The opinion in support of the decision being entered today was
not witten for publication and is not binding precedent of
t he Board.
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Bef ore ONENS, DELMENDO and PAW.lI KOABKI , Admi ni strative Patent
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OVNENS, Adm ni strative Patent Judge.

DECI SI ON ON APPEAL
This is an appeal fromthe exanminer’s final rejection of
claims 1-14, which are all of the clains in the application.
THE | NVENTI ON
The appellants’ clainmed invention is directed toward a

met hod for m cromachining a sanple, such as a sem conduct or
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material, to prepare the sanple for observation which detects
el ectron or ion beamradiation penetrating the sanple, the

observation generally being carried out using a transm ssion

el ectron m croscope (specification, page 1, lines 1-5). daim
1 is illustrative:
1. A net hod for preparing a sanple for observation, the

sanpl e having a surface, said nethod conprising:

delivering a spray of an organic conpound vapor to a
first area of the sanple surface while scanning the first area
with a focussed ion beamto deconpose the organi c conpound
into a | ayer having a mask function, wherein the |ayer covers
the first area and at | east part of the first area has a
wi dt h; and

delivering a spray of an etching gas to a second area of
the sanple surface while irradiating the second area with an
ion beamin order to renove material fromthe sanple surface
at the second area, thereby |eaving an isolated portion of the
sanpl e, wherein the second area includes at |east part of the
first area, the layer covering the first area prevents renova
of material fromthe sanple surface in the first area and the
i sol ated portion has a thickness equal to the width of the
part of the first area.

THE REFERENCES

Jel ks et al. (Jel ks) 4,612, 085 Sep. 16
1986
Kaito et al. (Kaito) 4,876,112 Cct. 24,
1989
Seki et al. (Seki) 5,145, 554 Sep. 8,
1992
Franke et al. (Franke) 5, 378, 316 Jan. 3,
1995
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(effective filing date Apr. 3,

1991)
| wasaki et al. (lwasaki) 5, 525, 806 Jun. 11
1996
Nakagawa et al. (Nakagawa) 0 153 854 Sep. 4,
1985

(Eur opean patent application)
Tanemura et al. (Tanenmura)!? 04- 337445 Nov. 25,
1992

(Japanese Kokai)
Takahashi et al. (Takahashi) 05- 034250 Feb. 9,
1993

(Japanese Kokai)
Oz aki 05- 136097 Jun. 1
1993

(Japanese Kokai)
THE REJECTI ONS
The clains stand rejected under 35 U.S.C. § 103 as
follows: clainms 1-4 and 9-13 over Franke in view of Nakagawa
and Ozaki; clains 1-4 and 9-13 over Seki in view of Jel ks and
Kaito; and clains 1-14 over Tanenura in view of Franke,

Nakagawa, Ozaki and Takahashi. Cains 1-14 al so stand

YQur consideration of Tanenura, Takahashi and Ozaki is
based upon English translations thereof, copies of which are
provided to the appellants with this decision.
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rejected under the judicially created doctrine of obviousness-
type doubl e patenting over the clains of Iwasaki in view of
Fr anke. 2

OPI NI ON

W reverse the aforenentioned rejections. W need to

address only claim1, which is the sole independent claim
Rej ection over Franke in view of Nakagawa and QOzaki

Franke di scloses a nethod for dry etching GaAs in
chl ori ne-contai ni ng anbi ents usi ng an anor phous car bon mask
(col. 2, lines 17-22). Franke teaches that the mask nmateri al
can be applied by a nunber of techniques including ion plating
(col. 2, lines 39-48), but does not disclose applying the nmask
mat eri al by spraying an organi c conpound vapor onto a surface
whil e scanning the surface with a focused ion beam In an
exanple, after the mask has been patterned, the GaAs is etched
usi ng i on beam assisted etching (col. 1, lines 42-44; col. 4,
lines 27-31).

