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ABSTRACT

Effects of phosphorus doping level in the underlayer polycrystalline silicon film on the thermal
oxidation rate of unannealed CVD-WSi, in wet O, ambient were investigated over the tempera-
ture range 800~1000°C and were analysed based on the linear-parabolic rate law. The oxida-
tion rate of tungsten silicide was found to increase with increasing phosphorus doping level in
polysilicon. Both linear rate constant and parabolic rate constant increased with increasing phos-
phorus doping level. The activation energy for the linear rate constant decreased with increas-
ing phosphorus doping level, but the activation energy for the parabolic rate constant seems to

be independent of phosphorus doping level.

wrrx MM AR(FE) 7| EST AL

97



Ze)atol 2 A SHE

.M B2
A 2o AlolE A
=9

Helabel =

euy z2UitE
MAREE Waas g ito)
AHgol mAst slof sha vk
BEET 190 9& thE )
Bl 9sle] AL

=

x%_ 7] Z

FE Aol

e

i

Abstebg whs o 4
Aol I8ldl HeElAlol=s BAFL 4hsh
7} olE g Agilel= ol t}AA
F %= polycide #+2E Al&
BEojh” 181} polycideo] o]
FETEE A3 AdejAtol o] Ho
A peeling® o] 23 WAsE F
Atk wpekr Aste Absiee]
FASH HEASE A7) AME HEAF

A7 W s & ’-.‘a‘ﬂl
w3 BuPrt o
JA(PYolut % Si
R =N T

o] Helaol el
SHE obH 2
o},

silicide 't &

Ak}
ol s £l A i U

K
A
hun

o]

|

L
oX

FA] 7

g 7]

AAEA o,

olu] P7} outdiffusiond}o] furnacez i

L7by) e 2 F o] AhgtA] Pel F R
& MatEre] H3lE AdE U7 oy

7] o Fol .

AT

PAR

Ed

of¥
i

2

Lol silicide® &

.
AYSAN T AR 2
)

o2
’LO
1“ A o

2135led  annealing& 4 &

c

AslmyE 2AF7rA AR 2
Deal-Grove 2 dl¥ 2 2 o]
o} 3 P2 linear-parabolic 4F3} 34| 2]

o2 vehiedd.

[
e

Xo'/B+Xo/(B/A)=t+r

A71A X,e 2bstge] FA, te

2kshA]

98

nxEe ¢ =28 wx9 FE(D)

7|28 o] FElAtel=
& % Sig
3l oxidante] %

F ode HElrtel=e] AR
A &ul Atk =3 Lie 59 4dgAlo]
= astrdo e delAtol= AbstA o]
Lxagrt AA S Abshalel A
a9, "ab] Alol=of ek EE A
Sie] AR vlsd A

2dg
HshA 2 sbol =
gt Hsne 53

4me %

=1 =
s @A Sivel <l
9 FE7} 43 AREEdd PAe 9F
o] 3} linear-parabolic oxidation model®”

e EU® st ¥4 mALtYTh

2. MUY
12 2 ddd Apgd" AuAa 2

e g B Zlolth 521X 9] PF(100)Si
ol Aol 950 ColA A2 4aA A 1,000
A9 AsiEre gA4d g, LPCVD-thd
4 Sig 6,000AFAZ 2 9 Fistd

POCLA 2% Al&dte] tAA Siddl
& B HFgRos g§WZ9 P,
. olof Qle] FErE A
Abeted 8, 152/[0 2 undoped?]
A EFe AHS FHlstddh ololM GE-
NUSA}e] LPCVDAHBIE Al &3ta 4,000
FA 9 gadl deAlol=urg FAAU.
ol FAZEES SiH.e) 1,900SCCM,

(e}
A&

o]



5 A7 WA RS

E L AHEY ¥ ENBEY
Table 1. Schematic representation of sam-

ple preparation and analysis.
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I
|

{ Thermal Oxidation 1,000 A ]

|

’ Poly - Si Deposition 6,000 A ]

|

‘ POCL; Deposition in Poly-Si ’

|

WSi Deposition

Measurement of Resistance,

X-Ray and AES Analysis

l
|

i Thermal Oxidation

H N; Anneal ‘

H Pattern l

Measurement of Oxide
Thickness, Resistance, X -Ray,
| AES, SEM Analysis

2. 443 =

Table 2. Oxidation condition.

Teme . . .
Type | \ 800T 900TC 1000C
Time
Wet | 20" [u |15/8 |u|l5/8 |u |15 8
Oxi- | 40" Ju |15{8 |u(15/8 |u|15]8
dat- | 60" |u |{15/8 |u {15|/8 |u |15|8
ion | 807 Ju(15/8 [u|15|8 [u |{15|8

u : undoped polysilicon
15 : doped polysilicon (152(7)
8 . doped polysilicon (152(1)
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Table 3. Comparison of the activation en-

4 1B

ergies of the linear rate consta-
nts and the parabolic rate con-
stants for the oxidation of the
polycide films with various phos-

phorus doping concentrations.

present work Lie et.al”
P doping
level E(B/A)| E(B) |[E(B/A)| E(B)
(100)single | 377 | 105 | 21 | 11
silicon 1.4
Undoped |y 19 | 158 | 104 | 1.37
polycide

Lightly-doped
polycide 1.02 1.58
(152/07)

Heavily-doped
polycide 0.54 1.76
(82/01)
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Fig.2. Oxide thickness vs. oxidation time
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