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Abstract

Conditioning2 CMP(Chemical Mechanical Planarization)of] H2¢l FAF 9o sirto]r].
Conditioning®}] &2 -& removal rate$} uniformity® CMP F4 ZA AdAsA FXA7=4
E2Zo] 9t} ool conditioning disks: stainless steel substrate 9ol diamond YAE LT 1
NiAZI=8E AFAAA ALk 22, CMP 4 Fof NigjE&Z Ad 559 297
diamond abrasive?) Ea]Z <18} scratch F A7} HAAsIG ). o) EAE | A3t7] A ceramic
substrate?} 2 AS AW 1EEE 7ES LT o=H EH Y conditioning disks’t IR I Y=
diamond 4zte] Eele}l metals E3fo EAE HFT + UA HU

1. Introduction

CMP (Chemical Mechanical Planarization) ¥4-2 3 7|%9 ULSI deviceg ¥t=&0 5
FHel ¥4 F9] o]t} [1]. CMP ¥4 & pad? conditioning2 pade] A5 &7 removal
rate®} uniformity & FX3=d FR3A FL3T (2] YutAH 0 F o]+ conditioning disks=
dvt AR diamond particlegs XA 8FA Y8} SUS(stainless steel) substrate ¥l Ni# 7]
=8 AMEstg ot 29 A A4t conditioning diskst= CMP A o Niol Hiloz 47 F&
243 thololZe Aol olgdE 2§ Scratchet & o 712 EA47t AFH 2 Yot (3L
old ol 7tx FAE #Fd7] 9 HU|E=Fo 2EHE o] &3 AY CVD FE S &7
Hyste A77t AgFolnt [4] AT ol Az YR 4MHA FAE G £
f 2o F4 295} scratch A E A=A %3tz gk

o] Ao EXRL CMP 3% B4 297 scraich’t Q= M2 7199 conditioning disk &
At Uk =3 2L conditioning diskZ pad® $HIF} A% o}2e] removal rates}
uniformityE  FGA 712 Pk Ceramic 7H¥ 7]€3 diamond CVD F & 7]¢g o] &3
conditioning diske] %3 ol gk CMPEA o] HrtHAT EF ceramic 713 F point BE
pattern® Aol w2 removal rate?} uniformity 7} 3 7+= e}

2. Experimantal

¥ 12 7129 conditioning disk |2 #}H3} ceramic conditioning disk Az WHE nAgFa
Stk 7]E£9] conditioner®t thHE A ceramic conditioning disk A &L SizNg ceramicel] grooveZ
patterning & ¥ 7]®¥3F ToJol®= CVD coating technology® ©l&38t%vh 1¥ 2% ceramic
conditioner®] & FHF pattens HEAFI Yot oW th}F patternd] RY¥F FEE pad
conditioning®] & 2 3le| UHE Jg L Fv}. WA ceramic 71 Yol grooveE patterning & o}
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S CVD FTRE& o] &3td tholelR = wtutg 1 9o JRFA AT

Removal rate?} uniformity HAEE dnl Azt @& AufEAS 71&9 gukzol diskS B
s dgadch Oxide CMP FAA AIHE 8000A FA9 USG wafer/l ¥ slurrys
CabotAl®] SS-257F 2ot Padt RodelAle] IC 10002 o] AFdA ALLsigrh Padel
conditioning® CMP v} A#3} B o] Fojz o

A

3. Results and Discussion

¥ 32 SisNs ceramice]l groove®Z patterningg ¥ 7|9 To]olE= CVD coating
technology & ©] &8t F 2 A7l & patternd] RYE HoFE SEM olvlxlo|t} ztzh 40049 9}
BoHi = g ApRlolrt, o] Z}Zre patternEE 71Eo] AU Nigle §&8 tlololE=
iAol A& ot Conditionere] polishing &3e] 24& 71£9 conditioneret ©] A2
conditioner®] condition ¥ TEOQOS wafer?] removal rate®} non-uniformity® 2% s}le] B) W 8}¢ o)
Table 2% #?Z3t¥ conditioner?] ZAE& #7] #% BL HWFEL(JE E°] Point Sizedt
Number%) RoF3 gt}

Table 2. Pattern structures of ceramic conditioner

Point size( zm) Pattern # of point - | Channel( . m) |Channel pitch( zm)
1st 0.04 0.3 46158 0.5 2.5
2st 0.01 0.5 13279 1 4.3
3st 0.03 0.5 2816 - 43

a¥ 4+ W& point numberg& 7}Z 3% F 9 ceramic condition diskE Ag3E & TEOS
wafer®] removal rate®} non-uniformityE& R F3 At §7|A FEII AL conditionerd]
removal ratet™ point numbere] &&= AL ¢ 4 Ar}. Point numberZF 40,000 o] A 2800.
2 ZA29UL 9 removal rates 1400914 1600 A/mine 2 Z7isleE AL & 4 Ytk =3
polishing stability 2§ B2 /IHE &7sxn ok Hkshd, point number?] ZAE @9 point
Z down force®E FT7IAZW O EZM conditioning performance® 71X A|ZIith o] AL conditioner?)
point number®} pattern®] 2 %°] polishing performanced] 2&<& Foe AL & 4 Yot

o] A5 ZI}+= M EZE conditionerZ conditioningdtil CMP Al3d Z 3} polishing performance
o} scratchesZHE AF2LE ¢ F Ut 48 A3t USG wafer®] removal rate= 1700
A/min ®ol3 3, uniformity: 6% olate] @< BelFm glch = I 5ol 7247 B¢
polishing ¥4 conditioning A& 8 o]F <A H removal rate®} FL& WTWNU (Wafer To
Wafer Non-Uniformity) 23& &9 471 Aok 183 ceramic diskolA pade] FH= Uut3
¢ conditioning disk®} Blm 3l Hojyd AE Holm Ut} F3 dvlE wafere EHE EAF

< o, 23R} & 2Fo] ol A4 AL 4UF F Uk
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3% 1. The schematic diagram of the manufacturing flow
(a) Conventional Method and (b) Hunatech Methed

s Ceramic grooving for pattern generation

Type T (Triangle)
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Type CP (Cell=Cutting Point) Type CG (Celi+Groove)

2 2. Various conditioner patterns (a) Type S(standard), (b) Type P (Pyramid), (c) Type T

(Triangle), (d) Type CP (Cell=Cutting Point) and (e) Type CG (Cell+Groove)
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(a)
29 3. CVD diamond coated SisNs patterns at (a) 400X (b) 55X

(b)
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19 4. Effect of groove patterns on polishing performance
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¥ 5. Removal rate and uniformity of ceramic conditioner in the marathon test
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