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Figure 1. Variable sputtering current with O flow rate.
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Figure 2. Variable sputtering current with N flow rate.

U=FTIIYAX] 19(5), 2010

£0| HHAR| 2E

olo
0

e 20 B R 22 Fakgho] LAl SiyN, Bhutel 7
i % 4E 1.9 oo FHArct e BakES Hel)

A9 i FEiA Qo) ZRkEglomg  \/29] wAto|
He ZElA Adne] H& ExeE HolA o)

Fig, 4oflA 24 2}j1E bare SefA9] Fakwo]al
9o e ehelat ol Bl A el 22t 510,
uhkyl §i N, Bhabe] B S 23435 Aato|o), vhulo]
HAEL Fig 49 Bile A9E EY|& AAtoZ L8 4
A=, SEES Alksle W2 o 2.

3.1, Si:Oy Hiete] FHE A4t

SixO, "hdfe] Fate £ Ao, FefAo] Fapwet
glbo HEO )\/9 ZefA ENrHrh 2O HEO \/y4
7 Eoh A 54 3 Y SR Fig, 494& 400 [nm]
5§ 1,000 [nm]7} Hef,

N2, N47F Yehdes P gold 49 gk
Macleod Al&g]|o]Elol| Ygsto] ALk, 248E5S &
4= Sled, oA sto] et Si0y Bfake] Z-E-L 1,59

=
o

-
in
o

s
b =
n in

Sputteringcurrent [A]

S
B o=

\

-
e
o

-
=

12 13 14 15 16 17 18

N; flow rate [sccm]

Figure 3. Variable sputtering current with N flow rate
between 13 and 17 [sccml].

90,000

™

86,000

80.000

78

40000 600,00 80000 1000.00

Figure 4. Transmittance of SiOx and SixNy thin films,

343



oy
ozt
P

3.2, Si,Ny Hdke] Z38E A4t
Si,Ny ko] Eate =2 Aol A, N/2, N/4 7} YL
U= I olA] S74% FagEE Macleod A& 0 E

ofr
A

Si,0, BFal} i N, Bhbo] 4= L2
7Fsskolct,
Fig, 5] HQl AnE Eti= FefA 9o 4

F4d

o QRlele] AN FHEE U 5 U, A H 2, NS SN, B 16208 (o), A239] 50, o
o] -8t SiyN, BFke] ZAE-2 1,949t} ke 62(14 [nm]), A359] SiuN, HakS 53%(95 [nm)),
UsATIS o]8lo] FAHES 24T AT, S0, WIS 21T AUEO S0, UUH 362(83 [nm) & Feleck
2.3 [nm/sec], SixNy #2218 [nm/sec]®] gk K I}, AlEgolHE ol dAE 7t 3o A S84 FES
B2 ALk /\1 TN SRS o, FEs] 11 A
4, Si0, Hatat SiyN, 2iate] AR A7 7 225 Ao I3 ti Aglos W 2o By
AQlo] Waslgirh, Eat g Wl 3RS B 458 13l
245 ATE B2 Maceod ABHOlEE olgs] A HEZ, 7 2] St Agaolde] Az olHl £
AR FHS UARISH 43}, Fig. 594 Hol= ZAAH ALt ee] LAsh=Alo] that A2 = Alg]of| A AREgH
0 t r } t { i
400 450 500 550 600 650 700
Wavelength
Figure 5. AR design using Macleod simulator,
0045 \'.
\
004 \
0035 \'
\
]
0oz A
- 0025 \
! \
\ |
0.02:
X —
0015 \ ,_/f' "“—---k__\_\_ﬁ ;
. ,/ H\\“_““—-—h_\ J_,,—“/ <
am4 Sy i el — B a " = sl
0005
o 450 500 =50 &0 50 700
Wl avelength [rm]

Figure 6. A result of AR coating.

