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Fig. 1 SiC crystal grown on 4H-SiC Si-face seed crystal. (a) Nomalski image and (b)
Raman mapping of crystal grown for 1 hr. (c) Raman mapping of crystal grown for 1+1 hr.
Green area and yellow area indicate 6H-SiC and 15R-SiC.
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Effect of substrates on CNT growth by Alcohol-CVD
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CVD LTI E 2 2 25, Fod & O AAEAIZ L 0 R0 EEN LT 5, AL Tl
M E L TSIO A NALOx Z2 AV, 2B DFERA CNT R RIC E D X D ITEE L 5.2 ) F i1,
ZORER SI02 O FNHJE CNT pEIZIT@E L TE D (750 COFSIRENFKE CTH D T ENgho Tz,

Effect of substrates on CNT growth has been investigated. Alcohol-CVD method was employed to grow carbon

nanotubes on the Co-deposited substrates (SiO, and AlOx). Single-walled CNT was successfully grown at

750°C.
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¥ 0.5TPa) #8955 T, Fa—T7HED
DIZFKERT, 23> THINRND & D FEPER
HY, 2k, EAM T o — T M (scanning
probe microscopy: SPM) DOE#H#1E & L CHE
BT D, KRS V—7CiE, FER bicE
BE72 CNT # &5k CT& 577 A~ fhil CVD k%
FVNT CNT-SPM 7' =2 — 7 OfERLZBY L CHFZE
LTC&722, MWCNT LBk Sid, BN
KW (40nm) WO RmEBbo7z[1]. 7
a— A AR (aleohol catalytic CVD:
ACCVD) Tix, m&ZEWRE L TT a— L Hn
%5 CVD IET, TENLT 7 AD—RUoZ2IFEA
E& 720 SWONT #1KEE (600CLLT) T

13

ARTE D EHREND Y [2], AHFETHEKE
A 7-. £7-, CNT-SPM = —7% L 0 &5
RAEE CERT A7 012, KIKT v a— BT
¥ U N—NTHRRESETRBHCBEG T2 Z L1
v, REWOHEIE T A L 2RO H D% HN
72. SWCNT & RRIZIZfREE A MIE T 553, filt
BEOHEIZ L > TAKEN D CNT OEES
FE&, BEMRKELS BT 5728, AlOx & SiO:
JEIZHOUWNT, 2 OB 2 1Lk D FEBRYEE T Ofs
FLm L.

B AIOxEIX, SiFE#R EIZAl (20 nm) %
BZERAEL, TREREAT, 400°C T304 ME
T5HZLICk VAL L7Z. SiOoE (50 nm) 13,
Sifeth & B l L Cf7=. £/, fifte LTl
M EIZCo (0.5nm) 27— 27 77 XA<kKEL
7o. UZCNTHEEE (v 717 = — Xt
) ORI AR Lz, RBEJRIIZZ ) —L
EHWE. Fry o R—NEBEZER| &%, B—X
THEBHRAZRD T ) — L &2&RESHE, 10
torrE CTHIELT-. ZD%, b —ZZERIEE
(600~800 C) ECTHIEL, 5MIMEAL 7=,



A L7ZCNTIZSEM TR 28I L, T~ %
JEIT K0 bR A R L7

R, BIXOY, EE: N2ICEREREEL
Wiz, Ny T 7 —J@N SiOz@@%/ﬁ, B RIEE
23700 CE TTIEX 2(c)D X 5 Ikt Z2 7
DE—7BlIEKREL, V79774 ME&EERT
GUE—/IBNINEL Tua—REo. £/, F
2 —THEEICER L, EIZSWCNTIZR 6D
RBM(radial breathing mode, 100-350 ¢cm-1) &"— 7
BIER 539, SWCONT BNER SN2 ho7= 2
EHERLTEY, SEM THLRWTF 2—7 LA
Lotz 750 C (¥ 2(b) TIEGE—~
DIEFIZRL, B0, Flo, Fa—T 0D
Hickd G E—2705%E RBME—2 H R 5
AT=DT SWCNT BERR S V= Z E DN 0n5.
800 C (¥ 2(a)) TiE, #i\ G B —2ZI2MA T,
K& D =7 0NRD L. 2t SEM 4
MO bHan5DH L DI SWONT (2 x T,
MWCNT BNEkSizizd L Bbns. Zo—
OB T B OIEEIC L VS TE 5.
700 ‘CE CTTIHRENMEL, SWCNT A ikicix
EWENA 57257208, 750 CTHEMEREE Y
ARTEREN, 800 CTIXRALY DI ED
RN Z T, —EBOfEES RGN (L L2
», MWCNT BERENTDIEEBEZ TS,
—77, AlOx JETIL, WPFhoOEMIEETHX
2D EHITD =T NKEL, G E—Z /N
L7 —RThHY, fEEMENES, SEM &)
5 MWCNT W& SN2 B3 o0nd. 7221
750 CTIZ/NE WA RBM BE—27 03 H. 51,
SWCNT D& RICIE 750 CHfxE TH D Z &0
Dotz —fRAIIZ, AlOx JE1X SWCNT D& f%,
ZNT DHE E L THOWS DM, ARBFFET
ITZFOFITRD N o T=. T, AlOx
ECoftOBRLIRIEIC L D & Bbn s, il
2 AlOx KNI HEFE S5 & AlOx DFEFRIRT- &
fRIEE A AR 2 L C, N Ebic /25 &
WEND (4], BLP TIX SWCNT & DiEME
DL -0 Bbhs. EkDHET
SWCNT &R T X 72 DIX CVD HIIZKE N
ARG A BT 5 Z Lo kY, Bk EE
TTLTWETmhEEZ TWA.

SHOFE .  RFBWROMAREE G L 7o 2&E
T SWCNT DA ATz, fEkD Tk &
THREEENARE > 72208, B ntw R T
SWCNT & C&7z. iz, HEMIZE-TEH
B &5 CNT OAREED KX < B2 0, Si0, B D
J7H% SWCNT A RICHE LTW=. £72, ARkiE
FEC R e IRE N FET D 2 R L. B
LB AREIENCIE T Y o — L &R L — kTS

TOMERD D,

L Z D&

[1] K. Tanaka, M. Yoshimura, K. Ueda, e-J. Surf.

Sci. Nanotech., 4 (2006) 276.

[2] S. Maruyama et al., Chem. Phys. Lett., 360

(2002) 229.

[3] M. S. Dresselhaus et al., Phys Rep., 409 (2005)
47.

[4] C. Mattevi et al., J. phys. Chem. C, 112 (2008)
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Micro Optical-Thermal Transducer % i\ 72/ NRUTEECE O — D BHFE
Development of Micro Optical Diffusion Sensor using

Micro Optical-Thermal Transducer

R fE—- M #EKRy HBO B
Koichi Itani®, Tetsuhiro Oka®, Yoshihiro Taguchi’
P BB RFBEEL TARZE R, © R A B T
*Graduate School of Science and Technology, Keio University,

°Faculty of Science and Technology, Keio University

AAFGENE, WRAREEOJEBUREL 2 5t o 7V B s E AT RE 7 BT LV NG VY — (Micro
Optical Diffusion Sensor: MODS) DBR¥%1T-> T\ 5. MODS TiE, L —V—FEiFEKENICE VR
EHIRMR OIREE A A TR L, Z DI R 2B T 5 2 & TR R T 5. K#E LT ELT
7 AV Y Ay (aSiH) OXEERIT, L—Y—FEFEKENIC L > TBM S N D IRE N &2 ET
LROEHERERO 1 HOTHD. KEEIL, 77 A~ s<Makz (PECVD) ZHW\T a-Si:H
R L, JOEERFHI AT o 7.

In this study, we have developed a novel micro optical diffusion sensor (MODS) based on laser-induced
dielectrophoresis (LIDEP) enabling small sample volume, high-speed measurement of the liquid sample.
MODS induces the concentration distribution by LIDEP, and the diffusion coefficient can be obtained by
observing the mass diffusion. The photoconductivity of the hydrogenated amorphous silicon (a-Si:H) is one of
the most important parameter to determine the concentration distribution caused by LIDEP. The a-Si:H layer
was deposited on a glass substrate by plasma-enhanced chemical vapor deposition (PECVD), and the
photoconductivity of the deposited a-Si:H was measured.

TFELHZEEK : MEMS (Micro Electro RO FEREAR E FTRR 72 38 LV /NS

Mechanical Systems) /A A F v 7%, EREH A — (Micro Optical Diffusion Sensor: MODS) [1]
AR AR R e E R WY TV BN D E R OF A HIIE T 5.
2« FIRFE T O SRS KO T3 T & % /M MODS DOHEHAREE T A A1, 7 A

FoFELTHERENTWS., L, Fv7 % &R BEBI IR A 2 BT LG & 7e o
IR EFFOT S, ZAOWRENT D7 <, THY, LIDEP IZ X o> THE um OFRIROIRE
AALER 2 LB & L7 WIEIRIIIFE LV, & DAETCRR L, £ OJEBES #8552 & T,
Z TAMIZE T, nm~ mm A — & — Ok D PR A B+ 5. LIDEP &%, JEERIC
EMAIEETH D L —F — F kL 7% B Ik 8 L—W—Z I 52 L TEL D REEDRIC
(Laser-induced dielectrophoresis: LIDEP) % U KV HEIKENBLG 2 RETCHER T 5 515 TH
T, IR OILBIRE 2 Y VBT %. ZZT, LIDEP I L » Tkt SN D IEESy
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Table 1 Deposition conditions.

Gas flow rate  Pressure High-frequency  Substrate
power source temperature
SiHy: 2.5 sccm FWD: 80 W o
H,: 30 sccm 0.3 Torr REF: 0 W 200°C

MaERET D, LEERTHHKELTELT
7 AU a3y (a-SiH) OYEBERMENEE L
D,

ARETIE, a-SiH 247 A M EICEEL,
ZONEEREDORNZ1T 9 Z & T, LIDEP @
P AREPEIC OWTHEI L2 DT, ZORERIC
DWVWTHET 5.

B 7 X~ KM E (PECVD)

HEE 2 T T A KR Flica-SiHZ R L7-.

B AFREICK LT, )T DEEN T~
10 %D & =, FEBRENERVIEE, a-Si:H
DL —HF—RKEHFRFOEE R (BEERq) IX
<D ERHMBNTWVD[2]. ZFDI=®,
Table 1D L 9 ISR 2GR E LTc. £, WL
PRIRFE]I 32059 Bl - 5 12 1057 D i HIRE ] & 5%
% Z & &SR YR L T10040 /] & L, 380 nm
FRFE Da-Si:H % Bl L 7-.

L —— BRI 31T 2 6B B a-Si:H D &
B, DFEVLEEZR (photoconductivity : o)
ZEHAT 5728, a-Si:H kiz =275 F—RldE i
EER LT, £9, AV ra—4—CkVESX
12uymD 7 4+ LAk (PR) #8Ait%, ~A
ITI7A T I L VEBDNE —=2 T 54T
oo BT, TAI=UAEZI0mmAE LY 7
N A 712 &0 EARFEEEEL0 pm D B A FERL L
7.

a-Si:HIZW NN & D fitH—F— RYAG L
— P — (P EA=532mm) ZHJRE L THWT,
AEHZ A AS LREECEEREERIC X -
TEMBOEGUEZRE LIz, opnlXME LI2E
W, EEVE X Qa-SiHDE xd, EBFRIGEW, &
MR EEREL 2 W CUL T o () X v B L.

