THI'S OPI NI ON WAS NOT WRI TTEN FOR PUBLI CATI ON
The opinion in support of the decision being entered
today (1) was not witten for publication in a | aw
journal and (2) is not binding precedent of the Board.
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Bef ore HAI RSTON, JERRY SM TH, and FLEM NG Adm ni strati ve
Pat ent Judges.

FLEM NG Adm ni strative Patent Judge.

DECI SI ON ON APPEAL
This is a decision on appeal fromthe rejection of clains
1 through 3. dCdains 4 and 5 have been al | owed.
Appel lants’ invention is generally directed to a nethod
of form ng quantum devices and in particular, to selective

epi taxi al deposition using an epitaxy nmask formed by sidewal |
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defi ned masking. As disclosed on page 6 of the specification
and Figs. 1 through 11, a thin conformal silicon dioxide glass
| ayer 38 is fornmed over a patterned resist |layer 36 having
vertical sidewalls. An epitaxy mask is formed of the verti cal
sidewal | portions of the glass |ayer after the horizontal
portions of the glass layer and the resist are renoved. The
wi dth of the epitaxy mask is the sane as the thickness of the
gl ass layer which allows selective epitaxy deposition on the
exposed portions of the substrate defining gaps with smaller
feature size than those achi eved by an etching process.
Addi tional ly, Appellants on page 8 of the specification point
out that after formng the laterally segnented epitaxial
| ayers, the epitaxy mask is renoved and a tunneling barrier
layer is formed to fill the gaps left by the epitaxy nask.
Representati ve i ndependent claim1l is reproduced as

fol | ows:

1. A nethod of fabricating a quantum wel |

devi ce, said nmethod conpri sing:
form ng an epitaxy nmask by sidewal |l defined
maski ng; and
formng one or nore quantized regi ons by

sel ective deposition of one or nore epitaxial
| ayers.
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The Exam ner relies on the follow ng references:

Ni shida et al. (Ni shida) 05- 144732
Jun. 11, 1993

(Japanese)
Johnson, Jr., C, e al., “Mthod for Mking Submcron
Di nensi ons in Structures Using Sidewal l | rage  Transfer
Techni ques.” 1BM Technical D sclosure Bulletin, Vol. 26, No. 9,
pp. 4587-89
(Feb. 1984).
Gal euchet, Y.D., et al., "In situ GlnAs/Inp quantum dot arrays
by selective area netal organic vapor phase epitaxy." Appl i ed

Physics Letters 58(21), pp. 2423-25 (May 27, 1991).
Randall, J.N., et al., "Electric field coupling to quantum dot
di odes. " Journal of Vacuum Sci ence and Technol ogy, B9(6)
pp. 2893-97 (Nov./Dec. 1991).
Claims 1 through 3 stand rejected under 35 U S.C. § 103
as being obvious over N shida, Galeuchet, Johnson, and
Randal | .
Rat her than repeat the argunents of Appellants and the
Exam ner, reference is made to the brief and the answer for

the details thereof.
OPI NI ON
After careful review of the evidence before us, we do not
agree with the Exam ner that clains 1 through 3 are properly

rejected under 35 U . S.C. 8§ 103. Accordingly, we reverse.
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The Exam ner has failed to set forth a prim facie case.
It is the burden of the Exam ner to establish why one having
ordinary skill in the art would have been led to the clained
i nvention by the express teachings or suggestions found in the
prior art, or by inplications contained in such teachings or
suggestions. In re Sernaker, 702 F.2d 989, 995, 217 USPQ 1, 6
(Fed. Gr. 1983). “Additionally, when determ ning
obvi ousness, the clained invention should be considered as a
whol e; there is no legally recogni zable ‘heart’ of the
invention.” Para-Ordnance Mg. v. SGS Inporters Int'l, Inc.,
73 F.3d 1085, 1087, 37 usP@d 1237, 1239 (Fed. Cr. 1995),
cert. denied, 519 U S. 822 (1996) citing WL. CGore & Assoc.,
Inc. v. Garlock, Inc., 721 F.2d 1540, 1548, 220 USPQ 303, 309
(Fed. Cir. 1983), cert. denied, 469 U S. 851 (1984).

