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Abstract We have investigated the passivation property of SIN, and SO, thin films formed using various process
conditions for the application of crystaline Si solar cells. An increase in the thickness of SIN, deposited using plasma
enhanced chemical vapor deposition (PECVD) led to the improvement of passivation quality. This could be associated with
the passivation of S dangling bonds by hydrogen atoms which were supplied during PECVD deposition. The SO, thin
films grown using dry oxidation process exhibited better passivation behavior than those using wet oxidation process,
implying the dry oxidation process was more effective in the formation of high quality SO, thin films. The relative
effective life time gradualy decreased with increasing dry oxidation temperature. Such a degradation of passivation
behavior could be attributed to the increase in interface trap density caused by thermal damages.
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Fig. 2. Plot of relative effective lifetime as a function of SIN,
thickness.

T AUTH13]. wEkM delE 2
s e Eag e = s A
el PECVD ﬂ%—e— Loy wjite] o] &
Y2 50 oA 2R ] B2 Dangling bond’t 74
o} AgsA Ho] SIN, FA7F Z7VHEE sjAolA
Edo] @Ee Ao AdtEri14].

Fig. 3@ 44 & 744 2spioz 4% S0.2
FAjeo] A EAIL w3l Axjolt}t. JAH SO, ujak
o] E77} 100 nmz FYdol| = Bralal A2 ks
o2 FAE SO, o] 52 AshE S0, vkt H)

el o 200 o4 AWl SHo] $5E AL
ol & 5 k. olg@ olfrt F31E ol8F &4
Aspgel WE A8 S el A4 AsHos g4

23 53 Aggom
2% Aol A7

3 SO2l FRET 2UsHA
S0, uElst 4PE Alolel Awel

| (a)

N
o

-
(3]
T

Relative Effective Lifetime (a.u.)
o =

Wet Dry
Oxidation Methods

g Aol ZAdtolu} Dangling Z23te] thko® AE
7] wjFoltH15]. ¥hA Fig. 3(b)ollA Hole AAH, -
3t :LH}\] ]o]}d EAS Hole= 74}1 )\]@]_mgj FA=

v 1T o=

OM W}EW 74*‘ *@} °ﬂ EEF JH*]HHOVS £749
A odhel Afo]o] ARl EAsk= AW
gho] W o J&@Oﬂﬂi Argd 4 k. 714 4bsh &
ek AW As Ao AT HrlE s
2] Ao s SO, ¥s /45l 100 nm 771 €]
F(PY) &5 A= 4 B skl F4ske] Fig. 490
? MOS &5 Azt &
capacitance-voltage(C-V) % conductance-voltage(G-V)
w4 FYsith Be 3% A5 W2 300% 300
um’]™  Photolithography 54< o83k =E1d3l%l
T} MOS 27kl 288 SOx= 800~1000°CollA 5E-7F
712 2kspie s At Fg. 4@0lx Hol= ZA
4, 712 Akl 257F 715kl w} Capacitance %4l
HARAo R ame S o F AUt o A8 _=
71l sl FAE= SO, Bl FAE SR
u o)t} Equivalent Oxide Thicknes{EOT)®} Flatband
Voltage(V )= A3 AlEEo)dS Fate] ALkt
om[16], Table 1014 8] skl A4 Ak} %7
800°Ce]l A|#He] 79, EOT+= 45ntm, V= -0.052V
AARE, 1000°C] AlHe] ¢ EOT+= 50nm= ¢F 05
nm SO, F77F F71381%13L, Ve 0.085VE ¢F 014V

%
it
N
i)
o
M
o n
4
t%i

1.2 T T T

. (b)

1.0

0.8

0.6

0.4

0.2

Relative Effective Lifetime (a.u.)

0.0

900 1000
Dry Oxidation Temp. (°C)

Fig. 3. Variation of relative effective lifetime for SO, thin film formed using various process conditions.
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Fig. 4. (8 C-V and (b) G-V characteristics of MOS devices
fabricated using dry oxidation at the temperature of 800~1000°C.

Table 1
Summary of EOT and Vg extracted from C-V characterigtics of
MOS devices fabricated using various dry oxidation temperatures

Dry oxidation temp. (°C) EQT (nm) Ve (V)
800 45 —-0.052
900 4.7 0.072
1000 50 0.085
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