B ES 121090

ARRHKEZE
EiFHREHATORMMEAERRRET —2N—Z-BHRER)

Eﬁ%ﬁ_—-? e fL ith b NI — s =l=5)
(FOSC) as BERILERREIEYMFERIZE T HIELEE R R OHINH] & BT 4 HE

MET—< Control of off-stoichiometric defects and the electrical properties of oxide
(BX3X) Az semiconductors grown by the electrochemical method

Wt hant cc | 7oy 7YY ZHEAME 8 2012 ~ 2014%

rK

e #¥F c8 | FH F WEEE R 20144

=4

%= n—Y=F cz | Ashida Atsushi HF R KBRAFILKEF

"‘D o
R E Ty, | KIRRFIIAY AEBTSHRA - A5

BE ea (600 F~800 FIEEICELHTZELY,)

AEETEH, ERIEZHIERL-BEMFEFRERDOT )7 ORRELGDHIFLFERERMEZLILSED
CEICEOTERGERFMEEHIHT S LT EMEL - RIEMFBAABTILFMICHR I DIER. TORELL

BEBAAVGOLURITKBEFORRRIARRAEETCOERILERIGICE-TEBLELS-O. BEB~DEF
DRI IRRYMRREAEDRERNTIEIERE/ NNILIBDILEARTEICAFT AR BLIZREITE S, CDR

REMEEEBBRBRNILVIEBDDRBIDAFT UV EEDEIZK>TELAILEN. REREANDAA B OEREI A&
55, AMAETE p HBEREMFEBEERO—DOTHY KEEMDOIRINBIZIEATHIENEAFIN TS Cud ZESIE
FRESEDEIC, BEREEDO CUHSUIC HEBEFEESE =, Cu0 DRATAT X7 DERIIAXETHD
=8, N BEEEILSEIETIH U R E TS B, AN RIEBEFHIETESLEER -, TTEMRRD pH %
12.5 [CEELT QU BEFEILSE =154, C- V,,EII;EJ:UEF%OT—%?J'/1IZ77+_'7°’5‘—,EF' Na (X Cu SRR (ZIEK
FELERWMER LG o=, TNIE OH (SR LT Cu? ANEIZBE| I HIESh TULSIREE, 3415 (u0 DREHNEERIR#E
RIEEDIREIZHD-OEEZ -, F_THRETHS OHDREEZ pH =12.5 (J‘Hé?’é 3.2x10%2mol /L h i
Stt-, TDFER. pH=10. 5(OHGEE 3. 2% 10 mo | /L) ETHOEIT N AABLF Tx10cm> His> 1x10°em>E£ T 2 #7
DLz, INIEBRFEOEBEN BV T HIETHRIEBEDE BN IFIEINf-HEEZLND, LLELY,. I
FCREEHIENZBE T DRENBOTLEM > ERIEFERRBIEMFEERICEVNTERMGHIEHATEETHSZE
. ENFLALE-ERGESMENRIRETH L EEEIIL-. A FEDORER (L. SEBRIEMFERICKIKGEM

FHBENDBERIEZAREGCADEREEELIT50DTHS.
F—T—FK Fa B L8 BEXILERE R b EXfzE

(LLFIFEALGNWTLESL, )

B BARa-F A

MEREES aa

MEHEES Ac

V—hES

_‘]_




RRXE (COMRERERLHME - IEICOVWTRALTSEELY, )

S HESFGs Control of electrical properties of Cu,0 thin films grown by the electrochemical
24t method.
.. | EE® oa |A Ashida §. MiE4 ec | Physica Status Solidi (a)
B Sato, et al.
R— aF submitted FKITHE cE #E ap
SR AZREGB
M
L | EER e #itE4 oo
51T
R—T 6F ~ FITHE cE B ep
SR AZREGB
M
L | EER e #it4 oo
51T
R— aF ~ RITHE ce &5 oD
EER v
=
o | EE
HRE s FITHE O A =Y HE
EER v
=
= E4Z He
HRE s FITHE HO A =Y HE
RRSCEE ez

The objective of this study is controlling the electrical properties of oxide semiconductor thin films
prepared by the electrochemical method. In case of the electrochemical deposition, the raw ions are
reacted and changed to be solid at the growth surface. Consequently, the concentrations of the ions
in the vicinity of the surface are lower than that in the bulk of electrolyte. Thus, the driving force
of the supply of raw ions is diffusion caused by the differences of ion concentrations. In this study,
Cu.0, which is p—type oxide semiconductor and a candidate for an absorption layer in a solar cell, was
grown by the electrochemical method. The origin of p-type conduction of Cu,0 is copper vacancy.
Therefore, the concentration ratio of Cu® and OH", that is the source of oxygen in Cu,0, were altered
to change the supplying ratio between the ions. At first, concentration of Cu® was changed, under the
condition of 3.2x102mol/L. As an outcome, contrary to our expectation, the ionized acceptor density,
NA+, did not depend on the concentration of Cu?. This is expected that the Cu?* is excess than OH", that
is, the growth of Cu0 is limited by OH- supply. Then, the concentration of OH™ that relates to pH of
the electrolyte was reduced to be a Cu sufficient condition. Then, the Nx* changed from 7x10'6 cm™ to
1% 10" cm® by reducing the concentration of OH™ from 3.2x 102 mol/L (pH=12.5) to 3.2 %10 mol/L
(pH=10.5). This result is expected that the copper vacancy reduces by reducing the Cu* relative to
OH. This achievement enhances the probability of applicability of electrochemical processes to
deposition of oxide semiconductor thin films and fabrication of solar cells.




