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(54) Title: CHARGED PARTICLE BEAM DEVICE
(54) HEADEF : B TFIREE

(57) Abstract: Provided is a charged particle beam device, comprising: a charged particle source that emits a charged
particle beam; a boosting electrode disposed between the charged particle source and a sample, the boosting electrode
forming a path for the charged particle beam and accelerating/decelerating the charged particle beam; a first magnetic
pole piece formed to cover the boosting clectrode; a second magnetic pole piece formed to cover the first magnetic pole
piece; a first lens coil disposed outside the first magnetic pole piece and disposed inside the second magnetic pole picce,
the first lens coil forming a first lens; a second lens coil disposed outside the second magnetic pole piece and forming a
second lens; and a control electrode formed between the leading end of the first magnetic pole piece and the leading end
of the second magnetic pole piece, the control electrode controlling an electric field formed between the sample and the

leading end of the second magnetic pole piece.

[HeZEA ]



WO 2018/179115 A1 { I IADL 000 0

CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC,LK, LR, LS, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA,
RO, RS, RU, RW, SA, 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.

BN EEEE(REDLRWRY .. 2 TOEHEDLEF
EANTAE) : ARIPO (BW, GH, GM, KE, LR, LS,
MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 1—5 ¥ 7 (AM, AZ, BY, KG, KZ, RU, TJ,
T™M), 3 —0w /% (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

NN

— BERREHRE (£H%521%0))

GNEHN : BN TFREEI. HENTRABMEIA2TBATFRE, MENFREEARNEOBICERES
N, TENTFROBBRAETKT 2RI, ZETEBNTRENBET D T —R71 Vv IJTERE, T—
ATAVIEBEBI) FHDICHBRINZIE—DHIBRE, E—OWMEBHRAEBED LHICERINGE
—OWMEBRE, E—OWMBEOARICEEEIND EHICAIBRE_OWMBHRORAIICEBEEI N, £—0
LYXEHKRTH2E—DLYyXaOM I E, BEZOMBROARICEEIN, E-DOL VY XE2ERT
DEZOLYXOM4NE, E—DOHMIBADOERBEE_DOHIBH OLREEOBICERI N, HH
EEZOHBE DERBOBICHRIE2ERAHHT 2HHERE., 2HA 5,



WO 2018/179115 1 PCT/JP2017/012782

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

oM =
FHOAM : AEATIRERE
Ao 2F
FRBE, HEHTREBICET 3,
BRI

HENTREEICBWT., BRLVAZEBIHLET X741 VB
RLYXEAVWERMIICOWTHERIINTWS (BFXE18R) . B
1oL v ZOFR &I, Bl BoRBERICL MBI RILF—ERERIC
BIFDPBEOTITH S,

FoAT AT DR

FrEF SCHR

BESESCER : EBITE1 —2 9 8 6 3 3B 4R
FEEA DR E
REAVBRL LD & T2RE

BrersCmh 1 I & i, AR ORRICE Y DEENEC QB BEENH S, &
WOBFRENH D, BIZIE,. HRKREICMOZET 255, HEMNTROB
BT BHEICE L THBMER L TWEIEES., AR LEICERINEERL V
ANEH. WL v XOMEESLIENEL B,

ZIT. AEBOBMIZ. BRLYXDEHXEIHT 5 & THEOMEEE
RrERTIHBNTFREEZRHBTZ I &ICH S,

FRERRT BDIODFE

AFEPO—EBEORER FIREBIL. FENFRERETI2AENFRE
 HERNTFREEABEOBEICEEIN. WENTROBRATKT 5 & HIC
. SEEHEBENTREMRET 2T —RA T4 VJEBE, T—RT 14V JEMR
ZBRILDICERINDE—DHIBHR &, E—DOHIBHRZED & D ICHKRE
NHZ2BZOMIBH &, BE—OHBE OMUICEEI NS & HICRIGEEEZ DM
BMEORBICEEEIN., B—0DL Y XEERTZE—DL XML E, &

el

}

A Y
A Y



WO 2018/179115 2 PCT/JP2017/012782

[0007]

[0008]

[0009]

