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i - Development of silicon nanoparticles with mesopore structures and photovoltaic
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performances of inorganic/organic hybrid solar cells using porous nanoparticles
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In this research project, we proposed a new approach to form the mesopore on the surface of silicon (Si)
nanoparticles and to control the impurity concentrations (i.e., n-type phosphorus donor and/or p-type
boron acceptor) in the nanoparticles using metal-assisted chemical etching and thermal diffusion
processes. The impurity-doped Si nanoparticles with mesopore structures showed low resistivity with the
variation of the impurity concentrations. Furthermore, the inorganic/organic hybrid solar cells using the

Si nanoparticles with mesopores of approx. 30 nm in size attained a power conversion efficiency of 5.0%.




FOERER
AW FEATAE

Annual Report
The Research Institute for Science and Technology
Tokyo Denki University

| ARFAREYDOER

KEGEM O = A EIE: & O Ergm b2 /L
AR MARALRBEm E LT, U ard ke
T LEEER D v — 2 EEL L7/ AHKES
BMAER STV, ZOKBEROTRLF
— B m ESEDITE, Y arF R
LHEMRY ~—n672 % p/n REEIROILE L
T RF OEFIEROHFNEE L 2> T D, £
ZCARERE TIE, ) KT 2 W R
by F o 7 & BRHOLE o fF TS &
VU ard R RENC S LVEMBE 2 KT
LM L T RTFERISIRINT D AR L %
HES 2 Pt 2 S %,

2. HRDEH

AWFFED BHE, ZAUEMIE A T 2 Nk
eV aF R ORIEN 2L L, ZAUE
s E AT 5T /R & - I8/ AR E
MOV NIEREEMRIET 22 & ThH D,

S HMEDAE
AWFZETIE, HA 100 nm DY =) KT
2 LT 7 v Ak SRR/ RS/ MK IR B IR &
7 ALK TR/ IR AL K FE e/ MK IR B RIRIC &
e mEMLET y Fr S E T Z & TH
KRS ALUERME TR LTz, fHlEIC
ZALVERENEICAFET 2T /R 2BREL
Tt RHHILHA] (n Y > KF—& p AR
TR TE) AEMEBAAEEY S Z & T kLT
WEIC A Z RIS, D Eo7rE 22k
. ZAEREE R AT AT ) 3t
b2 ER U7, 7o, W/ ARRBEIX, £
LEBELAT LYY arF R REICEE
MR ~v—Z A ra—MILogEL., Rl
CEEMICEREREZIZRT D Z & TER L,

4 TR
vV art R RIS L2 U8

DHFLY A XL LR EE AT D 7201, A
BTBAMSE & BET R 4 AW AF LI X 23 M 21T
ST7, TOFER, 25~33 nm OMIFLY A X &4
L& UEREEN T R REICSEIER SN T
BY., KKT63 n¥/g DHFHBEALTNDZ
EnbmroT,

R, ZIEMEERETLHV ) T RN
HORMPIRELRET DI, BT AL I
ML L BRI T ~ v BRI X B 21T o 72, T
SMFER LV, U 3T RT3 7S OB
fLEIZ) Y R —BX ™R Ra 778720
ELTHEY, 3X10Y cm® L EOEIRE CHRME N
TWH I ENmMBEn, £z, EiREORHY
WMy o F 2R 6%, 3.3X10° Qem O
BVEFRP GOz, EHEHIRZ2 5T 30 nm
DL A R BT 5V art ) hitx
AW CHEER/ HERE A ER L 25,
5. 0% D TR X — BN REFGDH Z LN TET,

5. TR ERMXF

dsERm ) G2 )

©  PFeglBEr. AFBHM. AHEBL, dlisesE,
PRV ZE P ks 4 a3 WA A o TR D)
F ) FHA EEFE-, JETI, Vol. 67, pp. 21-25,
2019 4

© PeEgBEAT. AR, TS, Wik et
ATIED LM Y 2 vF ) SRR, 7
SN =X T 7 2019 4F 6 A FET

CFaFR] Gr2fF)

O (EHEES. FHY - RS TEOWEITEN
T2 ZE /ALK T 2 R -, ST Bkl o
2. Hx(, 20184F 10 H 25 H

O LRI, =R F—N—_AT ¢ 7B
RV F U LA F U EBEBME NGRS Y
U ad Rk OB, U i
IREUWH]  Hefiraesls, B, 2018 48 12 J
3 H





