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ZA¥ ABRETREARNAME - AATE XM AHTER
Bibirse - M DX HTORER ELERT  ABESER
WRAEZAGEEFIERRIBEZ M Bk YEERL
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FFHBERHKZR T X% ¢ (National Institute of
Advanced Industrial Science and Technology)#f % #% 2 % 5if
i & 45 % £ M Atomic-scale surface designing for
functional low-dimensional materials: 4##FEH B AR
7 PR SR 2 U8 ) &4 Surface Science B BREAT F o
MASFFREMEEANZTARTZHMS - AERBHETH
UREFERAHZEN - LESFAHFLIRAEAAZFRERZ
— SRR ERR T BT ZARIRNERRAR
EEEBRS  RAXARHBABUBRAMHBIHRAZSES -

FMEBEA-—BBREATCEEFIARBACRLKFT
B RARGEYNRM  BAMAHFSABARALERE > HE
BREFCERSEIRAERAMALN  BABRZIEBEY -
A B AEEZBARELEASAOLED in-line B ¥mEH
WEB > BTSSR REHE TR E - MY RERLEZIHE
HFFPIMREAEARM  UAARFOHBEEAEZINBHBRR
B ZAER

TFT-LCD A#ARGAZATAEE R P IBMBHFARR
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#EBAZE 1n-line A HHiEH > 5. TFT-LCD X 1n-line
sputtering & M L2 B RAEXT) B EAHBMBIERAKE
fmdf kit ARG M AE A MBS T R TiHEH £ ik 80%
UE-fatass¥ ABNkR Y CRMERMEMEZIRT

AEEKZF —HWEBAAAABRAKLTERZ
DWDM £+ M A X ERFEHELR  BEAZREERK - LR
B & £ ¥z Shimadzu 7 3] $2 3% % NORKIDO 44 B & & Nordiko
3400 gap broad 1on beam deposition system #&ifi-4&-A# GMR
BMENEEEE TR AERDID A UE - BHRITAALT
T4z Shimadzu 28 » THLAMUBERFARBRIE
%5 H AR P M AE B AT
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B # iT # b A S X R
11/8(e3) Y &3 B2/ RHAETE 1
Taipe1 » Tokyo
11/9(&) b &3 # #& SHIMADZU Crop. 2
Tokyo DWDM :# A B e R 3% fie
11/10(% b B BRERE 3
11711(8)] REHK BE/REHEHE 4
11/12(—) ¥ ] # & ULVAC Crop. 5
OLED ¥ £ H48 Rk fh
11/713(=)| #*F-> A XK # £ ULVAC Crop. 6
TFT-LCD ¥ £ &4 R &
11/14(=) AX LR EREkBRTHEHR 7
11/15(m) b &3 ZHEBRBDAAYETHR 8
11/716(2)| R®>634 T - 4 9




(=) # % Shimadzu 2> 5] DWDM # B B R 3% e
BH - At+E+T—AAB (BEHE)

AR R F e Shimadzu 2 8] %2 8] 7% F 3t
B 2 3% i KRk Nordiko 23] » b4 F 354 5 4% FHRA
BAHEZ (% o Nordiko A BREKEN - LARMR
BTN uunmeE=+52 RHE®k(since 1972) - %
RAZEHNERECATRREANBEMRSE C2AREBRS
3000 ~ 7000 ~ 9000 % %] - & ¥ 3000 % FI4EAEMT & 8T R
BAast HNGMR-TMR- A%RMANEAHAFEERARR
R/ 07000 A 7| 248 mH# & B — B % 518 process HHREAE T
# 4 (PVD ~ ion milling, sputter etch, annealing) * Z#
9000 A 7(RI XSt ¥ 8" HE—AF|Z 1nline A& T#REE 10n
beam etch, single species deposition, multiple target
deposition & ion assisted PVD #HEERK - BAT#Z A3 4
B THiER RESREF  BRFRGMAALEERGH MR
TR —FTRKBET ML ENRVANEELENEA
gz 3000 78 FRMMME N DIDM ( Dense
Wavelength Division Multiplexing )# A& T4 -

HRERU P2 FLFANFHHAIZ 3400 ARME



#4 2 DWDM ¥ Z4m s £ £ Simadzu 3 Z B A TR &

AT R 8 o B R AT R -

% & d Keiki Fukumoto # 4 ff3fis% 28] = 3400 & 7| A 3%
BZRIRE SRERAASHERSEEZIOMREFRR
Z AR BATRG 2 8 MFATH S 2 RikL— h DWDM A F 4%
B 3400 2 PR AFEALEE —RKS 3400 HE
KPR R SR LEAT  ARZCBAERERF type #F
o Av—% 15cm KEF RA R > f 75— 25cm KEEF
RAUAARFAHERZARRETHBIEM RhobRAKE 2 &



FHBh MM E HHPBE TR AT RE - ZHT
FROERRITRERATEERZ 12" » A R|LITHHMEEAER
B RREUBRE R ERIANE -  LHRRBERE
A& DWDM Az R4 T MO RE@HH GG — K&
B A EARAETEEAY  THHESATRZIAGEHE
FAM 0 BohE AR IRE o AT T M B T TR R R
REHHAT 0 BTHE LGB HAEGH RF type &
FR B ENOBHEER  LEARRFETLSARR > @
4K Ke1k1 Fukumoto #94kit » R A SRA AT HLHY=FTA -
EANABRFRATHRA TR EBEFE LA - 2 LEFELAS
BRAGBEFLEIRFPHINAAZTEF  FXLEDTK
HAX2AH—ARE - BEAARETRLTR 00 27 REOR
FIARALABET QM TRNE Q2 ELGHUEITEH
FER4RH -



(=) #EULVAC Crop. OLED %2 & i%H
B At+F+—A+—B(EH—)

AAETR—GELE L2 KA EULVAC) 258 » Iy
1952 5  RABASRELEAXKEMORELSEFAZEN
HATERIER  RAZNARAATEERHHR AL LR - B
ADG RS FHAEERR > RALSACHEAFEN LK
ENEF G CHEESABREEE BB >TYEH - ARYNHE -
WEFS  ARAREREEENG T4 S B LAE ATH
BAAE;, ARG YD  BREEXEHAEXAMESE - FEA
TREMRE UREMBEATELXAMKRETEZ LS OH
BEAREN  THLHK > MBEAINGELTHER BR/RSE

TEARNABEDIANMKAIKENGEBHAE
P ER$ WG MAE A M HE X =15 B (OLED)i¢
AR I AT AR M B AR - WA BN E RN
Mr. Morikawa #F £ A ENBH B ESLRBRRLEBRE
Sty A R EM BT AEHEAAMAKBS 2 ULVAC &
FAALESEREEH  Auger B AKX HHE XPS & &
M SIS MEAME B AREIHASHAYE  ZRHAR



R#2 ULVAC £ eed % Tt -

#ELBA L Uchida B+ FHAT > RFH SR OLED
HERAMRG ERRE A2 RT U - BRELAENRE -
 Je B & OLED /Ui 2 X A& &4k ko T W A7

Cathode - Mg/Ag

Electron transport layer — Alqs
Emutting layer - Doped Alqs
Hole transport layer - NPB

- ; Hole 1njection layer - CuPC

D sieeees
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f B A OLED £ HBENFAEFRHFARAMHEE
BUEWELRBEAKER G SRR AMEARMMAEE K
1R 1845 & 69483 » Bt ULVAC 8t & XA RR EREH TAAK
AR ATXBREAFRAZI P IAAAER - AXEAH
multi-chamber 484 X#E&URF MM MR K ERE - A7
K ek d ULVAC B474 £ - Uchida #+4R %] - —# OLED
GUERETARERATRE #F#A nultichamber #47E
FENR -TRRRAR -BEAR -TTRARRIETHEARML
REZAFERBTHRNTE AAF IVACHENERE
& multichamber 4§ R% 4 4t 69 M 15 - M EF g MM L MBIt B KR IE



Y/ AEgHibirslahEE - KREmT » OLED 9B Rf2
At+o#s EERFRMHURLBTROAE  MEAEL
WEEUAE  EXRLGRBHTEETRARERS - ULVAC »
3] i B % 3L K A7 4T OLED S 45515 Mrss M F £ & K
MM REGTHE 28 ULVACREAEMNRETRRER T
PREMBAAE > UMEEBHEESZHHABRALS LBITS
AR EREBHARRS SR



