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CMP Properties of Oxide Film with Various Pad Conditioning Temperatures
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Abstract

Chemical mechanical polishing(CMP) performances can be optimized by several process parameters
such as equipment and consumables (pad, backing film and slurry). Pad properties are important in
determining removal rate and planarization ability of a CMP process. It is investigated the performance
of oxide CMP process using commercial silica slurry after the pad conditioning temperature was
varied. Conditioning process with the high temperature made the slurry be unrestricted to flow and be
hold, which made the removal rate ol oxide film incrcase. The pad became softer and flexible as the
conditioning temperature increases. Then the softer pad provided the better surface planarity of oxide
film without defect.

Key Words : CMP(chemical mechanical polishing), Oxide fim, Pad conditioning, Conditioning temperature

el o) H(platen)oll 5-2% ’,Hix} 7 Ade] Wi
(pad) 9o el (slurry) ¥ &8k, dold 7Y
glojo| &S 7ahy FTERe Avpailz W o
hEEs agsed FREA gd S5 7

4 47

1. 2 Avpafiaiz o] F Al W] wl ¢ & JEFs W
, egew M Regel g wheE wedn % <o) 2
CMP(chemical mechanical polishing) 342 & . Vo , el sl
] G R AL CMP w-4e Hesl W Ant
o .

SHoHB). A EE(soft)

ghdel ednt Al AS
hard) #2332 Avl AAHS

Ant FYEAp o] wiro] A

ol

pd

29 Wag el e ERs A9 olF

wual Ashee] $4g AN 39

1
SR ) 5] S FZnlel e A A AE sl
= 7]' u}\]oﬂ -)_TI] L\’(]'lr, /] /ﬂ/‘] Kﬂ/]‘g O}L}’ ll’HE/:*% ?_],l‘””ﬂp‘}i “__%o] /K]»—%‘S}—jl 9\}1[}[’” A]JL
[1 5] gleols mwol #gshiz & ¥ vd . N
) s Aulr]o] A ¢ofo)s Wy Y WEs-
g el ol smekel MWEwlA = 1 ,
gfree] dEFoju}, whebA @ ®HI groove ’,1
o we, ugke] B/ s, olw o
‘ ) ’ , ofy= elulel WhE AW g 4 ol A SHE
o Avkzelead] old serd, A4 AA ]
: ' . A2 Sreel Aeldl A A o A ekl
‘OA Al 2= & 17 o ukylo] 9o /\(]‘{_ FE I ‘T:7§ o B 2l r
,70 & ] ]’]’ ar ] ] ” ]'H O‘ 1 o Tl }' = qu 3{15_‘% U}'O];:l_f.'?‘ -/]j‘}}g] E’QEHEé 5:101917]
A2 Bk olgol A V)AH 2kl aE e :
wite] o] slgie welee] Bk ool 44
i 17 + A 9@ shd 71Fe) 2Vt F8E ol
1, =Mcistn MY|SED =l Ts S - Ar
g Avg ek, sl A A Y (pe .
(BZA E7 MME 375) S b , ' 1A ¢ (pad (fm
2 MOt o L4X| Kb AT Z o7 A ditioning) 7] 2’211'—12& CMP &g 7l§of
3. H=oistw Moz sta) EH"—; Fwe ey ARNE S EnE 57
i} Cg:r;z}spoggg;g Autgor  wslee@chosun.ac.kr Jsbo] A2 9] DIW(de- 1omzed water) & SulFd
r:l—/FE . . 1.
, A v A3 Golof R 94y B o) = Fr) A
Txt MAL S 2008 3 4 4 AR delele e ga) )= 7MY
AAFRFE 1 2005, 3. 8 (conditioner) ¥ AR&ato] djx ffoll A HH 435

297



J. of KIEEME(in Korean), Vol. 18, No. 4, April 2005.

P R R = R R B T
A4 (refresh) # 3ol dnpg&

T d SAo|tHEl webA 2 ddgte Al q1-d9]

¢dvh ez} el

oAl B EA

DIWS ol ¢ a&ael s Ay 7148 4
e/l Slal W AeAY Lol whe o) F o

v o] BAE HAE AT B dtel s WY

Fol A Al Gatstrbs Aelvl ol A

gate] s Aty Aol DIWE £2E F7hA]
Lleol A i
d

E A
=7

7 zzte AT A 3

71% 4 groove? Alslulol oAnt g
H

8} 7}
E Ao 2y

shriel £z wizte] W B ASE HParo] o

[o]
el AnAE ey

v X] 5=

2. A ¢

LR R

d CMP Aol Abgs el dAufaf=
L9

17 o] RODELAE] IC1400™ ¢du}aj =
st AcidY S Fae o AU

i FYHel 4t DIWe £E% 4% &
p

e wl = Yol @Hskis oy I AL
o} i owfe] bshvt ZAsgut. Abshe

2 3~6 Qeme] A &S 2 n-type (111) 189
4914 slol= & drbst A7 o,
o] F7+= Ellipsometer(]. A woollam, M-2000V)
F ol &ste FAAY. CMP & g4 43 23

vhe] SF73E oF 9300 AelAvk. Zhzbe] &Iiej A

delz

VUGS S8 o) f9 Ao gug s
22} SEM(Hitachi, $-4700)8 o] &-&ko] o 9]
Fag At g 7 exFEsbe

& EA487] 98 ARES
(Rheometric Scientific)& AR&3slo] 20 ColA 90
T7HA 2xe] wes 30 4S5 sdoy F
Ha2ir 1 Hze aA4E st st 2 oA

ol 4= LOGITECH Arel PM-5 dmb gulE o

43to] CMP 5745 F8a¢o9]. dols A4
& NHOH : HO» @ HOE 1:2:79 vl &2 A

ZH SC-1 AmAe) A 28, 1:109] DHF £ 2ol
AMH 7 o) &ate] of F<F
AbEEFATHY10). E 19

1 |
= A
CMP =Ae] dubxel T4 w4s vehidvt

s 6 e
T

298

38 1. vARE vk = thd ol SEM AR,

Fig. 1. Cross- sectional SEM image of new
polishing pad.
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Table 1. Process conditions of CMP.

CMP condition
blanket wafer
1C1400"

KOH based silica slurry
90 ml/min

CMP parameter

wafer(4 inch)

pad

slurry

slurry flow rate

head speed 50 rpm
table speed 50 rpm
polishing time 60 sec
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Fig. 2. SEM micrographs of pad surface with various conditioning situations.
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Fig. 3. SEM micrographs of pad groove with various conditioning
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Fig. 4. Elastic coeflicient and tangent & of pad
with conditioning temperatures.
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Fig. 6. Surfacc and cross-sectional SEM images
of oxide film polished after conditioning
at 80 C.
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