344

Journal of the Korean Vacuum Society 19(5], 2010



HSH ATHYLE HMAHE SiO,—SikN,

Z| o] A|AHlof| A= B7H55) ot WA FAE 25
e (43 T2 A S GEE kA 2He) AJEE
o] A Aol A °*°1 A FA 220 [nm]of|A 2F 10~15

Fig, 6] AR Z&of| thet 574 A3E Uepilich vhf=
ZAL Film MetricsAte] F—-20 R El-& A}-8-5}
B WIS 3 g AL, 9

S SHo] ZARSHL, WhAEo] kot WAl
ol o] WS S5kR Hlo] e, o Zae Fig, 591
wolt Alelo]d Ateh vlwA & AAsHect WAk
1% H= Q= AJEiolx] S780] | 22 220 gkg gt

11

(2) SiuN, vfere] whe A 2wl AL o] o
WSk pgtom, olo] me AagaF F7b) T A
Qo] B oAt UGN, FE ARG Tl
A
=

A AZzre] HElE g 7|20l AALEkS

U=FTIIYAX] 19(5), 2010

sA9et
) NS Bot Al BNl 2 shote) ]
£ ARPE R Alojsto] F2ket A, AlEHoldof & dA
S AR ATE AE % A9t ol Wy ArEol
sre] 1% Alojael glo] wwA U Aol 75
& o 4 uan
(4) 4% FZ Si,0,—SiyNy 9] ¥HAM= =2 A3} 550

[nm] oA 1,7 [%] 9] §EARRE 400 [nm] €} 650 [nm]
ol 1 [%]9] RIS Hglow, 7R FoolA 454
QLW e o whApA] IY 54 Hloh

1]
ro

k=]

[1] T. Rosencrantza, H. Bulow-Hubea, B. Karlssona,
and A. Roosb, Sol. Energy Mater. Sol. Cells 89, 249
(2005).

[2] C. Martinet, V. Paillard, A. Gagnaire, and J. Joseph,
J. Non-Cryst. Solids 216, 77 (1997).

[3] D. Saygin Hinczewski, M. Hinczewski, F. Z.
Tepehan, and G. G. Tepehan, Sol. Energy Mater.
Sol. Cells 87, 181 (2005).

[4] M. L. Kang, J. W. Ryu, K. W. Kim, Y. K. Baek,
D. H. Lee, and S. R. Lee, J. Korean Vac. Soc. 17,
138 (2008).

[5] R. Pareek, A. S. Joshi, P. D. Gupta, P. K. Biswas,
and S. Das, Opt. Laser Technol. 37, 369 (2005).

[6] H. Bartzsch, S. Lange, P. Frach, and K. Goedicke,
Surf. Coat. Technol. 180, 616 (2004).

[71 W. K. Yang, J. H. Joo, Y. W. Kim, and B. J. Lee,
J. Korean Vac. Soc. 19, 46 (2010).

345



< Research Paper> Journal of the Korean Vacuum Society Vol.19 No.5, September 2010, pp.341~346

Anti-Reflection Coating Application of SiOy-SixNy
Stacked-Layer Fabricated by Reactive Sputtering

Tzang Jo Gim®®, Boong-Joo Lee®, and Paik-Kyun Shin®*

“School of Electrical Engineering, Inha University, Incheon 402-751
*Research Center A-Tech system, Incheon 403-030
“Department of Electronics Engineering, Namseoul University, Cheonan 331-707

(Received May 6, 2010, Revised July 27, 2010, Accepted September 13, 2010)

In this paper, anti-reflection coating was investigated for decreasing the reflection in visible
range of 400 ~650 [nm] through four staked layers of SixOy and SixNy thin films prepared
by reactive sputtering method. Si single crystal of 6 [inch] diameter was used as a sputtering
target. Ar and O, gases were used as sputtering gases for reactive sputtering for the SiOy
thin film, and Ar and N, gases were used for reactive sputtering for the Si\Ny thin film.
DC pulse power of 1900 [W] was used for the reactive sputtering. Refractive index and
deposition rate were 1.50 and 2.3 [nm/sec] for the SiOy, and 1.94 and 1.8 [nm/sec] for
the SixNy thin film, respectively. Considering the simulation of the four layer anti-reflection
coating structure with the above mentioned films, the SizO,-SixN, stacked four-layer structure
was prepared. The reflection measurement result for that structure showed that a "W" shaped
anti-reflection was obtained successfully with a reflection of 1.7 [%] at 550 [nm] region
and a reflection of 1 [%] at 400 ~650 [nm] range.

Keywords : Reactive sputtering, SixOy, SixNy, Refractive index, Anti-reflection coating
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