wo 2010/092747 A1 I 0K 0 OO RO O

12) FEFHBAEZHICE SO T AR S -ERERE

(19) t R M EFT A RS
EfSE75E

(43) B REA
2010 ££ 8 A 19 H(19.08.2010)

2SN |0 O 00 00O A OO O
WIPO>>

10) EELHRES
WO 2010/092747 A1l

(GVEl S E R

HO01J 37/20 (2006.01)
@) ERHEBES: PCT/JP2010/000282
(22) ERHRER: 2010 ££ 1 A 20 H(20.01.2010)
25 ERHBEOERE: BAGE
6 ERAFDEE: BHAGE
(30) BEIET—2:

458 2009-032124 2009 £ 2 A 16 H(16.02.2009) P

HEA CKEZBRETOEERIZDONT): &
X&t# BI/NA T/ A P—XHITACHI
HIGH-TECHNOLOGIES CORPORATION) [JP/JP];
T1058717 RRAVERAFE—THEH24%F1 4
= Tokyo (JP).

EHE LU

FHEB/MHEBA CKEIZDOWTOA): £OKE
(YAGUCHLI, Toshie) [JP/JP]; T 3128504 RIKE V1=
LA AFTHES 8 2FH #HAE# H
ANATY/BO—X PIMEZXFRA Ibaraki
(P). & A R EE F (NAGAKUBO, Yasuhira) [JP/JP];
T3128504 RIFB OB HMTRKETES 8 2
EZih #HAe BINATHL/BAP—X
AINEEFFA Ibaraki OP). L B & X (KAMINO,

1

(72)
(73)

Takeo) [JP/JP]; T 3128504 RIZB O =B LT K
FhE882FM MAH HINATY
/BT —X FPIEBEFMA Ibaraki JP). FEERER
(WATABE, Akira) [JP/JP]; T 3128504 ZRILE V=5
THAMAKFWES 8 2&FM KA HiIL
NATH/AP—X FIEBERRA Dbaraki (JP).

X A #_E¥INOUE, Manabu); T 1008220 3BT
BFAEARALON—TEH6HE 15 HAew
HIL&ERTAN Tokyo (JP).

HEE (RFDODGEWVRY ., 2TOEFEOERRNR
#AVE[BE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV,
SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, ZA, ZM, ZW.

BEE (RTODLEWREY ., 2 TOREDLERF
S AYHE[AE): ARIPO (BW, GH, GM, KE, LS, MW, MZ,
NA, SD, SL, SZ, TZ, UG, ZM, ZW), 1 — 5 ¥ 7
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3—H v /%

74

62y

84)

EEN

(54) Title: ELECTRON BEAM DEVICE AND SAMPLE HOLDING DEVICE FOR ELECTRON BEAM DEVICE
G ERADEH  EFREERS L UVETFREEAAMREERE

(57) Abstract: Provided are an electron beam device which can observe a
reaction of a sample with gas at a high resolution while the gas atmo-
sphere is maintained even if a thin diaphragm is used, and a sample hold-
ing device for the electron beam device. The electron beam device is pro-
vided with a function for evacuating an electron beam irradiating portion
having a mirror body, a sample chamber, and an observation chamber,
separately. A sample holding means is provided with a gas supply means
for supplying gas to a sample, and an evacuation means for evacuating.

Diaphragms are disposed above and below the sample, to define a cell by
isolating the gas atmosphere from the vacuum of the sample chamber, and
hermetically sealing the atmosphere around the sample. Further, a mecha-
nism for injecting gas to the outside of the diaphragms is provided within
the sample chamber. Gases having a low electron beam scattering power,
for example, hydrogen, oxygen, nitrogen, etc., are used as the gas injected
to the outside of the diaphragms. The diaphragms are composed of an
amorphous film composed of a light element, such as a carbon film, an
oxidized film, and a nitride film.

[®3]

B3

4
2277

(57 B AFEBHOBMIE, Eb\ﬁmﬁir%ﬁxﬁlm%ﬂ%

- FLERKETHBMEANRADORIEASE D BRE CHEMRELE

%ﬁ%ﬁb&q@%ﬁ%ﬁ%ﬁﬂﬁﬁ% FiIRETHC L

[ Lﬁ@%é@_?%ﬁi?égbxﬁﬁﬁf

F. BAOEFRENMEANETS L UHREEZHEICH

ST OMREZHALEFREBECLSVT, AHREFE

2, AP HREH-BI DN AEBFR, BSLUVHRT S

PRFEZEHEA., DAFESEANEOEZ #imet, 38

FEOFEAZEFAL L EBRT D=HIC, BHDOL

N TlM%imbxébtxmﬁﬁﬂﬁﬂﬂtxmﬁﬁEQ

NUCHRAEBHT SRBERAL, REONAICEST SHRE, BTRAEENMEOAR . HlzE

K=, B3R, EBRGEEAL, Bmﬂ%@ﬁﬁliﬁ%ﬁb\ﬁﬁﬁlﬁﬁtﬁ—TRDHE, BRILIE, ELELGED
BTETERINIFREEL L1z,



WO 2010/0927747 A1 W00 )00 N0 O O O T

(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, & {t/ABIZE%E.
GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL =@ A (R =
> > — Ed [ [
NO, PL, PT, RO, SE, SL SK, SM, TR), OAPI (BF, BJ, FREAEMS (A% 20 K0)
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN,
TD, TG).



