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(57) Abstract: [Problem] To provide a resist underlayer film-forming com-
position for lithography for forming a resist underlayer tilm with use of a hy-
drolysis-condensation product of a hydrolyzable silane which also absorbs
KrF light, said resist underlayer film being able to be used as a hard mask.
[Solution] A resist underlayer film-forming composition for lithography,
which contains, as a silane, a hydrolyzable silane, a hydrolysis product there-
of or a hydrolysis-condensation product thereof, and wherein the hydrolyz-
able silane contains a hydrolyzable silane represented by formula (1) and the
ratio of sultur atoms to silicon atoms in all silanes is 7% by mole or more. A
resist underlayer film which is obtained by applying the resist underlayer
film-forming composition onto a semiconductor substrate and firing the resist
underlayer film-forming composition thereon. (In formula (1), R' represents
an organic group represented by formula (2) and is bonded to a silicon atom
by an Si-C bond; R® represents an alkoxy group, an acyloxy group or a halo-
gen group; arepresents an integer of 1; b represents an integer of from O to 2;
and a + b represents an integer of from 1 to 3.)
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IVERELAGAS L, 4FERIGI A, 22700 XFILM) I MFY
25227, 39g%@ETFL. 1 30CIKTARHEMBER L, BONE
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[0107]

BAREERICRL. 2O—MIBLAMAZTHILTIV 1209, XK90g%
MATEREZRF L, HRIICBYRLITo % BREICREY Y
RV LEMARRIEE 5BL. BEZINRL—2 3 VICTREL
THM%ER, TO%. BEXBICTRELEMNATHZLEM2%25 ¢
1§75,

"TH—NMR (500MHz, DMSO—-dg) : 1. 19ppm (t,. 9H
). 3. 78ppm (s, 2H) . 3. 87 ppm (g. 6H) . 7. 13
(d. 2H) . 7. 60ppm (d. 2H)

[1£32]
(EtO)sSi~_Cl
S__F
S\KF NaOH l /©/ \F|<F
/©/ £ F » >  (Et0);Si” ~O
HO LT
NMP
[Tr-U-R5-14E)
tE¥ 3 DAEK)

RIXFYIIRI—5—%6EZL300m I OZOT7S RT3 =X FI—
4— (XFIVFA) 7z /—)25. Og., KEgfbtFr YD L6. 484,
hMLT>50g. NMP5O0g%&MA. FAI/INZXF130CICTK, kb
IVERELAGAS L, 4FERIGI A, 22700 XFILM) I MFY
5034, 49g%&ETL. 130CIKTARFEMRAERLE, BNk
BREERICEL, 2O—MIBLAZTHMILIY120g9, XK90g%
MATEBEZE RS U, HRESOBRYRLIToLE. BREICHE~ Y
R LEMAEBESEE, 2BL. BEETNARL—2 a3 VICTREL
THMER, TO% BERBICCRELENYTHDEEM3%235g
B

TH—NMR (600MHz, DMSO—dg) : 1. 20ppm (t, 9H
). 2. 29ppm (s, 3H) . 2. 37ppm (s, 3H) ., 3. 67
ppm (s, 2H) , 3. 86 ppm (q. 6H) . 6. 84 (d, 1H)
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[0108]

[0109]

. 6. 89 (d. 1TH) . 7. 18ppm (d. 1TH)

[1£33]
(Et0)sSi~_Cl
S\
S NaOH l /[:::[;
Ji:[ > > (BO)Si” 0

HO LTy

. NWP

(F1=rR3-15E)
(It&¥ 4 DERK)

RTVXRFYIRY—5—%EAL300m I O=AT7FRIIC3I— XA MFY
RyEVFF—-NL25, Og. KEFr)DLT7, 139, MILTVEO
g. NMP50g%&MA., ZAN/INAHRT130CICTK, MLIVEREL
BAL, AREREIEA, E2IK708XAFIVNIINFIOSV 37,
94 gZETL., 1 30CICTAREMEER L, BONLAREZ=RIC
BL. 9O—MIBLAZTHMLIY1209g, K90 gAaMATHKE
TR LU, HRITIEBYIRLIT>RAEZ. BREICMEEY IRV L%M
AEIRXE%. ABL. BEAINRL—YavICTBRELTHEYAES
o TDE, BERBICTHEAELEMNITHELEML4 %16 95T,
TH—NMR (500MHz, DMSO—-dg) : 1. 19ppm (t, 9H
). 2. 33ppm (s, 2H) . 3. 75ppm (s, 3H) . 3. 83
ppm (g. 6H) . 6. 70 (d, 1TH). 6. 86 (d, 2H) . 7.
20ppm (t. 1H)