(=) # % ULVAC Crop. TFT-LCD ¥ £ Bu#7 & i

ULVAC 28 FREF XS HCANABRREBT S
(TFT-LCD) e A 8 LR RA E R0 R » B3 E A
" BHHFEA " RP1#47 TFT-LCD ~ ITO £ A T 4 M
HHABLE  BASRAARRF KL FEANIIRNSERAE
¥R NG S AREACEY EBARTEREE
Biik ey Flef » REA TFT-LCD 2 ¥ 5 DL MR SR E -
BAT A A4 TFT-LCD &k BAME A B AR EBYTHER
2% 5T 80%% ey BT BREAEA SR HE LS ULVAC
rrAefmERE  ARAIBEREALTARERGLTR —
45 o

WA AETFERBHHAARMEVELAZTEA
InLine Sputtering System SDP-850V TFT-LCD ¥ A 34K 4 &t
EHARRANEEAREANBRTESTHAERGE - B2 d
BREg % % Mr.Fukidome £ FPRABATE RNHTE
BREA  WfTHEEAGH - BH - GHRETX -RAK LA
AAARMBRERBATEHAR BRI DN LHARER
HERHARTHRTEE  SHEKE KK TRE
ERHHMEHRT  RARFREAN  ARTREBETTR



HFRRECARAARA  HEOERETSACKE &
B FE T Ao b S A HE - BF £ Fukidome R A FAATAT
RS EATHRENEE inline sputtering 44 2489 %
HT BB A S A FEH G EEA inline BEMRS E
KEERA  BRAYHE AR FE R ET PR E S
MAREZL  AERBARESZHME T—B¥SEER
¥ihse - —BLDGRENZ T QLEABERTRE - 24
X TR AEM#EE (AL Alloy, Mo, Cr, T1, Mo Alloy %##) ~ %
(poly-ITO, amorphous-1TO0, IDIX0 % # # ) -~ £ 5/ X T &
ITO/CF ~ Black matrix film - PDP & K Fist it AT & ehin % B
(Sn0z, Zn0 ¥#M)FMB YN > B LT A ULVAC &
inline sputtering #& R EER FREAETAMATRELK
AP KBRAZDLA LR - 2 REKRGTIFANEER
Hho RBERABEIEE > KRB SR EE RN AE
AR LB TELEBEHREL  MREADETHRLE
EREBEK  CRAAE —EY RS ETHAREOREE
B RTHFFEAEGRT - WA BRI T A ERHY
AEFTAENELR - M ULVAC 23 R HT £ R AR - K
$# Fukidome AARABAFCRABMEHBEARETF A
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()% A& - Atomic-scale surface designing for
functional low-dimensional materials
B At+E+—AtwB(Z2)-A+E+—A+EB (W)
4% - National Institute of Advanced Industrial Science
and Technology(AIST), Tsukuba Central, Japan
BEFHBEBRHKZT X2 e (National Institute of
Advanced Industrial Science and Technology @ f§#& AIST) &
FERAZREMALARBIEAREEHANTESCTRAR
+€E - ##8d+—A+twB(Z)~-+—A+xB(Z) 554
TR EMA Atomic-scale surface designing for functional
low-dimensional materials @ ®# 7 B8 £ R KLz AIST
Tsukuba Central £47 > MALEFF FHERZIRIH ST E
# Surface Science BIfE#AFI ¥ » RAZERTHRAAEAEYR
HOKE - ZRARBARLRS 2] HEHARFRERZ— 5
FERBBEFALANERRTIMNE - AREBHEIHFUAR
RRAMZR ey ANBTFEARFETORARIERRE
RAXRET ANAFRESTH ' a~ & &FKHE(surface
nanophysics) b ~ &3 & F(nanoelectronics) c ~ & &M

(nanomagnetism) d - & & % F € M (surface molecular



electronics) e - & @ # # # 45 # &R & & (surface new
materials, synthesis and properties) f -~ # it X T %4
(catalysis and electrochemistry) g - # # # # (novel
techniques) » Bk 4% & T4 £ B 25k & DB R & K A A H 4
Ml FERARMBTAUB T CRE=F4 AT HATHKA
EAEMEEL -

22 b5 Kk#H A Hiroshi Tochihara # H#42#
BEIHFA RENETHALAHARTH +—A+wBRY
KR B R @4 B K Wolf-DieterSchneider # 4
Vg—3 KM » #MA” Scanning tunneling microscopy and
spectroscopy of nanostructures” - # MR #as F £ X
BAmE(STM A KM T A A Hd SIHRRATHER X
BEKBARZE FRMAAHRNEHR  RERARBRA
ATRBOKRBEEZHB2Z— M TEMMEFERF CRRE
RERAMBEARE FREREIBmZ— -

3% o AIST Motk 89 Masatake Haruta # A7 42 H Z &
BYUERRERR TR HA CO RERET ERRFRA
FRofALSREIRE X EH A LA E - AR E Zhong-Qun
Tian HEmB Rz HHRLEHERARTRERN



(nanotubes) R & @At e — L FHMAM B HARELRR
REAER  SEABBRNAFSERRATEEILR &
mETRAKEGFR AXTEER  TRERUREAXRS
FIEAMRREHER  MBEBAMEHIRZIF - 2R
Flemming Besenbacher # + Al th £sR &k MR & & K Lk
Fik R—BASHEASFEHRX - B9 ERFALBES
HEDRA - FRERIHUAREA DTSRI UAREREY
#a W% 3UA poster 9 R £ G PR G B L HNR AL
HRXTOHREEALRK  HER+IRE RAEEEHN
QR RRARPE SR -

+—A+za(wW)&MEHd REAEH Masaru Tsukada
HLBAER  RESTRE W MTURF A4 (Atomic
Force Microscopy) BRI M E KM M R @FHL R — T ho
UREHAERT WXABFEEARE - AFM REBRRAFERLR
R BZ— ZTEM ARZ T AFM RARERHRAE
BERBEERGERERAMN  RTHBZBRAZIN > TH
LA FE oK R M A TN - B EHE B L ORAZA
RERBRLAAK  TEHATHELZRRER  HHTRRAY
HRATEMSARB KTt LELERFAARA DL



AABALABR—BRE - FPCENCEABERTESTS
APM 2k A @BAXRE  EXLEBARAREL  BELR
RHARBRRL ELTHEAESALHAR - SBRETUA
HAREBRTMY - st ﬂﬂ_ﬂ%&f&ﬁﬁﬁﬁ  BERS
# Han Woong Yeom # # T H & & K 2 8 &K & &
(self-organized) L&MW RA FRAELOHARTTEME
R EUXBRADEREN R msnE  MALEFRER
XUBEBRERMPELARADITAHFLE-FTRY K T4
BAT AR EP £ K %] 89 & & Fumio Komor: # + /78 & ¢y & ®A&IEAT
A A EBRAACWDH00)EAD EEAERKERLE
R ERERGEBL T BN FXARORE - B
ABFRLTEARNARRIIRERYABEX
$mbXARTRESRERUMAHT S H BARK R
TR B HNTEYNETMEES 0 EARFATHANETLE
RERFEBBMZT  BAACHRMAREZEALEAT
ZEmEREERERKARSCALIBRBHAR LERERR
HEHSFREMUZEARM T ER ! ALFRAMA
B oAHEMFERRBHATRES - 55t T OXRARRH
HAMEEETCHEEH Lo AAEREHKE  BER



HMERARME  RECHAALRNFRIBEFHARREE
MEOHRAREL  HERBBEFTAR  KERDHETHEL
BB EKBATHZFRR



B ARZAEH

RRABAREZAMHAYRATAME KB EHE AR
ERHEHFERAALLE £ wE KM Atomc-scale surface
designing for functional low-dimensional materials #f#
T RaFU kot RE 0 KRR S AR RERBNK
HHRR EAYEAMATARZIBFEEEARRAY; &
BREARTMBAR GBI R > wEEFTEZFTM - &AL
REFTERGEBR LT !

