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Tier 1 module capacity 58GW

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
mm Supply - crystalline silicon = Supply - thin-film silicon
Supply - thin film non-silicon -—=Demand - conservative
——=Demand - optimistic

Bl1 - KEFEMHIGERAME
(BERI2KR : Bloomberg New Energy Finance, 2016)
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W BSF p-type cells mc-Si + BSF cells p-type mono-Si
W PERC/PERT cells p-type mc-Si # PERC/PERT cells p-type mono-Si
# PERC, PERT or PERL cells n-type mono-Si @ Silicon heterojunction (SHJ) cells n-type mono-Si

A back contact cells n-type mono-5i

B2 - WRABENYREREBE
(BRIZKIR : ITRPV, 2016)
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(BERIZKJR : 31st European Photovoltaic Solar Energy Conference and Exhibition)
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NEEEBEB/IER LAMERNBEHEFEINESH/IVE - BERAGES
MR A —EFEEERRE - NEAMEL I JLIBMRYRD & BHEEFTISAY
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X 00 HEHMEE E B EMEEUK S &t 4518 (passivated emitter with rear locally dif-
fused - FTEPERL) - )ER—EBREEBREBRIEHREBAWRRHRE - HIt—8
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—REBERIFEEMNERE - RPEILE RS —T{CZE R4 18 (passivated contacts)
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HEBEAEENZENRIERYEIE(a-SiHFA— B CEBIEERE - FFRW
BEAWEARERH FIFEHFOMEUR  ARABNETERMBNEEES -
EERAVRAGENSERYVRESERIFEWEEMRNES - Bes0RDE
BB & F1E SR EBENIZE (interface state density) @ MERNRFHRE LR -
BREaRENEEBIINGRE - B8 7 EEEWCER - BEABWRVERER
BERLAIER - MEFFESHNEEBRIER -

Protection layer for light receiving surface
Passivation layer for light receiving surface
- Crystalline Si substrate

I-type amorphous Si (a-Si)
p-type a-Si/ n-type a-Si pattern

FeEnEnEnEeEnEnEnlEE— Electmdepattern

B4 EEFBAGENEBEREE
(B RZR : Kaneka corporation, 2016)

KEXEMN AN FREE EE 1% H K% E M (tunneling heterojunction solar cell)
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tunnel oxide
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E5 - FBRUEEFHRETEEREE
(BERZRR : Georgia Institute of Technology, 2016)

EFBRUEEERNGENRNASE - AEFREADVEIRNRENDHIRAL
T - B E2EBAIFraunhofer Institute for Solar Energy Systems (ISE) * Institute for So-
lar Energy Research Hamelin (ISFH) ~ UK EBI B S BER E B2 2= National Renewable En-
ergy Laboratory (NREL)Z555 - Fraunhofer ISEff S8 BB R NN EFREEEHHEE
MBS - HEERNEMEBNEF~ - WERZERMEEL QcmBAIFZ n-typeid &
k- EENEBIEESFENE S SR MER (boron-diffused) 75 TUE/FHIHR - HFH
B4A7140 Q/sq - ZEBEFMB LB EbinE IR (ALO:) FRE#MEE UK R (EWIE R
MksE - TENEEEENSOMEERFREZEFEANGS - EFHEEWS
JREAB M EIE I B ETTC1EM - P ERA4E B BTOPCon (Tunnel Oxide Passiv-
ated Contact) ° Fraunhofer ISEZ&RTOPCon#E BRI K [5G EE M S EE H I QIR 4Z25.1 % - B

REEATI8S MV °
Al,03+ARC

TOPCon Ag

[El6 * Tunnel Oxide Passivated Contact (TOPCon)#& B~ =
(B RIZKJE : 31st European Photovoltaic Solar Energy Conference and Exhibition,2015)
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S—EMFEEMSFHEZFRIAEEZEERAGE MW LUAFRKRA - B7AHE
BRNEMGERE - B2 EEAEEERKIGE ML (bifacial solar cell) - EHMAYIEE
HEESIEWRATRAEEFERSEWERBHESEW SEREEFEF /T EEE -
Z @Y EEE 2 F RERBEE)IE R (LP-CVD)IIEPEI EAINBI MR EIE - BB
BEWEEETERE K (annealing) - EEBMIRIE N —PNER - BXRBEL
800-10508 - EETZHEWEE LIIEBREEFEE(TCOFRMEEHS FE
wifE - thP9TE S 1R Y € [ ¥J T 45 18 B poly-Si on passivating interfacial oxides (POLO) ° &
ISFHROIT T AE REE7R - ETEPOLO junction#E B RVEHIERIFE L -+ iVoc(implied Voo) &

732 mV « EEEMIEA12 fA/cm? °
Legend

|: base
- n c-Si
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- n poly-Si
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[ | sio,
- metal
B Tco

[El7 - poly-Si on passivating interfacial oxides (POLO) X[ & th 45 1B~ =2 [El
(B RIZR : 32nd European Photovoltaic Solar Energy Conference and Exhibition,2016)
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2. R SRERINT  EREERRICEEETHEE(Thermal oxidation) 77 T RAF -
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ENFE  WRIAATR - EFEWENEEGESITEL7 nm - E=EAEREFEN
fWESD - 81 : ik ’“_ﬂl: RE&L DRSS  HP#As(EHh I ERER
ENMREY - FH - EARR G REFEHRUAZEWHNEBHERHREHENS
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Chemical oxide Ozone oxide Thermal oxide
Poly-Si H (~1.7 nm) (~1.7 nm)
SrRee e nent 7 Ve@ o, @, i@
' [fA/em?] ?1:12,']‘ [fA/em?] [11;2,’}' [fA/em?] [1131]1
planar n FGA 1.5 742 0.5 743 1.1 742
SiN 0.6 747 0.6 748 0.8 749
textured n FGA 29 693 13 715 11 727
SiN, 6 735 44 738 3.8 741
planar 7 FGA 8 718 11 712 6 721
SiN, 5 729 5 727 38 734
textured r FGA 71 669 112 661 54 681
SiN, 40 690 48 684 27 700

(B RZR : 32nd European Photovoltaic Solar Energy Conference and Exhibition,2016)
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B - BsPERECWHNEEZEGELNL2nm  EERNEEBNREFNEFR - 5
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s BRBRUSEWESRIEWEEARENZEMCESN - VEFEH FEMBEHRN
£ A2 FSinton Instruments WCT-120 - &EEITHESHE M L HEHE RENE AR
N T%xﬁ’_—ﬂ%%Eﬁ@ﬁfbﬁ?)ﬁ«ﬁ%ﬁfbﬁﬁ - W#E S = 5 8 B & B E 5o il 27 fE Y
HEFRXGEM - EMCEEBRUES23% -

-7-

Copyright 2018 ITRI T ##{fi i 7tz



f~

ITRI

Industrial Technology
Research Institute

Poly-si

[

Oxide

(

Substrate

Oxide

C-si

Poly-si

10 nm

8 - BMAZRWERESRIEWELRS

(BERIZR © ITRI, 2017)
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(ERR : ITRI, 2017)
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