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Fig. 3. TEM image and XRD pattern of the TFMG Fig. 4. Fee-stan'ding can?ilfevers mafle of the TFMG by
micromachining techniques
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AHFFETIL, Sib DWW IGaAsZH W TEEER TRy T LA Z/ERL - HfI L, 7 LA EENTOX
¥ U T mEERE A T 5 L2 HE L,

AREFEDOMFEMR L LT, N AT 7 b— MR & YRR ©— AN A AahED Z LIT kD
SIEFT /T A AVARIET VA Z@BEIER L, 70 A7 BEHMm) TOX v U 7 REBGIC o0
TOREEIToT2, FHMEFEE LTUISIT /T4 AZ2KRTT LA 2 F ¥ 2L & T D 20FT 31 ZA%&AE
L, KIET o — "= LV ERBAEEZITo72. 10K~400KDREEFFH CI-VIIE T2 & A, MR
TH &K VA00K EFEFICEIRRE CHE A LADEL b xA Xy v FITREINT S bl v
JERPBR SN, ZOENL, BHRECERINZT /T 4 A7 TIXETHACIADZENIEEIC
R BELTEBY, BB /T A ATRNIZHESHALIADLN TS Z ERbhotz, £io, IVEED
ﬁ&%@icmumﬂ%H«t& A, BXERRL EOBEIRE CEVEYEN 2B TREN N H D Z L
bhote, ZIZhb, REL EORE CIXEAME 7Y A ML AETFDT 4 AV R v B o ZHENE
XTWHIEREZLND, Fi, {% ML= R X —DOEERFEETR L 2 A, ZOBEBFHRyE S
T F ) T4 A7 OfEE (BEX) [CEvilEcEx sz & biEASN=, UbnXHiz, Sitr/ T4 272
WILT LA TIHETIDT 4 A7 NIBELSHCIAD ONRB LT VA REZIT Thy B 7 LTED,
IO DOWREBGIET ) T 4 A7 ORETHIETE 5 L5 Z LAV L7z, (Applied Physics Express
3 (2010) 085202)

T2, GaAsE T/ T 4 AT OEEE2RTT LA OFEBUZET T, GaAsKiH~D 7 = U F 2 @
BLANEDRRF 21T o 72, GaAsRIIZEEZE R B — A2 S35 2 LI L 0 Bk S - fRiEGaAsiz
BRI TlX, 7= U Frn8x101em2& W\ 9 FEFICEWEE TY—ICHBWAE TEXH Z LV LT,
it\¢ﬁﬁ¥E~A@ME®%ﬁmu FERMGEEE, B EERRDET, 7=V F 0¥ — -

WA N = R LB L7-, (Applied Physics Express 4 (2011) 015202) = 512, GaAs
%ﬁ IREINZT7 2V TFo8kar 2~ A7 IR 12— A:/%/yb(hm%/74X7maf
T LA OERIT ) LTz,
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KT T T LOIEOL ETYA 0 «F ) A7 — BT 55UEERICET 28 21T-> T D, ZOH
LI T (Molecular Gas Film Lubrication; MGL) & & IEZiL, TEMABELNEESRE Y 2ob 5,
BlZIE, N—=FFT 4 A7 RTZ7A4 7HDD)D~y RAT A XL, BT 5AT 4 AZICXk->CHl&EZ S5
RIIZE ST T A A7 DOTHEFTHEELTWD, SRBHEEON EOOIZIZEROM/IMEREETH Y |
BT TR A DT 10nmOHDD R HE SN TWDE, —FH, XA VYEY Ra—TF 1 7 Sl EREE
THY, FIAfBEmEE L THALERINTWD, S IN-Z 1 vE FIRE&RABEE AW T,
4 )& PR O (a5 31 FE OB O BEEAR AR S BIRNCIB D 32 Z & DHER ST D, BEBRAN MK U 7= (Bl fis el
THEHBEENRHEATLZEND, XA TYEY NEREREZENOF LELKEMEIBLE > TWNDEEEZLNDN,
FOWFEA =X LFHALDITEN TR,