— ~ BRAEE Z DWDM 4R B %48 M By L A fs R B #ig
AT U BRATHEE AR BREXRERTE » A
BRBERBGZ DIDM A %HE RERKDHK - BA
BMAKRG - BA  BRAEREEHEEEBR mn F& 0 @
sumadzu 28 B /7 M 8 L AR R AR B AN 8 75 F
BTRGEH HEERNBETRAESRALTLAES R
HEEHHEELE  RANRAMNBEE TRAAMBGHR

HHRBRAE  UBFCHBEARRBZSH -

= @A OLED wm e HARENRE iAW AREHAR

2]



#a B AR

FRUABA_BUEAATAERFIARRAECRKTT
#oBRARGEEKN  AZBANHF S AERAFRAE
EMSE 2 ATREBEN > RABAZEWEY - $H 0N
AAKRZBREELNZAEHIIUAL KL OLED %
% BN HF AR TR AN R 0 LR AR
B FARRPOHBARATANEBRERRBIAHE-

Z BB TFT-LCD %A R E B AF TR E - ina Wansun
B a5 fa ) A

TFT-LCD BA#MARMAZATER » L PIERMBERER
#OBRZE 1n-line & BpiE# » #&FF 4 TFT-LCD X 1n-line
sputtering & ME2BALERNE WEAHABEHAMRS
b 3Fakat BN S AT A A 2 BB K A TG £ HE 80%
RE-BaAEERsr¥ RARRPCHERAMARZHEBA
B e

M S B RAHRREMEESHE - SEAARXARRTE



o

AE D AIST iz MR R At AREERS
WHAERRAIEGRTMHZRARBRA AR
K 7 4% 7| 27 Surface Science BT ¥ - FREMEF EL
Wk Rtz H s ARADEE T RRE K O Z R -
HEFEHLLRBEARFRELZ — » M LERAUTE
KAEFSARTARARLPBHBLESEIALAR  RBRREF
RARARZBERRR  THTREC AATHAFS TR
RANFREHZR > AR T OBARSAS -



18 ~ SIFRLEH

— EFVEAEEBRAULERFTEET  EREMHUNAMLE
ZASFNEXKCEEHNERASEXAEC MG
SRANREFRZECARLERER RKGE KoM M P
SRAFRERTROEALKERRATE  REXH
MamAEGRERH > RIELFAERR -

= EBBEEIRABRANERE KRBT RERRIENY
B AP OMARRANTHBEBERMEFHEL
MRt M R RS RS EREFEABIH; A
SAHANRBEERBETRAGFTHFALEE 7B
) BH B -

S ESFmERABEAHABRERT  WERRZEH P UL
FrEMARERAHETCHBAEARE bkt
AELSPOAREARLEEEE §F &k EmEABMARHR
WRA  LTHAWRARE ZREAR -



W ASVEBFIAETRE AT FEARHNRHBZER
Ao RA - 3B RTH KA M e BT AR XA
EH ¥ ERETENSIHER  ARJOANEERE
BHEKE  FPOEANERFALT » BL=FRAMKEBE S >
BEBHGAE AL FPHREGEAMBRIIA L4

BRBEHHEY  FrolRBRALRBHENESUAE
REBRBRAMAR T REEHHKAETES N RBFREULK
ik ARRATARK—OCh RESFFEFERE
ERS Ao
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Mtimate in Vacuwm nnce 1952

Multi Chamber Sputtering System

SMD - 750B

Ulvac Japan Ltd.
Electronics Equipment Div.
Institute for Super Materials
9Yi/29
SHiDTi@ns ULVAC

Ultimats s Vacstnt siece 1952

Experienced Process Data

“SMD” Cluster type sputtering for LCD application
1. Gate, S/D Metal
Al, Al-Si, Al-Ta, Al-Cu, Al-Si-Cu, AI-Nd, Al-Zr
Al-Ti-Ta, Cr, Ta, Ti, MoTa, MoW, Mo, Mo-Cr
TaN, TiN
2. Pixel
Poly ITO, Amorphous ITO, IDIXO
3. Other Application
BM/CrOx, CF/ATO
TaOx, Ni, Nb, Ag, (AgOx), Si
SP Etching



S6(0h@ns ULVAC

Ultineaty me Vacmon snce 1952

SMD-750B Side View

S chamber

S chamber

L/UL chamber
Glass handling cathode

robot
Cassette

S chamber
Uit

SMD-750B System Overview
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Ultwnate in Vacsmm snce 1952

Concept of SMD Control System

Cluster Based Control Architecture is applzed

___________

MELSEC-NET | @

LB s ULVAC

Oltimate In Vacaen ance 1952

SMD-750B System Overview [

1. Substrate Size
MAX .630%750%0.7t(mm)

2. Throughput 60 sec/pc
(ITO 100nm )
3 Sputtering Chambers



Siih@ns ULVAC

Ociomate bn Vacusen snce

SMD-750B System Overview II

3. System Configuration

- L/UL chamber x 2
- Heating Chamber x 1
- Sputtering Chamber * 3 (Max.4)
- Transfer Chamberx 1
- Cassette loader x 1
Yot @ns

Ultlmate in Vacosn since 1952

SMD-750B System Overview Il

4. IL/UL Chamber
1Stage
Small chamber size
High Vacuum Pumping
Substrate Cooling Plate
5. Heating Chamber

4 stages multi-hot plate ( Carbon made )




é’b‘:’ﬁ%gns ULVAC|

Ultimate m Vacuues snce 1952

SMD -75 OB Loading zgnloading sttem

UVAS @ ULVAC

So Uttheeate e Vacsin siuce 1952

SMD-750B System Overview Il

6. Sputtering chamber
Substrate Clamping mechanism at Platen

heater
Special treatment for Depo Shields

Mowvable suscepter pin
By letting free suscepter pin when receiving substrate...

- Minimize the interfare of suscepter pin and substrate

- Extend the life of suscepter pin
- Eliminate the slip of substrate on suscepter
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Ultimsata in Vacsum since 1952

SMD-750B System Overview [l

7. Cathode
Side deposition
Thin Backing Plate : vacuum at back side
Active Arc Killer for ITO and Al

Magnetic circuit tilt scanning mechanism

Relieves the plasma collection on the both diagonal points
on magnetic circuit, improves film thickness/ uniformity
and minimize target being sputtered on one side.

| 7

%%'CHQNS ] Uhtiwate I Vacusen since 1952
SMD-750B System Overview IV

8. Pumping System
L/UL chamber
Rough pumping line : Dry pump
High Vac pumping line :Cryo pump(Tandem Drive)
Cryo pump : Tandem Drive
SP/Transfer chamber
Cryo pump (Tt/Ch : Tandem Drive)

<<Turbo molecular pump as an option>>
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A Proposal of NEW CONCEPT Machine

SMD-X
Large Glass Substrate Sputtering System
For Next Generation

ULVAC JAPAN, Ltd.
Electronics Equipment Div.1

Chiba Institute for Super Materials

%\lﬁ‘%@us ULVAC

Uitimate in Vacumm since 1952

SMD-X Development Concept

In order to increase
Investment Productivity;

Low price New concept 38
Small Footprint

High Throughput
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SMD-X Development Concept 3.8

Smaller footprint
® SMALLL Division of investment unit / smaller unit
Simplified structure and transfer mechanism
iOptimization of system configuration by
minimizing each process time
Multi function of chamber

® SIMPLE

Throughput improvement
Shorter delivery, rapid set up

® SPEED
TYPE SMD-X

Shorter down time
Minimized development time

e [8) B V/iN @
Features of SMD-X

Shorter pumping/
Venting time w=smgE=-1/UL chamber X 1 position
. - - "«_.'_E -, - -w,-:n e, = .?E‘—u"
Shorter coolingitime., =57 v SBRESERTE = 5,
A R oY : s
Y sl - it . .
Shorter heating time -, ;08 No dedicated heating chamber
T R g 7.1 g
Smaller foqtpr, Seaspe¥o A Single sputtering chamber
& e 1684 1 in ONE

i [wfi% 2 in ONE (only for SMD-750BX)
: %ﬁ 3 in ONE (triple cathodes single
sputtering chamber)

Shorter depo time .1.-" HEEREE™ " Reduced number of
@ i sputtering chamber
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Ulthesate in Vacsmm since 1952

SMD-X Line UP

SMD - 750BX
SMD - 750BX2

SMD - 880BX
SMD - 880BX3

SMD - 950X
SMD - 950X3

%‘m%gns

1. Load~Unload chamber
(Heating, Cooling mechamsm included)
2. Transfer Chamber
(Vacuum transfer Robot included)
3. Sputter Chamber
(multiple layer : Triple cathode type.
Single film layer : Single cathode type)
4. ATM substrate transfer system
(Option . Cassette or single loading)

x 7set
x 1set

x 7set

x Tset

7

L8} B V/iN e

Diitibnate In Vacstuss since 1952

Equipments for In-line
Sputtering System
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Inline Sputtering System
SDP-850VT
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SDP-850VT

Overview
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Series Cathode System

SDP-

ULVAC

S0 @ns

Glass sheet&Metal Mask Loading Unloading System

Handling Robot
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SDP Series

For ITO in line sputtenng system
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NA99010

Dual lon Beam Deposition
of
Dielectric GAP Films
[Key Benefits]

High rate, 12 nm mun™ deposition from a dielectric target — High breakdown Voltage >7
MVem? for 20 nm AbOy — Excellent within wafer non-un:formity across 150 mm @
wafer +0 5% — Excellent reproducibiiity, +0 5%

Nordiko have demonstrated the advantage of Dual Ion Beam Deposition 1n the fabnication
of high break down strength, highly uniform and repeatable dielectric GAP film deposition
Using a machine configuration designed for the apphcation class leading thin film

performance has been achieved.