_ L (1)
wdv

O

R, BIV, EE: HTHEREEZHEOLD
IZ Ohta & ORIEME[3] & PFHT Fig.l (2R 7.
Figure 1 XV, AEIKEL 72 a-Si:H (2B W T
B LEERIHEN D D 2 &R ST
F 72, Ohta b DRIEM & LbiE LT, &AMIZE
ERMEVVMEMICH 523, LIDEP #5425 E
THEELRDDIE, oplogDZETHY, Pk
O/ O I3 b —H— BRI D3RI L - T
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Fig.1: Light intensity vs. conductivity.

Ohta et al. [3]
®© Experiment

102 <&
Oy

2

i HITBENARETHH EEZ BN TZD,
AHEEE L7 a-SiH ZH\W/=F X4 ZTD
LIDEP Bl O A[REMEN RENTZE W2 5.

SBOME: ASRRELZKELTELT 7
2V UATE B AT - 12 OFPA T, 10°
Sim A —X —DOEBEBFRENEZFHLTELZ LM
el Shuiz. 5113, LIDEP #3592 72012,
H T AR TIE72 <, ITO 72 EDFEHEM LI
a-Si:H Z 92 BN H 0, 1 um F2E DR
DB AT RE 72 S 2 it T D LB H 5.

BEE . OARBFZEIE, Em TR, EEEGK
(ZEEE O AE O THRESCHIN AT 21T > T
oW Te, FIoREBEMUEREER X, BB R
SLEBEOREICEA LTI ani=7Enwiz, 3§
ST L 720,

A LRI « FFETHIRE
PP

\\\»

% LR

1) BaE—G: 2@k 23 (2009) 197.

2) O. Vetterl et al.: Journal of Non-Crystalline
Solids 299 (2002) 772.

3) A. T. Ohta et al.: IEEE Journal of Selected Topics
in Quantum Electronics 13 (2007) 235.
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Quality Improvement of IC by Quick Failure Analysys

EH fh°, EE ORI, BE RTC

KREPTE®, BFHF B=°

Tsutomu Ashida®, Seiji Miyazaki®, Fukuko Asou™ Tetsuji Ooya™Kenzo Nomura®

TmA PR S HARRE

AL-AID Corporation ® Quality Assurance Dept,

®ond Engineering Dept

LSERNT L= AREA R, MY =7 F R Y —THET— F & LTHABIEIBED
BENERATEE, Ao r—UPWSREE, vA7u - CRRBEREHEL.

SEMBZRIZ LA — MTHREE AL,

ICREOREMR L RBOADRE T ¢ — Ry TR LT,

The abnomal value of over current limitation of this failure 1C was confirmed by AL-AID's linear tester
at first. After opening the top of the IC package ,we found the failure point and the cause by
micro-proving under voltage bias .And it was confirmed by using SEM that the Tr gate length was short.
We have estabilished the quick feed back method to keep and improve the quality of IC.

HELHEBHOMN  SHEFFA e ¥—id
I COBA% « REEZPOLITEE L OND,

1 COMHBHHEREEHEE T Y AR
MRk EE, =iEbic, TAX— Tl
F-FEREEL, BEITERFEOI Y —r
= BTy b — PO LIS O 2588
THEE CHi R % v 5,

I COFv 7B EOBEOHLBERESR
HOT, ICICEEZHNLARET, &%
SETEEANOBE B OREBEBRMLA
BEABHMEHESELIILRTES, 45H
BT B - MERRE, 1907 37 TR TE LR
IR OB TN - ERERRE LR
REipoiz, SEIORRBE VERIZERS
EERTHREE L 7,

ERABRAGERBRTY =7 —F A
Z—lohitn, FOERIFESERL
hol, KiZ, BETFRAZ—-HJETH
L. HAERKBMAE TS Z & 23
Lz, WIZ 1 CORyIr—T0EFOH
PRIEWERCHIBELEN LSy TEBEHS
- (Fig. 1)
AICENSBEENIINHO Y > FEMRIZ
FEEEL ., BFEEIINL 72 JRREOBIRCH (Optical
Beam Tnduced Resistannce Change) R (R
T3y ia VEEETTRREIT LEERER
REHAREmTE ol

REREORH DS, BEENTT2RE

T, w47 un 77— yE L TEREEE-F
TOEWSOBMNEL LR Lz, FERAETE
W5 HAERHIMEREARRRE, L~
7 NEKREECTHEELENBREA L, KIZ,
HABFRFIRE =L —F (Comp) [EIEET,
Comp AFHEBWTEALB WO H MR E L&
ks TELTHE I L NRFERTE I,

Wiz, &/— FEOEE., ERFHNE LKA
o izl ar L —FEKROBEIrL.
Tr2 oOVih (BEEE) L~y F 7Rk
NTWRNWZ EREBAEL., FRHDT2OVEhiL
BRMCEBLTELERNZ BRI CE T,
Fexld, Tror -MEDORFE B W,
SEM(Scannng Electron Miccroscope) {ZTHIZE
FHE, F-bHESEE R L RS L0, 12
;T%<&orm5:&ﬁ$%ﬁ%t(ﬁg

2 o

BE/ZZ SEOARIY -IEBOTEMIK
MHEECT 74— AGR B S hi L EE
Eha, Va— BERICFEELZEDIZLD

Iz BAT w8 —Fy v 7 CIRF XNk
IZHEY ERBBRERDHD. TOBHSDHO
TAd—HANTRBEZ LD, #HEE LT,
%%®%%%§Hk<w?¢yﬁnﬁﬁﬁa

Fig. 3

SENT, SMTEREDZ J—ri—hfEEE
FHXETHLH, B#7 - F Ry 7 CER
Aingm Ric BB TE -,
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S OFRE  ICOBITIT W T, HIFE
BREREMNHETE T Y RERSE S THE
L o0hb, SHRIIELDLHEDEY
ABBREE D,

=y DL SHaH Y
ZY L,

BIEE : SEICERODICEATEXRED
7Y = N—LEFRCETERK > THEW
cERTERFORRMEHT, EHTEKR
SN ESTEAE  ITEEN-LET,

F—TU—F

+ OBIRCH(Optical Beam Induced
Resistance Change) :ZB|EHINLA T C
iz, wmAV—FERETICRHEL, £0 &
EORFERELEE=F—LEKERSE
HBERET D,

s I i EEEE  EEHINUET w Fig.1. the IC package opened in the clean-room
THORE Y — 2712 K 2N RE S of Toyota Technological Institute.

B L AFIE ERINTAZE T, Fy

THOWERETEZRET D,

Fig.2. Tr2 gate length
observed by SEM

PINAF—D HINRT—

SINEEICEMAFRLECLIZKY., BIFRIIC
FoNi hELY, FIA—HAMNTRE

HE DINE, Fyud (RF—2) D ERERERLTIE
&Y. EBMTOT MRS LFHIET S,

HTROBABERARTSHY, RBOTREEREYET,

Fig.3. Mechanism of defocusing and the measure
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Spin-coating of a dielectric film on a doughnut-shaped hardmetal substrate

e fERHES

Satarou Yamaguchi
RS BRRERL S - Rl RE = r /L X —iffst v # —

Center of Applied Superconductivity and Sustainable Energy Research, Chubu University

oo, @B FOT, B BRI K OSR HRRE D4 8 R Sl O A A & a— K
I ETHINT mE AT 5 TEIC OV THIERRJE 21T > T %, AN, Fe FARICa—T 1 &~
THATW, o, a—7 4 VT DISHED—2Th HEMLO 7 1t AME 2 0Bl L 01T 72,
Z L TT T A~ DEFIREFOREZ I, ik 7 ot 2 gbo—h & L,

Recent demands for a high performance dielectric layer are increasing and the technological
developments are also required. Therefore, we should develop the simple process and stable
dialectic layers. One of the candidates for such films is polymers and there the spin coat is a
standard process for the formations. Furthermore, we discuss about discharge machining process as one of
the applications. In such processes, optical spectroscopy seems to be one of the powerful techniques and we

studied the plasma properties around processing area such as electron temperature.

TRLMEER : &REMOMEGZ A @EIIT AWFFETITFFRR LT (F—F R D HAk
9 ZEMHRD KoL F OIS LA (2 < AR A i B DIF TR 2 AT D T2 1T,
KR % EEZ DD, WE, BRI Z i AV a—H—EHWVWTAE 32— MIL D
TER. BREmOT I HEEN E R — VA o —7 ¢ T EITV, O EENE % 7l
T B 726, FARER T O R A A L L7z, F7o. #B/ER oIS o8 & LTS
5, Fxlx, mafMEZFOIC, BHRRE LA L TWD05, Fric, R R e
B O TR BE D 8@ FEMR T i it D At 2 | LCHfF SN TWnd Y a1 —s34 R(SiC)
T4y Ta—hRAE Y a— DT h DFEMLEATHN P 2D T 0k 2 &5
Y AT T D HIEIZOWTHFZERRE 21T > C SIS 58T LTz,

Wb, ZHICEY ., XL &SEOfED
W7 e % B . A RO 2 TR FEBR - BRI EofEfREIX, OFPR800 23¢P % H

N ey : -
FIEHR L L C VAR A0 5. VCRAE v a— NCERLL | Fig ISR T @B

<
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Fig. 1: High Voltage Power Supply

B CINEEZ i~ 72, SICOMBEMLT
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Fig. 2. Luminescence spectra in discharge
machining process for SiC in He (a) or in Ar (b)
atmosphere.
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RS, ERCHENE DB B D DRI
— 7 BB D DT L Si 26 DFNDE <
SiC OFHFREN KNI MR chrnz &
Woyinole, SHIT, R LliDA A i
DTHDHZEMET T A~DBEBFIRIENE eV
Thod NSNS, TO, MERERESZ
B LI B OERR 24T > TOIFIR R &
Zzbhb,

SH%DOBE
Al #afgiEo 2 v a— M2 K B RUER
OfRIE . BB T, ISHDO—> & R B REM

L7 Rk L SIC 26 & L Totem Rl
MO Lz, ZORRNDL, H< TEED
BRI, BB TH OB 2 —T ¢ >
JCENLENROMEM LA AR L 70D Z &
MTPRINDLT=D, SBBETLTNETZLY,

AL FEFRARDL - e

[1] 24 s, Fralk, (A H, e fF
KER, MG sz, M BA HE LRSS
REFITREZ (PP RF) L 2009.9.

[2] Tatsunori Sugimoto, Toshiya Noro, Satarou

Yamaguchi, Hideyoshi Majima, Tomohisa Kato;

13th International Conference on Silicon Carbide

and Related Materials (= = /L > L7 KA ),

2009.9.

B 3Bk

1) S. Yamaguchi et al.; Mat. Sci. Forum, 600-603
(2009) 851.

2) T. Kato et al.; Mat. Sci. Forum, 600-603 (2009)
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Fabrication of Evaluation Crystal Silicon Solar Cells
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A5 EMOSGE TROMMEZ B, FHEH O/ > Y = KA 2 ER L7z,

We fabricated silicon solar cells for understanding solar cell process and for the evaluation of the crystal

quality.

TREFEER : RS 2 KB
fWEaI X DI BRI U N ED5EEIX
m <, R Y 3 U KEGEO 2 2 MER O
72 OI21E, JFERIR U 2 U = o Ol AR IR 7T
REBZHNTWD. B TIL L W Zli72 AR Y
v aroflEFikl L CHENETIEIC L D4
FEAEHE LTV, Hx 3B A—H—Th D
2, KBFEMO 7 v AHZ2m5 Z L,
BHaRilET 2 ECTHIEFICEHETH H. AR
TIXKRGEMD 7 0 25RO fEEZ H) & L
T, #HiliHO KB EmOER AT 7.