[1£34]
(EtO)sSi~_ Cl
NaOH l /[::1\
/©\ > > (EO)Si” S o~

HS o~ bLTy

~ NMP

(T R5-T5E
(It&¥ 5 DERR)

TTRFYIRI—S5—%EA300m I O=EAT7SRAIC4—X MFY
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[0110]

NyEVFF—I26, Og, KB+ )DLT7., 13 g, MLITVEO
g. NMP5O0g#&mmA. A4/ AZRHF130CICTK, MLIVEREL
BAL, AFERIGI L, F2IC700XFIM)INFIOSU37,
94 gZETL., 1 30CICTAREMEER L, BONLAREZ=RIC
BL. DEO—MNIBLAZTMILIV120g, K90 gAaMATHEEE
TR LU, HRITIEBYIRLIT>RAEZ. BREICMEEY IRV L%M
ABEIRXE%, ABL. BEAINRL—YaVICTBRELTEMESE
o TDH., BEFRBICTHELEMNYWTHILEWE %20 gfFl,
"TH—NMR (500MHz, DMSO—dg) : 1. 18ppm (t, 9H
). 2. 29ppm (s, 2H) . 3. 73ppm (s, 3H) ., 3. 82
ppm (g, 6H) . 6. 90 (d, 2H) ., 7. 28ppm (d, 2H)
[1£35]

(Et0)sSi-__Cl
O\
ONQ NaOH
Ji:r > — >  (E10);Si” S
HS (17
NMP

(F1=y-s-H88)

(L& 6 DERR)
RIXRFYVIRI—=—5—%EZH300m I O=ZOT75RTIC2— (AFI
FA) 7z /=25, 0g. KEtFrYDLT7., 139, MILTVEO
g. NMP5O0g#&mmA. A4/ AZRHF130CICTK, MLIVEREL
BAL, AFERIGI L, F2IC700XFIM)INFIOSU37,
94 gZETL., 1 30CICTAREMEER L, BONLAREZ=RIC
BL. DEO—MNIBLAZTMILIV120g, K90 gAaMATHEEE
TR LU, HRITIEBYIRLIT>RAEZ. BREICMEEY IRV L%M
ABEIRXE%, ABL. BEAINRL—YaVICTBRELTEMESE
o TDH., BEFRBICTHELENYTHILEWE %20 giFl,
"TH—NMR (500MHz, DMSO—dg) : 1. 18ppm (t, 9H
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). 2. 37ppm (s, 3H). 3. 73ppm (s, 2H) . 3. 88
ppm (g, 6H) . 6. 95 (t., TH) . 7. 02—7. 18ppm (

m. 3 H)
[1536]
(Et0)sSi~__Cl
NaOH l
i;j » >  (Et0),Si” O
HO () s S
S _ NMP ~
(F1=-R4-T4E)

[0111] (LEBAEEY 1 DERK)
RIXRFYIRI—5—%EZH300m I OZOT7S5RTIC4 - X bMFY
7x/—)25. Og. KEglt+hr)oL8. 05g. MLZT509. N
MPS5Og#%mMA. ZANWN/NRRHFT130CTICTK, MLIVERELGHS
ARRBRIGE R, F2IC7O0O0XAFILMNIINFLIS42, 84 g
ZETFL., 1 30CICTAREMBER L, BoNBRRE=ERICEL.
AEA—MIBLULMZTAMLIVY120g, K90 gaMATHEKBE LS
L7co HHIEIORYRLITo 7%, BRBICHEBY /RS U LEMA IR
Ik, BBAL. BEEZINRL—Y 3 VICTHRELTEMEEL, 20
%, BERBICTHRELENYTHILERIEEW 1 225 g8/,
"TH—NMR (500MHz, DMSO—dg) : 1. 19ppm (t, 9H
). 3. 63ppm (s, 2H), 3. 70ppm (s, 3H), 3. 86
ppm (g, 6H) . 6. 85 (d, 2H) . 6. 91ppm (d, 2H)

[1£37]
(EtO)sSi_Cl
O\
ONg NaOH
Ji:r > »  (Et0);Si” O
HO MLT Y
NMP

(- A5-15E)
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[0112]

