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(57) Abstract: In a film forming apparatus according to an embodiment, a processing container defines a space including a plasma
generation chamber and a processing chamber disposed under the plasma generation chamber. A first gas supply system supplies
noble gas to the plasma generation chamber. The plasma generation chamber is sealed by a dielectric window. An antenna supplies a
microwave to the plasma generation chamber via the dielectric window. A second gas supply system supplies a precursor gas to the
processing chamber. A shield portion is disposed between the plasma generation chamber and the processing chamber. The shield
portion includes a plurality of openings providing communication between the plasma generation chamber and the processing cham -
ber, and has ultraviolet ray shielding property. In this film forming apparatus, the pressure in the plasma generation chamber is set
greater than the pressure in the processing chamber by a factor of 4 or more. The diffusivity of the precursor gas from the processing
chamber to the plasma generation chamber is set to be not more than 0.01.
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EZT 6.9 0.3 2.1 3260 2.45 100 25 250 152
Eb B 511 10| 275 28.6 3260 2.45 100 25 3.02| 145
th &5 2 10| 275 28.6 1630 2.45 100 25 334 143
EE &3 10| 275 28.6 4000 2.45 100 25 337 142
3 10] 275 28.6 3260 2.45 100 15 412 1.4
11| 775 81.9 3260 2.45 500 25 422 | 1.39
7 1.1 19.8 21.0 3260 2.45 100 25 330 142
1.1 ] 805 86.9 3260 2.45 500 15 3.9 147
11| 805 86.9 3260 2.45 400 15 322 147
11| 805 86.9 3260 2.45 500 25 322 143
11| 805 86.9 3260 2.45 500 20 323| 146
13 127 17.0 3260 2.45 300 25 337 143
13| 127 17.0 3260 2.45 300 25 405 | 1.41
15| 130 18.9 3260 2.45 300 25 292 | 152
2.3 1.3 2.9 3260 2.45 100 25 329 1.40
3.5 1.7 6.0 3260 2.45 200 25 242 | 142
35| 150 55.0 3260 2.45 500 25 292 | 147
35| 120 44.0 3260 2.45 500 25 3.06 | 150
3.5 3.1 10.9 3260 2.45 500 25 3.16| 144
3.7 0.0 33.0 3260 2.45 500 25 291 | 151
3.7 6.0 22.0 3260 2.45 500 25 293 | 147
= | 7TART - - .
= = | RFEN | RFES Arfi X |DMOTMDS | | oz o2 = =
Enwe| Ea | EEE| 0" | mmk | woe | mE | mm | Lot |EAE
[Pa] [Pa] [wW] [MHz] [scem]| [scem]
LR 21 3.3 1.8 6.0 1500 13.56/TM 100/200 250 25 287 1.44
thEx22 4.0 1.0 4.0 1000 13.56|TM 50,/200 300 25 284 1.44
tEER 23 5.2 05 2.6 500 13.56|CW 330 25 282 1.44
thEz5I24 4.0 1.0 4.0 1000 13.56|TM 100,200 300 25 288 | 1.44
EbEEH[25 4.0 1.0 4.0 1500 13.56|TM 50/200 300 25 297 | 144
fraz{5126 5.2 05 2.6 1500 13.56[/CW 330 25 290 1.44
a3 5127 5.2 0.7 3.6 500 13.56/TM 100/200 330 25 282 | 144
Bz h28 4.0 1.0 4.0 1500 13.56|TM 50,200 300 25 281 1.44
thEFI29 2.6 1.8 4.7 1000 13.56[CW 250 25 279 144

[0070] F7=, EERHI1. WKIC, LBEAFI3. 1 5 RT3 0DEFEXRIRICEITS
Si (¥y)av) ., C (&K) . RUV'O (BFR) OEEA. XPS (X#X
BEFOHN) IKLYREL, ThoBBEEXEOEEE XRR (XIERFEE
) ICE UKD, ZOBRER2IIRT,

[5&k2]
SiIEE | CERE | OBE | cC/Si 0/S;i HE
[atm%] | [atm%] | [atm%] | JBEL | BEL (g/cm)
EBVIK 15.31 60.41 24.29 39 16 202
Eb 854513 18.96 54.74 26.3 2.9 1.4 1.75
EbE {515 20.8 52.95 26.97 2.5 1.3 1.9
EEEBI30 24.9 19 55.8 0.8 2.2 1.35

[0071] R2ITFT LIS, ERE T DEFEXRETIZ. A3, 15RT30
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BICRT ) Z7H#EZEE LTEUEN. ERAT TEIERINEDOEH#
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E#%aAL., 1TmmOEROBEO% 1 0O%DOBAOXRTETEZIS 774 M
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9. BOICRT LI, RIEXEE 1 OTIH., EALL 4L EDBEIC. #Hi
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WABEFWICEWLFEEREGWEITEZE T RZTMMT 572HICI3.
LEEZO. OTLUTICEREL. B2, EAKZA4LLEICRET 2 &AW
ETHDIENHERINE,
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Tzo FTz. RERHI6 T, HIREETOZRHW, T3 XVERKES 1ICAr
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Foo HEBBIS 1ICBEWTIE, RIREE1 OZAWL. 77 XAYEMES 1ICA
r AARV O, HRAZ=M#a LT, Eikdb4 OICERER/NM 7 RAEN=H/IE L7
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Z LT, SEROIRVCHERAITEONTBEFEXEOHRERE, HFEX
RO —VBR%EFA L, TOREREZLUTORSLICEKT,
[$R4]