EB: fRoPE vVaryon (ZTzr—
Ty astil 34 0F BT ~5
Qem) Z AV, AREIRT FIEIZHEY, 10mm
X 10mmD FFA A ARG AE i 2 fE S L 7.

MR, BLO, EBE:
T X 5 2 F A O KRG E# 2 /ER L 7=

"

Figure. Fabricated solar cell

SROBE : SRITALORY U = &ff
M L7RHi KB E 2 ER L, Frito@Enz

P-type wafers( 3inches, thickness 380 1 m)
Washing
Phosphorus predeposition
Sheet resistance measurement
Phosphorus drive-in
Sheet resistance measurement and film
thickness measurement
Back surface etching
Washing
Front surface electrode pattern formation
Oxide film etching
Front surface aluminum deposition
Back surface aluminum deposition
Resist removal
Aluminum-Silicon alloying
v Dicing
Evaluation solar cell

Scheme. Fabrication
evaluation solar cell

procedure of

B SN L.

BEE . AEBICRBWT, HiEEEZLTLE
SWVWELTEEHTERY BREKISEEGE L
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Characterization of magnetic structure of Fe-Co silicide
using first-principle calculation

K &° e’
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Si &l FIZERL EOX 2 ) — R a2 fG T 5 MR BERAEIE L2 LI, SiaX—R L LAY
VT NRA ZAEBLOIDICEHETH S, Hxld, HAEEEZATHFe v VA NIZCoxMAHZ ET
HRU BICF 2 ) — S a2 B S5 2 ST Uiz, ATl —JRBRHE 2 V¢, d i
Dk & IRALELT Fe, Co, Si ZHLE S, ZTOBKET—AY NOBLERDLZ LT, F=U—fmkE

DN DV TRRET L7,

It is important for achieving Si-based spin devices to grow directly ferromagnetic materials which have the
Curie temperature above room-temperature (RT). We have succeeded in increasing the Curie temperature of Fe
silicides which have a fluorite structure up to 150 °C by adding a Co. Here we report one of the possibilities of

the Curie temperature enhancement. First-principle calculation shows the magnetic moment varies with the

atomic ratio of Fe, Co and Si in the fluorite structure.

TEIMERBM : E1T0bD “AE V" ZHM
FIHFIH U LU B ORERE ST /31 R 2 14
THYEAR ALY ha =7 AOFFEN T A
AT TV D, FEEREIT A X4 T&E 72 Si &
WaERWTAE TN, ZAZEET 572D,
Si M E~EEM EoX 2 ) — S A 5k
PR A BN R S5 2 ERMERAIRIZR D,
ZOEFOT, Fox TR CHMBIMEE R
Fe > UHY A RF I UA VI ADED Co 2T
HZET, BiRUEDOX 2 —5%25KF3 25 FeCo
U A R UL VORI LIZ[1], A
M CIE. =2 U —m=iR 2L Bicm B UZRR
IZOWNWT, FFHEHEEHNTERE L,

HEFE WA TH HFe VYA KU
A ¥ (FeSiy) & FEREMEARTH HCo VA RF/
T A ¥ (CoSip) X Iz A& Th 0 [2,3], Fx X
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(b)

3)
4)
5)

Si & CoxEH
Fig.1: Schematic of a fluorite structure:
(a) 1x1x1 unit cell (y-FeSi,)
(b) 2x2x2 unit cell (Fe32C04Si60)

DLEREND,
Table 1: The change of the formation energy and magnetic moment (Substituted Fe with Co in y-FeSi,)
Fe4Co0Si8 Fe3ColSi8 Fe2Co2Si8 FelCo3Si8 Fe0Co4Si8
(y-FeSi,) (CoSiy)
Fe & Co -3.06 eV -3.65 eV -4.24 eV -4.83 eV -5.39eV
0.03 g 0.00 pp 0.00 pg 0.00 pg 0.00 pp

EE: . Bk L — TE: R E—A U b

Table 2: The change of the formation energy and magnetic moment (Substituted Si with Co in y-FeSi,)

FedCo0Si8 FedColSi7 FedC02Si6 FedCo3Si5 FedCo4Si4
(y-FeSiy)

Si © Co 3.06 eV -0.88 eV -1.68 eV 242 eV 221 eV
0.03 pp 1.27 pp 3.77 up 1.72 pp 2.95 up
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Tunnel Current Measurements of Embedded Quantum Structures
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Takashi Ikuno
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Toyota Central R&D Labs., Inc.

KEV AW TEM SN Si T/ >— b SINS)DETHIEREL, HE D F L AA—2 2 Lz
JF7-R 1B 8E (Atomic Force Microscope: AFM)IZ & ¥ Gl L7z, SiNS 1%, JEIRA Y v T v & b2
ICHIBET 2 Z EICKVER L, —BO SO IZ—52 o7 VX VBN TEERS| L7 EE% b
. AHFFETIE SINS O L CHE S I EE 4 FN LE ARSI i 21T -7, 3 0o
BIEEREZJE LI R, K34 7 A58 Tl Poole-Frenkel &7 /WIS A v B JRE, &
A T ZFEBTIE Fowler-Nordheim &7 /WZ S < h o R/UREIC K 2 CEFlE S0 2 L2
HEM STz

Using conductive atomic force microscope (AFM) we have characterized electron transport
properties of oxygen-free Si nanosheets (SiNS) covered with organic groups. The SiNSs are
obtained by exfoliation of layered polysilane followed by reaction with n-decylamine. The
structure is basically consist of monolayer of Si(111) on which alkyl chains are vertically aligned.
Transport measurements by conductive AFM exhibit that electron might be transported through
SiNSs by hopping conduction based on Poole-Frenkel model and tunneling conduction based on
Fowler-Nordheim model.

TELMEER: 777z 0REEND —77, ZXE TSINSOE Fis eI B4 %
TPV DESZ SOy — MR G R i&h&%%hfwﬁw.%_fxmn
B XL BRI Sk 2 BBk u\%rﬁzz’»ﬂgﬁﬁ T, HEsn-EH%E HOSINSD, v — hiZ
TEHTEnn, EROETFT A A, BRIk xfbfﬁﬁﬁﬁ (LLF, BEHmE) oEREE
FT AR, HALFET S A p EOBEEE I BT MR AL Z EEAHE LTz,
BEEBDDAREENDH D, BHDICHTED D SINS D K IEFETE R0 BRI C O IER]

B, BIENEE < K& LT A SHEERRIEE~DF BNREEIRZ LD, T+ NIV TTT 4 R0FE
J— b NOEREEZ D E, MEIOBLSGSI R VT T T FAIC K B BRI T L
F = RS LWEWZ D, BT, EZeS 728, WEMD T L N— 2 LT R A

nERAEHNDZ L, ¥——HNTSINS P EE (Atomic force microscopy: AFM) T,
Z REAT 5 FIENRE S0, FkmHs RMEE 7 A1 YL BERARGRE & [FIRF IS E L
HOMNZESNDDH 523, 7.
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FEB: SiINS OFERT IRk 21077, 3k
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A UERE B L7z,
FEE, BXU, EBZ:  Fig.1(b)iZ SINS D AFM
B BE LN ERORBHIEICB TS T4
7y ANVERT. Si T/ v— b o E R R
298 nm 5, REOEHE RES 572,

Fig. 2 12, Bt Q (3 /rFE(ML)) DEREE
FePEA o RT . FERIE THEINT 2 B E R R
Fonie (Fig. 2(c). #E1HEH Poole-Frenkel
EFNMICES Ay U miE, b LT
Fowler-Nordheim 7 /VIZE-S3< b R ARE
WZHED 72 B, fth &Mz, UV &V V BEO
UV E IV ICLESE, ThENERTIMET
% %. Fig. 2@)EOIC ERRD T T 7 2 ERL LT
& A, FREDOEEFIICB W THEB THMET
X7z, LD -> T, Fig. 2(llmd L 91, &N
AT AREERCIEAR v B JEE, S T AR
WCIE b R UVERETEFIRE TS EE DN
5.

SH%ORE:  AWFIETIE, SINS OE ik
MM A2 B EIE AFM I X 0V To 72, 5%1,
W EBR BT A A U S 70 38 SURF I 2 5 LT
<FPETHD.
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(a) (b)

Si(111) 8

Height (nm)

0 50 100 150 200 250
Distance (nm)

Fig. 1. (a) Schematic diagram of Si nanosheet. (b) Line
profiles of various Si nanosheets, observed by AFM.
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Fig. 2. (a) Poole-Frenkel curve, (b) Fowler-Nordheim curve,
and (c) IV curve of 3-ML-Si nanosheets.
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Analysis of Transient Charge Transfer/Transport Properties at Interfaces

4By 3
Takashi Ikuno
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PHAEREICEREEMSE D &, EVOMERREEGENIRE ) &2 W ERBEINE D, TOREY
a v PR—FEEER BRSNS, EFIRIE T OSSN ICE T 2 M IR IA <ATHhIL TV 223, WK
RECOBEAGREICE L TE<bmo TR, ARIFFE T, BEMED T LA —2 2 L7217
BEIRERIC K0, BRI, SyBERE, FEEERIEIC ST D IEIER) 2R AT B RS R IC BRI T D E WA S D 2 &
ZHRE LTz,

Schottky barrier at interface of metal and semiconductor is formed by charge transfer due to
difference of work functions of both materials. Analysis regarding metal-semiconductor interfaces
at transient state has not been fully elucidated. In this work, by virtue of atomic force microscope
(AFM) equipped with a conductive cantilever we try to obtain transient charge transfer/transport
properties when we rub semiconductor surface with a metal tip.

ERLMEER: REEMEZBEE LGS, BEN I CE T 2 MR A SEA Z L A B
HNOFREEFENBREN ) & 720, EEEE T L7
BRI SNb. FORE, &HBloFHE

HAHET S Z ENMBN TN, kRO 2 EB . HEMD VT L8R L T
H=RALNT, PERFEH~EBIERT D5, J1BE#EE (Atomic force microscope: AFM) %

NERR I D EZALRCEBMEFEIC L - T, N AW, B F LA TEEEXY A VR
REIR O NAET D, ZHidv a v b —fEEE L FGAT =R 2WEmELT-bOEMEH L. £
FEEN TV D, EFIREETD Y a3 v b —[EEE R EBEZ L 6, Rz thnsg4dd
(B D HFRIFIEF ICIRA <AThN THnD b D LEEmEBEZE L., REHE, Ty T
D, 4@ 8RS i & R T 5 B T o PR LMY ERE DS v ThD. HEIT,
REIC R 2 BB ECER BT 5 i KA, ==l TN L7
IEE A E Do TN, MR, BEY, EE: T KHICBWT,
=56, &, HEERS UL —L&EE S ZRE B OEIITIE EAEE LT, M
M ST S Z E CRETLHHRENH Y, B il TR 2 R L - EiRg s S oz, 2
TER) 7B BEIZ 3B 1T B AT OC 0 B v (2B DOFEFIL, BRI X 2 8RR O 2 R E)
DHEADNRKD 5TV B2, VARR AR WAY AN EIF IR g = A S A o B
% 2 TABIGETIE, RIET 1 7 kR .
U = NEEICBIEN S S ol e me 0 SROBE: WEREEZZX THEETS.
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SPM and Raman Evaluation of Molecular Layer Formed for Dirt Prevention

on Quartz Glass and Sanitary Ware Graze
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Norifumi Isu, Masashi Miura, Osamu Nagashima, Yoshihiro Kato

INAX BEEMTIEAT

General Research Institute of Technology, INAX Corp.