WO 2010/092747 1 PCT/JP2010/000282

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

Bl M &
EHADEH - EFREES L UVEFREERAHNRRERE
BT 2
ZRAZ. EFREAVTHHNOBRETIETREES S UVETREE
ARHEFEBICRY. BHIC. RHEABCRETHHEEET TERSH
ADYNARZER REFEEIL) £2< Y, BECLATOEDEEHICHIE
L. BESRBERHTORE 70X ORISERDE S RIS L SRE

AMETS CELNTRELETREES S UBTREBAMHRREECHT
60
B

BEFREEICEVT, BERTHMEERI HEMNIC, SEICNER, HHW
TAMLTHMDELEHRET H5HENDH D, =, FYRBOEHITED
(FH=OICRIEHABEARHTTD., TORILDERFERET SHELH D,

HAFERHF TORESEICOVTIE, FEFXH 1, FIFXHM2(CEHED LS
(2, BMZ28DT )y FTHRARAH, TORITHREEAN, PRI HHE
ERMBRILTIZRTDIFENH S, -, FIEXMIITERED & S ITHHAE
DICEKRDAN—ZRTEFDHN—IZ2 DDEFRIVEBT RIEZR-1-
NERITDIAENH D

mim, HEFAITTORMORIEE Y T7ILE A LTEHEYT SEFIEME
ELTIEE, BFEXR A4 ICEEED K S 1T, BMHALFIC, BHMERECRET
BIONBETEELAYIONHMEL, AIEEHNMEICHREEAT S
SRS TELURAMMBEEZR T, BHEREFEI TR KBS
BOWTHEMZMAL, BAORGZEZBRET OHAENH D

T, BFXRMOISREDELSIC, AHZEMBATIE— R EMMTDED
[CARERER/TFTZEHDFYES)—Fa2—T%HK[F. GRETOARARE
EERITOHEND D

Tz, BIOHERZM TIE, FEFXIR 6 D & 5 [CHMREFHBEADIHMZS



WO 2010/092747 2

[0007]

[0008]

[0009]

[0010]

PCT/JP2010/000282

MY AR EWET SAEENR T o, BAHERNLEEISHAENHD

£, BIORERZKMTIE, FHEFXER 7, WHEFXFR S, FEEFCHR O ITEEED
FIIT, FMBHMFE—LEEICHMEZMAT SHE L RIGEHMUICARERE
FHEIEICE-TRATIRBEZRA. REITOERZHE, TO#, #
EMUEERA ATV E—LITKYOIYH LEBEFERMEHRET 55 ELH
Do

S TH TSR

e Xk

HEFCER 1Bl 2000—- 133 18650
BEESCHR2 - $5BATE 9 — 1291 6 85K
YWEXXHRS - KEHHES532697 150
FEEF SRS - HEBAIE S 1 — 26 7B
BEEFSCHRD  $¥Bl2003—-187 7 35544k
FEEFSCHRG - 452 000—208 08 354k
HEFCERT  $Bl2001—-30502 8544k
FEEFSCHRS - $5BH2005—19086 4504k
HEEFSCHRY : $5Bl2008—-1084 2 954Nk
FEHAOME

RPANBRLES LT HRE

EEERRMCBENT, ARAFEAR[EEEZZATY . AHOAAREEH
BT H=HIZ, EFHRIBBRT SRREOREICOVTEERESNATELT,
BWEATOREICE, RENMENATLES EVSEENH 1=, T R
ROBNODEHCEHIZEVREZRAWEES., BFRISBE SN TLE
IF=BITRICRTNEL D E WS REENH > 1=,

FAEADBMIE, BOVRETHLAXFTEAREREFL-KETRBETRD
RIENESBRETHEURTETFREES JFUVEFREEAHAMREFEES



WO 2010/092747 3 PCT/JP2010/000282

[0011]

[0012]

[0013]

[0014]

[0015]

RETEHIELITHD,

FREBERRT DI=ODFE
LROBEO—DEMRT 2120, FRATE. HEOTTHREHBLR

HESFUVHEZZREICHR T SMREEZHALEFREEICSVLT, &
REFFERIC, AMICHRAEHRIET EAABBTFER., BLUVHRT HHRTFE
A, AAFTEAREANENEZ 2R, AMAROFETEZZRALLT
IWERERT 5012, AHOLTICRIRZEL. =5I(2, AIERANERER
. BIEERREDOMIIZ AR ZESNT SEEBEHR A=,

[REDNMUZIER T S H XL, BEFRREEMENT R, HIZIEKE B
R EBROGEZEZAVE,
[RIEOMEETEFRNVBBRELGN—AR VIR, BELE ZBLEGEDET
RTHERSNDERERE L1,
REDHE

AERAICINE, EFHREEZAVT, AHERFICRETHHEZEET
LAEE[AADBNAARZER (RiEtIL) £2< Y, BOWRETHARARE
SERBLERKETERHETRADOREABE S EETHRETREE D,

