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Effects of Diamond Disk Dressed Characteristics

On the Micro-Scratch Defect of CMP process

Student : Chin-Huang Tsai Advisor : Dr. Ren-Haw Chen

Degree Program of Semiconductor Material and Process Equipment College of

Engineering National Chiao Tung University

Abstract

With the vigorous development of the integrated circuit electronic components, in order

to effectively increase productivity and reduce costs, the aspect ratio in the semiconductor
manufacturing process is raised and the chip design become laminated and miniaturization,
so the wafer surface planarization becomes increasingly important.
Planarization techniques include SOG (Spin on Glass), Re-flow, Etch Back, these methods
only achieve partial flattening effect, In the order of the manufacturing process (such as
0.25 microns or less) has been full use of chemical-mechanical polishing techniques to
achieve full planarization effect.

Abrasive pad dresser (Pad Dresser) maintain. long" stable wafer removal rate and
uniformity of the key components.of CMP process, but for the arrangement of diamond
abrasive grains on the trimmer, crystal type, the size of grinding the porous polishing pad
material the basic grinding removal rate (Cutting Rate) and the polishing pad surface
roughness (Ra and Rz) of subtle scratches defects (micro-scratch) associated, so far there is
no literature experimental observation of this basic process.

Therefore, this study own insight into the design of experimental in different dresser
diamond arrangement pitch,size and polymorph plow under the same conditions the
process of the polishing pad, and measuring the depth of the polishing pad and the
polishing pad surface roughness summed porous grinding depletion rate pad material
different polishing pad dresser to the grinding polishing pad and polishing pad surface
roughness, and its CMP process micro-scratch defect rate (defect rate).Appropriate and
stable dresser, hope through this study to enhance the ability of CMP process, reduce the
defect rate of minor scratches, and thus enhance the yield and reduce the cost of the

process.
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PEP LR DTR R ARERR -

Malik[23] A CMPHL A2+ - 45 i ek BB aF ~ Pk R4 » K B )00 2 S &

FHIR R R ORFFEE > AR VR REL LT TRA B RE

2 fekER S RB TR RS ”f 3B > T R g T A 10~50RPMdp i
R TR RAFRBG S ERT A RP R L 0 TR o2
W2z fekER E o Jl#] B ACMPRART™ > F 1T R4 ﬁﬁg% HRILRMM G 54
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a4 FEi710psipF o ﬁg%;«; 3 T g -

1. 4= 3 = 2

ARTE LR FRTOR RF R P YET RIIFEE ST < o R T A2
BEE S AR T AR B B TR B R AER R R A G R
LA AN e L e S LG T S S
B0 2 B PR AL w ] § 4 1o (defect rate) 3 > # 2 i5d ot - 7 B E 3§

Fr AR E > ien &2 PR AR 4 0 " Minpcdl fa nd 0 ia R A S T

FRLE PR



FoRF PEBREERAEZ AL
2. 11 B e T v 3 2 (2] [24]
CMP : Chemical Mechanical Polish (i‘ % % 4%%= & )CMP ﬁﬂ#ﬁig%‘—’v"ri'&faf}&é
EG o WP EET S &F CFERYT > WiFL 5 LE 7 7 faanhic ko (damascene)
e h 5 H CMP :#* 4 L He8®s + £ [BM. 1985 &=p+ IBM M4ni@ * CMP i® 5 T

v @ wafer v UiEF 2 TR Y S de@ 2-1

Cross-section of IC Device

Without CMP process With CMP process

B 2 1o & CP 23 a2 IC # &

211 itz & A L ERRARY g HiRER 2 P ARG A L 02 fitie it P
Ao Tt ZE& -

021 Triz BEL iR

No Item HERE

U T F LB TR L, ?Eﬁ' BN BT T
a. [ A PR
b. [ H | Rl = A [ RO S

TR AL o
1 F”LE}jﬂL FLI b nlsr%‘ | FEATT Al EiJ’ IHF‘/ DOF (depth of focus PR range) A

Wa‘fer THITT );;H]EEE wafer fi jﬁ‘l’ ICESFF[ [ Eﬁi?ﬁ-rj ES
) (-8 s S o
PSR | 30, 2 it depo B s SO 041, S

31w, T corner B IS IEPIRURIRER, PE‘E:]EEVF;E? "I over etch amount
AR e mﬁi/ﬁifim’é'b

3 & EELE etch ?\, b

10



(DF R/ L% 2

RRFERAfEITA 6@ DOF &%) &% SR Flwafer & Mg ko ¢ 384 (D
size # — Ik > 4@ 2-2 -
(Dt & hEapEE

Th v A2k A5 £ HESR depo PFE 5 B ocorner ®EA S RIEE S F G <

RN EE G b S o] 23

S T
DOF {depth of foeus) = range SEFsE  EEEEEREDE

Yy FERER mCD#E%
.~I~ center of forus l

Bl 2-2 T poit b4 kR k2 B

FFHHE i

ﬁﬁﬁﬁﬂﬁﬁﬁi

Bl 2-3 Thitp ot & s R

()& BHEMR etch #% %
Ty V2B F 43 % corner i £ AP HER RS L etch 3 &w i &
2FVHATR etch PRt 0 F # e over etch amount > F R4+ metal

residue ’ 4B 2-4 -

11



FFH i
etch armount 2200, T RIESERE
metal regidue i

Bl 2-4Tn it sBEER etch2 BE

2.1.2 T 3 it Bjis

302-2 Tp it HRRATE R

No wh g BE
it wafer & depo A [E, spin ffi
1 [FTEfI9) (etch back) /71 jﬂ %, F] 1) eteh HR B =] 'F", BLES, (EEIEN T B ﬁ-ﬂ‘][]
ARl P U
2 | Do P SOT TG |y 4 o, o 14
. .- Wl depo SEALH VS RE [ SRS < T I [ RIFGE S, N B
3 R LRSI 1’?}' I HDP deo. M & 4 damage ¥ particlgej 53 FL
. 0 e P el TIHIRR L (5 B R
o e fj Hdesturey FIESSRieh (500 Y (00 T o S R
o (g (1SR SR EBREE I oy g, gy it e

(1)w4%];# (etch back)

“wafer # % depo *[E-spin 2 T £ ™ etch ¥z 83L& FERE >

¥ uéi']?}ﬂ/ﬁ{(l Lo e —f{!\é,_];glj 2% A 4 al‘__t«l*ll » 4eB] 2-5 e

B 2-5 w4 %2

12




(2)imt% 2

& Oxide film p ;‘,"j:ﬁ B, P i film inds i 4e » T 4o IR I £ & 2T

g 4ol 2-6 -
B 2-6nd 2
(2)7E %= & &

CVD HDP > i# depo i# sputter > ¥ @& film i > 4okl 2-7 -

#2 denn, 1B sputtef |

(3) i F 8 iz
% slurry i B F RE HEIEY 4 5 8 yafer Tt v ER e T

s heB] 2-8 -

EEMEFHEY

tEEhES

Bl 2-8 it 4 5 pe Bk
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2.2 M E A ERIE

FI% %6 &S EAR e f (Pad) > $ 4 6 wh 3 Tanh # &G o Ffd 1 F
BORIEOHES S kRN §F RFEA - F AR A MAG A FF
A A B C o ZF i G w TRMIER S UL EF RIcBERAEESE
LR S T Y R IRE RS TR LR SR L Ry