[0113]

[0114]

(&RHIT)
tEeW1%5. 24g (Y5V2FED10mo 1 %) . TSI MFVYS
V25, 86g (YSUREDTEmMo Il %) . XFILMJIFFIUSY
4, 43g (YSVURHED15mo %) ., P7EhY53. 2995300
mlDI7SRAIICAN, BABKRETTRFYIRY—S—ICTHEB LAY
50. O1Tmo I /I DIEFEET 1. 19 gZREBRICET Lz, K&k, 8
SCICFABINAAAINARICTSRO%H L, IBERTT24 00K
Itf, TOR RIGBBRERRETAML., RINERICOEL>Y SO
—IVE/AFINI—FITF7ETFT—rT72, 00g%&Mi. RISEIEMTHD
T8 /=, K EHE. FEMERBEEZEEL. BEL TNKIEREY (
RYT—) 7OELYZYIA—E/AFLI-FILT7ET— NERERK
s 140CILBT2EHEMRETI0OEE/ A~ 1Y MERDEDIICHAEL
oo BONFRYT—ER (3 —1) ICHHL, GPCILLZEETHEST
BlZRYRFLVBRETMW 1 500 THo%k, TORYT—%P1ET3

ERBI2ZTHET O RULLBRENBI 1 HE 21, &1 & RAROZRETHT
o>l BERDETDHIAAHEER1ICHLT,

G2 THELNERYT—IFX (3—2) ICHEELEEFHAITEN
800 TCHof, ZORYT—%P2ETF 3,
ERAI3TELNAR)T—IEX (3-3) IKHY LEETHASTFEN 8
00 TH>%. CORYI—%P3&T 3,
ERF4TELNEZR)T—IERX (3—4) ICHYLEETHHTEN 16
00 TH>7%. CORYI—%P4ET B,

G5 TELNARY)T—IEX (3-5) IKHY LEEFTHASFEN, 7

00 TH>7%. CORYI—%P5&T 3,
a6 TELNAR)T—IEX (3-6) ICHYE LEEFTHADFEN1 7
00 TH>7%. CORYI—%P6&T 3,

BB TELNAZR)T—IERX (3—-7) ICHEYLEETHSTFEN1 7
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O0THor, TORVIT—%PT &Y 3,
ERFI8 THELNAR) T—IFR (3—8) ICHHALEEFHALFEN1 7
O00THofk, ZORYT—%2P8ET B,
ERFIOTHELNAR)T—IFRX (3—-9) IKEHALEEFHASLFEN20
O00THofk, ZORYT—%PIET B,
BB OTHESNAERYY—RER (3-9) ICHE LEEFHLFEN
600TH>7%k, TORY)T—%P10&T 3,

[0115] LEBEKHI 1 THEONARY T—RX (4—1) ICHELEEFHSFEN
1700THhHo/, TORIYT—%RP1&T 3,
[1638]

O_

&

’t (|3H3 ° (4—1
+§102.09_ +§,1015%_ {—\-'S’lols—)— I( )