Nakagawa di scl oses applying a patterned film by scanning

2 Rejections of clains 1-4 and 9-14 under 35 U.S.C. 8§ 102
and 103 over Tanenura are withdrawn in the exam ner’'s answer

(page 2).
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a specific portion of a sanple with a focused ion beamin an
at nosphere containing a tri- or tetracyclic aromati c conpound
vapor, thereby polymerizing or carbonizing the organic
conmpound on the portion of the sanple irradi ated by the
scanned ion beam (page 3, lines 1-15; page 4, |ines 22-31,
page 5, lines 24-27). Nakagawa teaches that this technique
has the benefit of formng patterns |less than one mcron w de
in a short time in a single step (page 7, lines 29-33).

Ozaki discloses a nethod for formng fine patterns by
irradiating a sem conductor substrate with an electron beamin
a hydrocarbon at nosphere containing at |east nethane and
ethane to forma filmselectively on the irradi ated portions
of the substrate, and etching exposed parts of the substrate
by reactive ion etching using the filmas a mask (pages 6-7
and 9).

The exam ner argues that because Ozaki’'s nethod is
simlar to that of Nakagawa, one of ordinary skill in the art
woul d have had a reasonabl e expectation of success in
substituting Nakagawa's filmformation technique for that of
Franke in order to provide a filmwhich is resistant to ion
beam et ching and which is forned using | ess steps, tinme and
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equi pnent (answer, pages 4-5). The exam ner, however, has not
established that one of ordinary skill in the art would have
reasonabl y expected Nakagawa’s i on beam nethod to produce a
filmhaving a resistance to reactive ion etching which is
simlar to that of a film produced by Ozaki’s el ectron beam
met hod. The exam ner has nerely provided specul ation to that
ef fect, and such speculation is not sufficient for
establishing a prima facie case of obviousness. See In re
Warner, 379 F.2d 1011, 1017, 154 USPQ 173, 178 (CCPA 1967),
cert. denied, 389 U S. 1057 (1968); In re Sporck, 301 F.2d
686, 690, 133 USPQ 360, 364 (CCPA 1962). Accordingly, we
reverse the rejection over Franke in view of Nakagawa and
Ozaki .
Rej ection over Seki in view of Jel ks and Kaito

The portion of Seki relied upon by the exam ner discl oses
maski ng a ZnSe substrate using a nickel, nolybdenum or
tungsten mask forned by sputtering, and then etching the ZnSe
using an ion beam (col. 13, line 40 - col. 14, line 12).

Kaito discloses formng a netallic patterned fil m by

scanning a substrate with a converging i on beam while bl ow ng
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a stream of hexacarbonyl netal vapor toward the substrate in
the area irradiated by the ion beam (col. 1, line 37 - col. 2,
line 3).

Jel ks di scloses form ng a nol ybdenum oxi de etch mask by
scanning a substrate with a laser in the presence of
nol ybdenum hexacar bonyl, and then using the nmask when plasm
et ching an underlying polyimde |layer (col. 3, lines 19-62).

The exam ner argues that Jel ks woul d have provi ded one of
ordinary skill in the art wwth a reasonabl e expectation of
success in reducing steps, time and equi pnent by using Kaito’'s
method to form Seki’s film (answer, page 6). The exam ner,
however, has not established that one of ordinary skill in the
art woul d have reasonably expected Kaito’s ion beam nethod to
produce a filmhaving a resistance to plasma etching which is
simlar to that of a film produced by Jel ks’ | aser nethod.
Thus, the exam ner has not carried the burden of establishing
a prima facie case of obviousness of the clained invention.
Accordingly, we reverse the rejection over Seki in view of
Jel ks and Kaito.

