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Abstract

Chemical mechanical polishing(CMP) has become the process of choice for modern semiconductor
devices to achieve both local and global planarization. CMP is a complex process which depends on
numerous variables such as macro, micro and nano-geometry of pad, relative velocity between pad and
wafer stiffness and dampening characteristics of pad, slurry, pH, chemical components of slurry,
abrasive concentration, abrasive size, abrasive shape, etc. Especially, an oxidizer of chemical
components is very important remove a target material in metal CMP process. This paper introduces
the effect of oxidizer such as Hx0:; Fe(NO3)3 and KIOs in slurry for tungsten which is used in via
or/and plug. Finally, the duplex reacting mechanism of oxidizer(H:02) through adding the
catalyst(Fe(NQOs)s) could acquire the sufficient removal rate in tungsten CMP.
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beam impinge upon oxidized tungsten
film.

H:0:8 AMAZ ALEsiAwt 01 28 A stz
tstg el AEEg Aojsts FIMAZE EoijvtA|
Hod F& v AEs HAAH 7 AL
z} 23 A HoOp, Fe(NQOs)s, KIOz9) &2l vpa
of gk A3t Axs golry] fa) Haw wupa
vk-8- & XPS(X-ray photoelectron spectroscopy)&
ol &3t Asld Az 8 ZFHIAH XPSE X-
A& AH FHol ZAHirradiation)dte] F WA
W& 5= 34 2 (photoelectron) 8] EFAURAE &
o2H BEHe FAHaAe 1 A N E
& 5 9 BW g 24 A o) 7 agAE
Fdg 2HdMe 4tz a3 B H8 B
E AN 29 4= XPSH g8 A9 A3
d "2 AHe HE dyA 2% E#(binding
energy spectrum)®) o & el Folt} oled &
A AFRE ol &3to] Ak BHAwl A ¥
& vudle] sy g As FYEE JE A
o} oEg 2HERL 2} fh(element)®] SA4olH
AEtE 29 BE9 TS AAsted AgE
31=3
I8 5% 7t At oig atstE Had AlE
o] B 20 nm ZHololA b4 4 ¥gH A
A& el Aon), &, itslF sl #UEE 3
b3t A2, 20 nm WoldlM el Frhe AFEA 9
&2 (diffusion) 542 1@ Zo|th XPS 54 4
3} Fe(NOs)sx ©& Abghaol nish & 43l 4%
& BoF 3 gy, 828 vl oA Fe(NOs)s
o o}gt AtA AAE 8422 %2 H0s, KIOz9t v
A M =& HEE vehia vk £ Fe(NOs):

o
ot



J. of KIEEME(in Korean), Vol. 18, No.9, September 2005.

90

B8 surface
g | O 20nm depth
—_— BU- T T
& = . B
- T
2 0}
=
5 |
g % )
50 . L .
0,0, Fe(NO,), KIO,
a8 5. el oF Ao Ak Azl
A,
Fig. 5. Ratio and deviation of oxygen atom in an

oxidized layer after dipping into che-

micals.

o o3k AbglExo] U= (uniformity)s A& 9zt
vl go] HAZHE HO:9 vas Bt #d3 A
& & 7 Ark AR A4 A AXEH Fe(NOs)s
= M ol 3 F% QH ZEA FAE I}

A 9leh KIOs= th& ala)o)] ]3] & ~e) uut
BEdeA 7H dd @ 48 Aeg M3 o o

gu ¥ gA EAMo] 98] 20 nm HoldA 7H

G s YRS RelF ok gebd el
Yo} st F4 eodn Yad el w4 @

A& 383k HO7F 42d Aoz Wt

3. Hojj Matxfol g

3.1 ZuMstHe oAU S
g2 CMPol A dvba A& e

a8 JFe Ho0p8 B8l E Z2047)=
Ho] dasich 4 3¢E(ferric compounds)&
£ (liquid solution) oA & o] Az &5}
A "l 2o(catalyst) A H 3T E Fe(NO;): S
H0:7} 50] Sli= stghedo] A71d #A¢ Fe''& o
2€ld Mg AxE wgstA g9 ada 44
Fe’'st W'z dglaitt = 2 (2)s) 2ol & o]

TRT

A3 HoOo 5

%(concentration)?t 7t & o] FrtsA =
th 39 CMP £8& 93 4stale ¥:28 F7}
A7l Heawl B B4 o] dojvy] F1
AA7)8 4stE 7t g ok weEky ve 4hg
A FrolA =2 dAuntAALEE SEsied 4
T E

s

790

® Ferir
#» electron : 4
¢ TF HO | | Reaction between H,0, and Fe(NOy ;] [ Oxidized Material |
O o Fe' e W —Fe®' + W W0, WO,
Fe'* + H,0, = Fe'* + HO+ 0, T WO, +0, + WO, (ag) + H,0
a8 6. AAZA HoO:9 EvlZH Fe(NO3)hE