_li-'E_fL ) -&r'g] 2—9 o

Macro View

Polishing
Platen (table}

Micro View

—_— —

platen
rotation

. polishing pad

CMP is Chemical Mechanical material removal for wafer Planarization

B 2-9 it S A e B

Ra B Oxide CMP # Eri# & (remove rate) - i 4 #c¥ 1212 Preston

Theory of polish:
RR: 77 Fr:# 5 (remove rate)
Kp: Preston coefficient (% application @ £ )
P: =&+ (pressure; down force)

Vr: dp¥t:# B (wafer ¥ pad “p %t &)

RR=Kp « P « Vr ————— (D

Preston Equation for CMP:

14



B: ¥ #
Rc = chemical removal rate
RR=(KpP+B) * V + Rc —————- (2)

T ETRA R R RAE > FAE SR

(A & % CMP

< ¥R > Oxide CMP slurry ' Si02 % abrasive 2 & = i» 5 Si02 ~ DIW ~ KOH
£ NH4OH > Si02 t-k® ¢-k &35 OH & > Abrasive } & OH A& wafer % &
OH A2 24 &4t O AR % kg %42~ - 4> Abrasive # & a # wafer %
HohR S A

Oxide slurry + % &1+ pH=10~11..7 24> Si02 abrasive f& =& F(frw T

RS ) TaekRT o OH At 254 o

4) abrasive FE wafer FHEET

D A& OHE ) kmit H AR :
HHHHHHHH HHf-Ii-IHHHH HH HHHHH HHHHH
00000000 60000000 00?00000 ?(I'JOO?
FEFEEEEE  FPEIEIEY  PEVRIILT -%%#%%%%%

00000 00000 00000000 0000000
wa.ﬁer(O:uﬂzﬁ]m)

W 2-10 4 T 5 CMP 4= 4 41
()i ¥ A=)

FF R 5 AR R A L

()7 = it B4

15



DR EG AL L BER G hs K ke L B S
(D fod 5 R+ i34

GRS N S S AR E R E Y R L

(2)Tungsten (W) CMP theory

WCMP slurry ~ Si02 # Al1203 % abrasiveri & = i» 5 Si02(A1203)~ DIW~
H202(% i #])~Fe (NO3)3(% i &~ ff4t) > H s 5 additive (A% 3 ~ & % rd|H]) o

VWighluk Bl @2 E4REF 0 F AW F 05 W03 W03 mck ok
£a52 O & > Abrasive » 352 OH £ - abrasive £2 W03 2. OH £ 25= 7 4> -k
1 ML B 4 Abrasive ##:1 *4_ wafer 23 R+ o

W CMP slurry pH & 2~3 - ;";F_t_“ pH- % oW ¥4 s iv&s it 5 W03 Rid4
abrasive Iﬁ*lf o4k pH =% W 7 24kd it MEA MRS S] > 2 plug

dishing € # % #41) °

3) abrasive T wafer ST
D AE, Ak
1) |fMEE W R

<

B 2-11 Tungsten CMP #= B4+

2.3 1 FASHAT B2 AT R A e
(DCMP (* Ep A E) L RS~ F % slurry M FF B2 Pivr 4 &
vafer Ta i f 3 RS AFE FIFET FET L FEL  FER 7 LR
B 2-12 #7177 -
(a) Carrier head (7 B-f):

g7 ibd wafer % & i wafer ™ R+ 1357 wafer *Tdd it platen Fip4+i&

16



# o (b) Platen (BT 2):
HK - BT SpEt pad 0 I F *rig ¥ head 1F4pHE
(c) Pad (P E4%):
RRYf & platen t 0 2 3 3t PU M. L&+ 533 slurry ¥ i
slurry ¥ wafer #ff > A2 B2 $5F & -
(d) Slurry (FZRei%):

i =% DIW abrasive(# E#%#~Si02~ A1203~ Ce02...... ) % chemical
(Fa~ sk~ Ao mm®.. ....). 2 CMP »iFE& 44 > 2 yafer 24 55 &2
Ladaal oo

(e) Disk(i3 &4=):
B CMP fizr FERFE- B4 s AT B FERSR B p hii
% E R BRI TR W Rl > T A LA RS TR AR S

ke o

(Iown force

carrier head
—_ . _membrane er ring
wrater

rotation platen

[{abrasive, DIV, chefhll:-alf =

10 pad u

suba pad

Bl 2-12 1% B8 B2 77 B8 4

2.4 TC BB B2 PR
FekH i G R LR F PR L kF B T & AR ER S
B AR LR A - Aaak o o A SRR E LAY R g
AR FmA R BEA R | P ER AL im0 R S R R
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A=
e

f%;ﬁ?,{ﬂ@% r@\Hﬁ—EJ ’j‘z"zﬂfﬁﬁ T A EHABBEHES A5 H P ,@%%m%

Nk

BEEHI F A G @S| R @ SRSy A Y F A E RG24
a3 R High 8 % 5 & 4 | % B e i Dishing ¥ < B % & iz 4. (Erosion )
B (HoB2-13%777 ) o FlPt Tl (v 2x %k hL B frE4ps £ o [6]

TONA R EL > B BB TR T Bk 0 % chd bl RE G A
Fm A2 |G ek a0 Flt o Rodel o @ (B w0 2 & % S Dow)ts kg B A - fg
&R e oot R > A5 5 [C 1000/SUBA IV o bt 847 ek 3t - & 5 A
TR ERTEER LG G RS T SRR B ERL DG -
Tl B F A RO B ORI L G T B 4 At A R A
S RCERRS T T TR P SR S S P E R R
2R ARG DIC 1000 0 # F 5 A e g "efig 3 2 48 (Polyurethane) » v ¥ &

3 B LK A 508k eh R 5 w3t (Pore) © [2]

Polishing target

erosion/recess

1 dishing

B 2-13 Erosion & Dishing - & H®

T w2 P s e ER Y 0 om < PEIE AR 935) 0 B L fitimdt eh
AT R - LEF R BRAY 0 A RERAFL RS HERETIG
WA A 2 wfd) o a A ER L e ks (Asperity) Al & 2 G B 0 i
R A Y lmdt AR A L A G L g A A e kke BT IR o S

1

T

Bod 24t (Glazing) » - L# 2 @RI KB PFES A TS f A4
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Boo 23T KRR EA R EMSIBA [V > v Ed 3 e sa a7 &

—E

gD BB AR AT e TR AL AL BTl Lk F R A Bl 4G 4D

34 [2]

BEF AR LG AT A ¥ FAFRy M G Ao kROd o ek
R ERPBIPeRA B R YRR S R e FY o AT R S B E
T fp Flepe kg F AP A A2 B-E T AF - 2 WPk R[5] .