[0010]

ZOHRB A OAICEEBEI N, BEZOL Y XEERT HEZDOL Y XML
& B—ORE F OSIHER & B OGO RSl & OBICHER I h, HE
EBEZDOHIBH DFEIHMOBICHR S E2ER M T 25HEEBE. %218
Abs
FEERDORR
AFEBRICEINIE, ERLVVADEA%ZMHT 52 & TERDEERREZREIR
TELRBNFREBLARET I &N TES,
IS4 T oD i B4 7 5 A
[B11]S EM®D#EREH,
[E2]S E MDA,
[ B1315m% & R DOMEE,
[B41xd¥pL v X &R T 2BABHODEIT= v ~ DUTES.
[BI5] D EIERT AN EE S N 2 EARRE S OMER,
[H6]1REIZ=y DETEFREDBIEE,
[R7]1HEEBADEEZE AT EDHIEE,
[E8]F | B—S E MDO#EIRE,
REPAERET 7D DFRE
UTOEBEE T, HENTREBO—EkE LT, EEEFImME (M
T. SEM) #FUCEHEAT 2D, ChICRSNh D &idad. flzid. £X
A4V E—L—EBETEMEESEE (UUT. FIB—SEM) . &S
BEFEME (STEM) | FICHERATETH S,
EhEf 1
B11SEMOEIBRTH S, %S EMIE, —REBHTFH (ZITlR—
REFHR) #53B 103 ICEBHITSLZSEMEEXRT102E, HEK102%58
B LUARKICHEEZNETIHABME101E, HBE101 28HT 584
100&, BRERTTSZE=ZY (RTE) 104&, SEMEFRDYRT
LAEHEIET DEEE1 06 &, 2EZ 5,



WO 2018/179115 3 PCT/JP2017/012782

[0011]

[0012]

[0013]

[0014]

H2IESEMDFMETHS, SEMERKT02(F, —REFHRI12%
BETHEFRI11&, —REFR112%2881 03 LICERIESH
ML ZXE, —REFHR112%2BBFR1T10ETHONML VX &EimET
IEXHE, ZRYIL Y X EEVWIRLF—RETERIEZ20DT— 7T
AVTE®B1 1 IRVEIEEB1 14, —REFH1T120BHICLYR
HF1O3HMLELZESTEFI121 2RI 2MHEBF122, 123&, %
HA%, 7—RT4VJEMB1 1 3RCHEEHBEBT 14ICFY—REFHE
12%ZmMET2dE. WML UV XICIYEREBZZITIBEO—REFHET 1
2OIRNF—IIELRBED, LY XREMER L. DRENKNEZET 5,

T, WYL IEld, BREBEOHMAL VY XTHY., 2FEDOE—
KBTS, —DIFEBEANDEIZORAVWHEVWEREROMAL VX1
19 GEREE—NR) THY. $5—2OREFHBEABIZETKRT 228D
WMRLYX120 GRETE—FR) TH2, siBIEHABLADHIZORIDN A
WeHIZEDORED LW PHIERNOBRRICEL THY., BEZHRL
ISR ETR T 2 & TL Y XERERDEMRICL Y SoMEERRICEL T
W3, ZOLDIC, ARICIHELT, BRL VY XDL Y XE—REFEWSITS
Z & TRIEWDMDARETH 5,

IZEROMAL VX119 (B—DLVX) I, E—0HMBH1 150
HMUICEBINE_—ORIER 1 1 6 DRANIICEEINSZE—DL Y XI4M )L
11 7ICBRERIET, B—OHMBH 115 &B_0OHBR1 160D
ICERINE, —H. BEEOBMAL VX120 (BZoL VX)) IF. =
DOHABH 11 6 DHAUICERBINZEZDOL YXMW1 1 8ICERERT
CET, BZOHMEH116 &1 03DEICERING, —RETHR
1T20HB 103 LETERTZEIIDIMNIICRIERZHEET1 05Tk Y
HETEIET, INODOHAL Y XDBELZFETE 5,