EZERIOKE U T SN B IEE AR OV T, B L — Y — T~ U RIEIZ X D HUE

KRBT DMEOROIFIERED T, BLOERM Y 7 —7 WS (SPM) (2 X 585155 1 &

DWBEOBEEToTz. ZTORRE, T~ DN TROFMEEERTE 2. £/, SPMIZONTHEA
SO EE R CE T

Micro Raman spectroscopy and scanning probe microscopy were applied for commercially produced
anti-bacterial anti-stain sanitary wear to identify Ag bonding state in ceramic glaze and the surface coverage of
anti-stain molecule, respectively. The Raman results showed the presence of Ag in the anti-bacterial ceramic
glaze. The anti-stain molecule coated on the quartz glass substrates was observed by SPM.

TELRER :  (FZEROKED THEHS EEB . BHML—V—T <~ 0lE b\t
NA@ERER DT I v 7 ZA-EICE W T Pt 7 Iy 7 2 i;@r&%#-w@m
%, AKEKRFIZEELTND Y 73%377/1//7 o7 E LTHW. FofbETRIT, J?*Jr
EWV o TR DB, B X OEIECMAEDR Mt EKE EBITHELTZIRL X 9 2HARRK
nﬁﬂ% E Vo TR HRBICKTT D BE PR & 5 T U714 Szl U, 85 ORI 2 fifh L 7= %412,

Bk =—X0NEW. 2070, MEE &I S HITERZE A TR A2 AT L, 9 1200°CC
ﬁﬁiﬁ <E 0)?“-%' IDEINT &> THIEMEZ A5 L Bepk L7=. BERRIC L o T )8 T8 L7 BiE)E
720 F 1 & Tl 2 O SOGYESy 1 CRLVER L CBA IR L C, —EOREEH T 5 PiEREKE &
?’é‘ri%ﬁ’éuﬁ‘éﬁﬁmxﬁﬁ%énﬂ\é. 721191 725 (X1). ;@%/7”»@%%@15/\%:@3 D sl

HHEMEREZ M BT A -0i12ix, /A —4— L CEIZICTHW . BEEE D EPMA |2 Mt
L UL TDSy T DIFTEIRTE %E&%ﬂ% FEAM S FERAR VIR, B — 47‘—77/ \7'5@'
HVENRH DN, TNE CHBEBET 26807 JEZETE X RENISHAW # inVia 7 v >~ A 7 7 A
TN o Te. 22T, ML —Y—F < a—7 & Hui.
’\a’n@' TESEE % O CHUE T A P @%ﬁii%ﬁ £72, SPM I L BTEa—T ¢ 7 HIOFM
B DIREDRDOFIEIRGE & & D3 AkRE \21E, EBMEAET T AL LT, B L2
“*ﬁ%ﬁ IEXHME Lz, F£T, %EF” —T 4 VTR ERE FIIMRRED 2 & T
— 7HEMEE (SPM) & VW CHAMFHEIC a—F 4 VTR E T o 1Y TV EER LT,
€ T LT=Bh1553 %):03%)3%4—0)?&%%%3%?? g & LT, fEka—7 ¢ B KUK
IEEZHME LT, WELDAIETT T ADEF 4 % 7 vm vz,
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Table 1

EPMA analysis of Ag containing anti-bacterial glaze

(Ca,Mg)O

(K,Na),0 ZrO, 2ZnO Ag,0

Glaze 66 10 12

5 5 2 0.08

Glaze layer

Body layer

lmm__

Fig.1 Microscopic image of cross section of
anti-bacterial sanitary ware. The upper white part is
glaze layer and the lower gray part is body layer.

RREBIOELR: X2 IHEMEBDOT~ A
N7 MVERLE. gl LTy BB IO
RO T~ 2 M vzr L 2. /e
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FNWE—ZITAGOICERT D H D & EBbD.
RS TI2IE Si, Al Ca, K, Na, Zn, Zr 72 & D
TLRNE EIN TV D0 S0, B L O Ag,0 IZxtii
THE—I PN T—ET D DTN S e
STz, T AR FLOMEREREFT — 2 AR
L TWADHT®, it iIRECTH - 7=,
HIEREFIZIT AgO IZERT 2 & Bbitd B —
7 B ST T2, AR OEOIRIES
O3AR % Sy ATC & B RIREMEN L S Tz,
X312 SPM & & ~d. FiE O a—7 1 7
LER (FRE) TIX, REICOSPMMAH D Z
ERMER SN HBR DO a2 —TF 7L (IR

Sanitary ware

-
o

Intensity / A.U.

Si0,

Ag20

1 L 1 L 1 L 1 L
600 800 1000 1200
Wavenumber / cm™
Fig.2. Raman spectra of Sanitary ware, SiO,, Ag,O.
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29

B BIOEkD a—TF ¢ v 7 TIE, 2
DR INTZ. —F, REUBOART T
AT, ZEEER DR Sz, REOPEFN
R THAAREMERH Y, 00N T A
HRIZH MDA D AREERH V, L0 g7
EMERANDLERND D,
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SRR 7 - mR, BIE B, 37 (2009), 739.
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index_list.html)

2)

Fig.3. SPM image of the surface of quartz glass. (a)
new coating at high concentration, (b) new coating at
low concentration, (c) previous coating, and (d)
without treatment.
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Characterization of layer number and grain size of graphenes using
spectroscopic imaging
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Yasumitsu Miyata, Kei-ichi Kamon, Ryo Kitaura, Hisanori Shinohara

AN

Nagoya Univ.

T AR=V T LT T a— e E LT=y VIR ETERRLIZS 77 = v DK
RT VA YA ZAOFH AT T2, B LTS T T 20 DF~ 2 A7 MV, JIEEFTICERAE LT
2D E— FO:HulEAS 30 ~80 cm™ £ CE(L LT, ZORRIT, LRI HELSEOS T 7 = %
GLEMBTHL L ZEBRT D, IR A A= 7 XY AR TERLIEEE S 7 720D )
LAV ARXF, A 70 A= UVERETHDLZERHLMNE STz,

We have investigated the layer number and grain size of graphenes synthesized on a Ni foil from
alcohol by using Raman imaging. The Raman spectra of the graphenes show 2D Raman mode
with the different full width at half maximum (FWHM) from 30 to 80 cm! depending on
measured location. This result means that the product is a polycrystal which is composed of
single and multi layer graphenes. Raman imaging revealed that the grain size of single layer
graphenes is a few micrometers.

TRIMEEN: 77774 FO—JEITH 72Dz, BIIEE T 7 7 7 74 b EZEPHEEE
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D | R IR ZE R D BTV B, CVD 1T Offiff & & KifkicB W Tiho
FRlZ, 20X v U7 BENE =R T 40,000 FEIVERL TS, LvL, RELTHFY
em’Vist A2z VT T = AT EEEE R T U 7 BENE I~ B CERL S B 1710
VAL RGYPEENEEE e EOE AT A A BETHY ., 7T 7 < OB % F)
DIGCAPMEREZED TS, BRYOIE, A= L7 A D700, Z Okt Kigzzm -
vFT—=TERHALTT 7774 Fe~ZB L. DLBEARFRTH D,
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BLIEM 2 FIETII v, KinfdEER L /FR - 5 WDr7rI 72 RNERTELZEE2RHLE
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Fig.1. Raman spectra of CVD-grown graphenes measured at
different laser spots.
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Fig.2. Raman map of the full width at half maximum
(FWHM) of 2D (around 2700 cm™) band on a nickel
substrate. Scale bar is 10 pum.
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Microstructural changes of carbon fibers in the tensile deformation process
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The stress induced microstructural changes of carbon fibers have been investigated in the tensile deformation

process by measuring the small-angle X-ray scattering and wide-angle X-ray diffraction patterns. The various

structural parameters (the dimension and orientation of nano-voids and crystalline parts as well as the lattice

spacing of 10 plane) were found to change more or less with the deformation of fibers, but they did not result in

the direct fracture of fibers.
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Fig.1 Tensile stress dependance of nano-void radius
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Fig.2 Tensile stress dependance of crystallite size (Lc)
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Structure Analysis of Poly(nonamethyleneterephthalamide)
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Poly (nonamethyleneterephthalamide), PA9T shows the complicated DSC thermograms depending on the

composition ratio between normal (n) and iso (i) forms. We have investigated this complicated behavior

through the simultaneous measurements of X-ray diffraction and DSC thermogram during the heating process.
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Reduction of current density for domain wall drive in magnetic nanowire
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To reduce a critical current density (Jc) for domain wall displacement by spin transfer torque
effect, several kinds of magnetic nanowires (TbFeCo, CoB/Ni, Co/Pt) were fabricated. The most
promising material is TbFeCo (Jc = 5 x 1019 A/m?2).
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Fig.1. SEM observation result of CoB(4A)/Ni(7A)
magnetic nanowire (300nm width) and electrodes.
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Fig.3. Polar Kerr Optical Microscopy of magnetic
nanowire of ThFeCo.
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Prototyping of microfluidic device for single-molecule detection system
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Microfluidic devices have obtained intensive attention recently due to their vast potential applications such as
medical diagnostics, ultra sensitive sensor or biochemical detections. Now, higher level of density, integration
and miniatualization for microfluidic channel fabrications are highly demanded. In this report, we have
demonstrated a fabrication of such microfluidic channels and wafer bonding for single molecule detections.
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Fig.1 Fabrication process for microfluidic device (a)-(h)
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Fig.2 Microfluidic device for single-molecule detections
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Development of new probe for AFM/STM
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Recently, new probe to evaluate surface shape and electrical characteristics are required in nanometer scale
device’s development. Here we developed functional elements of new probe with piezo resistance and metal
wiring is isolated other metal wiring.
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Fig.1 Prototype probe’s optical and SEM
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Fig.2 Resistance change rate of prototype probe

and other company products.
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Fig.3 Si(111) surface’s topography imagery

measured with atomic force microscope.
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Structural Control Mechanism on Carbide Growth
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Polytype control is quite important because each polytype shows different electrical and optical properties.
Grown polytype depends on various growth conditions such as growth temperature, solvent composition,
orientation, polarity, and polytype of seed crystal. However, the detail of polytype selection mechanism has
not fully been understood. As for the growth on {0001} face, the grown polytype is determined by the
competition between two following growth modes: (1) the inheritance of polytype sequence via spiral growth
and step-controlled epitaxy from the seed crystal; (2) the growth of thermodynamically stable polytype. In
this study, we investigated the grown polytype from the viewpoint of those growth modes.
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Fig. 1. Schematic diagram of sample assembly. Voltage of
-200 V is applied to the sample.

Fig. 1 SiC crystal grown on 4H-SiC Si-face seed
crystal. (a) Nomalski image and (b) Raman mapping
of crystal grown for 1 hr. (c) Raman mapping of
crystal grown for 1+1 hr. Green area and yellow area
indicate 6H-SiC and 15R-SiC.
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The changes in quality and structure of carbon nanowalls (CNW) by heating in vacuum at high temperatures
has been investigated using Raman spectroscopy and scanning electron microscopy (SEM). In contrast to the
heating in air, higher quality of CNWs is realized with keeping its characteristic morphology, by virtue of the

reduced removal rate of amorphous carbon.
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Fig. 1. SEM images of CNWs after (a) growth
and (b) heat treatment at 1100 °C
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AWFFETIX, Ni F 2 hiFZ2 W=7 /L7 7 A Ge HIEO 4 @A T 1) [EFE R EMILC) 2 1TV
Z OGS Ni REEEICHOWTEZFT R~ 7=, F ki %2 - MILC 1EIC XY fsfb 247
729 Z LT, LA Ge T O Ni AR EED ., TR D MILC I~ 1/10 LR IR S s =
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Metal induced lateral crystallization (MILC) of amorphous Ge (a-Ge) thin film has been investigated using Ni

nano particles in order to reduce a metal contamination in crystallized film. Ni nano particles were adsorbed on

to a-Ge film and then crystal growth was performed at 400°C in N,. Raman spectra and EBSD studies revealed

that the poly-Ge film was formed in whole area. With optimized the density of nano particles, Ni contamination

in the poly-Ge film is successfully reduced by one order of magnitude compared to a conventional MILC

process.
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Ferritin

®

12 nm

Fig.1: (a) Schematic of a ferritin protein with core. The
diameter of ferritin core is approximately 5 nm. (b) TEM
image of ferritin proteins with Ni core.
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Fig.2: Cross-sectional TEM image for the sample (a) after
crystallization, (b) Ge/SiO, interface region.

