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The invention provides a polishing pad suitable for planarizing semiconductor, optical and magnetic
substrates. The polishing pad includes a cast polyurethane polymeric material formed from a prepolymer
reaction of a polypropylene glycol and a toluene diisocyanate to form an isocyanate-terminated reaction
product. The toluene diisocyanate has less than 5 weight percent aliphatic isocyanate; and the isocyanate-
terminated reaction product having 5.55 to 5.85 weight percent unreacted NCO. The isocyanate-terminated
reaction product being cured with a 4,4'-methylene-bis(3-chloro-2,6-diethylaniline) curative agent. The non-
porous cured product having a tan delta of 0.04 to 0.10, a Young’s modulus of 140 to 240 MPa and a Shore
D hardness of 44 to 56.
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The invention provides a polishing pad suitable for planarizing semiconductor,
optical and magnetic substrates. The polishing pad includes a cast polyurethane polymeric
, 1 +material formed from a prepolymer reaction of a polypropylene glycol and a toluene
. ()iiispcyanate to form an isoéyanate-terminated reaction product. The toluene diisocyanate
has less than S weight percent aliphatic isocyanate; and the isocyanate-terminated reaction
product having 5.55 to 5.85 weight percent unreacted NCO. The isocyanate-terminated
reaction product being cured with a 4,4'-methylene-bis(3-chloro-2,6-diethylaniline) curative
agent. The non-porous cured product having a tan delta of 0.04 to 0.10, a Young’s
modulus of 140 to 240 MPa and a Shore D hardness of 44 to 56. 4
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BPRUSEREIECHE FAEM EEABHBELEHAEY
CRERBERZERESERBECHEERFFTZTH
s EE -

[ZHAE]
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I00'C I T RBEE 0.04 E 0.10 ZIEY] A (ASTM 5279)-
RZEBRE 140 E 240 Jk 10 (MPa)Z %% K 1 & (Young's modulus)
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[0007] ABHZZ —FAERRE-—BEESTFHL
FEEEN  NXE2ERRBEERZIES-—BZIWESR
ZHERCETRERN _BUNFEXE_ESaBECERE
NRECEBREERSEYME  BSREAUERESR
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I00°'CHEBAIREEEF 0.04 F 0.10 ZIEY] A (ASTM 5279)-
REIRA 180 E 240 MPa Z 15 K IE & (ASTM-DAI2))U R R &
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MES2EZERN BTARASZIEHN  ARWERZE
75 B £, & 7E T BB H RS 8 47 (dislodge) Bk Y5 2 2 B B8 KL F X
ERBEBERCHNTFRER BTARUEIEN > Z 1
BFEERKRAEEAZNT REBEACHKBIURBRE
HMFR AW #FW FRESREHMERAKBERK
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BMZBEREY -

[0016] REEREYMHBEREFE_R&AR
BENHMRNER _BCHERCYNREEYH 44 - HHE-&
-B-H-2,6- T Z2EFEI)EK  BEHM BZHEREYUKEE
MER 555 SRS EETFFILZKRKIE NCO - & & >
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REFMARGYWERAE BN ERGYSFES A Bk
REFXEEEBEEWERARAIWESR - ERENHEREY
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B BRVBEHERAREGY  RETE—PREESANES
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0.6 F 1.15g/cm’ ZHBE -

(0019 ZREAE > RAUNEPREYMEKSH
RBEBERERY -S4 BHEXEMEAEEEZ
(ARBREBZIE ®BRAREBXRNANEMBREZEZ
B/NEE (channe) 2 BE - fl40 > BF 30 % F(0.760 mm)
ZEE - 200FF(0.508 mm)ZEE LA K 120 % F (3.05 mm)
LEBECEHVEERIE—RBRAEBEE MAEEH 15 FFH
(0381 mm)Z &R E ~ I0FEF(0.254 mmEEUR 30FFH
0,760 mMmZ BIELZLE _HN=-"FEFLEERE®K /NS
Eo EARMNBEZHATEMMEHRE  NEREEMEK
HERRZAERMEE -
® i B

