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Synthesis of silicon nitride thin film
using pulsed DC magnetron sputtering on polymer substrates
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2.2.2. Deposition Rate
s Y 22 Az TAH 4FL 3X10° Torr,

g

As mmetr mode, Input power 1000 W, Frequenc 10
kHz, Dut -80 %, +15 %X o223 A 7}& f3H]
o w2 FHgot
5.0 -
=
= 45
51 AN
® 4.0-
E
c 3.5
ﬁ 3.0 b
5 25 \
E s
@ 2.0 - cha TN il
S I
& 151
1.0 T T T T T T
0 20 40 60 80 100
N, ratio (N,/Ar+N, , %)
I9 4. A& 7k el wE SHE

Metallic mode$} reactiye mode Hlul A] FZEo] dAA
AR AS L 5 Ut AL FFUF 2AT5E
Eo] TaHE 902 ALU AUHoE ol2ZET target
2HEH o] W] wZolgta AlRE T

2.2.3. Optical Characteristics
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2.2.4. Surface Roughness Characteristics

Y 7€ 7 ARw Ak ks fFelel we FHe
SiN, 25 9] AFM £4 (scan size: 3 pm X 3 ym)& %
3 24" Rms #3 Ry @S YERE Zo|th

-110-



4.8 | —&—Rms
150
44 R,
Jas
4.0
Ja0
. 36 e
E. 32 Ml E
2 130 2
£ 28 ©
24] l & 1%
S
201 é, e : e |
e e ]
o 1 d
1-6' T T T T T T 15
0 20 40 60 80 100
N, gas raio (%)
(b)
12 100
; —E—Rms —®—R_
T | ]
10 i\l—f—’-\./ \§ s
8| Lj\ 7 [ ;/é\l
o — | eo
’g i § —
E 6 g
(%] >
{40 2
£ 4] @
i:i l
g Sy
& —— / {20
M
0 T T T T 0
0 20 40 60 80 100

N, gas ratio (%)

a9 7. A% 7k~ e mE W AR ws}
: (a) glass, (b) PC, PET

PET9] 7% Bare PET9] Rms #< ¢F 85 nm, pr e
¢k 66 nm o]t} 7|#HI AL Jpx °Eh=‘]°ﬂ ZHA glo] SiNy
wiere) ww A/IE WA @ 4 o

2.2.5. Chemical bonding Analysis

O @/3% SiNy #hetel]l e FT-IR A5 dehd 1
Holth. 19 83 99 7|#2> #AZ PC, PET o|H %—é
Bare 7|%& 7]EOR o}oq FAsa
SiN, ¥tehe] 3}stzx AdS I 4 9\)\1—4_[2 3]

Al
FT-IRS 5384

Si-OH

Absorbance(arb. units)

c=C

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (em™)
a9 8. PC 71 99 HA 7k (33 %) SiNy 22
absorption spectra

Absorbance(arb. units)

T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm'1)
a3 9. PET 71 99 A& 7k (33 %) SiN, ghee
absorption spectra

3.4 B

CEAYE B8 Ued 2 AES 48 5 AT

1) Reactiye sputtering F&°l AJA, B2 modeol HI3|
As mmetr moded| A= targetd] FEHQ olZE TA
Al F A}t dEhA As mmetr modeol A FAEE B}
o] ¥ AF 7]+ DC modett Unipolar mode BT} %
L e B

2) A% 7 7k~ 10 % o] elM e wpete] FEIAEL2 90
% ©°’s Rt aEla A JbE fEFle] BAIglo]
A4t AFVE 2 5 JdTh

3) Reactiye modef’ﬂ/\ﬂ g5 vigo A Si-N, Si=N
bonding & 3-%]'?1 g 4 AdT o= SiNy Hheto] FAdw

A2 &+ U

Z A2

2 d7e #rleR 2 dxAATE SFAFAEAG
(AEIMZ : R11-2000-086-0000-0 E&t=r} S8 FH7E A
TAE )AL *&‘ﬂx}ﬂt‘ AAA AFE SAHAY
(RTI-04-02-08) 9] A AAo2 3 HAFUT

F 3 & 3

[1] JMusil, P.Baroch, J. Vlecek, K,H. Nam, ].G. Han
“Reactiye magnetron sputtering of thin films: present
status and trends”, Thin Solid Films, 475, 208-218,
2005.

[2] RK. Pande et al, “Growth and characterization of
silicon nitride films for optoelectronics applications”,
Optical Materials, 27, 139-146, 2005.

[3] RK. Pande et al, “Growth and characterization of
SiON thin films b using thermal-CVD machine”,
Optical Materials, 25, 1-7, 2004.

-111-