Mk £ & R F S PP NERERLE L DR Tl IRER

#
R~ R TEET > Pk R PER P B TIERINPSY LR DL o kit Aﬁm% Fem

e RS TipthaE 2 WP s TR AlE R AR LR Ry

)

Teo - RERFILRAPFE AR SER £ T HT -BERBR 457
B HRE s L BRI R R AE AR E E[4]

Flpt o 12810 1000/SUBA IV & sSA7 Bdh o 4 2 p i 8 4 Brillae P hit
B BB RPEEICE AR ke b el & 5 % 5 1C 1000/SUBA 1Vex 2%
IC 1010/SUBA IV > i & :c A ghi eI B AR R @ * 3 & o AT B L 5 S
HRHTAG PBFFE 20 TRRGID] PGS DA T o d NFRER LG D
BHRT O BEF AL T I AT RERY FHAG - TRADEE > R
%ﬁ%$ﬁ%iﬁ’ﬁﬁi§@_ﬁﬁﬁ’ﬁpﬁﬂf 27— RATR AL 0

o ¥ -2 T ERPEEINLREAR P BEA

“z\lm

- R A 7R R
FEFSIn R DLE o a AR - KRS § ] R RPRFIZ H R R P
BB SRS U GRT B AR Rk c A R e R R B R
Fom R RER o R RE R F AT A S hf e <[4 B R R
7o l2]
ARFRFE S FERLG T A SN EEE []]

LRSI HA BT B R ALY 0 kD) K EFER TP ERA RS B0

B BATI b R R R T - AT R TR .

2. MR E IR B R RS2 F o s N R E R
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B ABFER SRR A ERA G AR R B R B R RS
SRR S LS

A FEERLIFHEERL T A EHE 1 B ER R AR B 4 T
BOMP ¥ e fRegr it B 5 B IT% LA hiEd o

B. b rdl AR 2 e A M M EROHREF S 2 26 G RE

P T & BT

oL 3 R - L SR AT A B o I R r R A

&
-ﬁﬂ-

gl!/% ’ _I?‘] ’ﬂ.&rgﬁi}m%ﬁ%F \alm)'i ~ @&I}}&F‘i},mq &"5 —\4;1,;1:)\, ﬁ,ﬁ’ fg‘}ﬁﬂ]g%

ﬂug

LR TR RYPFTBEE LEAF RS e ERLG

Areh- K EATR B iR B B CONP lARY PR B - BRI A o TR 4ET

FERAaLBE > PR A ERPR IR D AR o T L LR AT
FRa L3 A2 &5 A i

F R SRS E G SBRAEG e al  (DEFR D 53 il R4
B FEHE 0 (DB BATE G e R (Q)HEF Britehimt A R o () pedpi] 3k
Rzt FERABELS DA VRO FR LT HE BT LR

SR S T A s AT AR M o [1]

2.6 4T B EE 2 fEdg 2 B
2.6.1 467 fai7

RAGTAOMEE BEEB L e - AR FRAS A IHGHPT A 2 2R
HEF > X BMET AR D RRI D 5 Bk Tt AR BT R F) Lt R
R REOEERSLS g @ @EERYEERAEETE T - 26 e

B HERS A ROR R -
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FRYUSA LE LA LA EEFREZET AL PR
IR A RA R T RS AT R AR A AR & T FIGEE BLRA ]

et 4

2.6.2 467 AL 3

RS R AL S T REE L E VY S LW )

ML en 2 &5 (1) T4k (electroplating) 2 (2) A %% % (brazing) -

T4z (electroplating) #-4E7 gk Y T iz R E A& HFHF L > REE

A A

77 NiSO4 AT fadh @ - F1% T 247 N ensh it F A geT b o RAPTISRARM £
+ Aa s BRESEG L o woB 2-14 -

Diamond
grit Stainless steel shank

erarere

Diamond setting 1=

H' 1 .
1 aver Ni layer Hi lawer

. Hi electroplating Additional Mi electroplating

B 2-14 T4
A % (brazing): g_#-3¥ %4’%&»}&5}5} SRR b b A R B HET 7 # (Brazed
Diamond Disk) » # #BDD » H # L8 1% F pedd st & S fcdpr 7 > A 53§
LeLeni B4t R Ry FlA G R4 A RATIHET A G AL EH 0 T e

FAFE A ArGEFRMET 6 p FIEBRT 0 4o@ 2-15

Diamond Graphi te heating
Paste grit

(metal powder+ bindgr) tritrtrt T (T ,,i P
Stainless steel shank
Paste mixing

And diamond setting Evaporation ¥acuum brazing

B 2-15 %
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Az (g2 2or2 kB EBAF YL AL EF AR R4
A2 H L5 A Eds TE s hoBl 2-160 A% £ o Q)b fekd o doB 2-17> °
T AR EPATNGETAG B RG24 B SR T AL ANG 2 R
,ﬂgﬁﬁw%aﬁ%zﬂﬁp@mﬁm@’g%&ﬂ%%%%aﬁ?%$ﬁ%ﬂfo

THZHEILE AN AEY T VLY SHYETAR- BiE > RHED
SPT SV R CRE RGN 2 A A E T g oon g FAET B RS 4R
Bokecd ek B gAwa 4 o Aol 2-18 -

Bl 2-16 T4xiz £ ol i Bl 2-17 AL %% £ 5 3 &
Electroplatins Brazins

Electroplating tvpe Brazins type

Surface

Diamond
array

Prez'l‘sely 5 trolled diamond distance and T ST e =

path of slirry and pad
debr is

Bl 2-18 Regiz 2 B2 40 A LB dpr 7L B

TAEEE 1 TR R i MO A % 2 (EL-PL(50~60°C) << MSL(800~1100°C)) » A1 %
ZFRETREY ROHET R R RSB F AL N ka wONP flAzY B2 4ET 4
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P
3
T
=
oo
~F

BHAFHA REFL R R A PRE EI LA 4o

wafer

: chipping

H L

: — - ) m—)

= Thermal tre atrme nt In use L' E
0 FSL{200~11007C) )

= Before sfter

E Schermatic llustration of Mechani=m of Micro Scrateh dos to Thermal DEmEged Oismond

Bl 2-19 467 7% 7 4 )
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»
>

YET N B AR H R R AR L Y

fu
iy

3.1 % &Adl

R I G R R R o 12 BT L2 B R AR 6E 2T A
PR SRR AR RR R F AL G R B D ST BRI
FERGERRENFE > &84 hom R4 df 5 (Pad cutting rate)fr& p A7 4
FEI S~ Ao fe gk 2 AR M 12 2 $OMP AR S ] R 4% Fiad (defect rate) s 58 -

H B R AT

Test Procedure

<

Preparat ion

|

Pad cute rate test {with DI}

:

Pad/disk Preparat ion

<

Initial pad cute rate - 5 min (FCR W/C)

Pad Conditioning test (vith slurry] EHI:.{E Cond tloning during 30 in
|
Pad Foughness measuring v mﬁiﬁ; ttrr?eIIJJE:j roughness after

:

Rafer polish + Polish @ AMAT by diff tvpe disk
I

Defect inspect ion v Defect check @ KLA 5P
Data i‘lalysis v [Data analysis & build model

Bl 3-1 7 %A 3|42

=\

321@%%4@1?%
H 3 R APTRAIBIE  GPF A A GRS WP TR R BEERFEE
FRAPLEAT > 844087 B 424 5 (Pad cutting rate)fr& PF A7 B4 5

Fo5 AR RER 2 AP MR AR $ e o
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+ 24 v N T
Z -1 FRFZ R H
Grit Se: 165173 = Grit Sze: 165173 = Grit Sze: 165173 =
Test Al Grit Distance: 200 jm_ | | « Grit Distance: o || Grit Distance: 300 jm_ |
| _Dia Grade: SDCA__~ |1 Tia Grade: SOC-E__~ "~ _Din Grade: SDC-A___ |
Test Bl -Gritsee: 165173 m_ | | « Grit Size: 165173 m | | Grit Size: 165173 pm _
Grit Distance: 300 = Grit Ditance: 400 = Grit Distance: 600 = j
“Tha Grade: SOCTE ~ ~ 7 7 ha Grade: SIC-E~~~ |~ “Tha Grade: SOCE
Test ol —Grtsee:311isym | Grit Siee: 166173 pm [ | Grit Ste: 137 243 pm_ |
es Grit Distance: 200 Grit Destance: 900 Grit Distance: 200 (=
Nia Grade: SDC-E Dia Grade: SDC-E Nia Grade: SDC-E
R SffEA R