[0020] EEREERRDFEEBREFHESTIZ
FMEE  (ADSICHERZIEFREDCHENRE)IZR
FBRERGCERSY  EREHSEREZEEBRE R
Bl BXE_REBE)RNRB R L TE I > Adiprene ©
LF750D M1 HE M N XF 2B X LT ¥ B BH Chemtura
Corporation F)Z RIEMER : (b)116°C 2 E/AH + U RIR
FEMCOPEKZLCERLBI(IRE - TT¥E B/ EH Akzo Nobel
Expancel ® 2 S551DE40d42 - 551DE20d6 ~ 461DE20d70 =X
920DE80d30) AR BE R M CHR AWM E LB ZLERE
RERBFEAEHEEHRAEZBEAB P ZIEESEOR
Bl OHEM-NL: EZLHMEREREREZIBEREYF
CAREERBRENCOEHCILR)RES BB R P I
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LERAEY  ERMNMELABZE  BPERLERTBES
AREBRERKCEREY #Z FRHESHVYERGES
HAFFZERLERBZIREABRERRCHEREGEYVES
- BMEAESEIR USo8@BESYSE S 86.4
cm(34 R ERWERER » MEHKKH 8 cm(3 ER)
LBREITEE SBSHREKRERBEABEZH > AHFRKSE
ZHEHEVMRB ISo@# -BEZ FRUTERBEEERE 4
HEFEA  REHEEEZ ICHBEXEHEBEEZ 30
THEIEFB(Camp) BER IC e HEZEHEERF
155/ B IREBER I04C THRE2ICCHERTEE
B2/l R EER -

[0021] # =% BEREBRRRKREALAZREBHAR
oA 30 ZECCHEEMAERARHNTIRTE)
BREE 2.0mm@0 FEI)ICFHEEZSEWRER - £ &3
R THEHEBE A -

' 1
| [0022] R I EAERELEERREY EABENEDL
REXBERHULUEAEHREZLAR—RIINBZHARY -
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Adiprene ®f1 Vibrathane ® & Chemtura Corporation & %

HRZEARSWEY  MAEMABE NCOERTERE -

R R )
) ~ B B LB &
WY | SITEER NCO & 1L &l
HEREEY (%)
HE%
A-1 PTMEG Adiprene LF750D 8.9 MOCA 85
B-1 PTMEG Adiprene LF750D 8.9 MOCA 105
C-1 PTMEG Adiprene LF750D 8.9 MOCA 115
Adiprene LF750D/
D-1 PTMEG/PPG 8.8 MOCA 95
LFG740D
Adiprene LF750D/
E-1 PTMEG/PPG 7.3 MOCA 97
LFG963A
F-1 PPG Vibrathane B628 4.2 MOCA 95
E-2 PPG Vibrathane B628 4.2 MOCA 105
G-1 PTMEG Adiprene LF900A 3.8 MOCA 95
G-2 PTMEG Adiprene LF900A 3.8 MOCA_ 105
H-1 PTMEG Adiprene LF800A 2.9 MOCA 95
H-2 PTMEG Adiprene LF800A 2.9 MOCA 105
I-1 PPG Adiprene LFG963A| 5.75 MOCA 90
I-2 PPG Adiprene LFG963A| 5.75 MOCA 102.5
1 PPG Adiprene LFG963A| 5.75 MCDEA 102.5
2 PPG Adiprene LFG963A| 5.75 MCDEA 110
Adiprene LF750D/
E-2 PTMEG/PPG 7.3 MCDEA 110
: LFG963A
Adiprene LE750D/
E-3 PTMEG/PPG 7.3 MCDEA 110
LFG963A

