Deposition of a-SiN:H by PECVD
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ABSTRACT

In this paper, the optimum amorphous silicon nitride thin film is deposited using plasma enhanced chemical vapor deposition (PECVD).
Amorphous silicon nitride is deposited using SiH, and NH; gas. At this time, electrical and optical characteristics of amorphous silicon nitride
and deposition rate are changed under deposition condition such as SiH,, NH; and N, gas flow rate, chamber pressure, rf power and substrate

temperature. From the experimental results, we can estimate that the deposition condition makes a good electrical characteristic of amorphous
silicon nitride thin film.
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Fig. 1 PECVD system
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Fig. 2 FTIR of a-SiN:H
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;?::« » SO L R . Table 2. characteristics of a-SiN:H as R.F. power
U FACHR, RSTT: 400, RO CINSAE BO5 O L 6 b .
w e R (SiHs 30sccm, Pc: 0.4Torr, NHs = 120scem, Ts:
. P 250C)
& RF. power 10 | 50 | 100 | 150
; ' Thickness( A) ~3150 | ~3700 | ~2850 | ~2250
ey e B 2 X Uniformity(%) 2 [ 135] 88| 1
2
" Depo.Rate( A /min) 81 | 185 | 140 | 113
2] ) Eop(eV) 253 | 258 | 7 | 2
# % X
e T Breakdown(MV/cm) 22 | 38 | 59 | 16
38 1 ; 8
: Dielectric Constant 769 | 684 | 8.14 | 8.76
Ol 3 $43E AL 29| AES &3
Fig. 3 AES of a-SiNH ResistivityX10(f2-cm) | 80 | 514 | 700 | 14
Etch rate( A /sec) 420 | 2517 | 1696 | 5000
) . Refractive Index 202 | 184 | 185 | 1.82
foxta¥E Saspie B2 Y
Tk AES(SYN) 168 | 1.87 | 1.00 | 0.89
R
Z e H3. Chamber 2of m}2 a-SINH 2 S4
< _ Table 3. characteristics of a-SiN:H as Chamber
o Pressure
hs (SHs 30scom,R.F.: 100watts, NHs : 120scom, Ts:
2507C)
¢ ? e w1 Chamber Pressure(Torr) 02 | 03 | 04 | 06
‘ Thickness(A) ~2350 | ~2050 | ~2850 | ~3450
a8 4 H[HEFsAe|E & gHE Uniformity(%) 123 | 24 | 88 | 114
Fig. 4. Optical Band Gap of a-SiN:H
g P P Depo.Rate( A /min) 94 | 103 | 140 | 192
E1. NH; flow rateoll mhE a-SINH o S4 Eop(eV) 3031264 | 7 | 21
Table 1. characteristics of a-SiN:H as NHs; gas flow rate
. Breakdown cm 5.0 59 59 | 70
(SiHe 30scem, Pc: 0.4Torr, RF.: 20watts, Ts: 250°C) (MViem)
NH; flow rate(sccm) 180 150 120 105 Dielectric Constant 52 75 [ 814 [ 7.0
Thickness( A) ~2800 | ~3000 | ~3150 | ~3400 L
Uniformity(%) 36 33 16 20 ResistivityX10"( £2-cm) 07 | 17 [ 700 ] 14
Depo.Rate( A /min) 80 86 90 97 Etch rate( A /sec) 57 | 66 | 1696 | 182
Eop(eV) 203 | 202 | 244 | 258 Refractive Inde 155 | 190 | 185 | 179
Breakdown(MV/cm) 35 | 30 | 235 | 206 clractive Index il Ml Mol M
Dielectric Constant 816 | 785 | 904 | 730 AES(Si/N) 098 | 0.89 | 1.00 | 147
ResistivityX10"( {2-cm) 39 11 50 48
Etch rate( A fsec) 1273 | 943 334 229
Refractive Index 191 1.94 2.02 198
AES(Si/N) 149 | 120 | 10t | 102
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Table 4. characteristics of a-SiN:H as Substrate
Temperature

(SHy 30scom, P 0.3Tom, RF: 100wetts, N @ 120scom)

Substrate Tem.(C) 200 | 300 | 350
Thickness(A) 2100 | 2650 | 2000
Uniformity(%) 48 19 5.0

Depo.Rate( A /min) 105 | 133 | 100

Eop(eV) 3.1 24 3.0
Breakdown (MV/cm) 56 70 50
Dielectric Constant 6.0 65 6.0
ResistivityX10™(§2-cm) 13 19 11
Etch rate( A fsec) 42 294 11
Refractive Index 1.82 1.79 1.83
AES(Si/N) 138 | L1l | 081
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