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A Study on the Electrical Properties of Plasma Silicon Nitride

Hyun-sung Joo and Seung—ki Joo

Dept. of Metallurgical Eng.

Seoul National University

Silicon Nitride whose thickness is about 100 A by the ellipsometer was successfully formed
by the Plasma reaction. Nitrogen Plasma was formed by applying the 200 KHz, 500 Watt power
between the two electrodes and nitridation of silicon was catried out directly on the top of

the silicon wafer.

Thus Silicon Nittide formed was oxidized to form oxynitrides and their electrical character-

stics were analyzed by measuring I-V curves and capacitances. Through ESCA depth profiles,
the chemical composition changes before and after the oxidation wers analyzed.
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2)Self-limiting process(L,=0.02A at room temp)

Fig. 1 Self limiting Reaction in Thermal Nitrida-
tion Process.
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Fig. 4 Oxidation rate of Silicon nitride.
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Fig. 6 Dielectric Breakdown field distribution of
Al/Si;N,/Si Capacitor
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H 1 Electrical Properties of Nitride and Oxynitride

Eaitrice = 7.5 Conte = 3.9

T[] =
Fresh Film 100 | none | 93.26 | 7.3 5
800°C dry 30 min 160 | none | 74.94 [ 5.9 6
900°C dry 1 hr 100 | none | 68.37 | 54 10
1000°C dry 30 min 70 48 56.84 | 5.3 8
900°C wet 2 hr 87 22 13622 31 20

Fokzol d$e] 4T AL Fse LPCVD
o 9% A%Yuc YPAez ¥ A4 @
& dehile dAsts Ae Re ge vhekd
chooj& Fehzuh @So] fa4 el WRe
qe Pt FAY FARAE Yol 4 T
Holnz P75z 33 Sdeld 2E P 2 of
o] gk

ek s R4 4% ¥4 24 L5 ¥
& 45 27 £3o] Basts A oHAY Aol A
2olE whe} o] AHote) Ewle] A7l A5y
o 5%} Fohgel del AY 27 % Bas
A g Aoz A%

11 1
Ctnlal B C oxide * Clli“’il‘]c
Ciota = Aot

dux * €ni-t Qi * Eax

A : Capacitor Area

dox, ni - Thickness of Oxide, Nitride

€, . Dielectric Constant of Oxide, Nitride

T Ao 3 AeE Qg Ag s
of Wi R} L Ae AL Ao Ao
ESCA¥4ellA & 4 glie] g 42& d5
Hehe k5g AdE o F7] Wi HAez A4
Heh AFAHAde £3 uupe A el wube
Aol 2A H 95l e iz oW 4
3 2ge] 9% wele] AY 5 pin-hole, crackE

of AR & Qo) ADAYE FLANY + e

= Re] &=A glg

olejd AL L FEL AAHE Zubehg g}
B ASEA vH dEd AAEE RdFgzn gl
on, B3] df ziulkdl TR e EFI SAM =
upubg g 4 ocdke YL o gk

3~2 EEE0} QEIA FBatel ESCARA F

29 78 ESCAS o] 4% Zolo] e ¥ 21
£ el Ao A% TAE wsA g W
WOCI A 308 ok A4 43 3AL 99 F9
whakg g Aol

AREAE AAN Do wuhe Ao Edo
A4 Qa9 $Es} ¥ Aoz Uehoes] A8
Aol el IWonis 50A ZH2 Batsle]
Sojrte oz wald AHE dir 45%FA
2 ot ke were A of 10A FEAA A
£ Qang $e $EF Bojct d4Aoz Wi
3o 100A o Fole SiNinZ AL Aol v)s)
zAsE 4 2 29 A8AT Fole
we ok Aze) Eyes FAHE AL @ &
o)t

00.0 :
1 Si (after oxidation)

=
2
o

@
e
o

Si (before oxidation)

N (before oxidaticn)

T~

N (after oxidetion)

40.0

RELATIVE ATOMIC RATIO

N
=
o

SPUTTERING TIME(min)

Fig. 7 ESCA Depth Profile of Room Temperature
Plasma Nitride before/ after Oxidation
Process {Sputtering rate | 5A/min)
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