96575
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Adiprene LFG963A
J-1 PPG 8.47 MCDEA 110
/H12MDI
F-5 PPG Vibrathane B628 4.2 MCDEA | - 85
F-4 PPG Vibrathane B628 4.2 MCDEA 95
G-3 PTMEG Adiprene LF900A 3.8 MCDEA 85
G-4 PTMEG Adiprene LF900A 3.8 MCDEA 95
H-3 PTMEG Adiprene LF800A 2.9 MCDEA 85
H-4 PTMEG Adiprene LF800A 2.9 MCDEA 95
K-1 PTMEG Adiprene LF667 6.67 MCDEA 110

LFGI63A BB B EF S TSEE XM SSSE S EBE B E
KRR NCOZ TDI-PPGHEREY -

[0023] ZRKEBEX | U LBBIHFIBRARUEY
EEADWEMEET - 5 KEE(ASTM- D412)FA B %[ & iR
LHBHFEWT: BFH 45 BT/ (114 cm)Z BEE - 0.75
ERFOI9ecmZMEE - 1SERHGIcm)ZEEE UK 0.25
ENO0.6 mMcEEECESBRER - REHSBERUR 20
KN /3&EG08 cn/ P B)ZCHE - EEHE KRR B
ASTM-D2240 EHEF DU EK S1~ A 902 I & T
AHEHAR DBEE - UTR 2HKERBERESWES NCO
MEIE &8 r MIEBEEREMNEERE -
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[0024)] % 2
] FHR A NCO B Et & g
HEY & 14 B I B (AL KK D)
HE% % (MPa)
A-1 8.9 MOCA 85 67.0 431
B-1 8.9 MOCA 105 66.0 380
C-1 8.9 MOCA 115 71.0 503
D-1 8.8 MOCA 95 65.4 372
E-1 7.3 MOCA 97 58.0 215
F-1 4.2 MOCA 105 45.5 41.7
F-2 4.2 MOCA 95 34.0 28.0
F-3 4.2 MOCA 104 30.6 24.4
G-1 3.8 MOCA 95 40.0 33.9
G-2 3.8 MOCA 105 36.6 28.2
H-1 2.9 MOCA 95 29.0 18.9
H-2 2.9 MOCA 105 25.6 17.1
I-1 5.75 MOCA 90 50.0 119
1 5.75 MCDEA | 102.5 51.5 222
2 5.75 MCDEA 110 48.0 190
E-2 7.3 MCDEA 110 56.0 294
E-3 7.3 MCDEA 110 61.0 348
-1 8.47 MCDEA 110 68.0 416
F-4 4.2 MCDEA 95 46.0 45.6
F-5 4.2 MCDEA 85 43.4 41.0
G-4 3.8 MCDEA 95 45.0 51.0
G-3 3.8 MCDEA 85 43.8 45.8
H-4 2.9 MCDEA 95 35.0 26.0
H-3 2.9 MCDEA 85 33.6 25.5
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[0025)] % 1EBFFME  BEH STSEERG.55 E
SESEEBNCOZEA 1M IBEBKDEEMS KEE
LEEHHCHESE -

[0026] A& 1 f I-2 iz DMA LE&EEREHR
Rheometric Scientific RDASDMATLE FZHHEFERKREA
P S0OPREMEBRFAMARZE » FRIB ASTMS5279 £ H
BH 40mm x 6.5mm x 1.27Tmm Z B BEHEZCEAEE > DL
10 ME/McEERNBLE 3C ZMBAERER - W0FE 2
BAR  BH 575 B2 %(5.55 % 5.85 B8 %)Z NCO Z &
MCDEA B k2 S ¥R &% NS MOCA Bz ALY
LEEHPEIFHIEY A - ¥R - 207 20 1 100°C Z
HEE EHAREBEF 004 E010Z2FEY A-UEH
BRSSSEEFTDEANEN SSSEEFTHEEZ NCO 2 &
MOCA Bt B ERZ EMUNK MCDEA B ZHAEY
FIECcRECTFHAMERLZES -