3.2.2 PR
#PCR & CETR M/Ca & # * E j£300mmz. DOW IC1000#" E=%t - 7 AMAT 300mm
Reflexion CMP 4= E-ps | & * 7 i 1000mm2 DOW 1C10002- 77 3t » H 2k 3+ iF i 2
PR e o
% 3-2 PCR & CETRF & &2 R ‘Z A7 2 A &b |4 4

Spec.
Item Unit DOW DOW SKC Dong Sung
IC1010 IC1000 SURE1000 3010-120
Density (g/cmd) 0.75 0.75 1.150+0.015 0.8
Hardness (Shore D) 575 5715 6913 60+3
Elastic Modulus (MPa) - - 100+20 -
Compressibility (%) 2.1 0.5~4.0 - 0.5~4.0
w um 1270 2540 Hole size : 160 1700
P um 250 510 Hole pitch : 250 400
D um 380 760 650
w P

WY Wdth
Gkl P . Groove Pitch
D : Groove Depth

Bl 3-2 FERENR T LR
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3.2.3 #4245 FPCR M3-1(Pad Cutting Rate):
ST B AT B R AT SR B AT ER L 5 Disk 108 T R 4
T i * kg fidressing bA 40 B F WA IR 240 £ 320 RS~ BHF S BRI
BRI F R34 -

Probe

Delivery Axis

York Part = 2
Delivery Heasuring
Axis Probe
Chuck + Disk AIR Blowing
H 1
(Disk ozz€
installed at
the bottom
side of chuck)

Bl 3-8 AEAAF T o it R

2 R AL 4E 5 (PCR)F 2 %) 21

IDEV=y: S NIV g

DEEMPTRHERELE G LR AFDAN -

D% LA 2 T BFEL LI LCRB L DB L1 TR 5 o

DEFEFET VAL L4 -

DEENE S SER L 22 X

D ZF G EAERLe X {1 PN HFFRAFERER -

B H HFEEH1~6, 46 FFEF mAF A Ll R =8 5 gL EpIH b #]-5 AR
Bl BAREEITE 5 A 482 1t g o (K] 3-4)

9)#% 15 PCR BT tdf (TREF B o

26



Bl 34 PR 4R A B R 2 )

B OIIFEREA R &G

Table RPM 100-RPM CW direction
Disk working RPM 90 RPM CW direction
Disk oscillation distance 0 point £ 20 mm
Disk oscillation speed gty R Speed shifting type
Right End.+ 30:mm/s
Water flow rate 320~350 mL/min
Water temperature 12.5~13.5C
Working time 5 min
Probe Q'ty 6 EA 0 point : #6 Probe

3.2.4 £ R A #4248 & CETR 9 % (long time pad cutting rate):

v oo s LA CETR £ 5 B AL 5% 5 % % B Bruker CETR 6 2 (i * 4| &
BRAPIFR)EFRFE BiER L ADisk b ™ BER 4 T i2i7 slurry dressing 30
B A B EmE R S drk 330 0 BB RS 054 0 REERER U2 H 6
TR REd T BN EEERERTREALT LR RRTEAERE RS
Mahr - MarSurf PS1 & pl# & fek& A > 4o 3-5 #77F o

27



CETR hAC Foughness AT

1. Measurmng the Pad Ra Measaring
Pad VWear Rabe

2. COF measaring
[ Cofficiert OF Friction)

 3-5 Bruker CETR# & vs. Mahr - MarSurf PSI#
F2 R 4248 & (CETR) 9 S i 12

% 3-4 P EEACHE % (CETR) % % i i

Pad DS-3010K
Time 30min
Down force 5 Ibf
Platen rpm 100 rpm
Disk rpm 90 rpm
Slurry flow Star-4k 100 ml/min
Consumption of DI Water 20 ml/min

28



3.2.5 PCRECETR:Z £ -

T BRI 5 B IR el % 13-6 0 7 8 PCRI AR B E5mins o A B R AL

PR LTS TR LI S S T SRV LR

2 gt g R T g 1 (5 SCETRY B RAE T2 A BRI S 0 bo]

3-T o
23
E
E?G
L
we 100
N PCR CETR
flie S
3
I::I 1 1 1 1 1 1
1 2 34 5 1015202530354045305560657075
Dressing Time{min)

g] 3-6 15@%%&#{&&?%@@% ff"@

&5
WEHED {High protrude divipond }
if—

PCR
I —

S WL (Twin diamond)

B 3-TF il e b i) A 02 A
3.2.6 FF WAET &
#0RA T RRP G BEER R B E ST SEERS S TIb i
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% 108rpm > # #5 e S REHEE S d AT 0 4oBl 3-6 41T A ERABE LR NP E R SR
[C1000  F Erike 5 1 ~ - 5 @ A7 e 3505 ILD3225 - gl & i * & & HDP 5000A
T E AR Ak B0, 16um & <3um > 3EHI00 3E2 & % 0 8 AR R ISR A

>0. 16um & <3um > %F #<100 %f 2 Joficd R4 Koo FERR 4 4w 5
Z1=T. 0psi;Z2=3. bpsi;Z3=3. 5psi; Retain ring=8.8psi > ¥~ Eref fr#7 & g 4 =
% T1/T70rpm - # Bz i € 100ml/min DI water /& & 100ml/min > 7 Bpe F 5 — & 45 >
FEis B R G 30004 ARt rae & HF 0.05% 40 )5 % & [ o Brip &
FrEH R TR iR R AL 2P A o

Bl 3-7~3-8 5 27 &* #4 AMAT 300mm Reflexion CMP # - :

| Graphs: [ Sweep Dwell Adjustment:
Duwell Time Percentages Zone  |Relative
= - | Tme | * |
[1] 170-270 [ 160 [11%
2] 270-370 [ 100 | 7%
" " [3 ]| 370-470 [ 100 | 7%
0 Sweep Profile: Time vs. Distance [a] s70-570 | 100 | 7%
|5 | s70-670 | 100 | 7%
6 | 670-770 | 100 | 7%
60 " 16|
[ 7] 770-370 [ 100 | 7%
8| s70-970 [ 100 | 7%
50 9 |s70-1070 | 100 | 7% " Basio Sinuscidal Swesp
0| 1070-1170 [ 100 | 7%
WLR Sweeps/min: [19.00
" [11]1170-1270 [ 1.00 | 7% o
g [12]1270-1370 [ 1.00 | 7o% Start Paint: [1.70 in
z [13]1370-1470 | 160 |11% .o I
= 30 [1a]
[1s ] Hum of Zones: [13
20 18 |
17

% Custom Sweep

—
Sweeps/min: |19.00

M
=

\ \ \ \ \ | 2
00 firo
000 200 400 GO0 00 1000 1200 1400 1600 FE) Start Paint: |1.70in
Distnce fom Gerk]f et Gerie f Pitn () FE] End Peint: [1470 in
24 Hum of Zones: [13
Cubic $pline Factor (0-1; 1.00 25

B 3-9 %7 &* - AMAT 300mm Reflexion CMP#% - *F B
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o /OHead 24

Platen « 3 t—:} o
| [
. f‘) 0
oal Cup e & +—= Pad Conditioner x 3
1
‘ b O
Dual Wafer Transfer Rohot #—F

g \'SIUIWA[mX3
4 oo
Wet Robot #——""" »Lﬂ?g‘ & 999

Mesa Cleaner #———p NI I I I m
=

Pass-Through Staliun/—“ 4—#Factory Interface Robot

Load Port x 3 !—md—v Nano or Nova

Bl 3-10 %7 & * +44 AMAT 300mm Reflexion CMP 4% & i3

FLLLL

3.3. 14k’ (Ra/Rz) & Bl & frik it .