[ e O 757 B 75 B BA
[HNIAERAO—EEF THLEFREE 1 5L UEFREEAAMREFEE
6 DEFERER,

[F2] —EEFADEFREHNE 1 4 B IVEFREEAAMRFEE 6 DIERK
8

[HB] —EREMDEFREEAAMRFEE 6 DIERR., (a) BFREER
AHRFEEEARHER, (b) EFHREERASMRFEESHHER, (
c) EFREERSMRFEESH LER,

[K4] —KRflOEFRFZERAMAIFEE 6 DEEHRAR. (a) EFHRE
ERFAMRFEE 6 £KRMER, (b) BEFHREERFAMRFEE 6 Linkh
mHE, (c) EFREEAHMEFZEG tHLER.,

[R5] —EMEM D EFHREERAAMREEE 6 O timtim&.,



WO 2010/092747 4 PCT/JP2010/000282

[0016]

[0017]

[R6]—EHEHIDEFHREE ARRREFEE 6 OEESHRAR,
[H7] —EEFDEFREEAAMRFEE 6 EFHREERAFRMMRIFEENT
HERUZ0LER,
[H8] —EEMDEFREEAAMRIFEES. (a) EFREERAMRE
FEWER, (b) EFREEAFMKEEELEAR,
[F] —EEFDEFREEAAMRIFEES. (a) EFREERAMRE
FEWER, (b) EFREEAFMKEEELEAR,
[R10] —EEHDEFHREEARHRIFEES. (a) EFREEAAHR
FEENERN, (b) EFREERAFMKEEELAER,
[B11] -5l 0O BEFHREEARHRFEE 6 DHAR,
[B112] —EMEFI D EFREERAFHBRIFEE6,
(R3] —EFEHOEFHREEARHRIFEES. (a) EFREEAAHR
FEENERN, (b) EFREERAFMKEEELAER,
[R14] —EEFIDEFRAME 1 4 B L UVEFREEAHAHNRBFEE 6 DB
B
[BR15] — a6l D BEFHREEARHRIFEE 6 DHEARHAR,
RAZERET H-ODHRE
B 1ICAREAD—EEFH THLIEFHREE 1 B L UVEFREERARAMRE
FE6NEAEHRETY, EFHREE 1 OFEARIE, EFH2, a0TUY
—LUX3, ®PLoX4, BHEHLUOASIZEYERSINATWNS, oJVTY
H—L X3, @YPLUX40MIZE, EFHREERENRIFEE 6 ANEA
Ehd, BELUXSDTAICE, BERT A, BEAERTDTICIE, TVH
AT8MNEFINTNS, TVHAAS8IE, ERERFHIICERINATLDS
o TVHAASSOTEICIE, EEL SRS 1 0ARYFFIFSEN, EELS
HEER 1 VIS TS, EFREERAENRIFEEGS LAICE, ED
XRHB1 2N E MBI TEY., EDXHIEE1 3ITEHEIATWS,
EFH2:0E aVTUoY—LUX3iEE BEFHRAHNE14, HEE
5[EFhEh. NILT16ENLT, BHRBHBEERVT1 7ITHERKEIATY



WO 2010/092747 5 PCT/JP2010/000282

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

5, ETREEAHAHEERBFEE6(CEN—ROORIEY, Z2EMEEDTE
W77 AT ESN-RIE1 8 TEFIN=t/L 1 9NERIZHE 2 0 HV%EE
ENTHEY., AREAE2 1 a AWMBELUVHTAHRE 2 2 £imEbh /L1
INBRIBAZINT LD,
HRBAE21aldHAREIY FA—INILT 2 3 a N LTHRETEE
24 allBHREINTVS, ARAERE221F/0N\LT 16 ENLTEERY S
171CEREIN TS, -, EFHRAME 4(2F, RIE1 887 t/LS
WITHREZWREMFTONDB LI, FREAE2 1 b AHEAEASAAR
EaobO—JLNLT23bZENLTHAFTESN2 4 bITEHKSATL S,
EFH 2 OFRELLEEFB25FaVTUoH—LUXBITEYIESH
AH20ICEsEND, HH20%FEBLE-EFR25EML X 4I1T&
DRI, BELUXBITKVIEKR, EERT7 LITERESh S, T,
BAR7EZHFB LS. TVHASSITHREL., EBERTHO IIERENET
Ehd,
H2(c—EEAOEFRAHE 1 4BRES L UVEFREEAABREL
BE6ND—BIERKRERT, TREAE2 1 anbHARAEIY FO—JL/NLT
23aTEILT1IONIBDFRELXAEL., HRAAMTOREM 2 0 DBERE(T
3. L1 ORNEDHTADHKIE., HABKE22M5EZERY T 1 712&
YRI5
O, EFHRIAHE1412H, AREAE21 bhLHREREMNITS
SEITEY, BLTORNDENEZERL., RIE18ZRETHZ&ITEH
Y, 21 9ORBOEAZEOICHE L THIREE 1 SAHENE K 5125
Fl. ETRFBHE 14 LEFH20BICITRY E#HT-ETRY 5h iz
FRE26%HL, BRZEERT1 7THR IS EICLY., ARNE
BEFHR21CFEL, EFH2ZBETIDOEMCIENTRTH S,
REOHETEFRNBBAEELN—ARUIERE, BEE ZELEDET
RTHERESNSFERERE L1,



