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Knowledge Exploratory Project for Nano Device Design and Manufacturing: Knowledge
Discovery from Experimental Records (2nd Report)
Utilization of Related Metadata
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Development of nanodevices requires varieties of knowledge; some of this knowledge is tacit, based on the user’s
experience. Therefore, it is difficult to transfer knowledge of good engineers to novice ones. In order to accelerate
this knowledge transfer process, a knowledge exploratory project for nanodevice design and manufacturing was
organized based on collaboration between nanodevice engineers and computer science researchers. In last report,
we have already developed experiment record management system with simple knowledge discovery techniques.
However, based on the feedback from nanodevice researchers, it is necessary to include related information that
are not described in the experimental record for meaningful analysis. In this paper, we propose a framework to

describe information related to the experiment as metadata.
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We fabricated <SMat>InGaAs</SMat>
<Prod>nanowires (NWs)</Prod> in
<SMat>Si02</SMat> mask openings on a
<SMat>GaAs</SMat> <SMch>(111)B</SMch>

substrate at <ExP>growth temperatures<ExP> of
<ExPv>600 0-700 O </ExPv> using <Method>
catalyst-free metal organic vapor
phase epitaxy</Method>. At a <ExP>growth
temperature</ExP> of <ExPv>600 O </ExPv>,
particle-like depositions occurred, but they decreased in

selective-area

number and density when the growth temperature was
increased to <ExPv>650 0 </ExPv> and disappeared
above <ExPv>675 0 </ExPv>. <EvP>The heights
and growth rates</EvP> of the NWs increased when
the <ExP>growth temperature</ExP> was increased
and <ExP>the mask opening diameter</ExP> was
decreased from <ExPv>300 to 50 nm</ExPv>.
<EvP>Photoluminescence (PL) spectra</EvP> mea-
sured for the NWs indicated a blue shift in the peak
from 0.95 to 1.3 eV as the growth temperature was
increased from <ExPv>600 to 700 0 </ExPv>, indi-
cating an increase in the <EvP><SMat>Ga</SMat>
composition< /EvP> from <EvPv>62 to 88% </EvPv>
in the <SMat>InGaAs</SMat> NWs.
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Smat SMch ExP ExPv EvP EvPv Meth Prod Other

Smat 11

SMch 30 4 11 45
ExP 32 28 60
ExPv 1 17 17 35
EvP 23 2 14 39
EvPv 4 34 38
Meth 9 4 13
Tart 44 3 47

-

w
& @

Other
Tot

12
103

24 15 10 23
57 32 33 29

10

19 71

Kappa 000 0.41
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Smat SMch ExP ExPv EvP EvPv  Meth Tart Other Tot
Smat 105 1 106
SMch 36 10 4 50
ExP 1 53 2 8 1 65
ExPv 2 33 1 2 38
EvP 32 7 3 42
EvPv 1 1 24 2 12 40
Meth 14 14
Tart 47 1 48
Other 6 2 7 2 2 1 18 38
Tot 112 39 62 37 35 32 23 7 24 441

Kappa O 0O 00.74
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