Tool Name : Mahr - MarSurf PS1(4-®]8-9)

§ Max Measuring Range: 3505zm (=200 gzm~+150m)
8§ Max Measuring Distance: 17.5mm

§ Available Measuring International Spec-:ISO(DIN), JIS, ANSI/ASME, MOTIF

Mu

Mahr

MarSurf PS1

B 3-11 Mahr - MarSurf PSlieh&r € Bl o b g
AR ERIB AR AT ER L T L Z R T AR - R LT ERTE
D= BE 23mm E 10mm 2 ERREE L - BREFER 0 4cB 3-10~8 3-12 #17 o
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Bl 3-12 A ek £ R B RlB Uk

B8-18 FRR kR £ irl
ek B Rl A2

B 3-14 Mahr - MarSurf PSliek& R & BliE 42

3. 3.2 ik R Kok Bl
i# * Blanket wafer Particlest& if|4% -~ KLA-SP1(®]3-12) » R * i * o @ 5 B
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HDP 5000A= & R+% & 4 Kok & >0, 16um & <3um > *p#c<100%E 2 & 3 0 18 ERF 5 4

Fak B>0. 16um & <3um > #p#c<100%E 2 S plkw /R4 Fm e

Sensitivity on Oblique: HS 50nm; HT 65nm
BareSi PSL wafer Normal : HS 77nm; HT 25nm

Throughput HT: 70wph; HS: 22wph
Simultaneous DF

Oblique & Normal Yes

scan

Bl 3-15 Blanket wafer Particlest# ip](KLA-SP1)#% ~ ¢F ez 242

3.4 2% ek BERaBIRz T & :
Ra : ¥ T oo R

FHSvl w2 fegkd D AR BRE R RL(KIS-13) ¥ Mz B fekiF
2 ¢ WGP PP o2 F RSy BlekEd Ty = f(x)A L o P wE
AT S W RF R AP B S R RN R T 0 R Y
P& £ f}?if o HMTEBE umr Hix > ozl d RIEEARFFIA Y oI

kR B BB T &G

> (x)dx
L

Fa=

Pt e A B R IR A BKBSTH L2 hi ® 0 1% T AT @5 Ra

70 (B 3-13)

b
fa= 2
L
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__(h] +h2 +h""hn ) - ﬂx
L
B 3-16 Ra : ¥ < 8T sop iR ik 7 LW

PIEEARPRPN 2P T IORER E Ra T i? v E 2 W

B

=

i

2k

=1

|l
3

FAPE RIS, R e MR RIRERTNRE A A BRI R

EEie oo FP o - BB REF2ZRa FAEAEAG RIS Y TS RER o R AR

Bl S EXBA P BRE B2 2 RaBE BT 0ER 2 4 G v

ST o kER o
Rz :+ gk (M 3-14)

d 2 d R APRABELIRLAGREER, RS =23 AEES2FAE » »

GF NS EE A, A E AT T S B o @ Rz L a3 M s b

WEish P BFR 2 ENT S FARRER

SRR KER LM RNE 4 Ra = k2

VAWAVAE

4 3 S
— 1. -

Bl 3-17 L BT iofiR T &7 & F
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YrEx FHRESEHS

el

A1 7 IR g B B B RBE 58 4 o kbR B
4.1.1 487 25| B 3 R H "f—' 84w ek R R

"7 e R BE3300/400/600un® < Type 2/4/5= f&% e cndPr i3 FE » 247
a4y SCETR & PCR & % 6 fzkkRRa & Rz M fdr 2 4-1 d B4-1014-244-2¢
Tt R o v ECETR & PCR 247 BE4LS L v > & G 4EF JEH < P > &
P A FIRa & Rz% < fe kR % ZCETR & PCR & 4F7 pedr ot - ¥ e £ B PCR
d —18%~26%;CETRe —T%~121% » f4er BRSSP ¥R pr v P BT 5 TRz & Ra% < ik
B L > 24P e £ B RaH 4e 21%; Rz 40 30% -

L 4-17 b gET 2 R

Condition Disk type
Type 4 Type2 Type S
Dia Size 165173 Dia Size 1651732 Dia Size 165173
Arix Mask| 250-300um |[Arix Mask| 250-400um |Arix Mask| 250-600um
DlE) Dia Grade MEBG-540 Dia Grade MEBG-540 Dia Grade MEBG-540
Distance
Shift Test Cia Sode T-218 Dia Grads T-Z18 Cia Sode T-318
CETR 28,9um CETR 22.8um CETR S22 7um
FCR 152 PR 19.3 FCR 24,4
Ra i Rz 4.62425.2 Ra sl Rz 4. 840/25, 7 Ra i Rz 5.6801/23.23
80 = PCR, um/5min 40 = Ra
70 = CETR, um/30min 35 mRz
60 30
~ 50 ~ 25
E 40 € 20
30 15
20 10
10 5
0+ 0
Type 4(300um) Type 2(400um) Type 5(600um) Type 4(300um) Type 2(400um) Type 5(600um)
Type Type

® 4-1 CETR & PCR &4z 25| el (2B B 4-2 Ra & Rz & 487 25| RER T2
% 4-2 ST PR ET % v 4 2 CETR/PCR/Ra/Rz M % %

fE%8Tye | Ralum) | RaZE | Raum) | RzZE | PCR, um/min | PCREE | CETR, um/Thr | CETREE
Type 2(4180R) | 464 0% 2h 1 0% 19,3 0% 28,8 0%
Type M(EBA) | 4624 0% 2h 8 0% 1h 8 -18% 26,9 - 1%
Type H(E®HR) | b601 21% 33,9 J0% 24 4 26% 63,7 121%

112 S5F S A 5] HE RS R 0 A R R R
A e T < 4l R B (107~115/165-173/197~213um) . % Type 2/6/7= 46
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b PR 3R 0 AATERA FCETRAPCR # % 6 42 kRRa &Rz M fhar£4-3
) Fl4-3 B4-4 £4-4 ¢ F e g et oo CETRE 4% < 4 % ) % F 1+ » PCRR
EPEM G #Ra & Rz 2o o 4P © o % 2 $H R 2 L B PRI 4e 31%; CETR 4
AT% > 7 HAHHET © AL RS G F ARG o d 40T ¢ < % ] #2PCR & CETR=M 1%
LB THAHT S THPEABEIEEER G AT ORE
%43 3 kT T o % p ALK

