Reports Res. Lab. Asahi Glass Co., Ltd., 530 20030

UDCU 539.23200 546.81'21'170] 629.3.023.26
—0o0o00—

Juobtbotdbootdbootdbootdod

Antireflection Films Including SnOxNy for Automobiles
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Tomohiro Yamada, Junichi Ebisawa and Kazuyoshi Noda

We developed transparent type antireflection films for the windshields of automobiles
by reactive magnetron sputtering. The films consist of multilayers of transparent films
whose stacking sequences are glass/SnOxNy/SiO, and glass/SnOxNy/TiO,/SiO,, and the
reflectional color on the outside is more neutral than that of the absorptive type
antireflection film (glass/TiNx/Si0O,). If SnO, layer that contains no N atoms is used
instead of SnOxNy, the glass warps and the film cracks by the heat treatment.
Conversely, if SnOxNy includes many N atoms, the adhesion strength of antireflection
film is weak. So it is necessary to decide and control the sputtering condition for

SnOxNy carefully.
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Fig. 1 Luminous reflectance of soda-lime glass.
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Table 1 Film Structure.

First Layer Second Layer Third Layer Total
Film Thickness(nm) Film Thickness(nm) Film Thickness(nm) Thickness(nm)
2 Layers SnOxNy 121 SiO; 91 212
3 Layers SnOxNy 100 TiO, 17 SiO. 105 222
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Fig. 2 Schematic diagram of the sputtering coater.

0 76U

Fig. 2000DCOO0OOOOOOODOODOODOO
gooooooooooooboobobbbboboDbD
Ubood0Ox1ydooobobobooooobobon
00o0o0b00obOobOobOdniommx 100mmsx
23mmU0 0000000000000 00000D00d
gbopooobobobobopoobobgx
10™Pal 00 000O00OOCOO00ODODOOOODOO
snhOgooooNOOOOoboboboooooonog
OsSnOxNyODOOOOOQOOOOTIDODODOATr
go.00d00d00000obODbODODOnTION
oo000o00oDO0o0ooBOOODOOOSIDOOO
OboAr0O 00000000 DOO0ODO0ODbDO0On
gsio.0boooonono

goooooooobooobbobobbobbbDb
Oz2ammiO00oooouvooooooomoo
goooooboooobooobboooboboooobobooo
gobboobbooobooo

Table 100 000000D0O0O0ODOODOODO
000000000 TINKOOOODOOOOoOOoooo
gooobomoonmOoogo

goooogo

O0O0O0SnOxNyOOOOTable 1000000
ooooobooooogsno, OOOOOOOOO
goboboooobboooobbooobooooo
oooogo

Fig. 30000000000 DOODODOOb0DOO

20

X 15
[0]
g 10 \
3
T 5 ) N
T ud r_—~—

0

300 400 500 600 700 800
Wavelength (nm)

—— 2 Layers (as Deposited) —— 3 Layers (as Deposited)
— 2 Layers (after Heated) = 3 Layers (after Heated)

Fig. 3 Spectral reflectance before
laminating process.



Reports Res. Lab. Asahi Glass Co., Ltd., 530 20030

gobboooobobooobeconobDbOOODO

0000000000000000000D0000 100
0000000000000 0000000000 %0 —
ooooOooooo

80 /

Table 2000 00000D0OO0ODOODOODO
gboobgdeo00DODODLODOOOOLOODbLODOD
AlOD000OO0OO0OO0DbOO0oo0oboooboooboooo
oooooooooobobon

/ ——— Transmittance
70 4 / (as Deposited),
60 /

/ / —— Reflectance
50 (as Deposited)

/ Transmittance —
J / (after Heated)

Table 2 Luminous Reflectance after Laminating
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Fig. 5 Spectral transmittance and reflectance
of 3 layers AR before laminating
process (condition A).
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Fig. 4 Reflectional chromaticity coordinates after
laminating process.

Table 3 Sputtering Conditions for SnOxNy Films.

Condition N.O(sccm) Conductance Valve Pressure(Pa) Power(kW)
A 70 Open 0.36 1.5
B 100 Close 1.05 1.5
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Fig. 7 XRD patterns of SnO. and SnOxNy films (after
heated).

0000000 53020030

gboosnOo,00SNOxNyO OO OOonooooDoono
gpooogno

gopboboogsnOxNyOOoooDooooooo
ooNOOOOUOOoboboobboooooooono
ooooooooNOoObOOooboooonboboon
gobooUNO0ODbOoooboooobooon
oooboooooboboboooooboobo

oobobooooobooobobooobobOoon
gobOooodbodTable 20000000000
oooboooobooobboobobooooboo
gobobooooboboooobbooobbooooo
cooooooooooooooTio,bOoOoOoOO
OARDODOODOOOOODO

gobobooooobbooobobboooobboo
oooboooboboobobbooobbooooo
ooo0odoOARODDOOOOOOOOCOOTIONDO
gobooboooboooboobooboobogo
000000 bO00O0D0OAROOOODOOTION
gooobo2snmd0Ooooooogoboooboon
gobooobooboooboooooboooobooon
oo

gooogoo

goooooboobobobooobobUOobOdAR
OO00OO0000000/snOxNy/sio.000000
/SnOxNy/Tio/Sio,.0 000 0000ooooon
CO0O0DoO0DOoOoOooo/TiNx/sio,DOOon
oooboooobooobboobobooooo
obhoooobogooosno,O0O0OO0OOON
gooboboogsnOoxNyDOooooooooooo
oooboooobobooobboooobbooooo
goobooObbob0oO0ooooNOooooooobobo
oooboooboboooboooobooooo
ooob0OO0O00o0o0oobobO0oO00oo0on0DDbSnOxNy
gooNOOoobDoooooobboogoooD
ooobooobobooobbooobboooo
gobobooooboboooobbooobbooooo
oooooobooog

gooood

0 10T.Oyama, K.Noda and Y .Katayama, Proceedings of the
3 ICCG, 7890 2000

0200000, 0000,00000,00000,0000,
0 O 2002-116303.

O300000,0000,0000, 002002-97038.

0 78U



