EEAFEHNER, BIA
18.3nm, E+EMUL,

AEENBERFRENS — DM
=, mRIH/BUEFIRARERRKX
2%, hiE@mzpR XiH, BFGaN
FREFIEHE(100-300cm?/Vs)E
b= iR E(1-5cm?/Vs) K5 %,
EEGHEFHERESB S,

EXMEEZENNERT, AT
ZEHEAF, AREMESHEMERTIL
MpEIXREMHEEE, KERFREM
REBERSHp-GaNFRHIBE R,

SRR YILEDR HIEB 2 a94R

HR® (InGaN) EFMFEnE Fp

BGaNEZEMHKE. A, MEE
EFHEBRFREMER PRI L K
B, SEAVREEHESHMETEE
ARRENpHEZE, HETEFNE
ENXEMpEEZEIFIERFHEEE
(EBLs) Xt FPEIL B FmpE GaNAy i
HEEHAN., IMBEFRNSTEIE
EHNFEES, XHERENEAN
FEERME.

T 7E8O0KEI 450K EESE B Tis
ITENKKES4ONm (EX) £F

HELWESIKLED, AR ARNIK
THMNMEZ EEEALERERE
BILESERE (MOCVD) &K
SEHInGaNPFiIGaNZ K £ = T
(MQW) HRILEDSMEZEH., $REHERHA
FIEEE (15%Al) #EEFMH

giziE. ARRRREFBEMELR
BEREEZEARABELWEREE
EMEL, REMNRACENEHRTHE
£, MRS HIRMME,

HERNEERCWETNERImm x
1T mmBys R, Jei D& B 5ushi ik
MR (1%&FEk) #Ti,
L3k 62 B AN AR AT A
HEBOKMRMIIERET, AU
THEEEXHPpE SR FEEEHF
7, SHEFRERBEFRELEN
KEXBE, ENE (B1) &0
B 35 2R 8 P WY S B IR FE WO PR A
K. B, SAYMEHESOKIL
HHEX, FHERENFST FME,
MRARW: “HIRY, X—I
SHAAGaNEp-nE ZHEHRMA
F I N R R A R BRI TR
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B, BEREMREK, BELHZTER
BFk. ZESB—1TRKOFAIHRE
MFRE, EMREHERTLES
ENER.
ERREETESHIEENE, |
UEBEARHTFRRMMIEEE
F-ZNEEHRNMBER, X
I B Shockley — Read — Hall (SRH)#/L 1
A iR BE 0 A 1 B TR B

MARAREHARTEBREREN,
HREAZMEMBER-BE(-V)H
HNEEEEF B ERREER, &
REY, ARAETEIRFREE
BHEATA, ZAMEADIEEE2).
MREARE: "HINRH, HIAS
RRREINSGBEpEXMEILRG,
FEERMNBE TR SEHUER
BEPE—M"

Plasma-Therm, of course.

When you need help overcoming technical hurdles and bringing your latest
ideas to fruition, come to Plasma-Therm. Not only will you get solutions
custom-tailored to meet your specific needs, but you will also benefit
from our breadth of experience, leading-edge technology and innovative
thinking. For 35 years we’ve been enabling Specialty Chipmakers to extend
the limits of what is possible. Bring us your challenges and together, we’ll

redefine the boundaries.

Plasma-Therm

A LEADING SUPPLI/ER OF PLASMA PROCESS EQUIPMENT

Advanced RIE, CVD, ICP
for Research & Production

plasmatherm.com
sales@plasmatherm.com
+1 727 577 4999
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HEEREHNAS, =RYEEM,
BRAEIANNEZEHIER, EELE
EREMESHER SBROVMETF
iff tH A0 B A Y HR B L RE

Z/NBEEING, BRERSRERMK
REAHNBERT—HH, EHHEK
E "B—IEHERFRENIASK,
EREFRETHRITASEM .

PR TERER S — 13N ZLED

FREBEMEM. 1VA2VZERX
MEBATUBREARHTEBEENE
FE iR # %,

R T RS 4 A BB R — 4
R &=

5% ZLashkaryov¥ SR E#H 5%
B S M SH[REHHRERR
I RHRETHRRAF(COMESH
EE TR R PR 55 SRR
(AlGalnP){t ¥+ EK625nm
(Z1X)LEDRI B FE[V. K. Malyutenko
et al, IEEE Photonics Technology
Letters, v23, p1745,2011], X%t
BHNBFRUECIEEIEIO%, MH
FHIRAMBEHRBT0%HIKE,

Malyutenko % HILEDZ BT W A 18
BEKE200mmERN-GaAstT K £
BISMNELEMHIER., pBMn-BER
AAIGalnP, EHEZ XX B LS EFMH
(MQWs)#J X

BHEGEMKMnBEEREZE, £K—
M.7EZEXKBIAIGaAs D T HLH& R 5T
$#(DBR), &itDBRAUB VERH
ERIRR., BETREH124ZEXKE
KiZEApEGaPE, ATHRRESH
H SR H B

T pRIEMHNEHEE5ENERE
ZEHEBERI(E3), —13ECCHY
1.4mmx 1.AmmEISERHEEE
700umAg B p B HERt(LEDT),
LED2FILED3 A HIE A Tmm xTmm
BEEZMNER, SF—1100umiy
EfpE RFNERM &, KIBAINE
EMEEEENSERasmaEnk
BRLE.

LED1, LED2FILED3RY#EfMmETH 4
51 40.385 mm?%(19.6%), 0.3 mm?
(30%) #10.14 mm?2(14%). & FHBk
R LR S BN AR RN, X M BR
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EANFIE, UARBARBEA A RIKABMAR. (RPI/=ZLEDRM) .
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<
£ 450K 80K
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efficiency
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El4. 7 ELEDRY 4 tHIN BRI B AL, 1R NRERAEREATEMATIER

(RLR)MEREFTHEANE (L) HRRAIRE,

RETIRM) .

(F SRR BT/ + SRR R

FAREREE: LED 39

IR B K MERI R A £

HFEEMSBAEMAEIK(ES),
SRR TLED2SEIM TR XA L
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X2 B it
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TiEA ST, BEE R NE K
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