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Abstract

Emission spectrum of the A. C. (50 Hz) glow discharge in argon-silane and nitrogen-
silane mixtures has been measured with a monochromator in a wave length range from
2000 to 4500 A. It was confirmed that the emission of emitting excited states only of Si,
SiH, H and H, with the glow discharge of silane gas can be observed.

The emission intensity of 2840 and 3100 A lines from argon atoms decreases rapidly
with increasing silane concentration while the emission intensity from silicon atoms in-
creases with silane concentration with the glow discharge in argon-silane mixtures. In
nitrogen-silane glow discharge, silicon emission intensity against the fractional N, partial
pressure k has a maximum. Moreover, the emission intensity of 2nd positive band from
N: excited molecules increases exponentially with increasing k. Experiments of the glow
discharge deposition of amorphous silicon and silicon nitride were also performed and it
was found that the refractive index and the film thickness was approximately linear to the
N. partial pressure k with silane and nitrogen mixtures. Silicon nitride (SizN4) thin film
from the glow discharge in silane (18%) and nitrogen (82%) mixture has a very high
resistivity (=102 cm).
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INFTEEFERAR (Hy No, He, SFs &, £ INSDEANR) OHBEB NS -5 (B
GRS, BTV NERE, GRS ZRELTERLEDTH DY, COF = 33, B 40 cm,
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BEEEE LBAEE, FNFNH 10%Torr, # 107° Torr/min TH B, #-»7T, —FERIC 30
DERATHELTH 5107 Torr DR AT ZANBBEESEINZ3EDEEZLOND, FIEHEE,
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D 30 A AHE (=3 mA) OFER2BBOLEFAMBR SN, SiHe(51.6%)+N, (48.4%) BEH
AT L BEREISEETI}, UBDOWINTH » 7. T, 131X SiHy ORNFERITHENST 260T
b BIcH, T SiHy OMRERYE N, BELRESE TR EREZIONE L, 7, Rt
HEOBBEL (BHREOEBRO D, WBIKL S5 v /D SiH, R %HIE L 724
BRI 11 DOXHEEMNEB LN, SiHy 1008 T, FEmEED 30 4> 58% /b L, SiH,(51.6%)
+N3(48.6%) BAH AT 18BDEMATH - 1o 158, COHFMI, Si* »SOD 28804 %28
BUte TNODFEEDS, FlCl~I N @ SiHg B EE FREMEE LS, LA, B
KEER 8 (9) 1, SiH, BOML Si MR L, 2hds NEFRESFEOHET, Si+
N¥ — Si* +Nj, Si*—hv+Si, OBEEEAMERN N, DFOMINTHZ, Hic N, »Eind 3 &
SiHs SF05D L, St BEBMAZONDZ T ET Si* DODOREEBBL LT bDEEZZH
BEOBDEEDLNE, ZOLHI, BHERANI P ADOBELMNEL TS, KENBRERYOE
PEHEOBHALELEST A ENTERVEANS L L5 T, HET S X<
HEERFESEHL, T8 LA ETHRbRINWER SR &b b,

Mi2ic, K8 DA ~T b vOREBER | O 5 FABEORMNERT . SFMN
Eb 11mA DN THER | O CHEM LR LC0E L5 Th B,

3.5 SiHy & Ny BEHAMBIC L 3HEOEE

SiH,+Ar BEF 2 AZBAVT a-Si: H OkFL7ENT 7 Zv D) 3 ) 2{FRIT D, SiH,+
N, BEFRTE, YU 3 vELEBEAEL T EERTEITHE > TV 5B, i3k N, OE D I NH,
EHOBLEBEDL S, MESOMENSHD, BEOoMENLOBOEDE LT SiHHA+N, &
ADMFEDIIED TS AETH, KEF T VA NOBHBER LIC SiHA+N, WEBETRES &
SR T B, > CCOBOWEZEHB LERN 13, MOXH K-, COEBII, F
HEMHE FIC GaAs 2B X O LIKEEREZTEHELEDTH S, bbb L, B
R, BASE k W L TEBENLTED, SiH 1008 T, o-Si: H OFEFRL,
N, B5% < 1 B I SiaNy FVUALBEDEITE ST P, 24, BEOE X, SiH, 100%
TH 11,700 A THO, N IGESCRHEVERHICHD LTV 3. ChoDERPSRTHR
9 O AAEIZ, SiHy ONEMENEHIC ER LD TRV &b b, K13, 14 DER
Z13, I=3mA, P=1.2Torr, A.C.50Hz, % N
BRI 25 D THY, EIEEBEEAZER, ) x103)

TVA—FIEDITE T bDTHbB. £72, T 10k
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DEDIIE p 13, SiH, 100%DEBTHRE L 12D (a—Si: H) # 10%Q2cm, N, 82% %
TOME (SizNg EBHNB) i, $§ 1052 cem TH- 7z

4. ¥

Bolt, FEARRTHELCBOWTEERMEL EHDOD2HEIMRE S5 X 7oA RFHENS
T EDE SiHy A REJUNC, Ar, N2 EOBRE A X OBMEBEAN MM EITE, $177
Xz 7t 2K 5 EEOERE TV, RO EEEBI,

1. SiH, FHA <7 FALORIEIRED, 2000~4500 A OEFIT, Si* i 5 OFAHERE

&, SiH* HoDOFES 4140 A ERRBED Sht,

2. Ar, N, DFEH¥R <=2 P LVOBIEL D, 3100 A EEILEN Ar* HOOFRLEBbND
SOMBED ST N ODFENR T bV, 2nd positive /N FOFENIIF TIFREL,
BHBOBMES FiF 2 Lk, 4th positive ~¥ ' F, Layman-Birge-Hopfield 5D b
DEBbh AR GERAINI,

3. SiH, & Ar BAHROHENA<S MVIIEICED, Ar OFH SiH, i & b IEF R
A HBESEONH T AR, ZOFERER, SiHy 2 Ar BPHR LI ART B LT
3 EEbNS, SIH* poDRNM Ar OBRESEES K ITH L THELT S EBEM L2,

4. SiHy & N, BAAZROFNA~s FVllEICE D, SiH, I N, 2 R&$5C &T, SiHy
DODDMRERYMTH S Si D Si* hODORENWESBAEERF O EM L1702,
N, DFOEIMC LD Nf BiEEnT (813 A2 EBbhd) oEMEB32ET Si o
N¥ EDEHEERSLERL, SiHy AFHIDBICIEAE T ETREMNEET S T Eicis b &5
TELENTEEEEDNS, £/, Nf HOoDFEN E, N, O THEEMEKNK L4
%o TN, N¥f 50 2nd positive /N FOREICK$ S SiH, Dy v F vk,
N, FD k IS HEMOMEREE U THEROBENMERT DO LHRAT S C EHFREE BD
N5,

5. SiHy & N IRAAADKE TS X<ic k pERE/ERIc LY, BIFEEEED SiH, & N;
DRGEES THENBEENED SN, SiH, 100% T a~Si: H OFEF%E%S, N,82%HlT
SisN, DEFRAER Lice EHEE, N, 82%TH 102 cm EFVHEBIEER L 7.
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