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V905 Embedded All Transparent Metal Oxide Photoelectric Device

]

<]
Yourim Choi -

=

(Sangyun Kim -

age- 18y ogy.

Gyeong-Nam Lee -

== T
A&ES

Joondong Kim)

Abstract : All transparent metal oxide photoelectric device based on V.0s was fabricated with structure of V,0s/Zn0O/ITO by
magnetron sputtering system. V.05 was deposited by reactive sputtering system with 4 inch vanadium target (purity 99.99%).
In order to achieve p-n junction, p-type V.05 was deposited onto the n-type ZnO layer. The ITO (indium tin oxide) was
applied as the electron transporting layer for effective collection of the photo-induced electrons. Electrical and optical
properties were analyzed. The Mott-Schottky analysis was applied to investigate the energy band diagram through the metal
oxide layers. The V505/ZnO/ITO photoelectric device has a rectifying ratio of 99.25 and photoresponse ratios of 1.6, 4.88 and
2.68 under different wavelength light illumination of 455 nm, 560 nm and 740 nm. Superior optical properties were realized
with the high transmittance of average 70 % for visible light range. Transparent V.Os layer absorbs the short wavelength light
efficiently while passing the visible light. This research may provide a route for all-transparent photoelectric devices based on

the adoption of the emerging p-type V.05 metal oxide layer.
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S99 EAS0] tiFdEol wet M2 oluAI-e] e AAA
Q1 olfroltt. FEHE oURIEY B9, ¥, Holuis, HYE
S9 o] SQAIEE olFoltt HYE WHe FeEEoIH
5ol tE AAd oluxidol Hisl Hg¥ert Hite 8ol
ALt BGHR= RS sig 7dte s 6t0] HtEal 483}
5ol ol =Fgsitte B miiEo] Roof-Top BN AH]
oF o] AiAor Wai7t HX ge gl SrEEHoIIT F

doll= AlAHoR EAVE WA gon MAs FAESHe] AnE
¢l REZX] AHE 71X B8 ™o thet #Alo] IA 5
7IetAt). B35l FUIA, gshE E4o] 45t I35 AlshE die
AE olgst T FFAX |77l & g
ASHE HHE Al (metal oxide semiconducton)= YHFROZ Z=A
o] Y ¢rE-ol £ FAFE 7Kl & oHA] W= (energy
bandgap)C& Q5 7IAIZA FoJoA Fibgo] 246101, 25
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A 2 &l =2 FROIEE10ecm?/Ve)E 1A
7™ =0l 245t BHEA|oICH1-3]. ol&st FF wiRol nlzj
H LWLA JleEsA & e wal QU
Vo0s(vanadium oxide)= Z| FE EIZAAY M2 Fat
| AESE ERZ OPEEQl AFTERE JIRA FF0l 80l6k,
OlUAl &7}t E01 22~27eVe OUR MHENS /X7 wiE
o] Ftgo] f55 §4& AU p-type 415tE HH=A oIt vV
,0;= A7 HEHQ §4s ol8a) A L=2tojojLt Lt

FH 51 22 U7X E 0|80t EMXIAE, MA Sof Al
251 Qo E21Z2 (physical vapor deposition, PVD), &
A} BFARH (electro spinning), TS &8 (poly -condensation) 84|
g 5ol ZFo] O]FAX|L JArH4-9].

V,052t 015 - & (heterojunction)& &45H7] I8l ZnO(zine
oxide)E AFESIAUCM ZnOv= &8 7] WELE 7IAIH 34eV
9 &2 oAl MENS Z= n-type BHEA|OITE ZAFCRE
AEstal QAo Fafist E4& oRQo] =rh= ZAE0] ltt
[10-12]. ZnOE &8¢t o FR™AAPE Kumar. M, Patel. M,
Kim H. S & Kim J. Dol o9& ®e ¢77F Agw o
n-type THEAZA 2450 EHg JIK7] whEo] OlSFEY
n-type EZEA] AMSERACHLS, 14].

Electron transport SO2%& ITO (indium tin oxide)7} AMS
RO ITO= 7IAZolAl 80%0149] =2 Files 7HAIHA|
Fermi levelO] Conduction bandd] {IRIsH7] iR S Z0]
2 AIAERE ML ITO: FMES SAIGHHAL V,05/
7n0 heterojunctionol] ©J3} MAE ZRAIE QEZ ZAGI70]
ot B4 7RE 2ol g 5 ATH15,16].
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2 9FolME BTEEY F S99l sputtering systemE A
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SE RS |

or © oo
Hir
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SI9ICE reactive sputtering= 52t 38 & A4S FY5io] 2
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SH0FE 255 F5 AE UIEAE A4dske g0t 19
19] (a),()oll= F8 A9 THIO|A9] HALE LIERARICH
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Fig. 1 (a) fabrication step of Vo05/ZnO/ITO and (b) schematic
of V505/Zn0O/ITO
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Fig. 2 SEM-images of V405/ZnO/ITO (a) top-view and (b)
cross-sectional
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Fig. 3 Optical properties of Vy0s/ZnO/ITO (a) transmittance
and (b) absorbance and (c) tauc plot
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Fig. 4 (a) Mott—Schottky plot for Vy0s (b) energy band
diagram
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Fig 5. Dark I-V characteristics of V;05/Zn0/ITO/glass device
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Table 1. Rectifying ratio of V,05/Zn0/ITO/glass device

Rectifying ratio

Ly 24.23 nA

I 0.244 nA

Rectifying ratio 99.25
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Fig. 6 Photo-response of device at (a) 455nm (b) 560nm and
(c) 740nm
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