WO 2010/092747 6 PCT/JP2010/000282

[0024]

[0025]

[0026]
[0027]

[0028]

[0029]

FRIRDAMAZIEST T 5 HRIE, BEFREELEENMENA R, HIZE, K&K,
Bk, BREGLEEAV

B3Il —XEHlOREEKEARICEHS TG EFREERXHRREE
6 DEEHERE (a) , LiHMER (b) . £WLER (¢) 277, RE
1 8 [XIRIEEREIER 2 7 [CHRYFITohTH Y. RIREESIE 2 7 (LEFREE
1DHRAENDTA I OA -2 28T TEY., Y4/ 04A—-5228%
EE59 5 2 &IC& YREERENE 2 7 2 KERBAIGETHD. A 20K E
BEIMmBEDY )y FRECEAEH DL EREImEEOHRIKICITEIR
ANT=TIR T, I 1 9RIZY VG NA B 2 TRAEEN TS, [RIEEEENER
27 LETFHEERARHRIFEES KKIZEO) VI3 0MNTELTE Y.
EFH2 5 RBIAICRIKE 1 SHMAMNEET 5L 3 ICREREEE2 75y
A EICEYEILT ONDFERRZEZNEBEENT S EMNTARERTH D,
TILTORNBCHAREAE2 1 aMbAREEAL, HAAFTEKTORM 2
O ZHEARETH D,

M4 %#ANT, RESZAEICLEEGICDOLNTEHRERAT 5,

REBEMTIL, REBEBOBEBICOVTEEEIATELST., REEOHH
DEDXAMPEE L SAHIEIRTRETH o1=, Ff=. RIEDT-HDHRE
BROXBEEHBTITS CEXRETHDEVSHBLH o1,

M4 IC—EEHDtIL19ZRMT D& ICIRERSI2 7 2BEL1-15
ENEFREEARHRFEE 6 D2EHEAR (a) , SLiHMHER (b)
SimtEER (¢) 2 RY, /L1 9DHAKIEIEFREE 1 DTEARAML LA
V0A—828%EETHLICKYTARETHY ., AARIGEDEILT19A
BOHAPREEHRTRETHY ., TOR, MBFELRS L <RE18
PHRIZEYBEES ATV B R HEEERERHE EDXSH, EELSH
MERZEITITS ZEMNTAREE D,

HATELETOREKE 1 8HRARICBHTELILEETHIN, FAHD
WE. EADRIE 1 8 M BIEICKFERETHLIICII VD0 4A—45 28 %1k
ZTH&LY,



WO 2010/092747 7 PCT/JP2010/000282

[0030]
[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]
[0038]

B5 Tl REZEEAMICEBTRELERHICDOVNTERRAT S,

PR TIE, AREMERHOEHDAMOVTEIBRE S ATV
f=®IZ, BILBOAREANSIMEGEIZIE, HRICKIEFHROMELIZEY
. BNRERENRETH DLV SEENH > 1=,

B5 (a, b, ¢) [C—FEHDRIE1 8 xEEAMRICHEFRELE TR
FEARMRFEES FHHALY) OEHFEARNETRT.

fRIE 1 8 IFHME X3 1ICEESh, WS Z 3 1 LIREREE 2 7 DREALED
[CIEROHU->THY., BE1SITEEARICHET L LEMNAEETH D (
al) o

F-. EFREEAAHRBEE 6 KRR RBACLRUEETHLITE
ST, RE18FLYRAM20ICKYEDITHENTRETHS (b)
NIZTKY, HRABEZNSC LEFROFEAEZNRZ. & YBHHEEREET
STEMNTRETH D,

EHIT, HM20CHLTTADRIE 1 8 Z2EFHREERAAHRIFEEG
KEDRIH;ICEY L, LEFEE 1 8 IXRIRERES2 7(cty hFT B E
[Ck>T, LERIE1 SDABET HENTRETHD, CNIZKY., [RE
18THIL19ZFHLEEL, L1 9OBTEADHELLTE, HRAOEHE
HMZ B ENTERNREEBRENARETH S, S HITRIGEIE. LERE
18 ZKERESE., CIL19ZRAMTAH_EICE-T, L1 9RNDHER
MERETITA, REEROBSHERES LU, LYBRENEWVED XS
., EELSHHATEEERED () o

HeIZRiE1 8ZEEAMICHET HHADHANERT. RE 1 8HME
Uit on-REZ23 11210 5 30A”RYMITFSEN, EIL1 9RERE
NEBEERT L TS, FRIE 1 SDBBENZIXFH®R FS4/\—3 3ZHL., Bk
FoA/1N—3 ITEIFT-REREIRESZ 3 1ITTRIFL-ANIEAEEGEIESH
EICKY, RIE1T8ZEZMYMITHLIBEIAI 1 LTICHESES,

B7E#RANT, AHOMEBBEEBICONTERRAT 5,

B7IC—EmFOEFHREEARXHRFLEE 6 DEWMER (a—1. b

}

r



WO 2010/092747 8 PCT/JP2010/000282

[0039]

[0040]
[0041]

[0042]

