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Abstract: In this paper, we studied WVTR(water vapor transmission rate) properties of SisNi thin film
that was deposited using TCP-CVD (transformer coupled plasma chemical vapor deposition) method for
the possibility of OLED(organic light emitting diode) encapsulation. Considering the conventional OLED
processing temperature limit of below 80, the SisN4 thin films were deposited at room temperature. The
SigNy thin films were prepared with the process conditions: SiHs and Np, as reactive gases; working
pressure below 15 mTorr; RF power for TCP below 500 W. Through MOCON test for WVTR, we
analyzed water vapor permeation per day. We obtained that WVTR property below 6~0.05 gm/m'/day at
process conditions. The best preparation condition for SiaN; thin film to get the best WVTR property of
005 gm/m'/day were SiHsN: gas flow rate of 10:200 sccm, working pressure of 10 mTorr, working
distance of 70 mm, TCP power of 500 W and film thickness of 200 nm. respectively. The proposed results
indicates that the Si3N4 thin film could replace metal or glass as encapsulation for flexible OLED.
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Fig. 1. EL-PECVD Lab-100 made in A-Tech System.
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Table 1. Process conditions for SizNs thin film deposition.

Process Condition _
. Source 100 W / 1356 Mu
i Bias < 60 W/ 1356 M
SiHj 10 scem
Gas
0q < 500 scem
Cooling water
Glass, Si wafer(p-100),
Substrate PPT film
Distance of source and 70~250 mn
substrate

Table 2. Demanded specification for encapsulation film.

2 Specification of humidity
aFEL i

protection layer for OLED.
Uniformity < 3%
Process temperature < 80T
WVTR ~0.1 gm/m'/day
Transmittance >80% @ 550 nm
Reflective index =18
Deposition rate >20 nm/min
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Fig. 2. Deposition rate of SisNs thin film with distance
of source and substrate.
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Fig. 3. Deposition rate of SisNs thin film with N2 flow
rate.
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Fig. 4. Refractive index of SiaNj thin films with N2 flow
rate.

Table 3. A result of transmittance with Nz flow rate.

SiHs (scem) | No (scem) T(%) Re,ﬁ;ﬁg&"'e
10 100 80 1.88
10 200 82 1.85
10 300 89.5 1.81
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(a)
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Fig. 5. A result of transmittance of SisNs thin film:
(a) analysis data; (b) simulation data

N

Depasition rate {nm / min)
8

Source power : 500W

SiH, N, =10 200 (sccm)

Distance (source to substrate) - 7T0mm
Wp : 10mTorr

T T T T T
0 10 20 30 40 50 80
Bias power (W)

Fig. 6. Deposition rate of SizNs thin film with bias
power.
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Fig. 7. Refractive index of SiaNg thin film with bias
power.
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