Background

Increasing areal density of magnetic recording
media demands improved performance from the
read and wnte elements of the thin film
magnetic heads Recent advances in head
design calls for the GAP film to be reduced 1n
thickness from 50 to 20 nm  Traditionally
magnetron sputtering has
been used to deposit these
dielectric films
Decreasing film thickness
and increasing demands
upon within wafer non
uruformity across large
substrates  stretch  the
capability of ths
techmque

Nordiko have appled
the BIBD 3400 to the
deposition of thin AkO;
films These films may
be deposited either from a
dielectric compound
target or alternatively
reactively from an elemental target.

Application Note

Process Need

The deposited films must display a suitable set
of attnbutes These include, well controlled
refractve mdex, good within wafer non
uniformity, hugh electrical breakdown strength,
good step coverage and moderate stress

Machine Features

The 3400 1s a purpose
designed deposition
tool, featurmg dual
Nordiko MKII «f
excited 1on sources
The umque geometry
permuts  sunultaneous
optimisation of the
desired film properties
The process module
may be imntegrated with
the Discovery wafer
handling platform to

provide  single or
multiple module
manufacturing tools.

Ve rehhe Kot NA99010 Pige 1



NA99011

Precision Thin Film Broad lon Beam Milling
(Ultra low rate physical etching of magnetic sensor stacks)
[Key Benefits]

Ultra low rate, 0 6 nm mmn ' for Al,Oy, 4 nm min ' for Cu — Excellent within wafer non-
uniforrity across 150 mm @ wafer 3% — Excellent reproducibility =1%
Low divergence broad ion beam at 250 V

Nordiko have demonstrated an ultra low rate Broad Ion Beam Mulling process, yielding
class leading with wafer non-uniformity and repeatability

Background

Increasing areal density of magnetic recording
media demands improved performance from the
read and write elements of the thin film magnetic
heads Recent advances
in head design calis for

multi-layer magnetic
sense elements with
dimimishing film
thicknesses  Following

sensor deposition these
films must be patterned
prior to the deposition of
the hard bias and lead
films This pattermng

step requres a high
degree of precision

Often requirements for
1on milling call for high
material removal rates
To achieve the necessary
control and precision 1n
defining the sensor very low milling rates are
needed

Nordiko have applied the BIBM 7000 Fidelity to
the ultra low rate milling of metal and dielectric
films The performance reported here has been
achieved using Argon 1on beams

Application Note

Process Need

The gmr spin-valve stacks used in current and
emerging thin film magnetic heads comprise very
thin film sandwiches When milling these films
vanous process attributes
are required, Ultra low
rate, very good within
wafer non-uniformity,
good repeatability, good

etched feature profile
control, good thermal
management.

Machine Features

The 7000 Fidelity 1s a
purpose designed milling
tool, featuring the 25 cm
Nordiko MKII rf excited
ion source The unique 10n
accelerator permuts the
propagation of low energy
and low current 10on beams with well controlled
divergence The process module may be integrated
with the Discovery wafer handling platform to
provide single or multiple module manufacturing
tools

seacfine o NA99011 »o, 1
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NAS9014

Dual Ion Beam Deposition of
Low Loss Optical Films
[Key Benefits]

High rate 12 nm mun ' deposition from dielectric and clemental targets — Premium
pertormance for S10,;, Ta,0y — Excellent withm wafer non-uniformity across 300 mm @
fixture, £0 8% — Excellent reproducibility =0 5%

Nordiko have demonstrated the advantage of Dual Ion Beam Deposition in the fabrnicanon of
highly uniform optical mult-layer films Using a machine configuration designed for the
application, class leading thin film performance has been achieved

Background

Broad 1on beam deposition, BIBD, provides a
means of depositing prermuum quality optical thin
films This technique preserves the pre-polished
optical surface to 0 05 nm, a feature germane to
the preparation of low loss coatings In addition
the geometry can be arranged to provide
exceptional within fixture non-
uniformity  To achieve very
good levels of umiformuty of film
thickness 1t 18 common to adopt
compound rotation Ths
techmque while suited to the
deposition onto many small
parts, Is inapproprniate to the
deposition onto a single large
part The machmne presented
here provides excellent non-
uniformity across a 300 mm
fixture without the need to resort
to compound rotation

Nordiko have applied the BIBD 3400 to the
deposition of thin S10; & Ta;0s films These
films may be deposited either from a dielectric
compound target or alternatively reactively from
an elemental target

Apphcation Notn

Process Need

The deposited films must display a suitable set of
attributes These include, well controlled

refracive index, good within wafer non-
uniformuty, moderate stress and excellent
reproducibility

Machine Features

The 3400 1s a purpose
designed deposition tool,
featuning dual Nordiko
MKII rf excited 10n sources
The unique geometry permits
siumultaneous optimisation of
the desired film properties
Special attention to the
design ensures very low
levels of contamination The
process module may be
mtegrated with etther the
Discovery wafer handling
platform, or a heavy duty
(multiple tray), load lock feature permitting the
transport of 300 mm @ fixtures up to 5 Kg, to
provide additional productivity over a
conventional atmospheric  cycled coater

N ve 4 NA99014 CICR |
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NA99015

Artificial Antiferromagnet
(AAF)
biased spin-valves

[Key Benefits]
High Sensitivities >20%/Oe— High pinning field >5000 Oe— High MR ratios >7%

Artificial antiferromagnet spin-valves deposited n a Nordiko 9606 PVD deposition
system have demonstrated improved sensitivities combined with high MR ratios
and low interlayer coupling fields

Background

An artificial antiferromagnetic (AAF)
structure  substituted for the pinned
ferromagnetic layer overcomes the limitations
of sensitivity and dynamic range of a standard
spmn-valve The AAF consists of two
ferromagnetic films (NiFe or CoFe)
antiferromagnetically coupled across a thin

non-magnetic layer (Ru)

Since the magnetisations of the two F layers
will have opposite directions, the two
magnetostatic fields nearly cancel each other
out, giving nse to an almost zero net
magnetostatic field affectng the sense layer
This results 1n improved sensitivity as well as
low effecive coupling field Another
advantage of AAF biased spin-valves 1s a
large exchange pinning field, which results in
magnetic stability of the sensors

i Y

L——

:
|
|

Process Needs for AAF spin-valves

o Precise control of layer thickness

o Low deposition rate

o Excellent layer thickness umformty over
large substrate area

o Low latency between deposition of layers

o Flexibility 1n process parameters and
system control

o High vacuum mntegnty

Magnetic and MR properties of AAF spin -
valves versus Ru thickness

AAF spm-valves with I'Mn as a biasing
material have been developed at Nordiko's
applications department. A study of the
vanation of magnetic and magnetoresistive
properties versus Ru thickness 1s presented.

v
—_—ay
5 [ | E———

———— p —

Ref NA99015



AAF spin-valves with enhanced MR

To obtain spin-valves combming high sensitivity with mmgh MR ratio AAF spn-valves with CoFe
interlayers were developed. Figure 2 lughlights the results of this study Spin-valve structures were

as follows

‘SV NiFe’ - Tas/NiFe¢/Cu; ¢/N1Fes/n;/Tas

‘SV single CoFe’ - Tas/NiFes/Cu; ¢/CoFeg 4/ NiFey/Ruy o/N1Fey/IrMns/Tas

‘SV double CoFe’ - Tas/NiFes/CoFeg 3/Cu; ¢/ CoFeg +/N1Fe3/Rug ¢/Ni1Fe;/IrMn

The expected increase in MR ratio associated with the addition of CoFe interlayers was accompamed
by an increase in § For ‘SV single CoFe’, an MR ratio of 5 6% and a S of 18%/Oe were achieved,

while ‘SV double CoFe’ displayed an MR ratio of 7% and a S of 24%/Oe

Q
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Fig 2 MR response of AAF spin valve structures with one CoFe
interlayer, two CoFe interlayers and without interlayers
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Next Generation Spin-Valve Structures Incorporating Specular
Nano-Oxide Layers (NOL) for Magnetic Storage Applications

[Key Benefits}]
Enhanced MR rauo >13%
Preservation of high pinming fields >500 Oe
Controlled oxidation for the ultra thin nano-oxide layer

Nordiko have demonstrated magnetic structures utilising bottom spin-valve
designs incorporating ultra-thin specular oxiude layers which provide key
advantages for high density HDD applications

Background

Current demand for high areal density data
storage places significant pressure on the
mndustry to develop new processes and matenal
sets to achueve thus goal Developments require
the improvement of both the read and the write
components within the heads