(a) 0.5 mg/ml
(b) 5.0x10°% mg/ml
(c) 5.0x10° mg/ml
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Fig.3. Raman spectra obtained from the different ferritin
concentrations (d) without Ni nano particles (NPs), (e) Ni
pattern MILC, (c) Ni-ferritin concentration of (a)0.5 mg/ml,
(b) 5 x10” mg/ml and (c) 5%107° mg/ml.
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Fig.4. Relationship between density of adsorbed ferritin

nanoparticles on Ge surface and Ni contents in Ni-NPs

MILC film and Ni-pattern MILC film. Concentrations of

ferritin solution are 0.46 mg/ml, 0.046 mg/ml, 3.2x10°

mg/ml.
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Observation of microstructure of CNTs on STM probes
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Carbon Nanotube(CNT) has been regarded as the high potential candidate to perform high resolution
Scanning Probe Microscopy(SPM) scanning ,because of its several outstanding properties such as high aspect
ratio, high mechanical endurance and high electric conductivity. This study is focused on using Transmission
Electron Microscope(TEM) to observe of the microstructure of CNT which synthesized Scanning Tunneling
Microscopy(STM) metal tip by Microwave plasma Chemical Vapor Deposition(MPECVD).
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CNT.

Fig.2 TEM images of the border with CNT and Ni
probe.

Fig.3 (a) TEM image of Ptlr evapolated on CNT
probe. (b) High magnification TEM image of the
CNT probe Fig.4(a).
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(Firing behavior of front side Ag for crystalline silicon solar cells)
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Silicon solar cell electrodes are typically formed by using the screen printing Technique. Good fire-through
properties are required for an Ag electrode for the front-side surface: insufficient fire through causes higher
contact resistance (Rc), which decreases the conversion efficiency of solar cells. In order to control the
fire-through properties, contact formation mechanism is important. In this study, n-layer thickness and
antireflection coating thickness have a positive/negative effect on fire-through of Ag paste.

HRLWZERR :  HE, KBEMTREITA WEEURK L=, D%, 77 XA~CVDHERE
HWIZHER L TEY . ZOHBOTTEHKESS % (Samcof) % FV N, SiH,# A, NH3 4 A3 L UH,
fEET U oV KBS EH TS, 2 B A G B UTRNBG IR () = %1k
ITIFERAS— 2 FSEE AT L I R— R R & M) AR L7, B IE D R 2 & R T
R— 2 FAERE LCTHOBRTEY, 22 KOFHIFZ Y 7Y A —F— KFRITITK
U —EIRZE DT, &= R b CEME TR L R TE S8 2 AV, VR L 72 Fei b, B
TW5, SbR5EMFL, K22 M~ TL R B, FREMR— R N E R Y — ]
R E D P T, AEFEMEOR F3 X O R VL O G - B, BERRLT-, Y —F— 3
LD, EmEBERA TR TETE 2 L—Z—%HA L, (ER LB L OBERHIE

. BEMRAS— 2 S OBEREEI I L, N— R MEDOFM AT > 72, FRALERIZ T AgfEMR % FIHE L
NRERR, BERK SR & fcii b U, s BE RS oh s FEMFRE O A T A JE ZFE-SEM, EDXI|Z TH#1%2
THZENME LD, KW TIE, fidv Y L7,

o > KBS B — A MZBW T, R

Feii RN — A MZ I DREREEN O % B 1Y R, BXO BEE: £ 1ICPIEEESEE
L. B R ELN AR —Z FORFIE A BlhsgiztconEBor— MiHAZTRT, £
79, 7o, K1 ICEDOBEORRE PIREZ R, PILE

AHET S Z e TE, —RIICHWSILDS 40
EBR: KOV a R (p Y, HEPTERI~ ~80Q/sq D — MEFLOBNLEZERT L Z &
10 (Q -cm), CZ:110, J& X:200 u m)Z H\ M=, A MTET, £, U— MEPLE PIREOHERH
X UL Y U (POCLy), ZEH#, BBFEDIREG T AR MEZHRT 5 ENTE T, SEIVER L 7= FEK
PR CEVLEL 21T H Z L1k v, PHEE 21TV, O PREE, FEREICHER SN TS Si o P

50



BEELIT R > TN DD, —#Ri7e v — MEHL
Thbd 60Q/sq FEREERTCE 720, Tk
BT SiNx 2 HEf S 870, MEREE ORERZ 6 L 1T,
W 600nm DA HEN b /NS < 2D K HIT5k
BN L, — A 72 R 80nm A2 |2 SiN, i
JEEHE L T ER U, BIrRiEER
FEWZBRA N H D . — %78 2.0 BREICTHZ &
IRk e o T, BEUER) /e — R R & B
IR E 2 &< LIz S— R &AL, 1E
U2 A7 U — U HIRREIZ X 0 Efg
FERL L, Rote - BERk L. R RE 24T - 72,

FER A 2 IR T, ERE A — R N TIX,
I I TAEE R — 2 |~ ERFRE Th - 7208,

U — 27 BRI L FF METF L7272 DI 8hg
NEAL LT,

AR TR D72, BRALERIC T
Ag ERZHBEL BRI T 7 A g%
BIEL U745 % Table 3 ("7, HEHEAN— 2 T
XA 2 R TE o ey, =T —2—
A N CIEAMPE DB TE 2720, Rl
DHITFFEOIRTIZEG L TWnD B2 HND,

SHBORE: P LTSI RE 2
W5 252 Lb, SIMS =MW o P LR
Ta 7 A NERG L, X—A N OR A R
P T 7 7 A NDEURIZOW TR LT
W, FET, AW CIIBERS A 1 R LT
STWRWA, BERIREZIKFSE5HZ & T,
RAERTRO T ENHEKDL =0, FEkSMic
DV THERZATRV, ZmE~—2 MZP
D BERCEEN AR LoV, £72. Ag-Si A
23T DM DAFAEIRTE & BRI DOBIR %
fiEBA L, BRI LD A 51 = XN E 5T
L7zuy,

A SCFEFIRNDL - HFFF HHEE
[1] Y. Kawamoto et al., 26" EUPVSEC, Hamburg
2011.09 F£TE

L 2B N
1) Y. Ohshita, Y. Nishikawa, M. Tachibana, V.K.

Tuong, T. Sasaki, N. Kojima, S. Tanaka, M.

Yamaguchi, J. Crystal Growth, 275, (2005),
491-494.
2) M. Hilaliy A. Rohatgi, S. Asheri,

TRANSACTIONS ON ELECTRON DEVICES, 51
(2004), 948-955.

51

Table 1 Condition of P-deposition

Sheet Pre-deposition P-diffusion
resistance
Temperature  Time  Temperature  Time
[Q/sq]
[C] [min] [C] [min]
40 840 10 900 10
60 800 10 900 5
80 800 10 850 10
110 800 10 850 5
1E+22
—40Q
60Q
—80Q
_ —110Q
“E1E+21
81e420
o
1E+19 : : o
0 20 40 60 80 100
depth [nm]
Figure 1 P-Concentration of Si cells
Table 2 Cell performance
Cell PE-CVD
Paste type SiNy Jsc Voc FF Eff
thickness  [mA/c  [mV] [%] [%]
[nm] m’]
Standard 80 31.6 614 77.0 15.1
Error 80 319 612 74.1 14.3
Table 3 Cross-sectional view of Ag electrode
Si glass impurities

Standard
(x 5k)
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Study of Surface Nanostructures on Inorganic Materials with High Resolution

EEA L
Arifumi Okada
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N—7" 8D HE72 % Nb:TiOn(110) D FK itk il & s H 22 E A b o R /VBAMEE CRlE L7z, 0.05 wt% F—
T OY TV TILEEMNEAB % T ITEILBEE & eV, FERE O 5 HIZEKME D cross-linked (1x2)
EEICEIL LTz, ZHUSHREL 0.5 W% D3> 7L CITE e mEE IE <, £& L T(1Ix1) #EiENEss
ni-.

Nanostructures of Nb-doped TiO2(110) surfaces with different concentrations have been
investigated by ultrahigh vacuum scanning tunneling microscopy. On the surface of the 0.05
wt%-doped sample, reduction is faster than the 0.5 wt%-doped one, and the surface structure
changes to the cross-linked (1x2) by direct current heating.

BRLFEBE . Wb TF ¥ TG ik WFEEWHRFS L ONA 1 =H v~ Pt (80:20)
WCHW BN DB R EEITEICH 5. FRTE RV, BIEIIETEERET— R TITo7-.
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D, ZFORmMOWEE - WEEIET 52 LI3E JLF L) 13 mmx 3 mm x 0.5 mmd YA Ri2Y)
EThHDH., 5T, ZOWMEEEIETANy X WH LY IR FICEy B LT, BEZEfC
BLOT == 3252 LIk - THEEXMEE AR A LT ==L Ar Ay X 5fT o7
ALY, HHWIFEL D R— R0 FAEAL Wi T AL TRV EERDOET I v B—
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BB VTSR, Ar RSy s 00mInfREFLI.
%%Z#EE/;; : %@%tﬁ]ficr;:ﬂ? I_m)l:ﬂeigxa iR, BLO, %%g P 005wt M- TR E
AT, LRORTHE RIESNbogy AR LT = L2 AT kT
BEW LT B0, F—TRORES r > SNDIETNHER TRATHA L, € 0%
Nb: TiOz(llo)iéﬁ %?R%@%}{ﬁ {%’ﬂﬁ ;Eﬁ—,b VIR 1*1/70)[[]5’(%5@] L7z, ﬂﬂ?&ﬁll@ﬁiﬂq’@iﬂ%b \%éf
;ﬂf“f‘EH uéﬁ Lftb%ﬁx‘ﬁ—é 3?)/)71’:2)3, ﬂﬂﬁﬂfﬁb‘ifh*@,ﬁﬂﬁ)%ﬁ@@iif, ;%\
A BREA L 720, B OMIT TS LT,
EEE . STMELE I e e Tl F o 1.~ BIEATNZ R FM O WA 2L 21T 5 & CanMw
— ZJEAIE5 X 108 Pall FCdb o 7-. 1EEH L EM Bri, WEE LR U< SR & I 57 1 Z
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1) for example, P.W. Murray, et al., Phys. Rev. B, 51,
10989-10996 (1985).