Condition

Disk type
Twpe 6 Twpe? Twpe ¥
Dia Size 107/115 Dia Size 165/173 Dia Size 1977213
Az bAask 150-400 Az bAask 2R0-400 Az bAashk Za0-=400
Dia Size Shift| Dia Grade B G-B40 Dia Grade MBG-840 Dia Grade rABG—B40
Test
Dia Code T-321 Dia Code T-318 Dia Code T-322
CETR 71.2um CETR 51 9um CETR 28 8um
PCR 25,2 FPCR 19.3 PCR 20.9
Ra / Rz 4.021/22.6 BRa / Bz A.BA0S2R T Ra / Rz 4.921/30.3
80 ®m PCR, um/5min - 40
HRa mRz
70 m CETR, um/30min ~ 35
60 30
.50

540 §2
30 15
20 - 10
10 5
0 - 0- : :

Type 6(107~115um)  Type 2(165~173um) Type 7(197~213um) Type 6(107~115um) Type 2(165~173um) Type 7(197~213um)
Type Type

Bl 4-3 CETR & PCR 2 4EZ < 4 ~ | M % B 44 Ra & Rz 2457 ¢ 4 | B (2]

% 4-4 HFT <+ ] F &% w g i 2 CETR/PCR/Ra/Rz M % %

828 Tvpe | Ralum) | RaZE& | RaAum) | RzEE | PCR. um/Bmin | PCREE | CETR, um/1hr | CETREER
Type 2(41085R) | 4.64 0% 27 0% 19,3 0% 288 0%
Type BUERIA) | 4.021 -13% 226 -18% 2h.2 3% 71,2 147%
Type T(ERHR) | 4.921 6% 03 18% 20,9 8% 26,2 -9%

4.1.3 172 g% & A HF BRSE 584 5 ek o

B
R e R T § 31(620/640/660) B = Type 1/2/3=2 487 b gt 3 K% > Bl4-5
SHETH AR ERFRMET AL YRR I R RAZ AT 0 N KA

@<t 225 R B (iAo W46 o
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#4-67 7 2%

B 2T 4R fp b o ¥

B RN WX Ve 0T IR XGTH 10T
Mesh Size

W 4-6 HErs 1 - 2
$57 B A A3 5 CETR & PCR 2

T R M B

wofek R Ra & Rz B Thdo & 4-5

d B4-7 ®4-8

#CETR & PCR ST ¥ & AlA% X 4o 23 > Rz ST F &

A AR ged M > > BHEER L RPCRY -35%~31%;CETRY -67%~54% » # o 4o 4Rz ¥

B
=0z

)

A% gem (LA -8%~9% - Rap) & M AT 0 o

%‘\' 4-5 % P\»"m'fﬁébPBB_-tllﬁa’fé

Disk type
Type 1(620) Type 2(840) Type 3(660)
Dia Size 165173 Dia Size 1654173 Dia Size 165173
Arix hMask 250-400 Arix Mask 250-400 Aris dask 250-400
Dia Grade Dia Grade MBG-620 Dia Grade MBG—-640 Dia Grade MBG-660
Shift Test | pig code T-319 Dia Code T-318 Dia Code T-320
CETR A4 4um CETR 28.8um CETR 9.4um
PCR 255 FPCR 19.3 PCR 12.6
Ra/ Rz 4.206/27.9 Ra / Rz 4,640,257 Fa/ Rz 4 580/23.6

37




80 ®PCR, um/5min 40 =Ra_
70 ® CETR, um/30min 35 mRz —
60 30
__50 25
4 € 20
30 15
20 - 10
10 - 5
0 0
Type 1(620) Type 2(640) Type 3(660) Type 1(620) Type 2(640) Type 3(660)
Type Type

Bl 4-T CETR & PCR 247 % AIM 4%  ® 4-8 Ra & Rz 21407 & 2IM (2

% 4-6 #F7 & 49 % w2 4t R e CETR/PCR/Ra/RzH % %

B2 Tvpe | Ralum) | RaZR | Rzlum) | RzEE | PCR, um/Bmin | PCRER | CETR, um/1hr | CETREZE
Type 1(EEHR) | 458 -1% 219 9% hb 2% 4.4 B4%
Type 2(¥1083R) | 464 0% 2h 1 0% 183 0% 26,8 0%
Type 3(EEHR) | 3.63 -22% 236 -8% 126 -36% g4 -67%

.14 7 R e S {AT R 5 A G ofm iR B 4R
Ry ER* Ra T2 PRI DL B IR A 5173 b nger BE4E - = 4
B B AR e R B R VST

a.CETR & PCR & 4F7 pedp= @ vt » 2244 e i ZPCRd -18%~26%; CETR
“T%~121% > wHEF R AR EET P H 53Rz & Ra¥ < kR ¥ L &
HHe 2 4 R Rad 4e 21%; Rz 4e30% -

b. CETR 4% < F < /] = F v > PCRRI = P Bg B 7% > 22Ra & Rz L v+ > 4FF =
%ol st e £ R PCRH e 31%; CETRHg 4 147% » ¥ M HPPT < 4% [ 7 B2 A
FAET O TFEERBGIEFEE G IRY OB

c. CETR & PCR *% ¥ &u Al 4% = df™ B2 # ",ft FyRH > 2yt pe e £ B PCRI -35%~31%;

CETRY —67%~54%> % & 4= 4ERZ4E F do A A% & 4 YR -8%~9% RaR| & P 2 hE % o

4.2 F Rkt egEr i B F T B Rl AR w SR 4% e B

R RATHE? FRFPHFTLETTEZIBFE ST BERERS Z T
% 108rpm > # & B S JEHE 2 Fod4E S Aol 4-9 o > A ERASLI R N F RS
[C1000» #7 ik 5 rg = - 8 5 i @ 77 B 41505 [LD3225 0 Rl &+ # * 5 & HDP 5000A
AR SRR B0, 16un & <3um > 3F#E<I00 2E2 & B (S EAR L BIHE R
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>0. 16um & <3um > % #<100 37 2 S fies | R4k fn o A ER 4 A W) 4

21=T. Opsi;Z2=3. bpsi;Z3=3. 5psi; Retain ring=8. 8psi » #7 B &p o ¢ & &
% T1/T70rpm > # Bz i € 100ml/min DI water /& & 100ml/min > 7 Bp F 5 — & 45 >
FEts B R & 30004 ARt Tae & HF 0.05% 40 )5 % & [ o Brip &

TR H @ PR s T R R AT R P B o

Graphs: [ Sween Dwel Adiustment
Dwell Time Percents Zone  |Relatve]
ime Percentages ooty || % [rey
[2] zro-370 | 100 | 7%
3] zro-ar0 | 100 | 7%
0 Sweep Profile: Time vs. Distance [a| 470-570 | 100 | 7%
[5] sr0-670 | 100 | 7%
6| 670-770 | 100 | 7%
am e Lo
[7] 7ro-270 | 100 | 7%
[8] sro-970 | 100 | 7%
9

970-1070 | 100 | 7%
10.70-1170 | 100 | 7%
1170-1270 | 100 | 7%
1270-1370 | 100 | 7%
1270-1470 | 160 |11%

5]

Time [sec]

. Dl

o Ll L L L LT
00 200 400 680 680 1000 1200 1480 1600
Distence fom Sort gt Hoar o Gerter of Plten (1)

Cubic Spiine Factor (041] .00

yEBEREREERREERERR]