BE—O/IBH 11 5RCEZOWIER 1 1 6 I3ERFRFEAHERIRTH
Y, Mgk R— AT a— LR E ORBIEEMBE TERIN D, T £
OB 11 6 OEFHUDREFLIZE—DHMER 1 1 5 DFERMUDREFA LY M



WO 2018/179115 4 PCT/JP2017/012782

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

TN,

B—OWBHR 1 15 RUCEZOHMBF116REFRTI1T1&HM103
DEICEEIN., FZ0OMIGH 11 6 3E—D/IGH 1 1 5 OAMUICEE X
had, EZ0OMHMEE 1 1 6 OFEBHMASCIREDIXE— Ofigis & O BHA S ImER &
YHEBAICEREI NS,

EEEFERANTIMESBICIE. SEMERT 0 2RICEHINLERXR
MEEE122&, HARZET1O01ICBEHINIEARERESE1230HY. I
ZE, YUFL—YERVEREBROFEFRZAVCRERGENBVLH
%,

M3ITBEEROHMEHTHY ., AKEB EICHERINDEZDRESR
. BIIHABMIEMOEZDORRER. CIIIFEIIN/ZE_DRRER. 25
ERS

T—R74 V781131, HEh1 1 018 L TEfiarmZZHERIA
THY., F—OWEF1 1 50RMICEEIN. EFREE TN L E—DHIE
F11508A0%mELY £ TEETHREINS,

FUEIEAR 1 1 40%, JeEh1 1 0Cx L T2tk TcHhY . 7
—2AFAVTEB 1 IEEZDOHIBH 11 6 DEICREI NS,

T—2R74 V7811 3ICIIEEEREENML. HIEEE1 14117 —
AT4VJEBT13DEEUT. D2, 81 03DEREULDEEEH
Mgz, 7—A74VJEH1 1 3LHEEHB1 140EXRENELRDIFE
C EEBMNEICLY—RETFRI1 2ZFET HE—DRRER1 3 0K
TN, GIEIEMHRT 14 FE_0#EBET 16 RUEMN1O03DEMEICLY
—REFRI112%ZFETHE_ORZRERT1 3 1 M EKIND, I T,
BZOWHBH 11 6 DEHIMEFART 03 EDEOER. RO, HIEERE 1
14A~DEIMBEZEYMEICRET 5, T5&. FEZORRER13 1R
FTICHHEB1 14 E_OHBA 11 6DERAEICLYTRIN, HE1T
03 ELADERFNAEMADZIENTE S,

B, 7—RF74 V78113, HlEHSE®R1 14, EZOHIBEHR116



WO 2018/179115 5 PCT/JP2017/012782

[0022]

[0023]

[0024]

[0025]

[0026]

CRUL EBT103H, BWCESMICHII L TREI N, #1030
ENINEBIE%Vs, HIEHEH 1 1 4 ~OHMEEZVe, 7—RAFT4 VJEH1 1
SADEIMEEAVbEEERT S &, Vs=Ve=Vba LT LOICT B,

BIZIE., BEZOfMERE 11 6 DEIREBEER 1 03 EDEDHERHEEZ 4 mm
& LGS, I nAEBICR L CHIEEK1 1 40BXENT100VE
ETHhnE,. SR LOBERRNEMMA S ENTES, 2DEH. ARTKEA
OMOPHBMER G EDEBPEBICKE L TRETI2E_DORZERER1 3 1

EHEMHTDENTREE QY. ARPRICKELTRET S L M
DL ZMET 2 &N TE S,

g, 7T—R74VJ78B1 1 3RVHHEE1 14 DEEEIESEMOD
BIEETOIOHOGU | (RRE104) ICLYFRICEET D &EHNHEE
Thd, >T. BREHFILLIZIEBOERBEOEENEH 1D,

CZT. WMLV XDE—RYBRICT—RT4V78M1 1 3DBEXE%
—EEBICEEL. FIHBEBOBEEDCH%EEETSDIET. 7T—RAT4 VT
EB113OEREOERICHIAFREOELELICHDL v X&2ERT
5 ENTES,