—1) , AWLEAE (a—2, b—2) %77, EFRESARHRIFLE
6Dt 1 IORNTITE—2 34N EFREEARMRFEE6IIRYIET
EEEINhTLS, E—2 34— FR3 6 %N L TEFHREE 15EEKND
MBERI 7ITHEHELTWLS, R 20EMETHY. £E—4% 3 4ICEEM
BLTWS, BEREShI-tIL1 9ONBRIZ, FRBAE21aLYHREEA
L. ZOHE—4 3 4ICERERI CLIC&Y. BH2 0EEMB S,
HARENEL, TOBFERRT L EMNARELLD (a—1, 2) ,

ZTDHE—FI4ICERZTHRLI-FER, AXEZHKRL. LTRE 1 8%K
ERESHE, L1 9ZHKRT S LITEH>T, HE 2 0DR—RHFDRIE
BERDE N HEEBEN TR THD. . EFR2 5K > T, #M/MEEHD
EELSOMETSIREL., ERDRENS . M ORIE1 8DEEDHZ LS
mhElgEE b (b—1, 2) .

M8 ZRWLNT, MALEHBMADEBZICOVWTEHRHAT 5,

B8 I —EHEHNEFREEAXHRHFEESE 6 DEHHER (a) . %if
L@ER (b) 2579, EFHRESARKMKRFEE 6 DEMIBICEEM20
MBAE—4234 adfthlc, RE20CBREDIEBHREERET 50125
DEBFAE—2 34 b N EFREEAAMRBEEGICRU 35 b TAES
nTWb, ZBERAE—234b(3RE1 8 THEASNI-tI/L 1 9REIZEKE
End, ZRERAE—234blX—FiE3 6 biTHERich, A 20mMzrs
(FRIDOMBERIC)—FR36 b ZNL., HEiichd, HEAE—42340b
[CIE, ZEADEEI SHAERMESNTNS, ZEAE—234bZxMH
FTHEITKYE—E34b LDERERANDERI 8AAM20~EEIND

HoII—EBEHNEFREEAXHRBFEESE 6 DEHHER (a) , %if
L@ER (b) 2579, EFHRESARKMKRFEE 6 DEMIBICEEM20
MBRAE—4234a, RERE—234bDMhic, EEImMEBENS v K
HREICAESH DML, EESmEEEOARKICIT MR 2 0 b A%
EINTWS, HH20bEEILT19AICY VY NRI2TEEINTLS



WO 2010/092747 9 PCT/JP2010/000282

[0043]

[0044]

[0045]
[0046]

[0047]

[0048]

[0049]

o CITKY, MBAE—3234a+t7&FRELTHEAT S EMNTRET,
R BEDEBREZRAM20bIIEBT S ENAIRTHS, Fi-. £—
ADESFBEFRALT, BH20bFZMAT B ELTARTH S,

B1O0II—EEHINEFREEAANRFEE 6 OLWMMER (a) . %
M EER (b) #7379, EFHREERAAMREEE 6 OLWMEBICIYMAFITS
A 20, MEAAE—423 412X —FREI6EZNLTNMBERI 78
FURARRITHI S 9 ICEKAREE B> TS, F-. B2 0FEEEICE
BEXAO0ZHRITEEANENTIGRRET S, AM20FE—2 3 4ICEEME
ENTHEY., FEE29 2N L TRASRITEIMI 9ITHERT S &LITL Y
HAM20B8&UE—4234FaHNTEHEENTRETH S, XY, A
CEESEFETORM 2 ONRICEBREARETH D,

F-. BRMBBS I USHAIZESERB FY T MHEL BHIGEOERHID
WTERBAT %,

1112, AEEHAZAVTRH 2 0ENAL-BEOHARKERT.

ETREE1VAORME 1 4 (CEFREEARHRFEE6 2 Y LT
55, MUMLUXADHRIIEEARTHDIDT, MAEROAAMNL E—
R B A4FKFEAADO—L Y NEZITS,

B1 2 ICAERPIDEFREEAANRHEEODAMLANERY. B
FHREBRASHERLEEcDRE 1 sOMKE. BBAMERBMASI &S
BEARHLIVWERATBKET S, B1 105, A2 0MBAROE—4S 3
ABFUVHM20DBBARIIKEAMELSTSH, BEILTE, REER
FTIERKERI B ENTRETH D,

1 3II—EEHINEFREEAANRFEE 6 OLWMER (a) . %
mEEE (b) 2779, RE1 8 TEHAINEIL1 ONMOETFREEH
AHRFEE 6 KMRITHNENBIERTF 4 1 28T, EFREE1NDOER
4 2icEmShTLS, ChlckY, RE1 8 TERS-tI/L1 9RE
DENZEZRBET S EMNAERTHS,

K1 4II—EEFIOEFRAME 1 4B LUVEFREEAXHRAHLES



WO 2010/092747 10 PCT/JP2010/000282

[0050]

[0051]

[0052]

ZTRY. BFHEEAHE 43, EFREE TRIEA OGN, FIMETERLE
PREZEFHRNBBTEZLIEETH S, L1 ONHDEFHREERFAH
RIFEE 6 KKICH/PNENBIERF 4 1 a 2RI, EIL19SEDE
FREEAAHNRFEE 6 XKRICHOHBNEARERF 41 b EEHRITH, M
INEABAIEZF41blE, EAGF42bI2EHEEIATND, ChITEYEL
19ONTMDEADEMNZ, EIL1 INEEEDEFHREAHE 1 4 NEBDES
ZHETDIENTARETH D,

