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The present invention provides methods of fabricating microelectronics structures and the resulting
structures formed thereby using a dual-layer, light-sensitive, wet-developable bottom anti-reflective coating
stack to reduce reflectance from the substrate during exposure. The invention provides dye-filled and dye-
attached compositions for use in the anti-reflective coatings. The anti-reflective coatings are thermally
crosslinkable and photochemically decrosslinkable. The bottom anti-reflective coating stack has gradient
optical properties and develops at the same time as the photoresist. The method and structure are particularly
suited to high-NA lithography processes.
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AT B A (R ERAENT RS 13 )R 3.094 % F % 4 1
ZEBEADBERNANZRY - AIFREeH A LEBEKHS TR
156 - AR AHPHMA01470 L= 2 R -1-T K %
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Chemical; Norwalk, CT)Z Ew AP - FAF R oA 4L A
Bk THS 45 b8 - R > MBARRKRSE RERL & 0.1 &%
(e nBAEBBABKRE 60 L4 KB & Nalgenc®f + -
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RMERBE LS E A EBEIWEKRY -
BE RARBRAATNAZRAABRBEB TZIERE -
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B O2NTMAH) B A2 B L RE OO B ERF SHE
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AREHNG 1 B4 BRMAZIRT - LA W4 LB K
#H TS 1.4 - EHLBESHPT A 0.085 £ 22 8 -1-
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# % B e B E 0 T E A 0.0206-0.021 # z kM
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# 0 B2 4E 160CTHHE 60 - RELRGEMTBRINE
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B2 A Oriel BAEALRNETAEZREEL 40 £ &
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B4k 0 B EMBY A (026N TMAH)# £ % B L& 60 # - 4
S iT SHEIBTFAARLAE 300 rpm THE - AEEH
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Loy EL %/ & | %X % % |2 % %193 &K |193 &K
(%K) Xk |(BBAY |B#AY |FXnfa | FXx ki

54.8 -0.64% [-1.05% |-100% 1.55 0.20
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PR A S = TE 200 £(19.2 FEHF)ZEXLHEAR
13471 , 2 PGME- B B A KX A s M I - B EH ~ B
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BB - RS YWR I —SSEA T HRIEH S 4 B %
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ERBYIYRES 548 RALEREKEHFTHERLD K - &
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A A RBEATBEY 05349 2 AT AR KB A
147472 %, 2 A BL T 8 ~ 1814 L 2K %6 10 B KR4 Y

R~0.0279 A 22 R-I-THRBEBL2U-ZE=ZTREAEA)RER
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B BUAEFT I T LU B#H - &4 #F 030k R 4 &
TRA 3750 rpm TR EH LA AR LE 60 > BELA
I60CTH ¥ 60 %R AAF 22%L2BE-8% 8 0.19
kR RGGEZTE L 1290rpm THEZ A £ 030kA 1 R &
TR ELiE 60 B ELE IOOCTHME 0 -85 —_R&AELF 31
FRXEE - BF > #LME(AR1682])% £ 3,200 rpm TF 3%
BEHALZERARMEZR LiE30% % %4 110C
Ti# 47 PABiE 60# - X AMBAEA 1305 k2 BAE

% # > # A M & Amphibian™ % % (Rochester » NY)x
Amphibian F H HE M F BB E AL B E £ 110°C TF & 47
PEB i 60 # - &A% > # &2 A £ 0.26N TMAH B % & + i
ASHE SR RLBEY-B 48T 1.7 % (B 4(a) 1.8
#(B 4b)A 1.9 H(B 4(c)XH ALHRTL 150 F KK R
ME(MCDBERILZIABRRERERRAG TR X SEMB R -

HE ORI AKABME(LDB R LR R %R
RERHEEZEE®RE  LPRAEBEEBHATLRFES -

K84l 13
Z M BB XA B
ARG T BB 2 -3 -TRIIFTHRAZARIFLT
Mo B BE BB AR 2515 4 T = 8 ¥ T H K & (Aldrich,
St Louis, MO) ~ 22.91 3% = = Z % A& (Aldrich, St Louis, MO)
A 250 £ # z w & vk % (“THF”; Aldrich, St Louis, MO) e A

500 B 2 PRS - HBRMEALHESL - wHBFT
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BRAAATDRYED - BRBRBERLEKRKKSFIEAL KA
BHTER -
B ¥ % 2000 %2 =81 1,3,5-%X = % # (Aldrich, St
Louis, MO):E » 250 £ # 4 M #R 2 50 £ THF ¢ - B &%
RBESOOEA2EBRBE EZ MBI P L RY 15 4R
BRANTZRHEFTIN T _HEELHAR/ = X K/THF &
RYTEBAmERALE - BERHEAEGE LR - K% > B
KB HZBRARAELSRRAEARBAITDEZTE » X FE 16 /)
B Ak mARREGAE 4 1Ko A RBHABMAE ‘
LREAHEER AR#H O A AHABEEIBERRILA
A ABRZSREZUESRREETLRE -

# bk B s 7 100 £ # 2 = Z &% (Aldrich, St Louis, MO)
i+ 25 EHHEH AN 12.5% 8 &1t w F 42 (TMAH;
Aldrich, St Louis, MO)#F sk - #l A » 8¢ R 3+ X & B >
RGEAA SOEAL G T HFRERRR - 28 B LK% LK
B2 o RS0 FlLmMEALERARBRER K - BHR
bt | IHEENBEL ARBARB T RGHEFE @D
ERBUABBF R EH L b -8 EE AT 29.28 L(T7T%E %)

-
m T

£ 5% 4l 14
BN XHEABEY
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300 £# 2 THF suo A 500 £ # 2 8B A P H4E - THER
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BE B 2401 L2 =R 1,3,5-X=LEn» 250 %
Az 100 2 THF + - K& > B IERZ B o A%
2 (ZH A R)LE/Z LA B/ITHF B R Y H I A MER B
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2 .
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X ¥ HEE: 98I0 T¥ &l e

X Wy 9822 3 XIPC 580 gar )  (2006.01
— S BB LE L (vx/ER) Hotl %‘] (2006.01)
AR IV 2RI AT EREARBVE T ERRARER

DUAL-LAYER LIGHT-SENSITIVE DEVELOPER-SOLUBLE

(2006.01)

BOTTOM ANTI-REFLECTIVE COATINGS FOR 193-NM

LITHOGRAPHY
= PXERABE

AEARBAMEREAKTERAYSRARAERETR A
BRBELAHMREARZIRAERNYEAMEF BN T
BEALMARZIMBER ATARGCANBZRRS TR 2
AL HAMBERRZBAY - GRKHER BT H B
T ARCLBIB  c  ZGRKFEEREEAEAHE LS N
FEmAMRMEBSFEY HFZEREEHFHNEANS-NA
8 A M

= RUERHAHE

The present invention provides methods of fabricating
microelectronics structures and the resulting structures
formed thereby using a dual-layer, light-sensitive,

wet-developable bottom anti-reflective coating stack to
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reduce reflectance from the substrate during exposure. The
invention provides dye-filled and dye-attached compositions
for use in the anti-reflective coatings. The anti-reflective
coatings are thermally crosslinkable and photochemically
decrosslinkable. The bottom anti-reflective coating stack
has gradient optical properties and develops at the same
time as the photoresist. The method and structure are

particularly suited to high-NA lithography processes.
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