ARFGETIL, B SN T= & A Y& v RO R REAES 2 & FHE D D5 RE T VTR L,
DSMCIEIC LV R E O~ A 7 e kN s BmE L, B EBRE2METAIZLEZBEL TS, ZNETO
WFITEE R TlE, M TENNAIEN D EEICRKRE S AL, FHFBIZHAZ D EmWEDBRHER S ND 720, B
NBRAETDHZEDPRENTND, ZOX I RIERTOIENZENELT DO, BRI 3%t mm o
WA ~OEBNC L 0 ENE S, BEENED UENBMEL 220 . —F THEDO FTHRMATITRAT L5 FIC &
0. BEENBEINUENREL D720 Th D, AL CIIiEEhiE & 01O THICIEBUS T v &2 VW TH
NR‘Tontz, 2O Lk, REBER XA YEY ROMEOFHE LTI, RIS L > TEY HENTWA A
REMEZRL TV D,

AEEIL, JEINRE LSBT HHEEIIER L, ZORRBPENEAB I OCG I RAICE 2 28250 T
AT, EORER, WO B LT O ZEZMAEORE S L ENEILOEGRERT I ENTE T, #i
ZIE, FIMIOZERPN/ NS WERRZEAT 2 EmWENNRELND, ZIUL THmICES Uiz 03583
BB ETARENGT 2720 TH S, —FH T, EAOZERMP/NIVERREERAT 2 L ENIHEL 725,
ZAUT ETRSRTCR Z o 72 AEIZE D M OIEH L T 20 FIC X D #EET 505, ZREN/NIWIGEIZIT I
HTETIENIMELS 2D TH D, LEDFERS EFRIEOZERNIA < . FHtll o 22 23 &R &2 FH v
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(IJNM), Vol.7 , No.1, (2011) (in press)
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(1) Highly c-axis oriented AIN thin films with low residual stress were deposited on Si and stainless
steel substrates with the ECR sputtering method. The correlation between microstructure of AIN
thin films and the deposition condition including substrate temperature, gas flow rate and bias
voltage were elucidated. For AIN thin films grown on the Si substrate, using the optimal
deposition conditions the residual stress was reduced one order of magnitude and the degree of
FWHM (full width at half maximum) was reduced from 4.5° to 2.7°. For AIN thin films grown on
the stainless steel substrate, the effect of the substrate surface roughness and seed layer on
microstructure were revealed, and the degree of FWHM was reduced from 11° to 4.6° with
optimal deposition conditions. Two papers and one patent based these results are writing for
publishing.

(2) The patterning of AIN thin films grown on the Al/SiQ2/Si substrate was accomplished with both
wet-etching and dry-etching techniques. AIN microcantilevers for vibration energy harvesting
were fabricated.

(3) Two types of AIN devices were fabricated and their energy harvesting characteristics were
evaluated. One type of devices based on AIN/Al/SiO2/Si was fabricated with micromachining
process, and their output power and power density of micrometer-scale device reached 1.4 pW
and 5.57 mW/cm3 at 1 g acceleration, respectively, which is comparable with lead containing PZT
piezoelectric devices. Another kind of devices based on AIN/Pt/Ti/stainless steel was fabricated
for low frequency application, and the output power of the device with resonant frequency of 41
Hz reached 3.03uW at 1 g acceleration. Some of these results were reported in one domestic
conference and one international conference. The left results were planned to be written into two
or three papers for publication.
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in submit.
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High temperature solid oxide fuel cells (SOFCs) offer a clean, pollution-free technology to
electrochemically generate electricity. SOFCs provide many advantages over traditional energy
conversion systems including high efficiency, modularity, fuel flexibility and very low levels of NOx
and SOx emissions. The perovskite-type (La,Sr)(Co,Fe)Os (LSCF) is a promising cathode material for
SOFCs due to its high conductivity of both electrons and oxygen ions than conventional (La,Sr)MnOs
based cathode materials. Its high electronic and oxide ionic mixed conductivity spreads the reaction
active area not only at the triple phase boundary but also over the cathode surface. In addition to the
cathodic activity, LSCF is a good current collector compared with other less conductive cathode
materials. Moreover, such an excellent mixed electronic and oxide ionic conduction of LSCF enables
its application also to an oxygen permeable membrane.

