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ABSTRACT

Silicon nitride films for an anti-reflection coating were deposited on silicon via RF magnetron sputtermg using a Si;N, target. The
best result was obtained at the sputterlng condition of 340 W RF power, 5 mtorr Ar atmosphere, 100°C substrate temperature. The
films showed 7.9% reflectance minimum with 2.35 refractive index, 0.21 absorption coefficient at 66.6 nm thickness. The surface
morphology showed a smooth and dense film with good adhesion to silicon surface.

Key words : AR coating (anti-reflection coating), Silicon nitride, Solar cell, RF magnetron sputtering

o] gkov} ejkdr] WA EAsH= & oA (minority

carrier)?] ANAYE 7] AT FHoR A

243} (passivation) T3S

AZE g oot Fkell AjA
HO

AL Uvk AL YA e 2 7k
= 2 F5E, 718R 7] Atele] AAS 24, o
A3 FA, W& AHRE Fo| &HTh EGE =4
o] A3 L 22 AR 2HES g AoE ¢
A et olF gy og FAT e 277 H|sst
FE A wEt 2EE0] 18904 25704 WsiHE A
oz gAYk

A3l A& WA S déls HeRs £ g
8}5- 2 (Plasma-enhanced chemical vapor deposition:

PECVD)ol 2 Agslo] gt o]l AT pdl 2

TCorresponding author : Kyoon Choi
E-mail : knchoi@kicet.re.kr
Tel : +82-31-645-1456 Fax : +82-31-645-1482

Z 71FS AT u, Fs) A Ze 228 A
A A S g B8 o]o] B B8 S (surface
passivation)Z oA HHA HFe] HHo| EAstE &
0111 AT AT o] F BAT AFolME G4t
E3lo] A& B2 s (bulk passwatlon)a ¢lo7)7]
olt}, ol¢} 7o MFA3} g+ e T2 AAY
g olEA Ay AE T2 HIE oA HYH
A &< AIAZITH
9, 29t olgeh) Jd
ARF7E oty @2 Fd &
l 2& z

A rlr Hn rul

o
+r o ob o

= Aol ok whHel 281 AW (step coverage)7t
HL““W gy 5 *Jﬂr %-4 B &= wel F
A7d gebd 4 ok ¢ Aptxe deEF el
29 Pate] ] o] it hrujol 7h2oh w3
Aozy et TR ¥ Aol A 47
01{1 E'_% /\],_Q_o].oq 70@;} }Ja:r };1]_

=5 o FA 274 WE Fded F
Fee AMBa Ag AT e WAL 548 vjast
o

to T %o

—585-



586

A - Hol -

Table 1. Thickness Variation for Selected 11 Points on 4 Inch Si Wafer
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Point # 1 2 3 4 5 6
Thickness (nm) 811.6 802.3 803.5 780.2 847.4 8523
Point # 7 8 9 10 1 Ave (SD.)
Thickness (nm) 863.4 787.6 815.0 810.9 791.8 815.1 (26.8)
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Fig. 1. Thickness variation as a function of deposition time
with various sputtering atmosphere.
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Fig. 2. Reflectivity as a function of wavelength for the SiN
films deposited at various deposition temperature for 6
min in 5 mtorr Ar atmosphere.
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Fig. 3. FESEM cross-sectional micrograph (a) and atomic force
micrograph (b) of the SiN films deposited at 100°C
substrate temperature for 6 minutes in 5 mtorr Ar
atmosphere.
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Fig. 4. Refractive indexes and absorption coefficients as a
function of substrate temperature (a) and sputtering
pressure (b) in the given different sputtering atmosphere
with a sputtering condition of 3 min, 5 mtorr for (a) and
3 min, 50°C for (b).
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