2) D. Morris et al., Phys. Rev. B, 61, 13445-13457
(2000).
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= —~ N _Xs:\_
4. 0 nm %\ x SR : |
\3&:&&;& s Vo

Fig. 1 A STM topographic image of 0.5 wt%-
Nb: TiO,(110) surface after cleaning by Ar*
sputtering and anneal in UHV (Vs = +1.5V,

It = 0.1 nA, 20 nm X 20 nm).
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Structural and electronic properties of III-V Semiconductors
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P, GaNAs (X, ERANV RE¥ v v T R—A U 7L Do TRl S | FFRBEAIITOI TN D,
FFIZ GaNAs/GaAs Z i &1 P E(MQW) 1L, RIEEFER L —F o EHT A 2L LTI AR
FESN TV D, AL TIX MBE £ & U THlUR S - #1d - Mg-doped O 5272 5 GaAs/GaNAs MQW
P TN EERLL | Van der Pauwr (VAP) 1EIC X DARERE L 7 4+ LI X v A(PL)E SERIN(PA)

(2 X DI DRI 21T - 72,

The electrical and optical properties of Mg-doped GaAs/GaNAs multiple quantum wells (MQWSs) were studied by
VdP, photoluminescence (PL) and photo-absorbance(PA) measurements.
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Mg-cell | ¥ U7 | BE[/cm®] | BEIE
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400 BT 6.5x10"'°® 2983
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# 1 VdP data Samples measured at 300K.
Mg—cell temperature [°C]
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Fig.1. Mg cell temperature dependence of carrier density

at 300K for GaNAs(Mg)/GaAs MQW samples and
GaAs(Mg) bulk samples. The dashed line indicates Mg
vapor pressure.
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(A)undoped
x=11%
FWHM =104.2meV

(B) Ty, =400°C
x=11%
FWHM = 79.8meV

(C)undoped
x=16%
FWHM

=93.2meV
<«

(D) Ty, =350°C
x=17%

FWHM = 85.2meV
-—

PL Intensity (arb.units)

vt
(E) Ty, =450°C
=15%

FWHM = 60.8me¥

(syun:qae) durqI0Sqy

i 1:2 1:4
Photon Energy [eV]
Fig.2. PL and PA spectra at 77K of undoped sample(A) and
Mg doped sample (B) of nitrogen composition about 11%
and those of sample (C),(D)and (E) of the nitrogen
composition about 15~17%. The PL spectra are shown in the
thick lines,and PA spectra are in the thin lines.
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ZORKELT, MgE R—7L7zZ&i2Lb
GaNAs J& D& - i 1425 EICH#iA v
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EE BRI BRSO T, W R L X
—I2 L enEEZHN5 (Fig.3)
(a) G3AS GaNAs () ___

.

Mg doped

undoped
(a) Schematics of the conduction and valence bands

Fig.3.
of type-II hetero interface. (b) Schematics of band-bending
by Mg heavy doping on the conduction and valence bands.
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Morphological Study of Anthracene Crystals Grown on Gr(0001) Substrate
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77774 MEREIZT U T U R A RESHEIC L > TER L, ZOHER b N R A
Z B AME PSR & B b R VIIMER A W TTIRGEE L7z, & BT, Bt B2 T 256 ah E e
HER (V7B 2B U ORI A Lic, AMFEORER., T IR URimE 777 74 M
R DRI U % R RV X — L5 = L X — 3TN ZH 63.1~65.7 erg cm™, 50.0~52.6 erg cm™
ERML b,

Based on physical vapor growth technique, lots of anthracene crystals keeping some adequate epitaxial
orientation relationships on graphite (0001) substrate could be obtained successfully. Most crystals keep the
(100)antracene/ (0001 )graphite relationship with cutting off near half of the (001)anthracene plane. Such morphology
enables the energetic estimation based on Wulff’s theorem. Resultantly, both interfacial and adhesion energies

for the anthracene/graphite system could be calculated to be 63.1~65.7 and 50.0~52.6 erg cm™, respectively.
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Formation of Metal Nanorod Stack Structure
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SEHIEA B 2 EBLT 2 72121, KOWRDOES D 1 ~BfEDHED T/ vy Fa 3WIciICELS
HEMBRMEL 2%, Db, B8 500 nm, —i 2.5 um OFRE B MR Z BT RRImE L U 7 b
F7ETIER L, JES 150nm @ SiO, EE2 T L CHET 5 2 L 2ilkrlz, ZORR, BN EL
110~140 uC/em’® |IZEIRT 5 Z LIC L » TR EB Y oG 2 /ER T /-,

To realize new type of light control materials, staking technology of metal nanorods whose sizes are between

several fractions and several times of the light wavelength will become important.

We have stacked L-shaped

Au and Ni nanorods which are 500 nm in width and 2.5 wm on a side across a 150 nm-thick SiO, layer at the

designed positions by selecting the electron beam direct writing conditions as to be 110-140 pC/em?,

TREHEED : SeafuhrEikic/HES
B0, WRIISNBA~HEH LY, DN
VBEIRGANChR I CELS L) KoL, KE
B EEICHIET D 2 E RIS D &, kit
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% MY, 2D X 5 IR 2 FEET B 201
%, HOBEEOE SO 1 ~EfEOTEDF 7 m
v K% 3RITTHINCESNT D AN MLE L 72 D,
bivbiud, &RMRE B RIGEEE Y 7 b
FT7ETIEMRL, HFEE2 N L CRETDZ &
L BT D TEDRERIZHOWNTIRR S,

EBR: Fig. 1) 135EFEELI®RET /2y
NEREARO X TH 5, 1ES500 nm, HUMIE
RTH—FHAOEEINEDL L H2.5 umD R O
GET /1y REEE150 nmD SiO,fiE % fFE T T
fEETs2HETh s, SRORAETIE, FEo
&EE A, LEO&RENIE Lz, EToF
2y ROMEGOERBELZHERTEH LT,
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DI, (LEOTIADI SR OIEW (= 500
nm) DO120%, 1%, 2O bOLEESTLHZ L
EL, INHAMDONRE—2T1 Yy FORE
ELTW5, Fig. 1 (b) 137kl Wyt & 45
KR LD TH D,
ZOMEDOFNEFEITRD LBY Th 5,
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WAL, BIAEECTEOF /1y RO
VYA MRE— 2 Z R LTz, IRIZ, Ti (10 nm),
Au (100 nm)% Z DNEIZTE e — L2545 Lz,
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0y RNZ—= DS OBREE LA NE LY
\ZU 7 bA 7 Lz, I, REASy ZEETSIO,
BEA50 nm) &R LTz, ZDdE, ko
2y RO L YA RSK— 2 5L TR
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FRE—LEKEL, AFLZF LA b2 AN
TYUZ7 A7 LT,
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Fig.1: Schematic diagram of the metal L-shaped metal
nanorod stacks. (a) Plan view. (b) Cross-sectional view.
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Fig.2. Photograph of the sets of the L-shaped metal nanorod
stacks fabricated by different exposing condition of the
electron-beam direct writing.  Available electron beam
exposing condition range is found to be 110-140 pC/cm’

(1.1-1.4 ps/dot).

Al(FR)

N\ Ni (EM)
(c) aD=w (d) AD=2w
6um
sy zSu]
F 4D Ii
T i s
0.5um:w;¥ o
(b) 4D=(W2)w (a) 4D=0

(@
Fig.3. Magnified photograph of the L-shaped metal

nanorod stacks fabricated using preferred electron beam
exposing condition of 120 pC/em?® (1.2 ps/dot) with the

designed diagram
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Surface Structure Analysis by Scanning Probe Microscopy
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It is hoped that residual austenite in the steel is imaged at high spatial resolution by magnetic force microscopy
(MFM). In this article, MFM observation of the duplex steel is demonstrated, where ferromagnetic (ferrite) and
paramagnetic (austenite) phase are clearly distinguished.

ERLHERR : T OREA—AT T A EBR : AT UL ARE L EREIEIC X -
FFEIC XBREHTIC L > TERBSNTEN, i TxzyF 7L, 27 ol ze1To 1%,
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F—ATF A bORHEIEE LTE, —&,
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Fig.2 MFM images of duplex steel.
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The study of ion-implantation parameters and annealing condition for Silicon

solar cells

Jong-Han Lee, Min-Gu Kang, Kyung-Dong Lee, Hyunpil Boo, Donghwan Kim

Department of Materials Science and Engineering, Korea University

This study has investigated the ion-implant parameter, such as dose and energy, and annealing condition for Si
solar cells. The sheet resistance related with an electrical activation was more influenced by ion dose and
annealing temperature than ion energy. Phosphorus was electrically activated more than boron due to ion mass
affecting on amorphizing dose. These were confirmed by dark 1-V, sheet resistance using four point probe

method, and RBS/channeling measurement.

Introduction: In the conventional Silicon solar
cells, the p-n junction fabrication methods are
typically based on tube furnace diffusion as a
doping process [1]. After tube furnace diffusion
process, a wet process of should be followed to
remove the by-products such as a phosphosilicate
glass (PSG) or borosilicate glass (BSG), which is
formed after reaction of doping source and oxygen
during diffusion process. In addition, this method is
required to isolate p-n junction by laser or wet
process in the solar cell surface, that is, edge
isolation process for separating p-n junction.

lon-implantation technique is well known for
introducing dopant into semiconductors in CMOS
devices and could be an alternative to this tube
furnace diffusion. This technique is cost effective
because it does not need PSG removal and edge
isolation process. Furthermore, it has advantages of
a uniformity, controllability, and reproducibility of
doping. When implantation is used to introduce
dopant atoms into a substrate, not all of the atoms
are initially electrically active and a high
temperature annealing is needed to activate the
implanted dopants.

This study has investigated the ion-implant
parameter (i.e., dose, energy) and annealing
condition which can be used to yield p-n junctions
and bulk silicon properties of sufficient quality to
form efficient solar cells.

Experiments :  Phosphorus and boron ions was
implanted into p-type and n-type CZ si wafers,
respectively, with various doses (1x10'*~1x10%
cm?) and energies (10 keV~60 keV) by using
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Varian/extron model 200 CF4. After implantation,
the samples were subsequently subjected to a tube
furnace annealing from 900 to 1050 C 10 or 30
min in flowing N,. In order to analyze the electrical
properties, the sheet resistance (Rgneet) and dark 1-V
was measured via the four point probe technique
and Keithley 238 as a source meter. Also, the
structural property was measure by RBS/channeling
method.

Results and Discussios :  Fig.1 shows Rgheet Of P
implanted-samples annealed at 900 C as function
doses and annealing time. Rqeer Was affected by ion
dose and annealing time. Fig. 2 Shows Rgheet Of P
implanted-samples annealed as function doses, and
annealing temperature and time. This shows that
Rsheet Was more sensitive by annealing temperature
and time than ion dose. In addition, the implantation
energy is not serisous factor to do activation (see
fig.3).
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Fig.1: Ryneet OF P implanted-samples annealed at 900 C as
function doses and annealing time.
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Fig.2: Rsneet Of P implanted-samples with energy of 10 keV
as function doses, and annealing temperature and time.
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Fig.3: Reneet OF P implanted-samples with a dose of 1x10™®
cm? annealed at 900 °C as function doses, and

annealing temperature and time.

Fig.4 shows dark 1-V of 30 keV-P implanted
sample with a dose of 4x10"® cm™ This indicates
that p-n junction was well formed.
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Fig.4: Dark 1-V of 30 keV-P implanted sample with a dose
of 4x10™ cm™.

Boron ion-implanted samples were annealed at
high temperature comparing to Phosphorous. Table
1 shows Rgpneet With various treatment conditions.

Fig. 5 shows dark 1-V of 60 keV- B implanted
samples with a dose of 4x10™ cm™. However, the
leakage current of all sample was very high at
reverse bias. This seems to be not fully recovered
the damage introduced by implantation. In the Fig.6,
RBS/channeling yield of 60 keV-B implanted
sample at was only about 10 % indicating that the

sample annealed at 1000 °C is not completely

recovered, even though a high temperature
comparing to Phosphorous. This might be due to
ion-mass related with amorphizing dose.
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Fig.5: Dark I-V of 60 keV-B implanted sample with a dose
of 4x10"™ cm™.
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Fig.6: RBS/channeling measurement of 60 keV-B

implanted sample with a dose of 1x10'® cm™ annealed at
1000 °C for 30 min.