[0116] tbEREMAI2 THRELONAERY v —FX (3 —-6) ICHY LEEFHESFEN
1600TH>k, TORYIT—%RP2ET 3,

[0117] F1FA, TEOSKEFIFZIIMFIIUZV%AERL, MTEOSIEXFILE
JIFF2Y5V%R0L, MeOPSPIE3— (4—ARMFY TR
RZI) 7OELRMYIRFYYS5V%RL, MeOBSAI4 —X £y
—N=— (3= (MUZTrFZIUN) TAEL) RVEVILKRVTIRE
AT, B&IE0. O1TMBEDHC | KAKRERT.
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[5=1]
#1
A1 ka1l TEOS MTEOS -4 BRI(TEFY)
b. 24g 25. 86g 4. 43¢ 11. 192 58. 29¢
AR 2 &4 2 TEOS MTEOS ® BR(TELY)
6. 00g 25. 30g 4. 33g 10. 94g 53. 44¢
&EM3  k&M3  TEOS MTEOS B  ##TELY)
h. 24g 25. B6g 4. 43¢ 11. 192 53. 29¢
AHEMA  itAmM4  TEOS MTEOS B BEI(TH b Y)
5. 44g 25. 71g 4. 40g 11. 12g 58. 33¢
ERM5 ka5  TEOS MTEOS B  &A(TELY)
5. 24g 25. 86g 4. 43g 11. 19g 53. 33¢
&BH6  {ameé  TEOS MTEOS B BE(TE )
5. 24¢g 25. 86g 4. 43¢ 11. 19 53. 33¢
BEHT ta&m1  TEOS MTEOS B  ##(TElY)
5. 20& 25. 65g 4. 10g 11. 10g 53. 34¢
MeOPSP
0. 62¢
B8 itaml TEOS MTEOS ) BR(TE Y
5. 22g 25. 75¢g 4. 26g 11. 14g 58. 32¢
MeOBSA
0. 32¢
Y. %) fLami TEOS MTEOS .5} B (TEFY)
14. 20g 21. 81¢ - 9. 97¢ 54. 02¢
BEM10 fLami TEOS MTEOS ® BR(TE )
22. 00g 14. 49¢ - 8. 77e 54. Thg
HEaRA1 WwEilkam1l TEOS MTEOS B ##(TELY)
5. 00g 26. 03g 4. 46g 11. 268 53. 24¢
HE&mM2 a6 TEOS MTEOS [-::4 BR(TRMY)

2. 43¢ 26. 7T0g 6. 25¢g 11. 55& 53. 07¢

[0118] (L YR N TFERFEARHEMRY D)
EEREXFINTTZET ORVHERENRB 1 BE2THRLNETAREERY
v —. BB, FEAE. RF. BE. KER2ICRTEEICRDLDITREE
L. 0. O2umdD7vHRBEHDOI ALY —TERBTSZI&ICL>T, L
VR NTEBEMEERDOERE TN ETNRABE L, R2FORY T—0D%F|
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BRR)T—AROEETRERL., R)Y—BHOEEZ LT,
R2HPTYL A VEIEMA, BEMECTIELTN— (3-RFYIThFY
V7OEL) —4, 6=YebRO43I4FYV - (BFHEIMIDTEOS)
EEMEC2&ELTARYIN NI FTVEZDLOY K (BBFFILB
TEAC) . B{tMEC3 &L LTILAVEN) 72V AN T+ =V b (
BEFRIE T PSMA) | B{LAEC 4 & LTRY 72 IV RIIVKRZ Y LAFEERIE
(BFMETPSNO3) , RIIFIATELTRY) 72NN RIKRZ=ZD LN
JFAaX IV AR EF—F (B#HIZTPS105) . mMFA2&LTR
—40LM (DIC (%) & WO 7vRRAEMEMER) . BHIS1&L
TFAELY ) I—IE/AFILI—TI (BHIEZPGME) . AFIS 2
sLTFaELYJYI—ILE/IFILI—FTI (BHRIEPGEE) . &F
S3&LTFAELYTYI—IE/AFII—FTILT7ET—b (BEHILP
GMEA) & L%, KIFEBMKZRAWE, SRMEBIZEENR TR,
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[&2]
%2

R)=— B Ak o) Il BA x
SMH1 Pl MA c1 S1 S2 S8 %
(HE®) 4 0. 04 0. 024 5 73 10 12
EWH2 P2 MA c1 S1 S2 S3 %
(HEW) 4 0. 04 0. 024 5 73 10 12
EmM3 P3 MA Cc1  S1 S2 S3 %k
(HERH) 4 0. 04 0. 024 5 73 10 12
ERpl4 P4 MA c1 S1 S2 S3 %
(REW) 4 0. 04 0. 024 5 73 10 12
EWHS5 P5 MA c1 S1 S2 S3 %
(HEH) 4 0. 04 0. 024 5 73 10 12
EWH6 P6 MA c1 S1 S2 S3 %
(RE®) 4 0. 04 0. 024 5 73 10 12
EmH7T Pl MA c2  s1 S2 S8 %k
(HBRE) 4 0. 04 0. 024 5 73 10 12
ERm#HE8 P1 MA C2 Al S1 S2 S3 %
(RE®) 4 0. 04 0.024 0.04 5 73 10 12
EWH9 Pl MA C3 A2 S1 S2 Ss3 %
(m&#H) 4 2 0.04 0.04 0.04 5 73 10 12
EWH10 P1 MA ca A2 S1 S2 S3 %
(EE#W) 4 0. 04 0. 04 0. 04 5 73 10 12
EmHl11l P7 MA c1 A2 S1 S2 S3 %
(RES) 4 0. 04 0.024 0.04 5 73 10 12
EH#H12 P8 MA c1 A2 S1 S2 S3 %
(HREW) 4 0. 04 0.024 0.04 5 73 10 12
KWH13 P9 MA c2 S1 S2 S3 x
(HEH) 4 0. 04 0. 024 5 73 10 12
EmM14 P10 MA C2  S1 S2 S3 %
(HEH®) 4 0. 04 0. 024 5 73 10 12
H#H1 RP1 MA c1 S1 S2 S3 %
(HEH) 4 0. 04 0. 024 5 73 10 12
H#&H2 RP2 MA C1 81 S2 S3 %
(HEE®) 4 0. 04 0. 024 5 73 10 12

