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Investigation of Scratch Mechanism on Thin-Film Surface in CMP
using Slurry with Nano-Size Abrasive

“HpH o FZIE Ayt

M8 259!

*Boumyoung Park’, #Hyoungjae Kim(hyjakim@kitech.re.kr)" , Sungryul Kim" , Hoyeun Ryu*
Ve A £ T BN S A SRR §HE LA A

Key words : CMP, slurry, silica abrasive, ceria abrasive, friction force, scratch

LAME

3}87] AlAAvH(CMP; chemical mechanical polishing) 272
DRAM, Flash, MPU, ASIC T ¥} & dt=A)] 3 (chip) Al 3ol Al
Adrt 9@ S5 JestE 8 A 85 s dFErtas
7]<4z0]t}. E3], STl(shallow trench isolation) CMP &4 & & A&
A Z o] sub-45nm ©]3FE 7FAholl whel E X 2 E(transistor) 7}
A" AgE 7] HGilicon wafer) FH Alole] R EUX
(gap-trench)oll %2+l 2F3}UK(SIO,; silicon dioxide)S HEHa}gho
2 Abatel 4 d(gapill)S B3l 2AES A7|HoE ALY
= su/dix%o]r)r[l]

AAl, STI CMP FA A AEE AAst HetstE dAdsh=
7Mo% AAE S8 Glury)2 B 11 At whEhA,
t]uko] 2~ (device) YAE STI CMP 34 oA P &3S ¢35
Z 2 6lurry)E 878k A= Aot Akstes W Rhels)s
Z#dE Ux 3719 AYIHSi0z; silica) YAES L4z
(alkaling) -&-el] FAHAIT] e 7t YA o2 AFE-E L QX
ok AZGAY 8TE TEA717] 8 S &l Ao}
(CeOy; ceria) YALE EAMAT £ EE A §Fozn w2 <dnt
£ (RR; removal rate) % 3 &t3s} & & (planarization efficiency)<
gstar Qlvk vk Alglol el AvkEat Y E(WIWNU;
within wafer non-uniformity)2} CMP$ Absjulel] =3 2%
(scratch) 2 WA 7= HE EAHS 7HA AL Qo) Algle}l &8

= STI CMP ¥4t ojnz} ~7J7§?i‘%‘(lnterlayer dielectric) CMP

]/\1_11:_ gl%g o]otql)\-l“J,}_ .ﬂoHO o]ﬂtﬂ—ﬂ o]x]u}

£3) 2a#x¢} 22 FAHE FEHITA ) g stet H &
(vield) /&S 913 A= ojz 0wt 3f= A o] TH[2].

wEhA] CMP - HAs= Alglol &elE]e] ~aHx] FAHE
qIA o2 sty faiAe L B ARl EA st of g
2 AF A= CMP T4 Ui YRS 283 &elgrt

o] 9 = Atolo] HE Al MYE FejollA sh=d

POLE] ol =7} Fol-soll o3 Betslevh= HS kst

E o] B 2 X|(tribology) SHoll A a3 x] w4 ﬂ"d% T st
1A} 3T

.

2. A|.§_|.|:|I- CMP Al AI%J =1} I:cl>I-I:|I=|

Aot efele] Ao B dds B o F4s)
flsto] dnbd oz Abshut CMPellA] ARG a1 Q= A Th &
o] AaAlA Aok Hlalsiitt E9, CMP T rHEE S 54
A& FAN 2R Fig. 13} 7Fo] A ste] AAzto R
AsE Q%o}fﬁ A DA e ATk 9 Aot
kel Ass dasigith A7k SeEls 12w Ak

7R el EeEE AREERslaL, AlEol &R
1.95wt%«1 A s 7= 54 2 E AR eY 2
ATl A= X‘ 100mme] FAks} = (thermal oxide; 1um) <]

g ARgste] o oﬁ& 2+2}(60~900g/cm’) 2 47 %(30~150rpm) 1 3}
o WhE OMP AE S AAISISIL, 2t Adulth v RS 200Hz
o A& ZJJrTi APRAIRE 12 F<t B 5kgin B3k ATM
J(conditioning) F-Foll wel Ankg 2 @A LS F el
Z12] 3L Surfscan, AFM, EDX &A1& &-gsfo] 2aefx 24

%>

off r2 2ot © o
1041m4

L. Proloaded __
Sensor

Fig. 1 Schematic of CMP poli;er with a force sensor; (a)cross section,
and (b)top view
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Fig. 2 Example of friction force during polishing time in oxide CMP;
(a)silica-based slurry, and (b)ceria-based slurry
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Fig. 3 AFM images showing scratches after oxide CMP; (a)silica-based
slurry, and (b)ceria-based slurry
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Fig. 4 Scratch Count and length as a function of rotational velocity in
oxide CMP; (a)silica-based slurry, and (b)ceria-based slurry
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Fig. 5 Removal rate ad COF as a function of polishing run without
conditioning or with ex situ conditioning; (a)silica-based slurry,
and (b)ceria-based slurry
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Fig. 6 EDX spectra showing abrasive concentration according to
contact area between wafer ad pad after 1min polishing;
(a)silica-based slurry, and (b)ceria-based slurry
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