In regard to the rejection of clainms 1 through 3 under
35 U.S.C. 8 103, Appellants on page 3 of the brief argue that
Johnson uses a sidewall mask of silicon nitride to etch the
under |l ying polysilicon which differs fromthe patterning
approach used by N shida and Gal euchet. Appellants add that
Ni shi da and Gal euchet use photoresist patterns to form quantum

wel | sized openings in a silicon dioxide |ayer for selective
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epitaxial growmh. Appellants conclude that the references
provi de no basis or suggestion for conbining Johnson wth

Ni shi da and Gal euchet. Additionally, Appellants on page 4 of
the brief point out that Randall uses a netal mask for etching
preexisting layers to form quantum dots separated by a 50-nm
gap. Appellants further argue that Randall’s process provides
no suggestion to use the nethod of Johnson for selective

epi taxi al deposition of quantumwells laterally separated by a
tunneling barrier.

The Exam ner on page 5 of the answer responds to
Appel l ants’ argunments by stating that N shida and Gal euchet
use a silicon dioxide mask in an epitaxial deposition process
wher e Johnson uses such nmask in an etching process. The
Exam ner further states that one of ordinary skill in the art
woul d have reasonably expected an etch mask to function as an
epi taxi al mask since both masks use the same material. The
Exam ner adds that Randall provided the notivation for such
conbi nati on by teaching the desirability of fabricating
cl osely spaced quant um devi ces.

As pointed out by our reviewi ng court, we nust first

determ ne the scope of the claim “[T]he nane of the gane is
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the claim” In re Hniker Co., 150 F.3d 1362, 1369, 47 USPQd
1523, 1529 (Fed. Cr. 1998). Cainms will be given their
br oadest reasonable interpretation consistent with the
specification, and limtations appearing in the specification
are not to be read into the clainms. In re Etter, 756 F.2d
852, 858, 225 USPQ 1, 5 (Fed. Cir. 1985).

We note that Appellants’ clains 1 and 2 recite

1. ... formng an epitaxy mask by sidewall defined

maski ng; and

form ng one or nore quantized regions by selective
deposition ...

2. ... formng an epitaxy mask on a crystalline
substrate...;
selectively depositing one or nore epitaxial layers... to

forma laterally segnented quantum wel| structure; and
epitaxially depositing a tunneling barrier on said
segnented quantum wel | structure [enphasis added].

We find that Appellants’ claim1 requires the step of
formng an epitaxy mask that is nade by sidewall defined
maski ng as outlined by Appellants on page 3, lines 14 through
18 of the specification. The epitaxy mask is used for
sel ective epitaxial deposition of the quantized regions having
el ectron confinenent |ayers. W note that during the step of
sel ective epitaxial deposition, the sidewall epitaxy mask

bl ocks the formati on of epitaxial |ayer on the substrate where



Appeal No. 1997-3695
Application No. 08/ 097,526
the mask is present and allows the epitaxial layer to form
only on the exposed portions of the substrate surface.
Therefore, the selective deposition step, as recited in
Appel I ants’ i ndependent claim 1, causes the gaps between the
adj acent quantized regions to be defined by the wdth of the
epi taxy mask. Appellants’ independent claim 2 does not
require sidewall masking and nerely recites form ng an epitaxy
mask and sel ective deposition of a laterally segnmented quantum
well. However, we note that the recitation of “epitaxially
depositing a tunneling barrier on the segnmented quantum
well[s]” in claim2 requires small enough separation between
guantum wel | segnents that would all ow the tunneling of
el ectrons through the tunneling barrier.

The Federal Circuit states that "[t]he nere fact that the
prior art may be nodified in the manner suggested by the
Exam ner does not neke the nodification obvious unless the
prior art suggested the desirability of the nodification.” In
re Fritch, 972 F.2d 1260, 1266 n. 14, 23 USPQ2d 1780, 1783-84

n.14 (Fed. CGr. 1992), citing In re Gordon, 733 F.2d 900, 902,

221 USPQ 1125, 1127 (Fed. Gr. 1984). It is further

established that “[s]uch a suggestion nmay conme fromthe nature
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of the problemto be solved, leading inventors to look to
references relating to possible solutions to that problem?”
Pro-Mold & Tool Co. v. Great Lakes Plastics, Inc., 75 F.3d
1568, 1573, 37 USPQR2d 1626, 1630 (Fed. Cir. 1996), citing In
re Rinehart, 531 F.2d 1048, 1054, 189 USPQ 143, 149 (CCPA
1976) (considering the problemto be solved in a determ nation
of obviousness). The Federal G rcuit reasons in Para-O dnance
Mg. Inc. v. SGS Inporters Int’l Inc., 73 F.3d 1085, 1088-89,
37 USPQ2d 1237, 1239-40 (Fed. Cr. 1995), cert. denied, 519

U S. 822 (1996), that for the determ nation of obviousness,
the court nust answer whether one of ordinary skill in the art
who sets out to solve the problem and who had before himin
hi s workshop the prior art, would have been reasonably
expected to use the solution that is clained by the
Appel | ant s.