[0119] (BARTEIE (ABE) WA DHRES)
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[0120]

ERF. 100m I OWEOTZ7SAIICANLNY—IL (6. 69g, 0. O
40mo |, WRIbKIZE (%) &H) . 9—JiA4L /Y (7. 289. O
. 040mo |, WRIERIZE (%) &) . NS MLV RILKRVEE—KA
# (0. 76g, 0. 0040mo |, ERIELRITE (%) &) #mMA. 1
, 4=TFFHr (6. 699, ARIELE (F) &) ZHAHERL. 10
OCETHRELREITESZMABLA, 24K 6 0CETRRE. 7
OORILL (349, BARIEE () &) 2mMAFRL. X§/—) (16
8g. BARILE (K &) ~BILEItk, B5NIEBNE2BL. BE
HIEWMT80C, 245HEEL. BHETHIR)Y— (X (E—-1) . K
TPCzFL&BRY) 9. 37 g%&iFr,

[1£39]

[ 30
o H(E—1)

L A

N

PCzFLO'H-NMRORERBRISUTDRBY TH o7,

"H—NMR (4 OOMHz, DMSO—dg,) :87. 03—7. 55 (br, 1
2H) . 8§7. 61—8. 10 (br, 4H) . §11. 18 (br, 1H ,
PCzFLOGPCILLDRYRFLVBETAEINDIEEFHSFEM
wid2800, ZHMEMwW Mnix1. 77 ThHor,

TONEBE209I1l. BEFELTT I IA MRS XAFITY =D
W (EHT1Tv o (%) & mR&aNv45—-Y>-21174) 3. 0g.
e LT V=29 LRS MLIVRILER—K0., 309, REEMHH
ELTAH 77y R—-—40LM (DI C (%) &, mRE) 0. 06g%
BAL. 7OEBLY Y-V E/AFILI—FTIT7ET7— 88 gIliAfE
THBARE LA, D%, ARO. 10umDARYITFLVEZTIOT 4L
H—HRWTEBRL, I, R0, 05 umDRYTFLUVEIIOT«
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WY —%EBAVWTHEALT, ZBEICLDY YIS 74—FOERICAVWEE
BTERE (AB) BRERMOBREARL .,

[0121] (GEEHCAIE)
EREGITAET4, EBEITBE2THAELAES i EBL Y X NTEBERK
WM EAEF—%2RW., )7 zN—EIZEFNThERLE, Ry b
FU—hET215CT1HEMEAL. SIiEELYXNTEE (BE0. O
S5um) KL, TLT. ThHDLIYRAMNTFEBEICOVWTONIY S
YAX—=H— (J. A. Woo |l | am#B, VUV-VASEVU—-302
) ERAW, ER1938LU248nmTORIFE (nfE) RUNKLBEIRNE
B (kB BEREHEHBTER) 2RHELL, BRERSIIRT,
[%3]

F3 193mmBIU24 8 nmOERETORITFE ., FERIVEE k

n/k (193nmTHT n/k (248 nmTHT)
FEhif 1 1. 55.0. 19 1. 55,/0. 07
Fhtfs] 2 1. 50/0. 18 1. 57/0. 07
FEhutsl 3 1. 51,0. 15 1. 57,/0. 07
EhEf 4 1. 56,70. 11 1. 56,0. 05
Ehtifs) 5 1. 55/0. 18 1. 55,/0. 06
FhEfF 6 1. 55,70. 18 1. 55,0. 05
Fhats 7 1. 55/70. 19 1. 55/0. 07
Ehf5l 8 1. 55,0. 20 1. 55,0. 08
FEhafs 9 1. 5570. 20 1. 55,/0. 08
FEHEB] 1 0 1. 55/0. 20 1. 55/0. 08
FEhfsl 11 1. 57,/0. 21 1. 56,0. 08
FhEfsl 1 2 1. 55/0. 19 1. 55/0. 07
EhEF 1 3 1. 61,70. 40 1. 64,70. 14
FhefFl 1 4 1. 64,/0. 49 1. 68/0. 17
Ehigf 1 1. 58,/0. 23 1. 55/0. 00
Eeigfsl 2 1. 54,/0. 10 1. 55,/0. 02