Rej ection over Tanemura in view of
Franke, Nakagawa, Ozaki and Takahashi
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Tanemnmura di scl oses a nethod for preparing a sanple to be
exam ned using a transm ssion el ectron mcroscope, the nmethod
conprising scanning the sanple with radiation in the presence
of carbon-containing nolecules floating in the atnosphere to
di ssoci ate the nol ecules and thereby forma filmin the
irradiated region, and then irradiating the sanple with an ion
ray to renove portions of the sanple not covered by the film
(pages 5 and 7). Regarding the type of radiation used in
formng the film Tanenura states: “The irradiation is carried
out by nmeans of radiations, i.e., electron ray, laser light,
X-ray, neutron ray or (-ray, etc. having energy necessary for
deposition of the nolecules. Easily controllable electron
ray, laser light and X-ray are desired anong theni (page 6).
The reference does not disclose formng the filmusing ion
beam radi ati on.

The exam ner argues that, in view of the conbined
t eachi ngs of Franke, Nakagawa and Ozaki, it would have been
obvi ous to one of ordinary skill in the art to form Tanenura’s
filmusing ion beamradi ati on “based upon the commonal ity of
the reactive etch conditions in the references and the

equi val ence of the deposited materials wth conventi onal
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resists” (answer, pages 7-8). As discussed above with respect
to the rejection over Franke in view of Nakagawa and Ozaki ,

t he exam ner has not established that these references would
have provided one of ordinary skill in the art with a
reasonabl e expectation of success in using ion beam
irradiation to forma filmwhich is resistant to Franke' s ion
beam assisted etching. Simlarly, the exam ner has not
established that the applied references would have fairly
suggested, to one of ordinary skill in the art, using ion beam
irradiation to form Tanemura’s film?® Hence, we reverse the
rejection over Tanenura in view of Franke, Nakagawa, Ozaki and
Takahashi

Cbvi ousness-type doubl e patenting rejection over
the clainms of |wasaki in view of Franke

The exam ner relies upon only clains 4-6 of |wasaki
(answer, page 8). These clainms recite nmethods of preparing a
sanpl e for observation conprising irradiating a surface of the

sanple with a scanning focused ion beamto forma thin filmon

5The exam ner relies upon Takahashi only for a teaching
of using a particular technique to determ ne etching depth
(answer, pages 7-8), and not for any teaching which renedies
t he above-di scussed deficiencies in the other applied
ref erences.
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the surface, irradiating the thin filmwth a focused el ectron
beam and determ ning the thickness of the thin film based
upon the intensity of detected electrons or X-rays emtted
fromthe thin filmas a result of the irradiation with the
el ectron beam

The exam ner argues that Franke teaches that addition of
reactive chlorinated species to a chanber during ion beam
etching was known in the art (answer, pages 8-9). The
exam ner, however, has not established that the clainms of
| wasaki, in conmbination with Franke, would have fairly
suggested, to one of ordinary skill in the art, the step
required by the appellants’ clainms of spraying an etching gas
while irradiating the sprayed area with an ion beam The
exam ner, therefore, has not carried the burden of
establishing a prima facie case of obviousness over the clains
of lIwasaki in view of Franke. Accordingly, we reverse the
obvi ousness-type doubl e patenting rejection.

DECI SI ON
The rejections under 35 U S.C. §8 103 of clains 1-4 and 9-

13 over Franke in view of Nakagawa and Ozaki, clainms 1-4 and
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9-13 over Seki in view of Jelks and Kaito, and clains 1-14
over Tanemura in view of Franke, Nakagawa, Ozaki and
Takahashi, and the rejection under the judicially created

doctri ne of

obvi ousness-type doubl e patenting of clains 1-14 over the

clains of Iwasaki in view of Franke, are reversed.

REVERSED
)
TERRY J. OWNENS )
Adm ni strative Patent Judge )
)
)
) BOARD OF PATENT
ROMULO H. DELMENDO )
Adm ni strative Patent Judge ) APPEALS AND
)
) | NTERFERENCES
)
BEVERLY A. PAW.| KONSKI )
Adm ni strative Patent Judge )
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TIO Ki
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Loeb and Loeb

10100 Santa Mbni ca Boul evard
22nd Fl oor

Los Angels, CA 90067-4164
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