Summary : This study has investigated the
ion-implant parameter, such as dose and energy, and
annealing condition for Si solar cells. The sheet
resistance related with an electrical activation was
more influenced by ion dose and annealing
temperature than ion energy. Phosphorus was
electrically activated more than boron due to ion
mass affecting on amorphizing dose.

1) E. Douglas et al.: IEEE trans. Electron Devices,

RS eef [Q/D]
energy Dose - Reference
[em~] Annealing at 1000 °C | Annealing at 1050 °C
for 30 min. for 30 min.
5x10%° 21.44 13.62
30 keV X105 20.42 515 27 (1980) 792.
5x10%° 15.43 13.30
60 keV = 70™ 16.52 9.165

Table. 1. Rsheet of Boron implanted samples as function
of implantation energy, dose and annealing temperature.
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Depleted sealing material for solar panel investigation by RAMAN scattering
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Verification analysis for the 30 years old solar module sealant and brand-new one by RAMAN scattering.
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Fig. 1. inVia Reflex block diagram.
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GaAs Fitids K OFAEEMKR Bk P e — L= ¥ ¥ — (CBE) ETHUE L7z GaAsN HIEDOEKE AT v
TR, RIS (AFM) ZHWTITo 72, GaAs EARERH TIEAT v IR F U IR &
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GaAsN HEDRLESRIZHBNTH, [JTEMBO AT v THRHEFF SN TND Z L2 b, GaAsN X
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The surfaces of GaAs substrates and GaAsN film grown by chemical beam epitaxy (CBE) were

observed by atomic force microscope (AFM). Although step bunching was occurred on the surfaces

of GaAs substrates, step density was increased with the increase of tilting angle from (001). The

interval of steps was almost equal after GaAsN film growth, which indicated the step-flow growth

of the film.
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DOFIREEZ BND NEKROF v U 7 HELK
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R BXU, L GaAs B L1 GaAsN
HIRE IO AFM B4 X 11279, REFKRO
SrfREEIE, ENTAICBE L TiE 2nm, @& Jm
([001]4517) (ZBAL Tix 01ARRECTH D, &
TOBIZBW T, [010]1 5 EIT 1 & 2B o JE i
NELN, ZNRAT v AL L TW5,
R 2° L 8 DIEMFE A T D & 8D
DAT > ZTHRITE, Lo T, EEERA O
Mz L0 REAT v TRENEMNT 2 2 &2
MR &7, R 2° OFEM EICKRE LT
GaAsN #IRE mIZFB W T, IRIFHERRO AT v
7#ﬁﬁéﬂTW6oiof\%MN%ﬁﬁX
T T7a—HEEZLTWNWD I ERMERINT,

M1OWmE 7T a7 7 A hb, AT v 7O
Sh(loEs), BXORT v 7M. T72b
H7 7 ZE L (B0 & 5 o) Z231E L7,

GG AT v T DEE hyy BELOT 7 AE Lo
1%, ho=0.56 nm/2 =0.28 nm (GaAs DT T
BEZAON LO— hO/tan6 (O 13RI ) C &;é
B 2° DA Lo = 8.1 nm., A 8° D
Lo=2.0nm }:72%) AT v T D@EHE AT y7°
MkE ORIER & HmE o2 % 1 171, HIE
EITHEGRE L D b RE WD LD | GaAs i
HTIEAT v IR F o INREETNDEER
bihd,

AAERIN G GaAs R FE H TITAT v 7/
F U TREE TWDH, FEHERM O &
D REAT v TEENHEINT 5 Z & GaAsN #
BIIAT v 77 u—pE4% L TW\W5D Z & DR
=i,

SHBOBE: AL, GaAsN EFEIZ SV T
BRE 2°DEMR EICRE LI DD, AT v
77{1"‘5&:% LTWaAZ L %6&;% Lf:o é\?&!i\
RV L0 K&K EICEE L7z GaAsN
M OWTH, [AERICAT v 77— E L
TVWDENEDEWRT D, TOMREEIEIZ, A
Ty BT AN IAHZL, NEKXKOF vV
TEEUR DI 5- 2 5 5 B A Wit 5,

BEE . RSB S ARM JHIEE, BH L
ERFOMMBKESZ., (LHAZ PD MFEEICT

AW, BTz b TEHTT 5,

B 3CHR
1) H. Suzuki, et al., Jpn. J. Appl. Phys. 49 (2010)
04DPO08.
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[010]]

[100]

GaAsN on
2°substrate |

[010]  [100] %
I

(c)
Fig. 1 AFM images of (a)2° substrate, (b)8° substrate, and

(c)GaAsN film grown on 2° substrate. 2° and 8° mean the
tilting angle from (001) toward [010]. The scale of the

images is 500 nm x 500 nm.

Table 1 Ratios of step height (%) and terrace length (L) for

the ideal ones (%, Lo).

Sample hlhg LILy

2° substrate 3~6 8~9
8° substrate 2~3 7
GaAsN on 2° substrate 2 5

(ho = 0.28 nm, Ly = 8.1 nm for 2° substrate, L, = 2.0 nm for

8° substrate.)
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Absorption measurements on PbS nanoparticles
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T2 1TKEE T O POS F- /R DIEAHEHUCH W LA TR Y, RiFOJFEREE LT, WEBIZIEAL
SN D BTN A ARAMEIIZ 38 1T 2 SR D FHANS & » TR A 7.

We are trying to develop a route to synthesize PbS nanoparticles in aqueous solutions. To clarify

the nature of the quantized states formed in the particles synthesized, we performed absorption

spectroscopy in the infrared regime.

TRLHFEER :  PbS 1T 041eV (bulk,
@300K) &3 R¥ -y v 7k, &FHh A X
MRIZE 5T 15eV BREE TN R¥ Y v 7%
JMFHZENTED. 2O, TRAMEERD
IR TOET Ny MRBGE A Efkx 7oA
NHEZ B, WEEREANATOIL TV AL

AR T D POS F / KL IX AR BE %2 T2
BRIEN R TH S, LiL, BFMRmS
BRIEICKIT 2AMESBSZ DL, AMERELY D
KB IFE L. L L b, KEETH
BEIRIE & [RIRR DT 2h 3 % 7§ PbS F /R 11
ERLCE TWRW[2].  BxITmWENZ R
PbS F / Ki 1 DKIEEBEH TOAE A ML TH
D, ZD7® PbS F R DRE A T =X LD
FR IR & F SR O HIE 250 S

AHFIE TR E C PhS F / ki - DL 1-
BERDT, REA =X LOMHFICFIAL,
[FIRFIC T SEHE OFE R & g L, KN OE
WHEAMET 22 L2 HMET 5.
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EBR . BRSO V-550 B4y R A A
CHTRNIR DRI A7 MV ERIE, 73 L
7. BN 3-A B 7 N e A4 (MPA,
HSCH,CH,CH,COOH) T3 % »» 'L 7= PbS 43
KRBT, A RCFIEE Fig.l IR

FER, BLY, BE: AKEBRITETLDL XRD
H7E (Rigaku X-RAY DIFFRACTOMETER) (2 &
D, BRINTRLT OREEFHIZPOS THDH Z &
TR L7,

Fig2 IZA SNk DR FEH 72 TEM £

(JEOL JEM-2100) Z =9 . RiFI3ERIR T, ki
FRIZTF ) A—F —DF—F—Th DR, K&
SRR ST,

Fig.3 ICBMRDEDFEMEIDE NV E 5o T2
BRI DT DI AT hV&ART. Ti:
sapphire L — % — & St & L Chhi I & 1%
760nm, JhEZTRATIE 0.14mW/em?, FEEERIE 1
BThsd. ZhIVEsFMazElsEsz e
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Fig.3 THWkR Iz ST b &1
N7 L <D 7 DISIRIHTE 24T > 72,
BONIZRIL AT RV Figd [oRT. 55
NI EART BV EKDART "V E T 5
& 900nm 2> 5 1300nm DFEIR TR < Bl ik &
FLTHED, KART hAESY I TTIUR
LR LUTKIET D &, KBRORIZE—27 DF
R LEEN AT ML b, ZOFEH
ELTT ) KRS T DE N DD, i) T
FEMETED, ZOFREENRTOND,

SHOME . FHERRRNARY MV EGD T
DI, RRERMZ D E L DITRELZ ED DT
Db, £z, KOWILA PhS I/ K DU
SRATITIC 8 5 T2 DI IENHE LW T, EHAZE
FIHLTCAY 7 7T 0 ROWINARY hL %
EERICBE) <& PbS -/ ki OW IR &
R EOMRNREZ HND. BEHRIIL A~
7 MBRENT L, WIEIEART RV ORFH
i 2BV, KE AT =X A EREOBEEHR
ETHTETHD.

B FRAIRTL - FrEr HIRE
[1] RIIHE—, MEIEFET, Wei Lu, #HEH,
AARYZ I v /7 #HE 2011 L (RAZ—)

B Ik
1) Edward H.Sargent, Adv. Mater. 17 (2005) 515.

2) X Zhao et al., Langmuir 21 (2005) 1086.

Pb(CH,;COO), aqueous solution ~ MPA aqueous solution
|

[+ 0.1M NaOH

adjustment of pH

* Na,S aqueous solution

MPA-capped PbS QDs

Fig.1. Flow diagram for the preparion of PbS NPs.
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Fig.2. TEM image of PbS NPs;

Molar precursor ratio Pb :

MPA:S=1:3:05 (pH=11.1).

——Pb:-MPA:S=1:2:03{pH=12.7)

30000 e Ph  MPA - §=1:2: 05 {pH=12.7)
-------- Pb:MPA:S=1:2:05{pH=129)

~—Ph: MPA: S=1:6:0.5 (pH=12.7

25000
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15000
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Fig.3. Photoluminescence spectra for PbS NPs synthesized
under various conditions.

2
——PbS(corrected)
1.5 — water
— PbS

Absorbance

700 900 1100
Wavelength (nm)

1300

Fig.4. Absorption spectra for water and PbS NPs, the
precursor molar ratio is Pb: MPA:S=1:2:0.5, pH=12.7.
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Fabrication of thin CdSe quantum dots layer
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CdSe = A REF Ky hEaXRBEFT A RIUGHTH2DIC, BNy baH 7 AR EICEERE
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- N

v b OISR 2 R L7,

W E RO TR OERI A T o 72, CdSe &1 K MIKIZHEB LT b D% AW, ITO ERfFu 7=
AR ISR A ERL U 72, ERLL 7230BHE PL IERERZEIRT L PL HIEZ TV, &7 F

We have fabricated a thin CdSe quantum dots layer on a quartz substrate in order to study quantum dot
optoelectrical devices. In this study, we used CdSe quantum dots dispersed in the water. The quantum dots thin
layers were fabricated on athin film of indium-tin-oxide (ITO) deposited on quartz substrate. We a so study the
electric field dependence of photoluminescence of CdSe quantum dots.