HEFE R e | U — D B |
(nm/min) HEFRE (A/cmZ)
EE&I 5 0.6 2.3 1%107
EEX 5 6 0.8 2.15 <1x10®
LR 8 A 3 1 1.4 3.6 5x10°
LeE 45 3 2 0.6 3.34 1x107

RAICTTELOIC, ERAEISETIE, NMTPRENEEE 4 OICHHET 2
ZEICLY., REEXREDLLFEERLZ/NIWVE, EFMICIE2. 3ITHEDI
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ANDNA T ZAEAOHIBICNA T, TIARERBICA r AR EH , HR %M
WMed&llsLY, ERASICBEVWTER LBFEEXRBEDOLLFEEXRRV)
— V& RLYVB, MEIVWHFEERRCG) —JERZE DRFEXRERI’EKT
XHENHEREIN, —FH. ERFAIS 1T RGI 2TIE, Ar HRITMAT
Ho, HATIERL 0L, HARXIEMTMO S HRA TS IVHRES 1 ICHHET
&, ERINTBFERROLFEERNERM S ORFEXRDOILFER
SYUHEMLTLED ZEPMRIN,

T, EBREIT., 5, RUBICBWTER L AREEXREZEZHICTE
BNS5400CETE DT OCHOFERAE—RTMRAL T, ThHEFER
BONMBRICLZEEDORPEZAUE L, TOREDHKER., RE&EI1. 5.
RU6DEFEXEDOEEDRPVEITENRETN, 23%. 32%. KU5%
THolce TDTEND, BERRERL OICNA PRENEHHBL., B2, 75
ATEMZBICA r FREH, HREZHIET B &ICH Y, KFEXRREOMEM
PALtgsdlE, BIb, EEUNEED I EN’ERINT,

(E5HI7)
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BEXEDILFEXROTIERCABEDEIGEZ KD, KR 7 DWIEIC
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UOBEROEBEIZZENETN, 2. 24, R, 0. 2ThHo7, T/, £
BRIBIT ~4 RULLERBI T ~2 QDAIBICE > TR I NIBEFEXRED DR
LHEHEB L, TIT. oEEE, (WEEX-ERE) O2FICLVEH
THIENTEDS, CODBEOQEHNICEDE, ERBRA T ~4 RULLRHA
T~29DNBICL > TERINBFEEXREONBEEZEH L& T 5.
NLEFEXEREDIERLNIVDEXRZE T HRFERFRITERGI4 D
MIBICE > TERINERFEXRTHY ., ZOPEBERIIH1. OTHok
o TDTEND, BIBEARERICNIVI VAR AZWNEBES 2R T 5
ET. BRFEXBRDOUFEXRRVDBEEZRICNILLTEIIENTEDLZ L
DRI N,

(EERBI4 ~ 6 DIEFEXRERD 7 — ) TEBLFRADIEEIC & 5 i)
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6 DEFEFRZNETNICOVWT, KE1108cm "EEICROSNBEES
DEYERER 6 ICRT,

[Z5]

R ;ﬁ’yﬂl(cmf‘)
| HaR® 1010 1050] 1075] 1108] 1140
RE& 14 25| 14.0%] 0.0%] 51.1%| 4.0%| 30.9%
ER 23| 0.0%| 34.9%] 0.0%] 25.1%| 39.9%
EEZ 516 215 0.0%| 44.1%| 1.8%| 40.9%| 13.2%
[£6]

b % -1

LIEEE :ﬁ_z&HOB((‘:tn )g)
N EE D2+ [iig
EETT 2.5 40
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L5516 2.15 35
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ADNEZERA L TEHELARI MLERT OICTRY, B1 0IZRd & D IC,
EERFI6MDS i COETIE, EH1 108 cm EFEICRSONBESEHW
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IKRONSEESDEFERIEISLUTTH >, 2D EML, ERHI6D
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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 D 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. III 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.

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

3%}

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

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

4. I:l 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 I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D 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.

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

The film-forming apparatus of the invention of claim 1 is considered
as an apparatus suitable for the purpose of manufacturing a SiCO film
in the inventions of claims 15-18.

Document 5 (JP 2006-074048 A (Samsung Corning Co., Ltd.), 16 March
2006 (16.03.2006), paragraphs [0072] to [0081]) has disclosed a SiCO
film having a dielectric constant smaller than 2.7, and a refractive
index largerthanl.5. Document 6 (R. Navamathavan, etal., "Plasmaenhanced
chemical vapor deposition of lowdielectric constant SiOC (-H) films using
MTES/O, precursor", Thin Solid Films, [online], 2006.12.05, Vol. 515,
No. 12, pp. 5040-5044) has disclosed "a SiCO film, which is a SiCO film
formed of a polymer containing an Si atom, O atom, C atom, and H atom,
and in which the area ratio of signals seen in the vicinity of a wave
number of 1,108 cmt is 25 % or more, when the sum of the signal areas
of the signals seen in the vicinity of a wave number of 1,010 cm !, the
signals seen in the vicinity of a wave number of 1,050 cm ', the signals
seen in the vicinity of a wave number of 1,075 cm', the signals seen
in the vicinity of a wave number of 1,108 cm ', and the signals seen in
the vicinity of a wave number of 1,140 cm', among the signals of the
spectrums obtainedbyanalyzing the SiCO filmbymeans of Fourier transform
infrared spectroscopy, is 100%".

Therefore, the invention of claim 1 and the inventions of claims 15-18
have no same or corresponding special technical feature in the light
of the matter taught in the document 5 or the document 6.
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