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Optical Properties of Hydrogenated Amorphous Chalcogenide Thin Films
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Abstract

In this paper, we report the changes of morphology, transmittance and photoluminescence (PL) in
hydrogenated amorphous Ass«GeioSeisSss thin films, thermally deposited at the vapor incidence angles
(8) of 0° 45° and 80° The hydrogenation was carried out under the condition of a H: pressure (Py)
of 20 atm and an annealing temperature range, Tamea of 150 °C~210 °C. A columnar structures with
an inclination éngle of approximately 65~70° was formed in 80 °-deposited films and then the
columnar was broken after hydrogenation. Transmittance increases with an increase of deposition angle
and by the hydrogenation. In particular, a broad PL band on the extended region is observed in
obliquely deposited films and it increases during the hydrogenation.
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Fig. 2. SEM cross-section images of as-deposited

AswGeroSersSss thin films deposited at
(a) 6=0°, (b) 8=45° and (c) 6=80°. Film
thickness: (a) 164 um, (b) 1.28 um, (c)
0.72 um.
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Fig. 3. SEM surface morphology and cross—
section 1images of as-deposited and
high-pressure ~ H-treated  amorphous

AsawGer0SesSss thin films.
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oF 2.11 eVE oF 0.07 eV F718gleh v 2o] 45°
uwhato) B9 1/F9 W3yt gle W 80° whet
9] A% I/FY #%e ke ZAE 2ot

o) Ae] Eow EXNS Z2@sd FALEE 9
gt FAAF uute Foux|zie] WHaE
A, FA4n Fobd g NFFR YAoR
wato] RANEE oS FrbsY. $£4 Al
o) B AL @G Zoz o] F(blue shift)
3 g 7&r)E ZAstE AL Hol
E Aez #ddo 38 78 FFHFAF dubg
PL 4ol

2y 74 204 eVe debel EopE YEMKRT
ageld 2 vkl Zo] 0°% 45°2 Fahd ute
9 A% AA FAEA vk F=e PL W=
#HRFHA Furt. ol F4HYU AsGeSeS H
o] r4Hel& 7] W&ot ey 80° F3
ato], A9 oF 500~550 nm ZFHFQ yellow <%
Aol PL MEE HST ditygoez PL W=}
Eop ©18t9) olyxdiels Bo]l A= RAiE Ao
A Eop o149 oy oA #2= et

ol# g PL WET}L F4xE Al 718 2Ed o
Wt &AL k= AZ BHE)E FaHT
utubo] jd PLY) 719 &% EAE nF, I
8ol el 2 89 ARE F3=
sl PL WE=rt Bolx] e 45° whubel oigk 2
w}o]ct,

213 8ellA 150 °C9} 210 °C9] PL 2¥EZHE= A
o] AA wBd 1Y 8dlA BE utg o] £4
Ay 7|B2E7 F7heel wel shgad o (eF 500~

J

L= A



rrrrrrrrrrrr.r.r|rrrrryr11

|- 45°-deposited AsGeSeS Films on Si -
| Py ~20atm

----------- as-deposited
|- | ——- 150°C

g MWW ey ]

PL intensity (a.u.)

TR VRO W A TN T W (S S SN T NS 00 N N B S B A

400 450 500 550 600 650

Wavelength (nm)

a3 8. F4AE 7P xe ud 80° £3 wiyt
9] PL =¥ Eg}, .
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