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2015 # 10 * 28 p 1366 #14:(1366 Technologies)z # - % = =& * 1366
“Direct Wafer™” [ 3 chgs (b 3 5416 % & 2 f§(PERC) 7 # » 2 T1om e »c k&
31 19% > I 7 = Braw 23k 40 LA 3 #8348 B Fraunhofer ISE %3 -

1366 F 31 & & 5 “Direct Wafer™” > 7 & & 2 Ao & 4 415§ P & rc

5o L B FIROLFT e A HE AT S BE 19%E T E 0 AR E-F
Fig-HHEDL CHBFFRS HT P 20%iE s o

(2)F 44
1. 2 AP & fRF 1366 fL4

(W% B &LFAES 2 1366 Technologies » = = 3t 2007 & > 7w B A
d MIT 484 1 42 ¢ Emanuel Sachs x4 #7 B 4 (P 7 3£ = 1366 hglpiv £ ) - 44
TR 2 Wk & " Bedford - A d& A& & 5 "Direct Wafer™” » & < e BE &
*t % % A (Molten Silicon)E =% 5 H# K Flhf wip? I~ Si A
Ao 1 s "W and Flfop o @ 55 B B & (Ingot)r 2l & = e f [
ke R SRR BT

B RFERER DT R AN ERAREF AL 6 B R
2 R EPE D Bp 73 5] (Self Aligned Cell) o 15 iF 58 Hopbred B > % it & [
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e

1366 F1 43 4 W HFF L2 AWMR > BRS TR F LN B F A
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PERSFEAE I ASFRE T EF b2 -k Ah o 22 AN Y
{33 FFLHF-
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1366 B3c T4 7 > 2007 £ 2 2 3 SARHEN T £ EF o FHFFFE
24 22011 & 9 " % ®a: k% (Department of Energy ; DOE)#% = # 5
FARHZ O MRS AEZOPFE S LA K R

o FCFren T iRz ch o FIE G HihE e E A T BE S
ARFTFAFT » # 4 GE(+ £ R F) - Energy Financial Services - VantagePoint
Capital Partners ~ Hanwha Chemical Corp(ix # % ®) -~ Ventizz Capital Fund ~ North
Bridge Venture Partners ¥ Polaris Venture Partners % - 2015 & 4 * > ¢ B % [£4£]
FF o P A 4F » (Halyin Capital) ¥4 1366 > 74 F 500 5 £ ~ > F £ * R i &
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|
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Lygdest s Bp X R2p BREBG BYE
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R g if%?f‘{ﬁ 2SR ARBNREZE ) AP ER-KBE
TEE S 1273320 FR) RS folile R TR o RS
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FRAFTAIE L1366 27 > G 2012F 2R ABFXTALERF LA F

RAEE

2.1366 A BRI AR EBRBR 97 FRR

B R B § i PERC %74 @ 0|2 45 e d o> R a p v 1366 44 i
$BMW&%@@&’%§¥ﬁﬁ%%%Jﬁﬁéﬁﬂ@~ﬁié*&ﬁﬁi
e 55 E RS - AMRFE > 2015 & 10 7 4 0 1366 FLH T G b g0
Genesee iz B # A it 250MW ehi i - WM FT LR L T RE~ > ¢4 1
BE AT AR GRS A BRI A E A 50005 R & F
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A 2016 & 2 F W > B AEE 2017 £ 0 1366 AL E i E ] % A 4
AE A - L AidI GW % % > Direct Wafer § 1%+ * M 3]& 2 04 % ~2

10



KRB HEPwE P HFTEE - L)

TETAIrERRME > R PR AL TP wp RF e
$$ﬁ4$’mfiﬁﬁﬁ$%gkﬁm,&ifﬁzﬁaﬁiaﬁo&%ﬁ
TOPERE T LS Fl= AT %> ® Direct Wafer & 45 A 8 L Y sl 4
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= ~ LED = i Jjpeg B i