The transition from gmr to advanced gmr has
seen substantial progress towards achieving
greater MR ratios for the device structures
One area of activity 18 the development of
sensor designs which incorporate ultra-thin
oxide layers used to enhance specular electron
reflechton at the boundanes of the
ferromagnetic pinned/free layer sandwich

Nordlko have bult structures using both
Physical Vapour Deposition, pvd and Broad
Ion Beam Deposition, bibd techniques For the
pvd the deposition module used was the 9606,
and for the bibd the 3600 module In each
instance the oxidation was carried out in a
discrete module attached to a common wafer
handling platform

roovaad

Application Note

——

October, 2000

Results

Bottom spin-valve designs (Fig 1) have been
prepared with thin oxide layers mserted within
the pinned ferromagnetic layer and at the upper
mterface of the free layer These structures
have been built by both pvd and bibd and the
results compared

Figure ]

The incorporation of the NOL enhances the
specular reflection of electrons within the
conduction channels and increases the MR
rato For the structure deposited by pvd the
MR value was enhanced from 71 to 13 3%
(Fig 2) and from 6 to 11% for the bibd
deposited structure (Fig 3)

n i NA99018 e 1
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The structures were characterised in a LakeShore VSM following annealing win an mert gas
environment The proportional enhancement of the MR for both pvd and bibd structures are very
similar

r” D
PVD Technique
16%

14%
: 12%
10%

— SV with NOL
—S8V

MR%

8%
6%
4%
2%

-1500 ~750 0 750 1500

Applied Field (Oe)
\, J

Figure 2 Spin-valve, with and without NOL enhancement, built by pvd

4 )
IBD Technique
42%

10% 1.

MR%
?

-1500 =750 0 750 1500

L Applied Fleld (Oe) )

Figure 3 Spin-valve, with and without NOL enhancement, built by bibd

i 2 2
October, 2000 Ref NA99018
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Excellent Within Wafer Non-uniformity of Ultra-Thin Dielectric Films

[Key Benefits]
Choice between pvd or bibd film preparation
Large area capabihity
Class leading azimuthal homogeneity
0 1% pvd & 0 02% bibd

Nordiko have demonstrated deposition capabilities using both pvd and bibd
capable of exceptional within wafer non-uniformity across large areas Ultra-
thin dielectric films have applications 1 advanced storage devices and MRAM

technologies

Background

Ultra-thun films find applications in advanced
structures for storage, such as read/wnte heads
mn HDD The adoption
of tunneiling barners
for the realisation of
MRAM  technologes
also relies upon the
homogenous growth of
very thin films

For the NOL
application within
HDDs there 1s a need
for an imperfect film,
small imperfections
play an active role m
the application of the
thm  film For
tunnelling applications,
however, the integrity
of the film s
paramount Sputter deposition techmques can
fulfil both of these requirements Deposition of
dielectnc matenals directly from a ceramic
target tends to produce films with micro-
immperfections, whilst reactive sputtering
produce denser films Generally the preferred
route to producing the best quality ultra-thin

Application Note

Figure 1
0.1% pvd Aluminium Film (200 mm)

dielectric film 1s the deposition and subsequent
oxidation of an elemental metal layer

For applications such as MRAM, the ntegnty
and quality of the Ultra-
thin tunnel barmer is key
to successful device

performance
Furthermore the within
wafer non-umiformity of
the film 15 a major
contribution to the yield,
(Junction resisitivity
control), for a device
array

Nordlko have bult
structures using both
Physical Vapour
Deposition, pvd and
Broad Ion  Beam
Deposition, bibd
techmques For the pvd the deposition module
used was the 7000, and for the bibd the 3400
module The pvd techmque has been used to
deposit metal films with exceptional
unuformuty, followed by oxidation to form the
dielectnc  In this instance Al was deposited
and oxidised to form Al;O;

* & December,2000
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Using our ion beam technology we have
developed both ceramic and reactive processes
for a vanety of matenals Specifically here we
present umformity results for a reactively
deposited Ta;0Os thin film

Ultra-thin films in the region of 0 5 to 5 nm are
very difficult to characterise and measure The
results presented here are for thicker films
readily characterised within our metrology
laboratory

Results
The films presented here have been deposited

using demonstration equipment at the Havant
factory For the pvd deposition a 7000 module

hick.1

Mean » 1981 229
Nia = 1980 300
Maz = 1882.200
Std Dev » 0.482
Usibrmity = 0 02 %

1982 20
1091.99
1981 37

Sy § e aser

was used to sputter Alummmmum Ta;Os has
been reactively deposited from a metal target
by broad ion beam deposition For this the
3400 module incorporating the Patented
Nordiko 1f source was used

Figure lillustrates a resistivity plot of an
aluminium film deposited by pvd on to a 200
mm silicon wafer The 1¢ non-uniformity for
this 100 nm Aluminium film 1s 0 1%

Figure 2 illustrates a thickness profile measured
on a spectroscopic ellipsometer for a TazOs
film reactively deposited on a 150 mm silicon
wafer The 1o non-umformuty for thuis 100 nm
Aluminium film 1s 0 02%

Figure 2
0.02% bibd Ta,0s Film (150 mm)

Fru 2

December, 2000 Ref NA00019
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NA99016

Integrated SIMS End-Point Detection
Precision Ion Milling System
[Key Benefits]
Ultra low rate, 0 6 nm min ' for Al;03, 4 nm min ' for Cu — Excellent within wafer non-

uniformity across 150 mm @ wafer, +2% — Excellent reproducibility, 1%
Demonstrated to provide repeatable end-point signal at <2% exposed area.

Nordiko has developed both hardware and a
process for Ultra Low Rate ion mulling for
patterming the spin-valve sensor stack. This
application requires both the ability to control
the process precisely and to stop within a very
thin layer The techmque adopted to determine

the end-pomnt 1s Secondary Ion Mass
Spectroscopy, SIMS

The instrument used 1s a

customused 1 to 300 amu

qudrapole mass

spectrometer with

differential pumping

This additional hardware
has been integrated with

the Nordiko 7000
Fidelity precision 1on
milling system It 1s

available as a stand alone
system mated to the
Discovery wafer handling
system, or integrated with

additional process modules

uniformity, £2% and a reproducibility of =1%
for milling ultra thin layers, combmned with a
demonstrated end-point capability capable of
detection at <2% exposed area

The Fidehity Ion Miil module 1s one of five 1on
beam process modules, two milling and three
deposition offered by Nordlko Each benefits
from our Patented rf ion
source technology
together with carefully
considered approach to
lon extraction matched to
suit the application

The systems are designed
to handle wafers up to 200
mm diameter The
standard system mulling 1s
offered with a high
capacity turbomolecular
pump group This can be
optionally substituted by
or augmented with

cryogenic pumping

with a cluster tool

Combined with the Fidelity

Ion Mill Nordlko has
demonstrated process
capabtlity to offering

excellent within wafer non-

By considerate integration of
the SIMS probe, and the
intrinsic performance of the
Nordlko ion source a very
high degree of sensitivity has
been realised

Tl..Nll-‘e.. c‘:_j.c.L..hMl..Tlg
Normalised milling rate for NiFe,2 nm min '
2% exposed area.

MuM e o1, thun
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Mechanism for low temperature CO oxidation over gold nanoparticles .
deposited on TiO,

Joost Wintterlin
Non-uniformities and spatial patterns in catalytic reactions

Hermann Nienhaus
Surface reactions monttored with nm-structured electronic devices

Zhong-Qun Tian
Some Issues related to metal nanorods and surface science

Frederick M. Leibsle
Creaung nanostructures on copper surfaces

Flemming Besenbacher
Atomic-scale STM study of model catalysts

Masaru Tsukada
Nano-mechanics ---novel materials properties observed and controlled
by Atomic force microscopy

Han Woong Yeom
Novel electronic structures of the self-organized atomic chains on
silicon surfaces achievement and controversy

Hanno Weitering
Electrical conductance 1n surface states and monolayers

National Institute of
Advanced Industrial Science and Technology (AIST)
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Size and shape of epitaxial nanostructures
* surface tension, substrate strain, surfactants and symmetry

Fl

Oliver G. Schmmdt
Ordering phenomena 1n ensembles of self-assembled semiconductor
nanostructures

Shunn Oda
Nanocrystalline silicon quantum dots fabrication, charactenization and
application

Robert J. Hamers
Organic-inorgamic hybnd iterfaces chemustry, structure, and techncal
applications

Chuhel Oshima
Young's Interference 1n Electron Emussion Patterns from Carbon
Nanotubes

