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Effects of Phosphorus Doping Concentration
on the Oxidation Kinetics of Tungsten Polycide( I )
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ABSTRACTS

Effects of phoshorus doping level in the underlayer polycrystalline silicon film on the thermal
oxidation rate of annealed CVD-WSi, ; in wet and/dry oxidation ambient were investigated. The
oxidation rate of tungsten silicide was found to be higher than that of (100)single silicon regard-
less of the phosphorus concentration. In the case of dry oxidation at lower temperature the oxi-
dation rate of silicide decreased with increasing the phosphorus concentratuon, but in the case of
dry oxidation at higher temperature there seems to be little relationship between the oxidation
rate and the phosphorus doping level. On the other hand, in the case of wet oxidation the oxida-

tion rate of silicide decreased with increasing the phosphorus doping level for any oxidation tem-

perature.
; Qe e
g 49 ARets

b "Hi AR NEAT L



CETE R

LM B

2 4 3] 2 (Integrated Circuit) 7] % 9]
F dHEeol iR A2 (LSHMOSA
o] AlelE A5 A widfas tdd
o] Abg-Eo] gk auu A &
o] HAEN AF F7E g ohdF

g] 51 & RC A9 4] 7F(Resistance Capacuta-

=
i)

X
IR

12

nce delay time) ¥} H#H L2 E
IRHgF et &
& AstaA =%

gebd W BAA oE VISITze
AolE M= & wiMARE, dAlde &%

F7hA171 3,

doA wmA 2ol A

A AEE whgol FE Zlol d4Ho|
oh. add dejrlel=vte] gl S 4hst
AIE S 7Y ol g g, AdelAlel =uba)
TLoaHEE(RE abstuhzie] RAEAL S %
A stm AdglAlol=ute] M NH, ety B
R BB I SR S - Rl
(source)?l He&& & Fifstvl #eto
delAtole otdel oEA HAEHEE
Yolz= 13 13 & o]l&n} Zg Ato]
(polycide) * 2 & Al &-38}& 7zlo] BEo|th
Lot o] d EejAlol e ol FF T E9
AstAle s HA R dejate]l=ute] WolH

L} 7} peeling(E = lifting) @ AFo] 213

=)

o] Fatg& o viAE 9 &4 w29 (1)

ot 3
7
n
2
=
2100 n/
= L~
. s
E o
A - (1005

opomo
(MR
B
o

0 . | X L L 1 . 1
0 0 @ D 120

Oxidation Time, (min)

32 1L UEE STIF CHE o3 YA
E2|AIO|= 2 800°CS dry 0.2
T|0tA AHEHAIF 2 atstarel 4
A0 M2 FHe HE.

Fig.1. Oxide thickness vs. oxidation time
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for WSi. polycide in dry O, ambient
with polysilicon phosphorus doping

levei as a parameter at 800°C.
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Table 1. Schematic representation of sam
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Type Lomp 850C 900°C 950°C 1,000°C
Time
wet 10" |u|22{15(8 |[M|u|22({15|8 |[M|u |22]15]8 |M|u [22]15]8 [M
oxida- 20" |u(22]15|8 [M|u[22]{15|8 |M|u [22]15]8 |[M|u [22]15] 8 |M
tion 40" |ul22l15|8 |M|u|22|15|8 [M|u|22]15(8 [M|u|22]15] 8 |M
dry 30" |u{22({15|8 |M|u|22{15|8 |[M|u |22]15(8 [M|u|22(15|8 [M
oxida- 60" ul|22(15|8 |M|u |22|15/8 {M|u |22|15/8 |M|u |22|15|8 |M
tion 120" |u [22]15]8 ul|22|15|8 [M|u|22({15|8 [M|u [22]15] 8 |M
U:undoped polysilicon 22:doped polysilicon (228/v )
15:doped polysilicon (152/ ) 8:doped polysilicon (82/1) M:(100)Si
HIPLEYA}e] 734 (photoresist) & 5,000 0’
rpmel 4] ¢k 10,000A TA7 HEE =g .o
st the NICONALY] Z25dw7% S ¥
Aget wdsn @49 Aag Aqs 0 T L 0T
Atk o} bake® &te] SHIPLYALS) &4 g |
etchantolj 4] 38 20 %<+ dAsiqch 7 §
ol Hele] Fo HALAL FHAA I
sl 71 918 130°Cel HF:H.0(1:100) &4 2
A4 10825 8 @F rebakedts g |
t}. t}& BHF(Buffered HF:NH,:HF=7:1)
falo A Eot 1,200A0 2 AT oy
sttt I, stripd Al E AH For
aae e AN, e T
Oxidation Time, (min)
23 248 2% 2 ASH EE7 CHE o3 gad

sl A= (100)H &9 A4S ellip-
Zgsdx
g2gl dejatoln 99 418t a-stepo
2 FAsdnh st FAXK) 2 AR
24 A FHa
square method) & AF&3tth 2H3lA] Q9
g SIMSZ EAatath

someter, Nanospec, a-stepo. 2

()] Z} % ¥ (linear least

EZIAO|= 8 900°Ce! dry 0.2
I MSIAIH S Arstotel 4t
AN THE S HE.

Fig.2. Oxide thickness vs. oxidation time

for WSi, polycide in dry O, ambient

with polysilicon phosphorus doping

level as a parameter at 900°C.
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Fig.3. Oxide thickness vs. oxidation time
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