157 DEEHDEFHREEAXHRIFEE 6 DFEAKARZTRY
(1) B#20ZmMBRAE—4234alffFstEd, £, A 20I128E%
LHBERANDERE I8 EABRAE—234blftBEEE S,

(2) EFHREEFARHRFEE 2ETRABE 1 4(ITHEAT S,

(3) RIE18DLENRETHM 20 ZHET 5. BENHNIELED X
-EELSOWZETD,

(4) RIE18I2&Y, ®IL19ZERT S, HRABZAEEREZEAL,
W1 9ADENERET 5., EANEVOICRIE 1 8HBET H5BNDH
HIGAE. BIL1 IONMILHEEFRAME 1 4LAREEAT S,
(5) B¥M20ZmMAT 5, MK EHAMOITARIEZEHRE, 2T 5,
(6) RIS, MBEZEEL,

(7) RIE1 8ZKEBBESHE., EIL1IRNDAREZHRT 5.

(8) RISEBME I RRERE. BLUDHT 5,

LEDESIC, BERHFEZRFL-FE, EFRES 1ho—ELHM2
0FHT &M<, BHICARFEARTORG O LR EHEMEET, 56
(2. BN EEEHRE, DA TERETH S,

tEDBREZHEAEHLEDSZ LICK Y., RERILVATOENZ ERHEICHIE
L. BEARAFEARFHLNIFR AP TORETOELR, IZEERTRAR
BICEPHERBEREIOLR, BELETRGOHE MIRKKERATOEY
BREDHE, £, BEANAZREARFTORGEZDE S REEHARLESRE



WO 2010/092747 11

[0053]

DMETI CENTIREL D,

S DA

1 EFREE

2 BFH

3 avyyy—LUX
4 L oX

5 BHFLUX

6 BFHREERRHRIFEE
7 HNR

8 TVAHAT

9 EBRERTHE

10 EELSHHES
11 EEL SHI#EER
12 EDX#BHEE
13 ED X#I{EER
14 FBFHEEME
15 HEE

16 /LT

17 BZERVT

18 [RIE

19 +

20 HH

21 HREAE

22 HAHLRE

23 AREI>EFO—LALT
2 4 HREEE

25 FFH

26 HRE=E

PCT/JP2010/000282



WO 2010/092747 12

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

FRARER Zh &R
AU AAA—4
WHIE
oy
|z

Y27 NAT S
227 I A
E—%

>

) — F#R
MEEIR
ZERDERE
RIRE RATEAD
BUNENBRIERTF
£ A5t

PCT/JP2010/000282



WO 2010/092747 13 PCT/JP2010/000282

FERIE]

[FERIE2]

F5RIES]

(5 RIB4]

[FE3RIE5]

SRR D #EH
—REFRERET SEFRE.
RIEEEFENMOHME SN DIEFRENRERL., HAMICEHIT SBFR
HEFERE .
AMNORE LE-EFERET SRS L.
RIRREHBNSDESICEODVWTHBBREERT SFIHFER L., |l
AR ERTT ORTFRE.
RTEEEM Z R ORI FR &
ElRAEFEBRICENT,
BISERBREFRIC, MIRRBICHREEBT I HABBFE. &
FUHRT SR FERERA.
AHMOETICREZEL, TAFREAREAMZOEZZREEH LM
FAEOFESEZEZR L=/ ZEERL,
RIELERMERSIC, AEEREONICHRZERT HHBERA .
AREREONMIICEZELVEWNENDHRABEZES L ER/REBETH
FREER JVETFREERAAMKRFEE,
FBREVEHOEFREECEVT, REDHMIIZIES T HHRE
. BETHREBELREMEVARTHAZ LITELY, HHETRDRELE
DERETES, SN URLECEEHMET IBEFREE,
FBRE1REHOEFREEARMERZECEVT, REOHET
BEFHRAEBARRGN—HRUE BILE ZERLEOBETHRTHER
SNEHFEREETH S LEFHMETIEFREEAANREERE.
FBRE1REHOEBEFREEARMERZECEVLT, HHOLETIC
BEL-RIEE, ETREOEARWEFADRIENKESRIZEB A
RRUEBEAT O LERBET OETREER JUETFREERR
HERFEE.
FBRE1REHOEBEFREEARMERZECEVLT, HHOLETIC
BRLERBRIE, EEARICHRBARGEEBZAIDILEZRMETD



WO 2010/092747 14 PCT/JP2010/000282

[FE3RIE6]

[FERIET]

[FE3RIES]

[FERIEI]

[FE3RIE10]

[FERIE11]

FERIE12]

EFHREER L VEFREERAFHARREE.