Bl 4-9 457 B B H b b LIRS R Hobop

4.2.1 HEF B RS § B 5 QAR wi o) g fmin s 5
"% e g7 BE4E 300/400/600um %L & Type 2/4/5 AT BEE 2

B

B S A f 4o ] 4-100 487 4 300um 4% Flicdodt Bt 400um > 23%0 4 & 4-T°

Defect Map
ftern 1 2
Disk type Post Pre Post
Type 4(300um)

Type 2(400urm)

Type 5(600um)

33 182 33

Bl 4-10 7 b enger pedtz B 5 EA) = 2 wicd R4 s
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AT HET BEHLT % w2 H R ek el T 4

IEEE R Tvpe Defect 1(cts) | Defect 2(cts) | Defect AVG(cts) [Defect Z8
Twpe 2(¥1855R) a2 105 99 D%
Tvpe A EBHR) Lis 77 s —23%
Tvpe BIEBHAD 182 172 177 Ta%

4.2.2 48F 0 = & it BT B U R R A4 R 2

YH e R E ¢ <) R B (107~115/165~173/197~213um) 8 = Type 2/6/7 = #&

ERaler? P

A g B

& 165~173um > 50% > 4= 4-8 -

Defect Map

#1154 ke B 4110 467 < 107~115um 4 lici it B

Itermn

1

Disk type

Pre Post

Pre Post

Type 8(107~115um)

34

53

40

46

Type 2{165~173um)

36

a2

105

Type 7(197~213um)

28

1568

20

143

B 4-11 % I enger =t <[ 2 BB EA) S 2 miicd R4 Ia

2 4-8 HEF ¢ F % e H R ek el T 4

IEEE R Tvpe Defect 1(cts) | Defect 2(cts) | Defect AVG(cts) [Defect Z8
Twpe 2(¥1855R) a2 105 99 D%
Tvpe GIERHR) B3 A6 0] —E0%
Tvpe TIERHAD 156 143 150 B1%

4.2.3 47 R AHF B B A S R A R

"R e EE S 31(620/640/660) 8 = Type 1/2/3 = 8% F e#Er i3 FEE - H 5

2. P

B82S Bk feke B 4-12 0 > 4087 & ) 660 4% Falicd it e ke 640 > 5T% > 4o % 4-9 -
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Defect Map
Item 1 5
Dizk type Post

Faost

Type 1(B20)

132 129

Type 2(B40)

17 105

Type 3(BE0)

35 48 a0 40

Bl 4-12 3 F et fa 312 5 BA) & 2 S icd | A ak

L A-9 HET 5o AR S R Ak il 4

IEEE R Tvpe Defect 1(cts) | Defect 2(cts) | Defect AVG(cts) [Defect Z8
Tvpe 1(EEGE) 132 1249 131 32%
Twpe 2(¥18550) a9z 105 99 0%
Tvpe 3(EBHAD 46 A0 a3 =575

437 B3R5 OHET B HE B A 9 G AR - PR B SR el
i Hat P S 1 8 4R
$4F Typel~T o T47 I cMez i3 BFE hiplis ¥ 1+ 2 o

Bl bod st 46 g

*&#.}i Ra & Rz 1 2 Iﬁ[@t%%g K/% }T‘g CETR & PCR B o or) T ),é g} .

i + Defect 1
120 ¥ = 13.57% - 261 83 = Defact2
160 - — 2 Defect 1)
'.‘ 1
140 A ieemk oAz | Pl Defect D)
[ ]
120
100 .
&+
& L2
B0 /f
0 7
20
0 .
=L z 24 2% = 30 32 34 Rz

Bl 4-13 Rz#ru-scratchh i B

41



u-scratch

3= P8 . 20 0T

!/_-f"l

* = A5 - 23421

f’

LE

35 4 45 3 55

+ Defect 1
® Defect 2

— R (Defect 1)

— R (Defect 2)

B] 4-14 Ra¥?u-scratchhf i @

-tk

200
LED
1ai
140
120
100

1]

al

0

+ Diefect |

= Diefect 2
— FHA (Defect |
— FHA (Defect 2

K

1a

12 14 la LE a0 oy 24 26

2

Wper

B] 4-15 PCR¥2u-scratchhd i B

u-sratch

00 p

160
Lal
140
120
100

il

il

20

+ Diefect |
" Diefect?
— SR (Defect |
— SIHF, (Defect 2

1a 20 il 4] il il 0

W rETR

Bl 4-16 CETR#?u-scratchhd ix B
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n-siatch

00 + Radit
k0 .
» : V9 TRT R
0 T Raauz
B * Bt Fa 3.63
0 “Badfd Fa 462
| |
ED PETH) + Ra 560
6l
. s T2 all2 . B
B2 363
a0 + Rad
|:I 1 1 1 1 1 1 1 1 1 1

10 12 14 la LB a0 2 24 20 28 0 g

B 4-17 PCR & Ra¥?u-scratchhif i @

-t

00 | + Rz 279
LE0 :

L&0 Br33i " Fz X7

:Rzau.a

140 $ 82279 Rz 26
120

100 : Br2id Bz 4
il T=75F +E=3313
0

p Lz Vig 2 heiif « Rz 226
pli] + Rz 303

I:I 1 1 1 1 1 1 1 1 1 i

10 12 14 la LB 20 22 24 i 2 0 pep

B 4-18 PCR & Rz ¥u-scratchhd i Bl

11-abch
W00 p + Fa 458
LEO £
* Basnl
160 . a = Eadid
120
100 : Badnd Ba 462
il P a57 + Ra 560
al
40 Rs 353 3 Badlz o Ra 4
20 + Fa 492
10 12 14 lg 18 I BT S v IR | R

B 4-19 CETR & Ra ¥ u-scratchf % @]
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n-seratch
00 +ER=279
&

— P TETE Rz 5.7

180 T

140 + ' Rz 56

120

100 = Bz2id F=252
il FET5E +Fz 333
80
0 Pz 735 3 BB « Ra 26
2 + Rz 303

10 12 14 16 1 0 » 24 % i M eETR

B 4-20 CETR & Rz ¥ u-scratchh % @]

1R B4-13~4-16M %R 7 P & 5 D wicd R4 ad e & G fefdRRa & Rz =

‘ml\

;b @ PR LA “,ﬁt FCETR & PC

=

T m P AR o o B4-1T-F4-201 %ig 0 ik
FlA G Fad MZRa & Rz P FB 454 HCETR & PCRE & P i4p M -
Bk a4 ik B0, 16um & <ume dmpteal ik Ral003F 5 #7 % te - d F14-13-)
4-142_ B ;¥ ¥Rz & Ra
Rz¥2u-scratchh % ;%
y = 13.577x - 261.83 (1)
y = 12.688x - 241.21--(2)

y=100 ; x=26.65;26.89-----Rz

Ra¥?u-scratchh 7 st
y = 75.256x - 239.07---(3)
y = 73.445x - 234.21---(4)
y=100 ; x=4.51;4.55-----Ra
Final Rz<26.89 & Ra<4.55 # t#4* Kok & >0. 16um & <Sumz fwfics|7m 4% Fal 0037 2 & &
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PR T R e B $7 R R 5 4 G e R BT el
TR R BE 2 B WA T B R R T
1.CETR & PCR &2 4E7 pEdf vt » 22 44pe e £ B PCRd -18%~26%; CETR-7%~121%
P AT IR A TR EFT P A G TIRZ S RaF A R L B R 2L B Raky
40 21%; RzH 4 30Y% -
2.CETRZz 4% & <t~ -] % F ot - PCRAJE P BEM % > 2Ra & Rz vt » i 1 8
PCRH +¢ 31%; CETRH 4c 14T% » ¥ a5 47 ¢ H A& P P RRB LIS > 2 FERH
FILFFREG LHFORE -
3.CETR & PCR “E ¥ o 3] A%« dof” B 3L #4 i FURH o 2R e X R PCRY -35%~31%;
CETRe —67%~54% » # w 42 #ERZETF oo Al Ak b L4 -8%~9% > Rap| & P &g B¢ 1% o
4. | R dk ek B 4 s e RRa & Rz =0k v o B R A G AR RE e iR R 4 B
HIMARL > A A ERA L FCETR & PCRX: & ¥ B 4p BE -