[0122] (RSATvFVIREORE)
RSA Ty FUIBEORMEICAWEIY Fv¥y—RUOIY FY I HARBLUT
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DHLD =RV,
ES401 (AAYM1TVvT14714v V&) :CF,
RIE—10ONR (H#438) :0,

EREGITBAET 4, LREAITBE2THRELLES i ALY NTEER
BRI OBREAEF—%=HW, Y)aAvozNn—EIIBHLE, By b
TL—hET215CT1 oML, SIEELYANTER (BE) 2%
KUt &fo. BRRICERTER (AB) BRERDICOVWTERESF—%
AW, YYavozn—LEICERTER (AB) 2K EEO0. 20um
) Lo Ty FUIHRELTO,AREFRALTCRSA IV FVIEEENR
EL. BRTEE (AB) ORSAIvFVI/RES. ERHI1BET 4,
Le®BITBE2DS i EBLIVANTEBEREORSA Iy F U JTEEE DLLR
ZiTole, BRRARX (O, AHRX) M. (SIi2BLIYRXMNTER (BE
) )/ (BHMTER (AB) ) DIvFL—bETRLE (R4) .

[0123] &/, ERGITBET 4, KRBT BE2TRELLS i 8BLIYRARNTF
BIRFBERMOBREAEF—%2RAW, ¥)arvoznNn—LEIZB&H Lk,
Ry hTL—hET215CTTIHAEMBL. SIiZBLYRANTER (BE
) AR LI, . ARICEBTEE (AB) BRHERYICOVWTEZE
F—ZAWw. YAV In—LEICERTERER (AB) ZEK (REO0. 2
Oum) L, ZLT. 7YvRFRHR (CF,HR) 2FERBLTIYFL—h
(ZyFVIRE: nm/ &) ZRELE, EEEARICTYRRZHAR (C
F,AR) MtElE. (STi&BLYRNTEE (BEB) ) / (BHTEE (A
B) ) oy FL—rbTRLE (5R84) .

[0124] (/34 — U FARDEFEA)

EHTEE (AB) MRERME> )Yy IN—LEIZ&/HL. Ry ML
—hET240CTEOMEANR—I L. BE200nmOERTEIR (AE
) B8, TOLIC, EEFMIBET 4, SHCICLEBIN TBE2 THREI W
S i EBLYRNTBEERMERMEZ AT —ICLY, BH L, TR
. 215CORY FTL—FETIHENR=Y L. LYRINTER (EEO
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06um) ZWE L, COLYANTEEOLIC, MiRO7A4 LT R
MAKR RRIMEIZE (%) ®, @& : TDUR-P3435LP) 22
Er—ic&WEHRL, 90CORY NTFL—METTIHEMBALTI74 ML
JAMRE (FREO. 25 um) ZFM L, RWT, (%) —JVENSR
—S205CLYARFvy U I ARARTv/A— (ER248nm, NA:
0. 75, 0:0. 85 (CONVENTIONAL) ) &AW, REHIC
7ML IRMNRNE—V DA VIBRUTZEDS A VEODIEMNO. 16 umil
BREEIBEINLEYRAIZE LT, BHEIT>R, TDHE. 11 0COR
v N TL—hLET1 9/ “BARMB 217007, Sk RBERELT
2. 38%RDTFIMIAFITVEZULEROFY RKBREAWTEREL
oo RIFBOL VX MERREFMLE (FR4) S