FERIF1EHDEFREES SFVEFREEAHMREBREICEN
T, BILAICHMENRT SBBERIT-CEITL Y, ABMBEIC
B HAAREATFTORMOREZERTRLEFREESLUVE
FREERAHREEE,

FBREGREHNEFREEAAMARZEEICSNT, AMEMEYT
LHBEEILSHARE—FTHY., 1EHLIVIEHRERZ., HHZEE
BE—SICHBESESHILET, HAFTET[RTORMMES S LM,
—DDE—RITHBESELHAMANNDE—RITABESE-MEDESE
WNERETHD C EERHMETHIEFREESJVBEFREEAFAHR
FrEE,

BRET7EHOEFREEARMERZECEVNT, cBARE—
R, REAMBEER L EERBET OBFREES S UVETFR
FERAMREFEE.

BRETREHOEFREEAAMERZECSENT, CILZERT
SRIEMOBRIIRARE L UVHEARE L, MLERREORFARE
E—RHEAERTDELIICRET S LRI IEFREERA
HERFEE.

FBRIE1REHOEFREEARMEFREZECEVT, CILAIZTA
VOTLyov—TF—VERBADSILERHULETIETREERARH
REEE,

FERIF1EHDEFREES SFVEFREEAHMREBREICEN
T, CIAEBDDRRAEIIIA ATy o vy—F—DF KR C
EERBETOETREEFIEFREERAMRFREE,

FERIF1EHDEFREES SFVEFREEAHMREBREICEN
T, ILARICEAREEAT IMBER T L ZRMETOETFR
FEF-IEFREEAANREEE,



1/14

WO 2010/092747 PCT/JP2010/000282

[E1]

3
b,

a--.,__,,l\}

1\7/ VP
V.P
23a
Z24a




2114

WO 2010/092747 PCT/JP2010/000282

[E2]




3/14

WO 2010/092747 PCT/JP2010/000282

[E13]

25

(a) 6
18
30 27 ) 28

7
7 /4

20 32 21a—"" {\22

30

25

21a 22

U “““‘

:ﬁiﬁ%%?ﬁﬁﬁ?ﬂ!?dﬂ!lﬂﬂlf

(b)

RN

/
22

{e)




4114

WO 2010/092747 PCT/JP2010/000282

[E14]

6

|

B i 5
i .

20 21a-""] i 22

25

21a, 22

(b)

(c)




514

WO 2010/092747 PCT/JP2010/000282
[E5]
5
1
(a) 032 31 8

e e

7
//i"-“'"-////////////////
v /// ‘A I

-

A

WAL 7/

7 rﬁr—ﬂ/////////////

.__—.—_.—__—\\ ppin s nioteiinnsstosssiosstmmiomsisss ol st e

///// l.lI//////////////////

(c) 27

4
/Sd;: ------------- g
AR TR \

Faa BRI
===,

31 30 21a, 22

N




6/14

WO 2010/092747 PCT/JP2010/000282

[E16]
6

m|m

33
)
N

w
w

31

30 \

N FORTNN i s ONNNNNNNNNNNNNS L %




714

WO 2010/092747 PCT/JP2010/000282
[E7]
7
21a, 22
25 30 27 36 6
18
_ 30
W . WY b Y. \/\.’
l LA

(a—2)

21a, 22

(b—1)

(b—2)




8/14

WO 2010/092747 PCT/JP2010/000282

[E18]

-m‘__r_,- A A AT U AT S AV AU A A A AN A AT AT AT AN SV SNV AN TS,

Y.

"‘?7/7%/////// 7//

(b) 35b 20




914

WO 2010/092747 PCT/JP2010/000282
[E9]
9
25
30 18 214,22 6
(a) o o
35b
35b 38 : 34b
|
S o 2 o o 2
7,
4 i
i
35a i
34 2033 32 35a
120b
i 36b 36a 30
i
|
i
I
I
I
: 18
i
30 20a;38 21a 8pb. 36b \
(b) 3%b | i |34b
i
N
N
35a ;
20b i35
34a a0 a22

36a




10/14

WO 2010/092747 PCT/JP2010/000282

[E10]

25

27 2‘!a 2 6

4 P
&“ L\\\\\\\\
V/////,Y/////////, 3

‘&‘\\

73 TAPL NPT TNS
LLLLRLALLLRL AL

r“" \_ _\\\\\\ W/Iy/ % ;,/ :}/\i%})
34 40 %////// A

N
p%
~niif—
77

g
W
~J

N

"Q;}:
N
N
N
nE
N8

. N

SRR

(b) 80 s




11/14

WO 2010/092747 PCT/JP2010/000282

[E11]
11

AL X OHR (EE)

ElL 2 33 (KHE)

MEBHRAR

-
e

r
a v
™

b

AN
-
i

[E12]

(a)

A

AIrI. T

Sy

»

s

(b)




WO 2010/092747

[E13]

(a)

(b)

35

\

12/14

PCT/JP2010/000282

B 13

36

i
20 |

i
34 \3 6 21la 36

\ L p
AN ANRAVNNY
M@%i\ﬁ

\

H
i N

30

AN NANANNN

22 41



13/14

WO 2010/092747

[E14]

E 14

PCT/JP2010/000282

------- : SOOI
B e N N

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

..................................