W find that both N shida and Gal euchet a use sel ective
epi taxi al deposition nethod to form quantum dots in quantum
dot sized openings etched in an epitaxy mask. N shida and
Gal euchet di scl ose conventional etching methods to forma
smal | opening in the epitaxy nmask where the quantumdot is to

be formed rather than an epitaxy masking that provides a snal
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gap between the adjacent quantum wel|l structures. N shida on
pages 8 and 9 teaches that an opening for the quantum device
formation is etched in dielectric mask |layer 12 using a

phot oresi st mask. Ni shida does not provide any teachings
related to the separation of adjacent quantum devi ce regions
using a sidewall defined epitaxy nmask. Gal euchet on page
2423, second col. and Fig. 1(b) discloses an array of 280 nm
wi de and 600 nm apart quantum dots which are selectively
deposited in openings etched in an epitaxy mask | ayer.
Turning to Johnson, we note that a sidewall mask for etching
the gate layer is used to forma subm cron gate structure.
Johnson on page 4588 and Figs. 6 and 7 further teaches that
sidewal | mask 20 defines small gate feature in the underlying
polysilicon layer 14 during an etch process. W further find
that Randall teaches the formation of two quantum dot di odes
for studying their operation under local electric field.
Randal | does not disclose any sel ective epitaxial deposition
nmet hods using an of epitaxy mask for form ng the diode pair.
Specifically, Randall on page 2894, section IlIl. and Fig. 3
teaches that a diode pair is manufactured using self-aligned

met al masking and etching techniques that | eave small features
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50 nmapart in existing multiple layers and formthe diodes.
Randal | on page 2896, section V. further teaches that
tunneling is present only in the vertical direction in each of
t he quantum dot di odes.

We do not agree with the Exam ner that Johnson’ s sidewall
mask may be conbined with the epitaxy mask used in Ni shida and
Gal euchet to provide the step of “form ng one or nore
guanti zed regi ons by sel ective deposition of one or nore
epitaxial layers” as recited in Appellants’ claim11. Johnson
is concerned with etching small features using conventional
I ithography systens and uses the sidewall mask to etch the
underlying | ayer except for a gate portion in the area covered
by the mask. Therefore, Johnson’s use of sidewall nmask would
have nerely provided for a nethod of etching snall features in
the existing layers in N shida and Gal euchet and not the
epitaxy mask itself. Additionally, we find that Randall’s
di ode pair is separated by
a gap of about 50 nm whi ch does not allow el ectron tunneling
through the gap as recited in Appellants’ independent claim 2.

In view of the analysis above, we fail to find any reason

or suggestion for conbining N shida and Gal euchet with Johnson
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and Randall. W find that the Exam ner has conbi ned
references containing the necessary pieces present in
Appellant’s claims 1 and 2 without any reason or notivation to
conbine. One of ordinary skill in the art would not have
reasonably conmbi ned a reference providing a process of using a
sidewal | mask for etching existing underlying |ayers as taught
by Johnson with the nethod of selective deposition of quantum
dots inside the openings in epitaxy nask of N shida and

Gal euchet based on the suggestions of Randall which is
directed to etching a pair of quantum dot di odes from existing
| ayers. Therefore, we reverse the Exam ner’s rejection of
claims 1 through 3 under 35 U S. C

8 103 over Ni shida, Gal euchet, Johnson, and Randall.
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In view of the forgoing, the decision of the Exam ner

rejecting clains 1 through 3 under 35 U S.C. 8§ 103 is

rever sed.
REVERSED
KENNETH W HAI RSTON )
Adm ni strative Patent Judge )
)
)
) BOARD OF PATENT
JERRY SM TH )
Adm ni strative Patent Judge ) APPEALS AND
)
) | NTERFERENCES
)
M CHAEL R FLEM NG )
Adm ni strative Patent Judge )
MRF/ mds
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Chris D. Pyl ant

Texas I nstrunments | ncorporated
P. O. Box 655474

MS 219

Dal | as, TX 75265
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