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Properties and preparation of low stress SiN, film by PECVD
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Abstract: In this paper, silicon nitride deposition process was carried out by using plasma
enhanced chemical vapor deposition (PECVD). The influence of processing parameters on PECVD
film properties were discussed. In conclusion, it was convenient to obtain low stress SiN, film by
controlling the switching time of high and low frequencies respectively; dense high quality SiN,
films with low tensile stress can be grown. The results showed that PECVD silicon nitride had the
characteristics of small thickness deviation and stable refractive index, which establishes a
foundation for its application in optics.
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Tab.1 Process parameters and stress table for silicon nitride deposition

T AR R (em’ min ™) /W 3Rk /s
%' JE5#/Pa B ABUN K L % 77 /MPa
5%SiH; /N,  NHj N, T fIH [ 1A
1 300 11 500 133 50 50 11 9 0.55 —61.5
2 300 11 500 133 50 50 13 7 0.65 29.8
3 300 11 500 133 50 50 14 6 0.70 140.3

AR — B KREE, HHE
AN RSB LN BN B, ATRVE 1, 45
Wik 13 s, AR 7 s SR AERAT, R Ak
J1, KNk 29.8 MPa, HEFEETE.
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Fig.2 Schematic diagram of test point for uniformity
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Tab. 2 Thickness measurement

JEEE /mm
ik VORGSR (omemin ) T AR % Hk i T %
T C B L R
925 927 920 925 920
1 923 921 917 920 914 18.4 +0.40 +0.27
926 925 923 926 920
923 926 921 926 918
2 927 928 926 928 924 18.5 +0.34 +0.51 +0.37
932 936 929 934 930
925 930 923 927 922
3 929 927 927 931 927 18.6 +0.32 +0.44
934 937 931 932 934
222 PR S R E G P HERAME R 1.97, PRl 0.004, 85 2%

WIS R OSOGHTBR I T, ZEASEEE o 0.22%, RSERIE W% 3. RALRER @ HELHH
KM 632.8 nm, FEARKCH 45 B, FHEHBITHER LK 3 s,

®3 MHERUKERFITR

Tab. 3 Statistical table of refractive index

P
Ein/ FIE S RRIEE % R AT 2 /%
T c B L R

1.9662 1.9689 1.9745 1.9759 1.9737

1 1.9714 1.9767 1.9815 1.9820 1.9814 1.9733 +0.45
1.9663 1.9698 1.9691 1.9683 1.9743
1.9698 1.9686 1.9701 1.9702 1.9698

2 1.9691 1.9683 1.9674 1.9699 1.9664 1.9664 +0.18 +0.32
1.9673 1.9652 1.9659 1.9655 1.9664
1.9690 1.9656 1.9693 1.9698 1.9673

3 1.9677 1.9671 1.9675 1.9675 1.9652 1.9652 +0.12

1.9664 1.9640 1.9669 1.9661 1.9652
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Fig. 3 Dispersion curve of silicon nitride
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