For the practical use of LSCF as an SOFC cathode, chemical stability under operation and
fabrication conditions is highly required. In recent years, many researchers have been working on
high temperature kinetics of LSCF. They often reported material stabilities under oxygen potential
gradients at high temperatures. However, stabilities of LSCF have not been sufficiently understood
yet. In SOFCs, the oxygen chemical potential gradient is generated in the electrode layer during
operation, and thus the oxygen chemical potential at the cathode/electrolyte interface is supposed to
be lower than that at the outside of the cathode. During long-term operation, the oxygen potential
gradient may cause kinetic demixing or decomposition, leading to the compositional and/or
morphological changes due to the difference in mobility of the cations. Such changes are considered
to affect the material’s performance. Therefore, knowledge on the stability of the electrode materials
under an oxygen potential gradient is important to ensure the durability and reliability of SOFC.
This work focuses on the material stability and the cation transport of Lao.sSro.4Coo.2FeosOs-5
(LSCF6428), which has the typical composition as an SOFC cathode, under SOFC operating
conditions. Sintered pellets of LSCF6428 were heat-treated with and without applying oxygen
potential gradients, and their morphology and composition were characterized.

Lao.6Sr0.4Co0.2Fe.803-5 (LSCF) appeared to be stable in uniform atmosphere. Oxygen
potential gradient caused segregation of cobalt-rich and strontium-rich phases on the surface of high
oxygen potential side, suggesting that kinetic decomposition took place. The deposited cobalt and
strontium rich particles had different morphology and size. The bulk composition did not show
significant change around the both surfaces. These suggested that contribution of grain boundaries
could be important in the transport kinetics.
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3. F5EI[ERA 4 =2 A& I F—, “Investigation on Kinetic Demixing Phenomena of
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4. The electrochemical Society in Japan, “Kinetic demixing of Lao.eSro0.4Coo.2Fe0.803-s cathode

material under oxygen chemical potential gradient”, Oral presentation, Toyama, Japan, March
29-31, 2010
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Solid oxide fuel cells (SOFCs) are one of the promising power generating devices due to their high
efficiency. In order to optimize the designs and the operational conditions of solid oxide fuel cells , it
is important to understand temperature distribution in the cell/stack. For this purpose, thermal
properties of SOFC components should be evaluated particularly under SOFC operating conditions,
e.g. at elevated temperatures and under various oxygen partial pressures. Although there exist
several reports on the thermal properties of the SOFC components, most of data are limited to ones
at room temperature in air. Thus, we aimed to investigate thermal properties of SOFC components
as functions of temperature and oxygen partial pressure. In this work, thermal diffusivity and heat
capacity of the perovskite-type oxides Lao.6Sro.4Co1-xFex0s-s (LSCF), which is a candidate of cathodes
for intermediate temperature SOFCs, were investigated. Dependencies of the thermal properties of
LSCF on temperature, oxygen partial pressure and the material composition were discussed in
terms of oxygen nonsotichiometry and crystal structures. In this study, these oxides were
synthesized with Co contents of 0 < x <1.0 by a pechini method. The micro structure, chemical
stability these oxides were investigated. The thermal diffusivity and thermal conductivity measured
by laser flash method at R.T' ~ 1173K in air atmosphere. The thermal diffusivity and thermal
conductivity of LSCF was successfully measured by laser flash method and DSC. The thermal
diffusivity was shown to depend on the temperature , Co ratio and pOs.
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