1

~-21b

22

00—




WO 2010/092747

[E15]

(1)&EH20, ZFRI8HKIE

v

(2)EH AL —BHE A

v

(3) BT -4

(4)EIL19FER, AREA

il

(5)EM20ME, BHE

14/14

15

PCT/JP2010/000282

F

AHEANHREA

v

(B)MEELE, LIRS HRAEER

v

()L BHBLEER

v

(8) BN RREBE -2




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2010/000282

A. CLASSIFICATION OF SUBJECT MATTER
H01J37/20(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

H01J37/20

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2010
Kokai Jitsuyo Shinan Koho 1971-2010 Toroku Jitsuyo Shinan Koho 1994-2010

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

12 May 2000 (12.05.2000),
entire text; fig. 1 to 5
(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E,A JP 2009-117196 A (JEOL Ltd.), 1-12
28 May 2009 (28.05.2009),
entire text; fig. 1 to 8
(Family: none)
A JP 2003-187735 A (JEOL Ltd.), 1-12
04 July 2003 (04.07.2003),
entire text; fig. 1 to 10
(Family: none)
A JP 2000-133186 A (JEOL Ltd.), 1-12

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

02 March, 2010 (02.03.10)

Date of mailing of the international search report

16 March, 2010 (16.03.10)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2010/000282

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

JP 9-129168 A (JEOL Ltd.),
16 May 1997 (16.05.1997),
entire text; fig. 1 to 6
(Family: none)

Microfilm of the specification and drawings
annexed to the request of Japanese Utility

1-12

No. 22559/1990)

(JEOL Ltd.),

15 February 1990 (15.02.1990),
entire text; fig. 1 to 5
(Family: none)

18 October 1972 (18.10.1972),
entire text; fig. 1 to 3
(Family: none)

Model Application No. 101057/1988 (Laid-open

A JP 47-24960 A (Hitachi, Ltd.),

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




] SR A EpsHpEEs PCT/JP2010,,000282

A, FEHROBETAHSHEOZE (EERSTFE (1PC) )
Int.Cl. HO1J37/20(2006. 01) 1

B. RA&Ex#TonH

A& AT - i/ NRER (HPRRRF 8 (1 PC) )
Int.CL. HO1J37/20

B/NRERUS O BEE CHREEZ T -0 EENLHD
HAREERAFEAR 1922—19964
HAEARRERFEAR 1971—20104
HAS[H E A 28 5 AH 1996—201014F
HAE B EFE AR AR 1994—20104F

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BIdE94 2% L0 b5 3Tk

71 SR B9 %
B 7Y %k IR RO OEF P EES S & &g, COBEd L EFTORR A RIEDH
EA JP 2009-117196 A (HA®SE 7S H) 2009. 05. 28 1-12

2, K1—8 (773IY—721)

A JP 2003-187735 A (H AR 7824k 2003. 07. 04 1-12
A, K1—10 (773U —72L)

A JP 2000-133186 A (HATE A =H) 2000.05. 12 1-12
2, K1—5 (Z773IY—721)

W CHlOBEXICHLIIMMBFIEIN TN D, I X7 b7y 2 U —BT A BI A B,
% BIAXTMOBT I — O B DOBITAE SN SCR
TA ] BHCBIEO H DR Cid /e <, —ROBMK#EL RS [T EEHEEA ELE A RICARSINLEIIRTH- T
H D HFEE FET 580 Tl <. BHOFEIHER
'E | EBEHEBRTOHBEE 38T Th L2, EEHEA DIRDT-DIZBI BT 56D
DRBICAREINZLD X ) #CBEOH D TR ThH - T, UsE RO A THMH
(L) B RICERR R 2 IR T 2 SRS th o SCRR D 31T DEFHMETESER VW EELZ BN DL HD
AE L <IIMOR 2B R 2T 2708 HY TY ) HICBEEOS 53R CTh o T, HikCmk & o 1 L4
%3k (B A f9) FoIERE D, BEFICL S THHTHAMAEIC
O] mEEIC X BB, R, BrRECskT 53X L oTESEMRBNEEZLNL LD
(P EHRHFEHAC, OBEHEOEREOEME LM (&) F— 72 F 77 I U—3C#k
FEpRA 252 T L2 H E S RE S O R EH
02. 03. 2010 16. 03. 2010
[E B AR A B O 4 B R UV T FFTEAEE (EROH HHE) 2G| 9117
HARERTT (ISA/JP) EH BH—
HWHEES100—-8915 -
HERMTAAXENE=TH4%3 5 EIEES 03-3581—-1101 F#HE 3226

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)




= SR Ak EpHpEEs PCT,/JP2010,000282

C (Bi&) . BEd 2 LR8O b5 3k

B FSCIR D BT %
BF Y — BIASCING RO O AT BT 5 & &3, F o BT A ETo RS RO
A JP 9-129168 A (HAE 7#UE4E) 1997, 05. 16 1-12

2, K1—6 (77IY—7L1)

A H A E] 52 5T 280k R 63-101057 2+ (1 AS[E 32 9 e gk HRE A B 1-12
2-22559 7)) DFAFZ IS L7 IE X OCim ONF iy Lz~ A
a7 4 (AARSE RS 1990, 02. 15

£, M1—-=5 (77 VU—7/L)

A JP 47-24960 A (#F:\Stk B SIRYERT) 1972, 10. 18 1-12
2, M1—3 (Z7IY—720L)

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