[£=4]
F4

CF, 0, LR N
FEh s 1 24. 0 0. 03 AR L— ]
FEh s 2 25. 0 0. 04 Z bk L—h
FEhafs 3 24. 0 0. 03 Ak L—h
F 5 4 24. 0 0. 03 2k b— |
FhE 5 5 24. 0 0. 03 A b L—]
FhafF) 6 24. 0 0. 03 Z b L— |k
FEh s 7 24. 0 0. 03 Z bk L— ]
FhE ) 8 24. 0 0. 03 Z bk L—
FEhafF 9 24. 0 0. 03 Z bk L— |k
EhiifFl 1 0 24. 0 0. 03 2k L— b
FEREF 11 23. 5 0. 03 Z bk L—Fk
Fhuf 1 2 24. 0 0. 03 2k L— k
Eh@fF 1 3 25. 5 0. 04 Z R L— b
FEha sl 1 4 26. 0 0. 06 Z hL—
b fal 1 23. 5 0. 03 ETERIC LV ZEZ R
LeEg Il 2 24. 0 0. 02 EIERIC L W 2 EBIETR
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EEX E DR AT

[0125] AFEBADOL X b TEERFERMEXDIE. 7O0FET77—& LTRVYEVIEICO
(BREF) . S (MERTF) "BEINALEEELET IIMKIHEEY S
220, OV VREKr FRAICBERNZFL., LMD FENMWEDE
ZICEBRENTRETH S, >T. IhbLD/OFE7 7 —ZBAVWERHY
EEDODEFEMNMEVIIKOBEEY SV OIMKLEiEEMESO EEL YR b
TEERMERD D S R0 DRV EEERBQOEENTEETH 5,
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[55KIA1]

AR DEFH
DS vELTMKDRREL SV, ZOMKIEEY. XIEEDIMKDHE
WEEMeaHh. ZMNMKPEEL S (1)
[1e1]

RUGRSIR) -y F0 (1)

(R (1) A, RYUER (2)
[1&2]

(R%)n

A
—R’- _!\/_Y‘R6 = (2)

(X (2) . XERUOYIFRENETNBRETF. XEMFVERFERT
o BL. XEYRARBICA—ERFTIEAL, RFBRINTVLTE
BWREZREFHI1IBIET1O0DO7IFILEERL., RUGEBRINTL
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

Supplementation of Box No. IITI:

The technical feature common to the invention of claim 1 and the
invention of claim 10 is "a silane represented by formula (1)".

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in the document 1 (WO 2010/140551 A1 (Nissan Chemical Industries, Ltd.),
09 December 2010 (09.12.2010), claims; paragraphs [0043] to [0044];
synthesis examples 7 to 8; examples 7 to 8), the document 2 (WO 2009/087981
Al (KRIInc.), 16July2009 (16.07.2009), claims; paragraph [0366]; example
70), the document 3 (Maciej TUROWSKI, Naoki YAMANAKA, Jaroslaw MELLER,
Kazuhiro KIMATA, Tohru IKEGAMI, Ken HOSOYA, Nobuo TANAKA, and Edward
R. THORNTON, Deuterium Isotope Effects on Hydrophobic Interactions: The
Importance of Dispersion Interactions in the Hydrophobic Phase, Journal
of the BAmerican Chemical Society, 2003.10.17, VOL.125, No.45,
p.13836-13849), and the document 4 (Nolan TILLMAN, Abraham ULMAN, and
James F. ELMAN, Oxidationof a Sulfide Group ina Self-AssembledMonolayer,
Langmuir, 1989.07, Vol.5, No.4, p.1020-1026)

Further, there is no other same or corresponding special technical
feature among these inventions.

Accordingly, claims are classified into two inventions each of which
has a special technical feature indicated below.

(Invention 1) claims 1-9

A resist underlayer film forming composition for lithography, which
contains, asasilane, ahydrolyzable silane, a hydrolysis product thereof
or a hydrolysis-condensation product thereof, and wherein the
hydrolyzable silane contains a hydrolyzable silane representedby formula
(1) and the ratio of sulfur atoms to silicon atoms in all silanes is
7% bymole ormore; aresistunderlayer film; and amethod for manufacturing
a semiconductor device.

(Invention 2) claim 10

A silane represented by formula (1').

Claim 10 is not relevant to an invention which involves all of the
matters to define the invention in claim 1 and which has a same category.

Further, as a result of the search which has been carried out with
respect to claims classified into Invention 1, claim 10 is not relevant
to an invention on which it is substantially possible to carry out a
search without an additional prior-art search and judgment, and there
is no other reason for that it can be considered that it is efficient
tocarryoutasearchonclaiml0togetherwithclaims 1-9, and consequently,
it is impossible to classify claim 10 into Invention 1.

Form PCT/ISA/210 (extra sheet) (July 2009)
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