17 EK § 4%
(-)#3
LED 2 ¥4 B2 4 ° Qilw L Efre » g kond P T
Fd2 THOLED BT P HEFEA > 2 L rBP T B EHB NG AR
A& Bw> LEDRP A5 H Mg BRpEP A5 &~ 4442 B DOE
FNLED ~ R HEHEF 2 e 0 0T LB B AR S kR o

(= )LED g B =it

LED 3 B I 4 » $ive pARS 3 > Fpb ¢ 7 K kg B & ghik b L0 K
A3 E o113 R DOE 44> LED = A 1 S5 & ¥ MR > & LED " i 2 & i
PEGEEFENHBLELES AR TR IRAERI A ] F 8¢
BE P HFF R FR DOE ZE M AP IR LARE 4
3 AR AERE P ARG TR > ek 10T o

21 LED & %487 K& 456 7|4

(/0% A A SREe F R
Substrates « Diameter + Quality « Standardization
¥ | Chemical reagents « Quality/Purity « Bulk delivery systems - In-line purification
t Packaging - Standardization - Plastic Packages Package Shrinks

« Quality/Purity - Stability(thermal and optical flux)

T& Phosphor
[

« Reliability - Consistency
Encapsulation Quality -+ Reliability - Stability (thermal and optical flux)
In-line inspection/ * Yield « Throughput
Die 4l P _ uanp
Process Control « Testing - Capital costs
Modularization - Labor content « Yield
AR « In-line inspection/ - Testing « Throughput
Process control - Standardization
- Automation/Labor « Testing + Modularization
i content (performance and - Throughput
FEEE . _ .
+ In-line inspection/ compliance)

Process control

F# % R : DOE(2014) ; 1 # % IEK #32,(2015/09)
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LHEEER

s B LA B3R B e & F 45 (Sapphire ~ SIC + Si) 4 £
0t 5§ 43 (GaN) ks o feié * SIC - Sapphire Jir s T o sy &
Wi R (blded 6 R R ~ & % R e T FR)E A Fih- R 2SR RA
kR SEABIRAAR LB T Ko s GaN RiFA & S A At
GaN A4 i Jrf ~ &7 RR S L AIUHILE $HX < A 503 TR g s

FEH L LED HEMEHML - AN RFHER A BEF L P E
EEES S RS T L LTS L g LR
R4 o Silicon A Bz - o F Ui ¥ 3 F 4 F LED > v ¥ 4 ik Epoxy H
BHE ST RENA KA B Silicon 1 E 0 T ol B 9L F e
BT MR A ehBF R R A KF B B4

2. Die #l:3

2 & & gk 353 1 (uniformity)fe £ 42 (reproducibility) e & > 12 FE L
W >~ o Fp 2 W DOE & * - &g enfpih R Fhfilr Z X TP %
4+ ¥ Wafer uniformity - Wafer-to-wafer reproducibility '+ % Run-to-run
reproducibility 2x < Ap B P 1> @ b ™ A5 1+ 0 FlE & AP0 E &
BEG A~ o Fp 8 E =58k B R (um)e & 2 5 ff(em?) dod 2 957 o

%2 LED &k ik

P Unit 2014 2015 2017 2020

Wafer uniformity
(standard deviation of wavelength nm 1.5 1.25 1.0 0.75
for each wafer)

Wafer-to-wafer reproducibility
(maximum  spread of mean nm 1.5 1.25 1.0 0.75
wavelength for all wafers in a run)

Run-to-run reproducibility
(maximum variation from

run-to-run of the mean wavelength m L0 09 08 075
for all wafers in a run)

Cost of ownership (COO) - 50% reduction every 5 years
Epitaxy cost $/um.cm? 0.25 0.2 0.15 0.10

7 % 7% : DOE(2014/09) ; 1 7 IEK % 12(2015/09)
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7 f Wafer Processing 384 » HardFr Fqp '8 2 A8 B > bldod Fladt K
(Wafer-Level Packaging) ~ Multi-Chip Module ~ Flip Chip % H:js o

3. 3 XU

HEMELED A dd £ g F > Fl 4o i ATk A K R oo
EW#?$W$%$%ﬁﬂ» 2ol RAE(R T AL I F A
) REARER LT > FRM MRS AL P
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