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Spectral Response of TiO,/Se : Te Heterojunction for Color Sensor
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Abstract

Ti0./Se : Te heterojunction for color sensor has been fabricated by RF reactive sputtering and thermal evapora-
tion methods onto glass substrate., The optimum deposition condition of TiO, films was such that RF power
was 120 W, substrate temperature was 100 T, oxygen concentration was 50%, working pressure was 50 mTorr
for the TiO; film thickness of 1000 A. In this case, the optical transmittance of TiO, film at 550 nm-wavelength
was 85%, resistivity was 2X10° €+ cm, refractive index was 2.3, and optical bandgap was 3.58 eV. The
composition ratio of 0 to Ti by AES analysis was 1.7. When TiO; films were annealed at 400 C for 30 min.
in O, ambient, the optical transmittance of TiO, films at the wavelength range of 300~580 nm was improved
from 0 to 25%. When Se : Te films were annealed at 190 C for 1 min., photosensitivity under illumination
of 1000 lux was 0.75. The optical bandgap of Se : Te films was 1.7 eV. The structures of Se . Te films were
the hexagonal with (100) and (110) orientation. The spectral response of a-Se was improved by the addition
of Te, especially in the long wavelength region. The TiO/Se | Te heterojunction showed wide spectral response,
and more improved one than that of a-Si film in the blue light region.
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Fig. 1. Schematic structure of color sensor.
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Table 1. Deposition conditions of TiO, films

Parameter Range
RF power 80~220 W
Substrate temp. Room temp.~300T
ﬁOxygen concentration 10~70%
) Working pressure 50 mTorr
"~ Thickness 500~2500 A
2. &34
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Fig. 3. Dependences of optical transmittance of TiO,
film on oxygen concentration.

1Y 47 AxFnd O Tio.we AgEH
BEE el Zojrh 34 BRI 10%94 0% 2
of G AFEL 5X10° Q- cmoll A 6X16°
Q-mE F7Istgen, FHEL 2204 2.358
. ole mhlg A4y FU2 TioEe

Bt 240 Hg ATl HELR A

I8 55 g4 Ti0Ze #534e&S dehd
Aolrh, of o) TiO o] AAYLx 4 EHIATL
Zkzk 400 T 2 30801 om AR IINN dH g
4. TiO %2 A2 E e 24 3% 550 nm A
BFAge] 7S ¢ 4 AU £ 110 2
SE ITORH 0 TiO %S S48 F 4N o
B53eL 34 300~580 nmH AN A 0% A 25%

—~103-



4 232, W3E, 271 099

A 74k o] AR RH Ti0 e e MM g
Az Agids 2 ¢ 5 Ak

10" 3
L 125
D E S
-~ ml: 12 %
8 10 E Y
. o g
r -
9 F )
¢->: r 11.8 "-o'-.-2
" O
z | g
2 e e = B
o0
o v y @
10 1
N
k 10.5
-‘o‘ A 1 1 o
0 20 40 60 80

Oxygen concentration {%)

1Y 4. $a¥Ed W& Ti0, %y ALEw 2¥E
Fig. 4. Dependences of resistivity and refractive in-
dex of TiO; film on oxygen concentration.

100

8cr

6or

408

Transmittance (%)

zoi g -8 ;110

= ;s an depo. TIOs
-8~ ; annesled TIOs

n A A n 4.

goo 350 400 450 500 550 600 650 700
Wavelength (nm)

29 5. €x23% Tio.%e BRI &

Fig. 5. Optical transmittances of TiO, film annealed
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T #8d MERS 589 FEHE R
79 4 k. FAARA (), AWAREAE) 2
BEFAG @AY BAE A1) 2o,

(hv—EpY

a=p-ZE)! i
hv

A7 hve FAUR], Eq& 394 yi=dg, g 9

ye BldAdgod. &5 A ot AHY Uy

AL RAE o) 3FEREE EHUCRN 7Y
it A (DelA hvsh (ahv)'y9] BAZ5H v
Ago] FHH Y=ol ok, EH(F AV L= A
@)} Zo] FoiAn /L9 ¥7t FEIgo)0,

L=Ixe™ )

A71M =AY FAoln L Hzx9 #Ho A7
ot}

a2y 62 nFEd AY 120 W, 71HLR 100 €,
AEFE 50%, 9719 50 mTorrel X 1000 Ae
FAZ AZE T, T #&8 H=dg vehd 7
olth, 28 691X y2 128 ¥ o hws} (ehv)?y &
Aol AYAAE vEHE R AzE TiO, o] 3
HPoly YET2E 7HAE ¢ F AUdoH, Y
HyolA 78 F848 B 3.58 eV

30

»
o
T

(ahv) (ev-cm-1)
°

° 1 i 1
2 3 4 5

Photon energy (eV)

a9 6, TiO=He %83 W=y
Fig. 6. Optical bandgap of TiO; film.

—104—



HAAXE 91 TiOySe ! Te 21EHTY 24EY 39

I 72 F2¥EE geste AxE Tio, 4 AES
HolFEHE Uehd Foldh, o W AW Az
(o]

Z27& uF9 A 120W, 719EE 100 T, 297
§t 50 mTorr 2 7 1000 Adth, AA%%7} 10%
AM 70%2 S+l wet Ti 2 09 2AW7} 1.5
A L7722 AHES ¢ & ATk HarEEI} 50
%9 o Ti 2 09 ZAuE 1:1.72 vebyt

At Lwwd
e = ¥ ¥ &% & 38 %@

(a) 10% t

1-
! -
»
- (d) 70x
1= -
Iy 7. AAFEE 28do AzE Tio.Ze AES

HolurakE-A  (a) 10%, (b) 30%. (o) 50
%, (d) 70%

Fig. 7. AES depth profiles of TiO; films deposited
under different oxygen concentrations : (a)
10%, (b) 30%, (c) 50%, and (d) 70%.

(&)

19 82 EAMEexo mE Se: TeWd LVEARS
Uebd Holth, o] of A EE 180~200 Coll 4]
10 cdoz weAgon dxgate 2z 18
oldtt, 2AME #9 A7 1000 luxgch A el
7190 CY W) FHEBELS 1V AN 0.752
N = e e,

10’
107%
o F
£ r
S L
\ -
< -
-  10%
2 E
= C
g -
T 46"
b £
Q L
bt -
—
8 -
10-115
£ £ 180T, tmin.
r -5~ 190%, tmin.
L - 200T, min.
10“2 1 i L 1 2
0 2 4 6 8 10 12
Voltage (V)
a9 8. dXe)eEe) WE Se:Tetd LVEA
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