Hiroyuki Akinaga

Metal- nanocluster equipped GaAs surfaces designed for high-sensitive
magnetic field sensors

a National institute of
A d industrial Sci and Technology (AIS
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Registration at the Auditortum of National Institute of Advanced Industnal

16 00-19 00 Science and Technology
17 15-20 00 Welcome Reception

November 14, Wednesday, 2001
930 Opening
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Scanning tunneling microscopy and spectroscopy of nanostructures
Wolf-Dieter Schneider
Unuiversite de Lausanne

Conference photograph
Intermission

1120 3"WT1 Mechasm for low temperature CO oxidation over gold nanoparticles

12 00

12 40

deposited on T10,

Masatake Haruta
AIST

WT2 Non-umformities and spatial patterns in catalytic reactions

Joost Wintterlin
Fritz-Haber-Institute der Max-Planck-Gesellschaft

Lunch

13 30 -)k ‘WT3 Surface reactions momtored with nm-structured electronic devices

Hermann Nienhaus
Gerhard-Mercator-Unmiversitat Duisburg

14 10 _}é— WT4 Some 1ssues related to metal nanorods and surface science

DY Wuy,JL Yao,YF Xu,JQ Hu,ZL Yang, B Ren,B W Mao and
Zhong-Qun Tian

Xiamen University

1450 _SKWTS5 Creating nanostructures on copper surfaces

1530

Frederick M Leibsle
University of Missoun

Intermission

1550  Y-WT6 Atomic-scale STM study of model catalysts
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Flemming Besenbacher
Umniversity of Aarhus and CAMP

Invited poster presentation 1

An AES, XPS and TDS study on the growth and property of silver thin
film on the Pt(110)-(1x2) surface

Wenxin Huang, Zhiquan hiang, Dali Tan, Fe1 Dong and Xinhe Bao
Chinese Academy of Sciences

Carbon formation by CO and C,H, dissociative adsorption on Ni(111)

J Ogawa, H Nakano and Junjy1 Nakamura
University of Tsukuba



WI3 Dynamic behavior of S1 magic clusters on Si(111) surfaces
Ing-Shouh Hwang, Mon-Shu Ho and Tien T Tsong
Academia Simica

WI4 Silicon-germanium nanostructures formation by molecular beam epitaxy
Oleg P Pchlyakov!, Yu B Bolkhovityanov', A1 Nikiforov!, B.Z
Olshanetskyl, L V Sokolov], S A Tcys1 and B Vmg\‘.la.nder2
I SB RAS, 2 IGV

WIS Theoretical interpretation of novel adsorption spectra of NO/Pt(111)

H Awzawa', Y Mornkawa?, S Tsuneyuk:’, K Fukutan:® and T, Ohno!
1 National Institute for Matenals Science, 2 AIST, 3 University of Tokyo
17 00-19 00 Poster session W

W1 Nanocatalysis tuning efficiency and selectivity atom by atom
S Abbet!, U Heiz? and W -D Schnezder!

! Universie de Lausanne, 2 Unversity of Ulm

W 2 Formate synthesis on Cu(111) via an Eley-Rideal type mechanism
J Nakamura!, M Sapo!and T Fujltam2
! University of Tsukuba, 2 AIST

W 3 Thermal decomposition of acetylene on Pt(111) studied by scanning
tunneling microscopy
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W 4 Absorption of hydrogen into Pd(111)
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W5 Adsorption and decomposition of NO on Pd surface
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W 6 The deutenum-edge-termination effects on the electronic structure of a
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Nonaki Takagll and Yoshiyasu Matsumoto!
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W 7 Potential controlled phase transitions in cystamine self-assembled
monolayers on Au(111) 1n aqueous solution studied by 1n situ STM
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W 8 In-situ surface X-ray diffraction study of Cu UPD on the Au(111) electrode
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W 9 Adsorption processes and electrical conduction of self-assembled
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Nitnide nucleation on S1(111)-7x7 surface by NO

Nonyuki Mlyatal and Masakazu [chikawa?
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Local surface structure and electronic structure of nanoscale Si 1slands on
S1(111)-7x7 substrate

R. Negishhand Y Shigeta
Yokohama City University

Formation of ron silicide nanodots on Si(111)-sqrt(3) x sqrt(3)Ag
Y Takagi, A Nishimura, A Nagashima and J Yoshino
Tokyo institute of Technology

Local electronic states at steps on the epitaxial Fe(001) film surface studied
by differential conductivity imaging using STM

T Kawagoe!, E Tamura!, Y Suzuki?and K Koike?
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STM-tp induced magnetic state change of Fe atom brnidge
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University of Tokyo

Enhancement of SHG intensity by Ag nano-islands on Si(111)7x7 surface
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Atom-resolved mucroscopy and spectroscopy of Si(111){5x2)-Au
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STM study of (sqrt(3) x sqrt(3))-Sn,Pd/S1(111)surface

H Monkawa, K. Horikoshi and S Hasegawa
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High-resolution photoemission spectroscopy on Sn/S1(110) surface
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An’ and C -Y Park!
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The mnvestigation about the surface states of the S1(110)2x3-Cs
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Technology

High-resolution electron energy loss spectroscopy study of the K/S1(111)-
(3x1) surface

H Ashima, K Sakamoto, H Takeda and W Uchida

Tohoku University

STM observations of alkali-metal adsorptions on Si(111)-sqrt(3) x sqrt(3)-
Ag surface

Canhua Liu and Shuji Hasegawa

University of Tokyo
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Local tunneling barrier height studies on Cs adsorbed Si(111)7x7 surface
Yoichi Yamada, Asawin Sinsarp, Masahiro Sasaki and Shigehiko
Yamamoto

Umniversity of Tsukuba

Formation of nanoscale Ge magic 1sland on Si(111)-7x7 substrate
M Suzuki, K. Masudaand Y Shigeta
Yokohama City University

Evolution of atomic step arrangement on Si(111) surface patterned with
arrays of holes an STM study

Koy Sumitomo, Feng Lin, Hiroki Hibino and Toshio Ogino

NTT Basic Research Laboratories

p(2x2) phase of S1(100) at 10K
S Yoshda!, 0 Takeuchi'?, K. Hata® and H Shigekawa!>*

. Unuversity of Tsukuba, 2 CREST-JST, 3 University of Harvard, 4
Umversity of Tokyo

Structures and electronic states of the InSb{111}A,B~(2x2) surfaces
Toyoak: Eguchi, Sung-Pyo Cho, Takuya Kadohira, Nobuyasu Naruse and
Toshiaki Osaka

Waseda University

Site-dependent analysis of rare gas adsorption on S1(111)-7x7 surface at 8K

Y J Li', 0 Takeuch!, D N Futaba!, H Oigawa!, K Miyake', H
thgekawal,

R. Monta? and M Yamashita®

! CREST, Universty of Tsukuba, 2 CREST, Hokkaido University
Unoccupied molecular orbitals of C,, molecules adsorbed on $1(001)-
(2x1) and S1(111)«(7x7) surfaces studied by NEXAFS

Daiyu Kondo!, Kazuyuk: Sakamoto!, Hideo Takeda!, Fumihiko Matsui2,
Kenta Amemiya?, Toshiaki OhtaZ, Wakio Uchida! and Atsuo Kasuya!

I Tohoku Umniversity, 2 Unversity of Tokyo

Angle-resolved photoemission study of quantum size effect in CoS,

nanofilm
Y Kuniyama, A Tanaka, H Sasaki, T Nagasawa, S Suzukiand S Sato
Tohoku University

Growth of Ag two-dimensional 1slands on Ge(001)

K Nakatsupi!, Y Natoh?, M Yamada', S Ohno!, T limon'and F
Komon 2

! University of Tokyo, 2 CREST-IST

STM and RHEED studies on low temperature growth of GaAs(001)

A Nagashima, M Tazima, A Nishimura, Y Takagi, J Yoshwno

Tokyo Insititute of Technology

Surface sheet conductance measured by micro-four-probe method

T Tamkawal, S Hasegawal, I Shu'aknl, ™™ Hansenz, P Bogglld2 and F

Grey2

! Unversity of Tokyo, 2 Techmcal Umversity of Denmark
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Mixed ordered arrangement of coadsorbed metal atoms on a Cu(001)
surface (sqrt(5) x sqrt(5))R26 7° and (2x2) formed by B1 and K
Ming-Shu Chen, Seigi Mizuno and Hiroshi Tochihara

Kyushu Umversity

Surface charge-density waves on Cu(001)-c(4x4)-In surface

T Nakagawa, H Okuyama, M Nishiyyma and T Aruga

Kyoto Umversity

Selective vapor deposition polymenzation on actively patterned surfaces
K Tsukagoshi!, W Mizutam??, H Tokumoto?>, T Miyamae® and H
Nozoye2

1 IST-AIST, 2 AIST, 3 JRCAT

First-pninciples and classical molecular dynamics study of self-assembled
monolayers on the Au(111) surface

Y Monkawal'2’3, CcC Llewz, T Hayashi4 and H Nozoye2

l JRCAT, 2 AIST,? Japan Advanced Institute of Science and Technology,
Unuversitaet Heidelberg

Carbon-nanotube formation directly on a substrate

Ayumu Yasuda!*-, Wataru Mizutam 2, Tetsuo Shimizu! and Hirosh
Tokumoto '~

1 AIST, 2 JRCAT, 3 NEDO

Development of a low-energy electron diffraction techmque using field-
emutted electrons from STM tips

Seig1 Mizuno and Hirosh1 Tochihara
Kyushu Unmiversity

Nanoscale anodic oxidation on a S1(111) surface termunated by bilayer-
GaSe

K.Ueno, R Okada, K Saikiand A Koma

University of Tokyo

Time-fluctuation of the dimer structure on a Ge(001) surface studied by a
Monte Carlo simulation

Hirosh Kawaxl, Yoshilde Y08h1m0t02, Hiromitsu Shlmal, Yoshimich
Nakamura® and Masaru Tsukada?