ALE-E S S As WAYE
. oxidizing mechanism using Hx0: as a
oxidizer and Fe(NOs); as a catalyst.

g2do] wrgste] H o] &2 $9(reduction)d i
g2 A& A3Hoxidation) E T

H:0:9 23iE 23
2h=3
Fe + HxO» — Fe*' + O + 0.1 (3)
g2 dahe o] Ao A(4), A(B)} ol
stato Fo| Op9 WHgsted Hawl *}35}5 WO}
WOz& gFAA 71T
W + O & WO (4)
WO + 02 — WOs(aq) + H0 (5)
olg|g ®xwl MIES dulgiziel #H=Ale]
9] miFo] o3} dEE AAEHY 3o )
(decomposition) && £-3}(dissolution)g 4 o}
53], W09 A%+ 35}—?"“0“ L= Bdolr)
ANAHoR ZujEH & o 20254 2t - 29

i 0O !S'_ [=] E 1. O = L4

HOp F 2eAl2 "Jﬂ@.% A E’l‘%i‘-‘?‘—ﬂ =
2 Atge Y £ 9 oA W&l =9 4
A& =3hu, Fe(NOzh= Ful AbshA|z 4bshe e
AT G4 NEEETL wE A E B
Y 68 AstAlZ Ha0:9 H0Z Fe(NO3)E AL
& G228 CMPAlA Y A3} w7l E S BoFET)

{10,111.



32 §2H CMP &3

g2d CMPel A F 4H81A|, &0 AbstAle) dn}
AR EAE dotry] 98 B 17 F & FHA
722 CMPE AHAlstdtt. A#HoAE dutdA
7F AntAA g v A= F¢S wiAsn g A
Bre) s dolr ] Y3 vty CMP #
48 Ha58 F v LA YRA=(fixed abrasive
pad) & Ap&-381 T

TAYAAREE o] &39S AL &8d U9
3eg8-g A g T8 Foletgtt} o
714 gl B =R My d7d F A,
Zu] 4bshA, AF 5o RS XA FH12].

a9 78 AR #Hrld o dvkAA g B
AE TN BAF3 Ut ZF 2P dig A
d4e 71248¢ 53l pH 259 H4 drjalAg
ZA9A ArEso WA, gt AR F 43
A ¢l HoOx%ke) 5 winZ H7MEHAE ¢ dAvkA
H&e] 260 A/mine & o}F v k& noFa 3l
o H:0: 558 371 A7 dAntAA &S 4s3)
A = 8 2ele] &8 & (dissolution rate)e] F7}&}
A Hel B AH7] o&e) slehy Aol AT
T olong A4 el 4%E 5wtk olFE
Agsta ok hgo g EFo) 23kl Fe(NOs)s:E
25 ppm A7t e, 9§71A Fe(NOs)so 7t
2ol Hrlakelr] o & oW 23] AvkAl
gL Fasta st e Ha0.99 whgo] 2
A dojrt et Aol ol A gt Fv| AabA e
H71E S8 dAvlAA &L 2 AES A4sta
+& & 5 U

T agA e} Zo AslA e 2% 4 A 7t B AR
FHS vt anoln wLEA AsA T 7] $is)
Az el H7ME Gel gAY 9§ gad whg
9] &-af(dissolution)& A A7} Ab3tAle] o+ @
W&8 o) Fojorgoi13]. A7 AM F AH3EA] HyOpol
HiPOs2] 0.1 wt% H7i3td dvbAlA &L 48 3
7}EkA] ke A$ Byl 5 nm LR ofF Fu|s
A wotdg AT + Aot Fxg, F 4bslA 9}
Zu A A9 2%F AEAE VA getfe] HE
o &= HaPOs2] A 7toll ofdl A vt A& E H0 T
o] satol R AA st dig 1000 A/min ¥
el AnfAAES L& 5 Ut olE s e A
o] 7t Fatod 2% AbsA 7 4 - ghele
AL grsta glan A B Ao YA
H7) diolgl RodAH14] AHHoRE BE FE
o AFAE Bl o= AE & AvlAALE
grslelw Hof 25t 2 Ao HILE Fale] 3
g Eo YA g GAsior sictu Mgt

791

ANAAA 283 =82, 41848 A9FE, 20053 94

B 149 =3,
Table 1. Experimental conditions.
parameter conditions
pressure 300 g/cm’
velocity table(60 rpm)/head(60 rpm)
slurry flow rate 150 cc/min
pad Fixed Abrasive Pad
(G&P Technology, Inc.)
wafer sputtered tungsten 10000 A
conditioning N/A
polishing time 1 min.
CMP polisher GNP POLI400
(G&P Technology, Inc.)
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Fig. 7. Removal rate as a function of chemicals
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