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WA, ALARELOBRBEIC X W Bl & Z SN ARE R OERIVEICHROEEREE > TV 5, KR HARTIE,
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Uy RNNUT 4 #RBT570121F, BRI E K= 2 MEOESEARAIRTH D,

BIE, #idh Si KEEEMICBWTHBEDO KIS Z EOTWADIE p M Si B TH DL, 2L 7 OFEICHERK L
72X VT T4 74 A LOKRTRMEE 2> TS, ZHUTK L, n B Si EHUIHBILE PRI VT T4 7 XA
LDIRTIZEN D B-OEEEN VRN, Bhd@mdhRBINRiAD D, Fio, K= 2 MUIZIZHER Si FAKOF|
JABRENTHY ., Fat ZAEERBRKIR TH D 7T X~ VD ZHNWT-~T a4 ORI LY Emah®Rb s a
RETHDH, L, BAFHNCIFET B p Blo I o & N TONEWIR LN EHE B i & OV h R &2 1517 T\ B,
FIT, NURFEr v 2,28V OV HERIRER A G T 2KFTF /R F@Ev ) arh—n_" A K
(ne=3C-SiC:HIZHFEBE L, R—EU7HlifizITo 2 Tp M= v & & LTREEM~NCHT D Z E2MmET LT,

ZOMEBHIEFEOME & R TARYV RE Yy o IRRENWI E 0D, KBEBEM~ISHTS & RE oy R4
Ty MZEVDEF ¥ VT ThHLIELOEEZHT, lfRE 2K TS E58N08H 5, &2 Top B ne-3C-SiC:H
TI v A EHAVEBICREEREEA~G 2 2EBIoONT, YIal—a A {ThoTn, FORER p B
ne-3C-SiC:H DF ¥ U TIEEDM . Ry _—32 g VO RE Y » 7O (K1, 93eV) Wy S5 2
LT, EROEEET S Z L BRNROT R B0 ENEKATRETH D Z L EH LN L,

BT, AR A DD I W& JE 7T X~ CVD #E% HV T p 8 ne-3C-SiC:H K (< 30 nm) Z/E L, EX
B« PR OBEE R AT, ZORRE, FICEVIKEFRIL - 77 A~ AET) - WEENZB N TRED
EWERAMER S, X - AFOREE RESUET D2 LTI LT, 7o, RFNCFHET 5 Z &R
T o7 p BT/ FidL 3C-SiCH RO FE A MEFEAMIZ 33 T\ Conductive-ARM ¥EZ HI7-ICIRE L., WIEZ1T72 -
Too TOFER, TENANT 7 ARG & T FERBGT OESFEREDOZEEZFIH L TREBIEREEAHET 5 2 LIk LT,

LIAN, BVWERHEMEEZAT S p B ne-3C-SiC:H Z AW T KEEMZER L& 2 A, WERICHEAT S
ZEBDRTRAKFIZL Y AmEEDRRE <AL, BERED 300mV &RERDESRREICHIRINTLES 2 &
DHA L, 22 CRFRKBIC Iy F IR H D T7ENLT 7 AV ) 2 F—31 K (a-Si C:H) &3
I N—va URELTUCHT 2 Z L2 BE Lz, ZORE., KREBHE3 - 6 % THERMREEEZ K E A
THZEITHHIIL, HE b5 mn IZBWTHREIRHEEE 6.8 om/s ZiEK L7z, ZORRIE, a-Si, C H #EEA
Wy o R_R—=y g VIIRERL TS Z EER LTS,

REIC, RO p M I v X ROy v _—v g VEE AT oA n BES S1 KBRS Lz, ZORE5,
p BOBESIFEOR LIZ X0 #RIR 72 WET 5 2 SICRBI LT, Bz, pEORBSEE R ER Oy _—y
a VIROEEEIMZ XV | p BRERHCRAET AR TIRKBIC L D=y F o 7 ORBEMGIHES Z & 2L
L7z, ZOFER, Ny =y g VIEORFBARIRIZEBW T, BIETLZ 302mV 75 648mV ~ & FREENIZ A E X+
52 LTI LT, T, 400-600nm O RIRICBWT, /RO p BT ENALT 7 ALY av BB 2 5NEE T
FERHFOND L ETNA ALLTHEIET 5 2 LTS Lz,
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A heterojunction crystalline silicon (c-Si) solar cell is one of the promising structures with high
conversion efficiency. However, there is a serious problem of light absorption loss in the wavelength range
from 400 to 600 nm in a heterojunction emitter of p-type hydrogenated amorphous silicon. This thesis
focuses on the application of the p-type hydrogenated nanocrystalline cubic silicon carbide (nc-3C-SiC:H)
with more excellent electrical and optical properties to a heterojunction emitter of n-type c-Si solar cell.
This is the first report to fabricate the p-type nc-3C-SiC:H/ n-type c-Si heterojunction solar cells with i-type
hydrogenated Si-rich amorphous silicon carbide (a-Si;,Cy:H) passivation layer by very high frequency
plasma enhanced chemical vapor deposition (VHF-PECVD).

In order to investigate the effect of p-type emitter with wider bandgap, a simulation model for an
heterojunction n-type c-Si solar cell using an p-type nc-3C-SiC:H emitter was developed. Using this model,
it was found that these parameters affect valence band offset and electrical field at p/n interface, which is
critical for hole carrier transportation. According to these results, Al-doped p-type nc-3C-SiC:H thin films
were deposited by VHF-PECVD at a low substrate temperature less than 400 °C. A high dark conductivity
of 5.7 x 10 S/cm was obtained for 27-nm-thick film by improving the crystalline volume fraction and
carrier activation of the films with high Hy/MMS ratio. However, there is a serious problem that the Si
surface is unintentionally etched by atomic hydrogen before the deposition, and then, the ¥, of a c-Si solar
cell was limited. In order to solve this problem, a-Si;  C:H was inserted as a protective layer with high
passivation effect and durability for atomic hydrogen etching. After inserting the i-a-Si;,Cy:H layer
between p-type nc-3C-SiC:H and n-type c¢-Si, the V. and conversion efficiency of a c-Si heterojunction
solar cell were improved from 302 mV to 648 mV and from 6.88 % to 17.0 %, respectively. A high internal
quantum efficiency of 0.87 at a wavelength of 400 nm was also achieved with an optimum i-a-Si; ,Cs:H

layer thickness.
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