1 Kyushu Unmiversity, 2 Umnversity of Tokyo, 3 Umiversity of Tokyo,
CREST

Theoretical study of interactions between the Si(111) surface and metal
atoms

Eisaku Miyoshi, Tatsuo Iura, Yoshiko Sakai, Shinobu Tanaka and
Hirotosh1 Mon

Kyushu University

Surface structure of low-coverage Ag on Ge(001) surface using first-
principle caluculations

Akira Ishn and Kaon Seino

Totton University

4

First-pninciples study of inter nitrogen interaction energy of Cu(100)-c
(2x2)N surface

Yoshihide Yoshimoto and Shinj1 Tsuneyuk:

Umniversity of Tokyo
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W44 Relaxation of nano-pyramidal 1sland on Si(100) studied by Monte Carlo
simulation

T Kawamura!, § Toyoshlmal and A Iclnmlya2
! Yamanash University, 2 Nagoya Umversity

W45 A quantum mechamcal/molecular mechanical calculation method for
molecular aggregates adsorbed on noble metal surface

Yoshishige Okuno and Shinro Mashiko
Communications Research Laboratory

W46 Compositional patterning 1n irradiated immaiscible alloys
Yohihisa Enomoto
Nagoya Institute of Technology

W47 Quantized conductance in AuAg nanocontacts under high biases
A Enomotol, J szobataz, S Kurokawa? and A. Sakar®

! Toyota Moter corporation, 2 Mesoscopic Matenals Research Center,
Kyoto University
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P2 Nano-mechanics—novel matenals properties observed and controlled by
atomic force microscopy
Masaru Tsukada
Unaversity of Tokyo

TT1 Novel electronic structures of the self-orgamzed atomic chains on silicon
surfaces achievement and controversy
Han Woong Yeom
Yonse1 University

Intermission

TT2 Surface-state electronic transport
Shuj1 Hasegawa
University of Tokyo
TT3 Electrical conductance 1n surface states and monolayers
Hanno Weitering
Delft University of Technology

Lunch

TT4 Magnetism of ferromagnetic nano-dots squarely arranged on Cu(001)-c
(2x2)N surfaces
Fumio Komon
Umniversity of Tokyo, CREST-JST

TT5 Spin-resolved spectro-microscopy at the atomuc level
Roland Wiesendanger
University of Hamburg
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Temperature-induced phase transitions on S1(113) and S:(100) surfaces
Chan-Cuk Hwang', T -H Kang!?, K.J Kim!, B Kim!, Y Chung!,K S
Anand C Y Park?

I pohang University of Science and Technology, 2 Sung Kyun Kwan
Umniversity, 3 KRICT

Quantum confinement i Ge dots grown on S1 surfaces with a 510,
coverage

Alexander A Shklyaev and Masakazu Ichikawa
JRCAT-ATP

Early nucleation on the Si(001)-2x1 surface

T-W Pi!, C-P Ouyang!,J-F Wen?, L -C Tien?, J-C Hwang?, C -P
Cheng® and G K. Wertherm*

1 SRRC, 2 National Tsing Hua University, 3 National Chiay1 University, 4
Woodland Consulting

Carbon-induced nanostructures on S1(001) surface

Wondong Kim, Hanchul Kim, Geunseop Lee, Young-Kyu Hong, Dal-Hyun
Kim, Chanyong Hwang and Ja-Yong Koo

KRISS

Nanoscale wiring by controlled chain polymenzation

Yun Okawa'” and M Aono!"23

! RIKEN, 2 SORST-JST, 3 Osaka Umiversity
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Chemucal reactivity of the Si(111) surface modified with Au

K Kishi!, M Date! and M Haruta®

! AIST-Kansai, 2 AIST-Tsukuba

Intal stage of CO adsorption on S1(111)-7x7 surface studied with STM

A Mizuma, K Ohkubo, K Hattonn, Y Miyatake, F Matsw, S Takeda and

H Daimon
NAIST

STM observation of an organogold complex on TiO,(110) and Si(111)
surfaces

Y Maeda!,M Okumura!, M Date!, S Tsubota' and M Haruta®

1 AIST-Kansai, 2 AIST-Tsukuba

The autocorrelation of acetates embedded 1n a formate monolayer on T1O,
(110)

Hirosh1 Uetsuka, Akira Sasahara and Hiroshi Onish:
KAST

Dynamics of ortho-para H2 conversion on a metal oxide surface -cartwheel-
like rotations versus helicopter-like rotations-

R Muhida!, W A Dino'2, Y Miura! , H Kasa!, H Nakamsh!, A Oky?,
K Fukutani® and T Okano?

I Osaka University, 2 Universtity of Tokyo, 3 Wakayama National College
of Technology
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Quantum dynamics of hydrogen abstraction from metal surfaces Eley-
Rudeal and hot-atom processes

Yoshio Miura!, Hideak: Kasai! , Wilson Agerico Dino? and Ayao Okux3

1 Osaka University, 2 Umversity of Tokyo, 3 Wakayama National College
of Technology

STM study of a Cu-Zn surface alloy grown on Cu(111)

M Sano!, T Adamya!, T Futani? and J Nakamura!

! University of Tsukuba, 2 AIST-Tsukuba

The structural transformation of the Pt(110) electrode during the Cu UPD
process

Osamu Endo’, Nonto [ketmya2 and Masatoka Ito?

! Tokyo umnversity of Agriculture and Technology, ZKel0 University
Electrochemical reduction of PNTP-SAM films on Au(111) surface and
coadsorption of amons and water molecules

M Futamata and C Nishihara
AIST-Tsukuba

State-resolved femtosecond two-pulse correlation measurements 1n NO
photodesorption from Pt(111)

T Yamanaka!,R. A Pelak!, W Hol, A Hellman? and Shiwu Gao?

! Cornell Unversity, 2 Chalmers and Goteborg University

The effects of nonmagnetic impurity atoms on the electromuc states of CuO,
planes

D Matsunaka', H Kasai!, H Nakamshi! and A Oku?

! Osaka University, 2 Wakayama National College of Technology

Dehydrogenation and single-molecule vibrational spectroscopy of trans-2-
butene

Y Kim!, S Katano'Z, H Fukidome!, H § Kato!, T Komeda! and M
Kawai!

! RIKEN, 2 Tokyo Institute of Technology

Magnetic properties of Fe-N1 alloy atom bridge

Hiroshi Nakanishi!, Hideak Kasai!, Ayao Okiji and Fumio Komon®

! Osaka University, 2 Wakayama National College of Technology, 3
Umversity of Tokyo

Spin-reonentation of the Cw/N1 crossed-wedge film on Cu(001)

Keiki Fukumotol, Hirosh Dalmonl, Liviu Chelaruz, Francesco Oﬁiz,
Wolfgang Kuch? and Juegen Kirschner?