5. d W4-21~4-23 ¥ ¥ - HEF R HET ¢ F AT P HERE & AR R ER

> 1 Rz<26.89 & Ra<4.55 ¥ #4xak & >0. 16um & <Sumz ‘wic] R 44 Fal 00%F 2
B Ra

35 — 200 R,

ol Defect 1
—_ B 1 150 = crec
= 25 ’7 3 ot
2 20 = efect 2
& 15 - ' 1100 £
S 2
=07 150 &

5 |

) __L

Type Type Type
4B00um)  2(400um)  5(600um)

B 4-21 Ra & Rz &u-scratch& 487 5| EER % B
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M Ra
35 180
O
30 — 1 160 Rz
: | Defect 1
25 | 140
) 1120 8 Defect 2
£ 07 | 1100 §
EOIs T 180
“ | i
| ]2
. D R
Type Type Type
6(107~115um) 2(165~173um) 7(197~213um)
B 4-22 Ra & Rz &u-scratch& 467 < ~ < | B % B
40 140 —
ol 1120 SR,
30 | ~
e [ — 100 & Defect 1
2% 180 =
S 20 | ‘7 60 éj Defect 2
& 157 . %
10 - J N 40 jm]
5 L N 20
, Ll | )

Type Type Type
1(620) 2(640) 3(660)

Bl 4-23 Ra & Rz &u-scratch& 47 5 3| B 4 B

5.2 A k2 BF

AFE LR OMP SlAEY 2 MR G RCE 5 A b 56T RRBHET 5 2 4

BRI G725 2]~ GPF B3 BB AR RS G S 2L G kR

T80 S e R A R S 0 K 2 B R 2 B R R T e P A 2
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R I R 0 T ] L IRAPT B B2 AT BIR I 4T © o 2

gl
-
TS
g
=
\\\?{r
N\
T
it

BT R AR A G AR R M AR R R

46



R it

R

7 =
o M

3 Felie

N
-
\\\?{r

MR Gk

Bt e b Rt R

s 4 AR

B EF ) i

= 7
P~

&

-

s CMP %k (4ot 4245
ER¥3M) - # > mE_ CMP #lizd

47

%
£

LS S L

= TR S



\Xr

Q};JQ
(1] 358 % “FEAD &L FiHiEs A6t 2B OP) Ras P E - 2L
AR FRAL AR B W g B L% 0 2010 -

[2]. 2w ie i ¥ 225 the B HhBARE ST "L EMTRCOP BN - 2

[3]. #4Fd » T PP BPRFERE , - TF P TNF L5
pp. 100~105 » 1997 -

#
fu
g
i
ot
s

[4]. 498 > T EPFFEPAEER 2 AR OF R, > 250 73
pp. 63~69 - 1997 -

[5]. =8k ~waix "CMPY BB S B LR B BBP2 77 B 7> 20028
L

[6]. mif 4, it B ik ? L EHPP AT B E 2 B FaPeknii g o E
B4 a7 AL~ 0 2010 ¢

[7].Sidney Huey, Steven T. Mear, Yuchun Wang, “Technological Breakthrough In
Pad Life Improvement and its<Impact on CMP CoC” , IEEE/SEMI Advanced
Semiconductor Manufacturing Conference, pp.54-58, 1999 -

[B].ix MR~ - " BiRPe LBy Gr BREEG LA > o BRI
AL 0 2002 -

[9].J. Sung, Y. L. Pai, “CMP Pad Dresser: A Diamond Grid Solution” , Advances
in Abrasive Technology 111, The Society of Grinding Engineers, pp.189-196,
2000.

[10].H. D. Jeong, K. H. Park, K. K. Cho, “CMP Pad Break-in Time Reduction in
Silicon Wafer Polishing” , Annals of the CIRP, pp357-360 -

[11]. % Bt "I FRpekd P FE 2 FEFE2IFYT 0 FEFH 4 B

1A kAL 0 2008 -

48



[12].C. C. Garretson, S. T. Mear, J. P. Rudd, G. Prabhu, T. Osterheld, D. Flynn,
“New Pad Conditioning Disk Design Delivers Excellent Process Performance
While Increasing CMP Productivity,” CMP-MIC Conference, pp.N1-N5, 2000. -
[13].K. H. Park, H. J. Kim, 0. M. Chang, H. D. Jeong, “Effect of Pad Properties
on Material Removal in Chemical Mechanical Polishing,” Journal of
Materials Processing Technology, 2007, pp, 73-76. -

[14].H. Liang, J. M. Martin, R. Lee, “Influence of Oxides on Friction During
Cu CMP” University of Alaska and Argonne National Lab Journal of
electronic materials, 2001 -

[15].A.K. Sikder, Frank Giglio, John Wood, Ashok Kumar and Mark Anthony,
“Optimization of Tribological Properties of Silicon Dioxide during the
Chemical Mechanical Planarization Process;” Journal of Electronic
Materials, Vol. 30, No.: 12, pp. 1520-1526, 2001 -

[16].J. K. Wangand William Lee, “A Novel Pad Conditioning Disk Design of Tungsten
Chemical Mechanical Polishing. Process for Deep Sub-Micron Device Yield
Improvement” , National Chiao-Tung University, National Chiayi University
and Kinik Company, Taiwan, R. 0. C., 2001 -

[17].J. Coppeta, C. Rogers, A. Philipossian, F. Kaufman and L. Racz, “Pad
effects on slurry transport beneath a wafer during polishing” , Third
International Chemical Mechanical Polish Planarization for ULSI
Multilevel Interconnection Conference, Santa Clara, CA, USA, 36 - 1998 -

(18], P ATiE » [ SRRk v ok 83 3B B2 L | o F 5 B 54

+

A2 A ALk 0 2002 -
[19].B. J. Hooper,G. Byrne, S. Galligan, “Pad conditioning in chemical
mechanical polishing” ,Department of Mechanical Engineering, University

College Dublin, Accepted 5 September 2001 -

49



[20). B4 T R@EeEEr ger B ETEL2AY | 0 B2 S8 F 1
T AT L 0 2002 -

[21].4k5 2 » Tt B e HIEger A Bdl L iv % 2 473 ) > Rl S
WA T TR LH S > 2003 -

[22]. John McGrath, Chris Davis, “Polishing Pad Surface Characterisation in
Chemical Mechanical Planarisation” , Journal of Materials Processing
Technologh, pp666-673, 2004 -

[23].F. Malik and M. Hasan, ” Manufacturability of the CMP process” , Thin Solid
Films, Vol. 270, pp.612-612, 1995.

[24]. Hong Xiaok ¥ » Beit & ~ R 5ok ¥ T X Ha e o 4R3I

#1994, 4 -

50



