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ABSTRACT

~MP(Chemical Mechanical Planarization) slurry for STI process is made by mechanically synthesized CeO, as abrasive. The
ab-asive can be stabilized by electrostatic or steric stabilization in aqueous slurry, and steric stabilization is more effective for long-
term stability. Blanket-type SiO, and Si;N, wafers are polished with CMP slurry containing CeQO, synthesized in 500°C or 700°C.
Removal rate and surface uniformity of SiO, and Si;N, wafer and selectivity are influenced by synthetic condition of abrasive,

su-pension stability and pH of slurries.
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Fig. L. Zeta-potential variation of CeQ, synthesized in 500°C
and 700°C with respect to pH.
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Fig. 3. Turbidity transition with time and amount of glycerol.
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Fig. 4. Size of CeO, with pH variation(containing 10 wt%
glycerol).

waRHEAd s #RE] g8t
AA G (steric barrienE L &
10 wt% iq7}6 §_ pHel )
& Fig. 40l
o .11 7}-5} zE pH

gdelA 250 nm % .o,] %@xﬂ ]a U om.
A3 w29l pH 60% 2949 290 Yo sl
o} 2} 700°Cell A dem@ _“?__g-t AA H o)A
SRS 217} Soksh Ao vehlent ol 48
o 2 700°Coll A

OIH 2

95 @%% shE $AY FaolN 2edEel
YA AYS Falslo) TG YA FHow Mg

A

M
A ol Aoz dgEd) Aol = Hamaker <o
5 Hog zgeh=
2} Hamaker 4571 &
A
=

A 40 A 2 3(2003)



170 AAA} - A - olF T -
0.6
O
Né /
=] O
S ©
= ~—8—500C
§ ~0O—700C
5 02
2
> ] l\
o [ ]
0 0 L N L 1 -l 1 (]
’ 6 7 8 9 10 4
pH

r,\L

o
_IE
to
o|\
N

7}7F £ Hamaker 45 veERIZ, YA}
AZoZM 700°CAA Fxsh Ee] o] 500°C
AA Gt Bl vis| v A vehd ZAeg Atk
e} o]golA Fol nie} o] FHAME Fo F4HA
= antdzre] A7I8A el frEsh 2ev o
A7 A4S 88 A5y seE EAS 932 v
lepg & EAES 4HY + UARE HAHY
Bakxzdel Aol Fash, ol tsiae B
1= 7}1%241 % 7} B a3t}
St 500°C §A R, 700°C TAEE] H];i
HA 2 7—??4 61.79} 125m/g°l‘ziE} T AR A4
2Fd A e} @7 E & AFel7F §ll ey, 700 °Coll A oéx}_
A2k A= 24&0% SHA B, o] $HAE
Edde osiMe dA EH=A @ oz ddd
Z} pHOlA 2ol §3tE = A8 ¥ FA 8
2 A3E Fg 59 YERATE 500°COlA EA st &
T2 FANA FEAEe] FE o] pHY 93] A 9
&S Wx) grgtont, 700°CAlA G 29 735 pH
Fhol wer S8l F&Fo) Friskdth =%
500°C EAlst 2ol gk S9Hd g F&7ko] 700°C
oAlA g FEol Hth ﬂe Ziﬁi UrE}”Ur. ol &

=

o

1°ﬂ EHsH = F7HRl A+
7t B3t

o)zt 7+o] A|FxE STI CMPE &21dl7} Si0,9F SisN,
o] Aulell WA= 548 Fig. 69 YeEPH AT ey

(error bar)— 7} 27z A o AulLe HE TA
S, v § elel $FALE DAL P 3. SO,
o) Avbae W Feolal A AR 1}

dl, ol Si0y7h dEE FodelN It = sﬂxlz &
H=rt Z7187) Rz AFHETD 500°CHA DA
3 Burg Anglaz AEs 7ol pH63t 904

HER EME TR

1500

1200 F Si0, /

€

IS e =

—— N SR

< o0f

1]

I I

% . —500C

8 sco(- 700°C

g [ . SiN

T 300 [ ..............
Fr———— I ............ %;

0 1 n 1 N i " 1 L 1 M ]

6 7 8 9 10 11

pH
Fig. 6. Removal rate of Si0, and Si;N, with CeO, based CMP
slurry in various pH (containing 10 wt% glycerol).
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