! NAIST, 2 Max-Planck-[nstitute of Micro Structure Physic

Cs adsorbed structure and change of magnetism 1n fcc Co thin films grown
on Cu(001) surfaces

T Iimon',M Xu}, M Yamada', K Nakatsup',K D Lee? and F
Komon 2

I Umversity of Tokyo, 2 CREST-JST
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Simulation study for the decay process of nano structure on Si(100) surface
using kinetic

Monte Carlo method

A Ishu, O Tomiyamaand T Aisaka

Tottor1 University

STM observation of electron standing wave on Pd/Au(111) and Pd/Cu(111)
Y Hasasegawal, T Suzuki! and T Sakurai®

I University of Tokyo, 2 Tohoku University

Quantized electronic structure m Ag nanofilms grown on Fe substrates

H Sasaki, A Tanaka, Y Kuriyama, T Nagasawa, S Suzukiand S Sato
Tohoku University

New step-induced electronic states on the stepped surface of Cu(755)
studied

by angle-resolved photoemission spectroscopy using synchrotron radiation
K Ogawa, K Nakamshi, J. Fujimatsu, H Mizobata and H Namba
Ritsumeikan University

Electronic structure of Cu-O/Ag(110)(2x2)p2mg surface

Daishiro Seklbal, Yasush Walmnotol, Daisuke Ogaranel, Takanobu
Goto' and Kazutostu Yagl-Watannbe2

! University of Tsukuba, 2 AIST-Tsukuba

Interacting electrons 1n one-dimensional confinements

Taro thrall, Hideaki Kasai!, Wilson Agerico Dmol,z, Hirosh1 Nakanishi!
and Ayao ka_]l3

! Osaka Umiversity, 2 Umnversity of Tokyo, 3 Wakayama National College
of Technology

Structure and fluctuation of the surface-charge density wave on the one-
dimensional organic conductor,Beta-(BEDT-TIF),PF

K Tsuhara', ¥ J Li!, 0 Takeuchi', M. Ishida', T Mon? and H
Shigekawa!

I CREST,Unuversty of Tsukuba, 2 Tokyo Institute of Technology
Vibrational spectra of carbon nano-ribbons

R Momzumll, T Tanakal, A Tajlmal, S Otant? and C Oshuma!

! Waseda University, 2 National Institute for Researches m Inorganic
Matenals

Electron\xc states of carbon nano-nibbons

M Hosoda!, R. Ohno!, M Okuzawa!, H Tanaka!, S Otani? and C
Oshima! )

! Waseda University, 2 National Institute for Matenials Sciences

Scanning tunneling microscopy observation of iutial process of
graphitization on the 6H-S1C(0001) surface

M Naitoh!, M Kltadal, S Nxshxgakx', N Toyamal and F Shop2
1 Kyushu Institute of Technology, 2 Kyushu Kyontsu University
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Formation of hydrogen-induced vacancies duning growth of the Fe layer
studied by slow positron beam

K Takagi!,N Furukawa!,] Kanazawa!,R Suzuki®and T Ohdaia’

I Tokyo Gakuger University, 2 Electrotechnical Laboratory

Electronuc states and growth processes of perovskite nanostructures on
SrT10,(100)

Y Yamashita!, K. Mukai!, I Yoshmobu!, M Lippmaa! and M Kawasaki®
1 University of Tokyo, 2 Tohoku University

Electric conduction on SrT10,(110) surface-effect of surface anisotropy

Hirosh: Bando!, Yoshihiro Arura!, Kazuhiro Oguchi?, Yuich1 Ochiai?,
Kazuyosh: Mitsug! and Yoshikazu Nishihara?

! AIST-Tsukuba, 2 Tbaraki Umiversity

Atomic controlled growth of hugh quality epitaxial SrO and Ti0, oxide thun
films on SrTiO,(001) by RHEED and STM

Yuy Matsumoto and Hideomi Koinuma
Tokyo Institute of Technology

Selective thermal desorption of ultrathin AL, O, layers induced by electron
beams

Mamsha Kundu!, Noryuki Miyata? and Masakazu Ichikawa!

I JRCAT-ATP, 2 JRCAT-AIST

High-resolution analysis of the intermolecular interaction by using chemical
force microscopy

M. Fupta!, O Takeuchi!, S Yasuda!,S P Jarwis?, I Suzuki®, M
Kom1yama4 and H Shlgekawal'4

I University of Tsukuba, CREST, 2 NRI-AIST, ? Tohoku University, 4
Unuversity of Tokyo

A mucroscopic theory of atom/molecule mampulation by scanmng tunneling
microscope

Kazuhiko Hasegawal, Hideaki Kasml, Wilson Agenco Dmol'z, Ayao
Ok1313

! Osaka University, 2 Unuversity of Tokyo, 3 Wakayama National College
of Technology

Numercal study of binding configuration at C,/S1(111)7x7 interface
before and after annealing at 670K

T Wakna"z, K Sakamotol, D Kondol, A Harasawaz, T Kinoshita? and
S Suto!

I Tohoku Unuiversity, 2 University of Tokyo

Adsorption and SiC 1sland growth by the thermal reaction of
cyclohexasilane on S1(111)7x7 and S1(100)2x1 surface

F Sawano!, H Harada!,§ Doi!, T Chiba!,K Sakamoto', S Suto!, A
Watanabe!, M Nanjo? X Lw!,R Czajka! and A Kasuya!

I Tohoku University, 2 Gakushun University
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Formation nano-composite of Sn, and Zn, clusters on a Si(111)-7x7 surface

Zhao-Xiong Xlel, Toshthiro Egawaz, Yusuke Uematsuz, Hiroshi
Tochihara®, Mikio Aramata®, Tetsuya Inukai* and Ken-ichi Tanaka?

I X1amen University, 2 Saitama Institute of Technology, 3 Kyushu
University, 4 Shin-Etsu Chem Co Ltd

RHEED-STM study of iron silicide structures on S1(111)

N Minami, D Makino, T Matsumura, C Egawa, T Sato, K Otaand S
Ino

Utsunomiya University

Effect of Tb-doping on the nano-structural and optical features of nano-
crystalline Si thin films

K-H Han, M -B Park and N -H Cho

Inha Umversity

Dynamic behavior of hydrogen on silicon surface studied by scanmng
electron-stimulated desorption 10n microscope

Kazuyuki Ueda and Keiko Ogat

Toyota Technological Institute

Flat-band excitonic states in Kagome lattice on semiconductor surfaces
Hiroyuki Ishu and Takashi Nakayama

Chiba Unmiversity

Quantum nterference oscillation and effect of spin in de Haas van Alphen
effect 1n the quantum-well matenals

Keita Kishigt

JST, AIST

The theoretical analysis of quantum mirages on the Cu(111) surface

Y Shimada!, H Kasai!, H Nakamshi!, W A. Dmo!?, A. Okyj® and Y
I-Ia:;egawa:Z

I Osaka University, 2 Unversity of Tokyo, 3 Wakayama National College
of Technology

First-principles calculations of electron transport of atomic wires
Nobuhiko Kobayashll, Masakazu Aono? and Masaru Tsukada’

1 AIST-Tsukuba, 2 RIKEN,Osaka Umiversity, > University of Tokyo
Theoretical study on ballistic conduction through surface states

Katsuyosh: Kobayashi
Ochanomizu University

Phase diagrams of missing-row reconstructed surfaces
M Kaburag: and M Kang
Kobe University

First-principles study of the single-walled carbon nanotube
Takanon Ito, Kazume Nishidate, Mamoru Baba and Masayuki Hasegawa
Iwate University

Formation of one dimensional oxygen-nickel surface complexes on high
Miller index surfaces of N1 studied by LEED-AES and work function
measurements

Hidetosh1 Namba, Hirokazu Kitaura and Koj1 Ogawa

Ritsumeikan University
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Size and shape of epitaxial nanostructures surface tension, substrate strain,
surfactants and symmetry

Stanley Williams

Hewlett-Packard Laboratories

FT1 Design and functionalization of S1 surfaces for self-assembled nano-
architecture
T Ogino, Y Homma, Y Kobayashi, H Hibino, K. Prabhakaran, K
Sumutomo, H. Om, S Suzuki, T Yamashita, DJ Bottomley, F Linand A
Kaneko
NTT Basic Research Laboratories

Intermission

@Ordermg phenomena 1n ensembles of self-assembled semiconductor
nanostructures
O G Schmudt, S Kiravittaya, H Heidemeyer, C Muller, N Y Jin Phullipp
and Y Nakamura
Max-Planck-Institute for Solid State Research

anocrystalline silicon quantumn dots fabrication, charactenization and
application
Shunn Oda
Tokyo Institute of Technology

Lunch

ganic-morganic hydnd mterfaces chemustry, structure, and technological
applications
Robert J Hamers
Umniversity of Wisconsin
Young's interference in electron emussion patterns from carbon nanotubes
C Oshima!, K Matsuda!, T Kona!, Y Mogami!, M Komak:', Y
Murata!, T Yamashita!, T Kuzumak:? and Y Hiroike?
! Waseda University, 2 Umnversity of Tokyo

Metal-nanocluster equipped GaAs surfaces designed for high-sensitive
magnetic field sensors

Hiroyuki Akinaga
JRCAT-AIST
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