B A 2

[0027] FARRKAFAHREANA P ZEHELAZSIH

EYRORITMEBMMBER -
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[0028) % 3
EXPANCEL 3~ R
* X B NCO - R B
HEY ' &l 1t & REVMRE BEE
HE% HED HE
(H&) (g/cc)
461DE20d70
1-A 5.75 MCDEA | 102.5 1.92 0.070
(20 # m)
551DE40d42
I-1 5.75 MOCA 90 1.12 0.042
(40 £ m)
551DE20d60
E-4 7.3 MOCA 97 2.06 0.060
(20 £ m)
551DE20d60
L-1 8.8 MOCA 95 1.35 0.060
(20 £ m)
[0029)] #=% ZRAFAERY IARNLE®EFAEY E-4 &

MM ERBIL®R  BHEBERERE
Reflection LK TE LA EH 30 #EH (0.760 mm)Z HE&E - 18
% H (0.457 mm)Z%fELl& 70 % B (1.778 mm)Z & ¥ &
oDl 8T 2 BEEEM B rmpm 2 F &% E A Kinik
AD3BG-150855 #& & 74 F1 B (X R 6£ A Planar ¥ ¥ CSL9044C
WEHETERAALFAN - EHKMESR 0.07 #kZ KLA-Tencor
Surfscan SPITBI i Z & & E > 3 H B8 KLARF v1.2 @ H

R Fe B DA

HmETHRESE -

96575
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SHEHEIEZR 4 E-4 7 1-A 22 BRFE L&

FAEC LB | ZAHE | ERERE | BEER
HAREY & 6 B
7 =) |(E¥E%D | &EHEH) | &H)
E-4 |LF750D/LFG963A | MOCA | 97 32 2249 306
1-A LFG963A  |MCDEA| 102.5 24 1884 34
[0030] EEHBRETBEREEMN FEY 1-A

te BEERERFE - RrAldth - B2 3 H MOCA Z L ¥ E-4 L -
7 1-A BRBREBEBFRD HENE -

BHpl 3

[0031]

111]

[:]

B3 > £ Applied Material Reflexion LK T
HEARRIZCBIHEAL-UTER ST 6 REWE 60 1%
EZREEECHEL -

x5
100x100
28 | M | 10x10xm | 50x50 x.m
FHEY | HREw | BB K m
(%) (BHE D) (BH) (#8)
(& 8)
LF750D/
E-4 MOCA 97 32 534 756 850
LFG963A
1-A LFG963A | MCDEA 102.5 24 447 484 538
L-1 LFG740D MOCA 95 32 585 905 1050

96575
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* 6

4 BC LEHE ZAM | 7x3 um | 9x1 pum | 100x1 pm
HREY | BB

] (%) (BH®% | (&HB) | &EH) | &B)
LF750D/

E-4 MOCA 97 32 547 780 1406
LFG963A

1-A LFG963A | MCDEA 102.5 24 481 60A5 676

L-1 LFG740D MOCA 95 32 540 830 1650

[0032] % 5716 B A% 2 MCDEA % % A ] 2

CEERAERERLEREA BREFEHRBCREERS
BElEt EEAAFHCEEZFPCFH - BAHEAD
Fr 1002 IR hBHEREBEEEHFEARERE L HERX
REFRRERE -
BHH 4

[0033] B4 FAREVCEAREAENEWRERERR
Bl E A7 - B4 E & 4 S 7E Applied Material Mirra T & E
FAEAR 30 FE0.760 mm)Z &R E ~ 20 B H (0.508 mm)Z B &
PAR 120 BE 3.05 mm)Z EiBE M > DA 111 rpm Z S B EE
1113 mpm ZFEHEE » £ A Saesol AM02BSL8031C1-PM &
AFFMB (KRR Cabot SS2000 s5 4 R)ETHEAFARM -
R H 0 FA LU F B8 3 BE (head to head)tE 8 > HFARWZE
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