TREFEREN: =vuA FEF Ry ML, ¥
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FDI=OF DRI L - T, OO~ T
HDH(Figl). HIZEL 04, BmE v R
Xy v 7TORRIMEICEY 27/ = VAT
TERLE A, ®WRNER &R EEZ R .
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EHRHE LTEREIT- -

EFHCADTV 2 AR a7/ =7l
OaoA RET Ry Oy ROBRIZETH
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FEER: oA NEF RNy MIEEEE625nm
D CdSe/ZnS( Qdot ITK > U — X invitrogen ) % H]
W B L HEME A FFOITOR LA VY
A RIS AR S T HEHAR & AT L T2
7%, PDDA(poly diallyl dimethyl ammonium
chloride) & CdSe=+ N v k& & HIZAG®AT L
-, Wi 75T Layer by LayeriE & VW= [3]. #
Dk, EBAAELEE % N CAIZ 120nmA 5 L,
X HICHEMA— R N CAIRRZ B D720
7o BIE T RA05nmO HER L — &, B
BB EATSORHAIN B Y T, EEZEIIN L7222 b
HEPE L. Flz, 21 FET Ny MIE
FEARAFE 2 RO T, RIRFICZARGE TS EVE X &
Bo AT, RERE BIT 72,
anA REf Ry OREKFEDOFRITE

— X —TCHEMRZMEL, ZOREOEIEZHIE L
7-.

R, BXO, EE: Fig2 llHtoHINEE
B E TR, BETHCAD Y 2 X L7 5RO
B ThHIEEDL vy RV 7 b ERLHEE DK
THRLI, KT 20nm OEES 7 FRAS
ni-. FEHFEEX 500m THDH. LarL, I
WERIFFIZAT > T2 IR EHEIC LY, CdSe &1 N
OB L AEELEENDL Z NP LN E
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Intensity (a.u.)
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Fig.2: CdSe(625nm) 7> Y D FIINEEE R A7

KN L DTN F =T FORBEEES
572, CdSe &1 R v b OIRFERTFMEZHIE L
7-. Fg3ICZ DR %R

ZLTC, AEMIE LR L X =27 bk
BN EL DN X —v T hEFI< ZEizky,
BYHACADY 22NV HRICE DR LF—
V7 NERE L. 20ER%E FigdlZRT.
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1) Victor I. Klimov, ”Semiconductor and Metal
Nanocrystals’, Marcel Dekker, 484pp.(2004)

2) Hans-Jurgen Eidler et al, Appl. Phys. Lett. 80,
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FM-AFM Observation of CdSe quantum dot films
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CdSe/ZnS A X /F 7 Ry hOWRFEOWEREEAZ R Y AF L A% 27 Y L— NMPMMA)E LIZTEAL
L. SRS O J7- [ 1 BEAERIC & > CTHILEE Lz, PR By PMMA 2 |2 BRI 4 (R Y
THIEILEY, HrDF 7 Ky MRS TEX 2 X512 o70, ZORER. R EIR A L
T5F Ky OBEZTAT L2 ENTE L, £, ZOEITT /7 Ry NERITIEE 70 —7 ¢ v
T = MIHWIZAEAETY T VAZICBITH LEWEEES 7 PENOHEE LIE & 1FIFE—
HL7,

We fabricated monolayer films of CdSe/ZnS colloidal nano-dots on poly(methyl methacrylate) (PMMA) layers,
and observed them by frequency modulated atomic force microscopy (AFM). Individual nano-dots were clearly
observed, and it was therefore possible to calculate the dot density, which agreed well with the density
estimated from the threshold voltage shifts of organic memory transistors in which the nano-dot monolayer
films were used as floating gates.

EREMERR : FEKan A ZLT ) By — OIRBIRIEOZAIT K 0 BREF & i DF B AR
NI EEPET ) A — FVERE OB MEmHT 5, —JF7. I F L AA—DIREHED
fEEmDOREICAED F PR LT b DT, YA ZEAIZ KD K5O L~V O AR Z i
AT B E DB/ & S ARRIEBEIIR§ 2 0 e L CRUBHR IR 2 B2 3 2 Ja s Bom i oo

BNEW S REnh 5, Y AFM (FM-AFM) TlE & Y VO S iRAE 23 5 B
bhvbiud, KA 2% VT CdSe/znS %,

auA ZAF ) Ry b ORFREH SRR 5 ZoT. AR, HEERICBT S
(7 Fy PERTE) ZE-NL, ZhzRT FM-AFM % FINC. LY o fiReE7e T/ Ry b

1) B (AFM) CRET L TV 5, BRI IO R B LT, Hx D Ry N ik

UL, KREMFEFEECER-LEF Fy MR MTHZLIZED Ny NEEOFMAITH Z &
Kz RRFICBW T A 27 Vv s ar a2y ZHME LT,
FE—F AFM THIZEL THEAx D Ky MIsy
fRCERNED, F 7 By b OBEDOFTN T EBR . JE E300nmO EERLSIO SRR S h
TRVWEWSRIEDL® D, 72Si(001) kA E L, £D RicAE 22— |
VA7V a2y NE— NI F LA HTIZED, KU AFLAZ 7Y L— K (PMMA)
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Fig.1. FM-AFM image of
momolayer-thick film of CdSe colloidal
nano-dots
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Fig.2 Schematic illustration of the
organic memory transistor using QD
monolayer
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Fabrication and Application of Carbon Nanotube Probes
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STM HESH DI HEE LT-m—AD 2@ — AR F /) F 2— 7 (DWNT)D LRI A 22 kL% STM-
WL 7 — U =B IEIC D ETE S 2 L, 2R L DWNT (290X o R0 JERIE Ok H &
EREE T & 5 2 L A MHRIERE Lc., FfRORAEEZ, HED —AR T/ F 2 — 7 (SWNT)ERE &
VWIT D 7bls, BB IR & Rl 17 - 7.

It was reported in the last year that optical absorption Fourier transform spectroscopy combined with STM
allows us to measure the optical absorption spectrum, comparable with the scanning tunneling spectrum, of an
isolated double-walled carbon nanotube (DWNT) attached to the tip apex of STM porbe. In order to conduct
similar experiments on single-walled carbon nanotubes (SWNTs), SWNT-attached STM tip were prepared by
two different techniques and assessed by several methods.

WEAESE, S TR CERR L 72 DWNT #:8+% L7201z, FEAEREXEHWT~r~
vy, BAFEF O STM—IRI 7 — U = Z84#4(FT) Ol v R, EIEFT TG A L p et
W3 (PAS)E DIz & v B o #e3s L= PREHT RS USRI SREH B A L& 1 v
DWNT DYWL A~ FrzRIEL, [FLT H—7 x0T MEFIMH - TSTM - FT - PAS
DWNT (Z2DWTAEHR b o R HEIC L 0 Hl BEZEAT -T2
TE LT RPTIRB B L & L AlRECTH D Z & &2
BTz, SEEE, FROFEREZIT DI, EBFER:  Fig. LT L 0 ICEREHLHE N 5
2 ODHIEZAVT SWNT Zf+35 L iEe % v RVIRIZZEH U CEREEE L 7-SWNTREHZ
TERL L, Ml L7-fE R A2 mE 5.

EEAFFE : RO 2-ODFEE VT, SWNT
ZAtag UTogRet 2Bk L7z, 1) THIROPt-IrfE
#H(PicoTip) D Sl Z il SWNT CoMoCAT % £
HTKOF 77 ZEEEEH O EESED S
W (EHEEAERED, 2) PtIrEstJeiiizCo-Fe
iR A HEF L7 A T4 M RE S L,
7L —/LCVDIZ L W SWNTZ R E & % Fik _— :

(B EED . STMIEBRIZIZIEOLI DO & Fig. 1 Sﬂﬁﬁﬁ’iﬁﬁﬁi z?eigvgg;se tip
EZESTM % VY, Aullsz s st e L, a ! :
I-VHIBRZHE U7e. 7Bk ik 2 3 3 [ZOWTHIE L7z 1V #hifiE, EoiEHzsun
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S b —RIZEEY T & 9 RiREETL

— 7 b e PREHC RIS (CHE 5 TRPMET,

ABROBEAMHIRETH D Z L3mhoTe.

190

180

170

TR HH 160

= 150

140

Raman Shift (cm)

130

120

110

1.4 1.5 16 17
Photon Energy (eV)
Fig. 2: Raman map of CVD-grown SWNT.
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Fig. 3: STM-PAS-FT spectrum of an
STM tip attached with (blue) and
without (black) CVD-grown SWNTSs.
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Fig. 4 I-V curves obtained for an STM tip
attached with CVD-grown SWNTs.
Multiple curves indicate the
reproducibility of the data.
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Improvement of new probe’s metal conductor
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Recently, new probe to evaluate surface shape and electrical characteristics are required in nanometer scale
device’s development. Here we developed functional elements of new probe with piezo resistance and metal
wiring is isolated other metal wiring.
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Fig.2 Picture of before and after improvement
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M easurement of resonant tunneling current and improving device structures
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In nano-scale resonant tunneling diode that uses self-assembled InAs quantum dot grown on a GaAs surface,
the measured resonant voltage exceeds that of the ideal due to Fermi level pinning at surface. In order to
reduce this effect, we modified the device structure by doping donors into the GaAs cap layer. We observed

that the resonant voltage can be reduced, and can match the theoretical value considering the series resistance
by the InAs dot itself.
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Preparation of nano-electrodes on GaAs-based thin films
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To explore the potential of nanostructures such as quantum dots (QDs), it is necessary to fabricate nano-sized
electrodes accordingly. In this work, we prepared nano-electrodes on surfaces with resonant tunneling diode
structure buried beneath. Using molecular beam epitaxy (MBE), 1) InAs nano-electrodes and 2) In
nano-electrodes were prepared on GaAs-based thin films. We were able to obtain device structures whose
series resistance is determined by that of InAs. To reduce the series resistance, we prepared In
nano-electrodes instead. However, the I-V showed Schottky-like behavior.
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Prototyping of microfluidic device with multistage structure

HEF EPEC, KM HEzC, RE &P
Keiyo Nakano® , Masayuki Yasuike® , Ken Kajiwara®
HASHESPINEX , "HHTEKRY

*ESPINEX, Inc. , bToyota Technological Institute

YA 7 BT Y . SERE - SREO T o — & U TR AP ER 2 W B~ OIS N I
ENTEY ., &5ARIEEOWIME - ERULEHI AR BTV D, ABRFETIE, BIKE 254K
T L0 ERE CRIHT D720, RIKREDRITHINCED D Z L & ARE L L7z Z BRIk Dbtk
ERETH~A T T v T ORIERIT o7,

Microfluidic devices have obtained intensive attention recently due to their vast potential applications such as
medical diagnostics, ultra sensitive sensor or biochemical detections. Now, higher level of density, integration
and miniatualization for microfluidic channel fabrications are highly demanded. In this report, we have
demonstrated a fabrication of such microfluidic channels with multistage structure increasing the concentration
of bio-molecular samples and detection sensitivity.
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Microfluidic devices have obtained intensive attention recently due to their vast potential applications such as
medical diagnostics, ultra sensitive sensor or biochemical detections. Now, higher level of density, integration
and miniatualization for microfluidic channel fabrications are highly demanded. In this report, optimizing the
fabrication technologies for smaller channels and rigid cross-sections has been conducted in order to achieve

the stable experimental results.
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Fig.1 Applications for the single-molecule detection
system
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Fig.3 Microfluidic device for single molecule detections
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Fig.5 Optical microscopic image of photoresist (TSMR-V90)
from side view

Fig.6 Optical microscopic image of photoresist (AZ1500
3.8cp) from side view
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A fatigue testing equipment was developed to be operated in an environmental scanning electron microscope

(ESEM), in order to visualize the fatigue process of silicon. Fracture test with a single crystalline silicon

specimen was actually performed and it was confirmed that the experimental setup enables in-situ observation

of silicon surface subjected to fatigue loading in the ESEM.
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Fig.1. Schematic view of fatigue testing experiment
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