RIC, SEMOFEREBICOWTEHBT 2, BFR1 1 1 h6KREINE

—REFEI1121F. 7T—RT71V78H1 1 30HEREZEZRTEITT S
o IERBEE—RDFE., —REFR1 1 21FIEZBEROBMAL X1 19IC
SEEREAZZITE. F—OHEERT130EBE_DRZEER13 1I(C

LYBEINHAR 1 03 ICBHINSE, — A, BEE— RKDFE., —RETF
11 2EBE—DRRER1 30 TREEINALKR, REEOHMAL VX1 2
OILLZEREREZIS. TD%., &R 1 03 LICHRINAEZDREE
RI3TICLYRBRINEARNT1O0IICEHFNINDE, 2OLDIC. —RETFIR
112527274V 78HB113ICLYMEIEZET, —REFHRI
1 2RBEVWIRIF—%EE>THRL VY IILL2EREREZ T D720, B
RV TRBIFICRETINEZBRT DI ENTE S,

LY ZERICEYERLAE—REFRT 1 2EEZIMINOREAERICE



WO 2018/179115 6 PCT/JP2017/012782

[0027]

[0028]

[0029]

[0030]

[0031]

STHBLEEET S, —REFRI112H1EB1 03 ICBHIND &, £
EEFI1 21 HEINS, ESEF12 1 ZEARKRES122H5 0
HEERHEE123ICLYBREINS,

FIEIER 1 1 4~DENMEXEZHHTH& T, F—DOREEHR130¢&
BEZOREZRERT1 31 ORERERAZHETES, HIZIE HEH1 10ICHL
TN MARAMELZE T I2E/PAHICHT L AN ZBERITIE, HA8E
DEZORFZEER1 31 5#IMEIL-WES. HIFEERT 140EMERBE
MLISED T2 LD ICHET hiE LU,

REROHMAL VX1 20%259@EtLEVWEES. EZORZERERT 3
1 ZBH5HICHEER1 1 40EREEZS<RET 5, £/ IERER
DOHRL VX1 1 95BN LoD, ERENPREICMADH B HE
EERRLIEWESIE. BIORBERER13 1 2BO2OICHEEELT 14
DEEEZEZDHIBH R UEHBOBAMICELS RS L IBRET 2,

CDEIIT, YL Y XDENRFROE— RICEWT, ABRERICEKEY
7. BOMEHRENTRELS, BB, WLV ADT—RT 4 v Jils
WTHEBEERZABN L TORRERDODEA%FIFEME1 1 4ICLYIIHIT S
ZENTED,

T, EEEF121H7450e VEEDBEWIRINIF—%ZH D REFOD
BE, BZOREER13T1ICLYSEMERKRT 0 2RICKRVWEFSN S,
—h. ZTREFICHAREBEHNEWIRILF—%2EDBRAHEETIEIEZOR
HERI1STILLYERETEET S, #oT. B—RUEZOHEER 1
S31TDBEEREBOREBICL>T. ZREF. RAREEFEAINTSEC
EDFRETH B,

Bl4 il v X =Wl T 24RO PEI 1=y b1 4 1 OMERTH
%, AlZDEIZI=Y 1 4 1 ASEMALPEIINEHFETT, BOHE
A=y M1 4TI T—R7 4 v TEBOHARAILHRES. HIEEK. £—0
BB B O BMRISEIRER. RO, B ORMEH OERBAIGHRHE N SEBRI N
%, Cid. B— OB H OHRBHILHEBASEI=y M1 4 1IZEEhARW



WO 2018/179115 7 PCT/JP2017/012782

Blaemrd, 2OLIIC. BEICHUT, BAEME%ESEMMSERTTRELHE
BETRIENTES, ThiICLY, /LY XZWMRT 57 DEBH
BEDARMYONEPHRADREZICL YBERLAEBEPFTEWICL YIBE
LEBEDBEIEZ LAY, AUFF Y AMNrELT %,

[0032] [ 5. DEEMABEHINIEFRKRLER2 2OMEAMTHD, 0DIF
B, REEOBRICIYESEFORENMET LELBEPRESENREL L
BEDEEINIRZ &5, DEEMICIEERRNREI2 20MIC. EFE%E
RAT2OORABPEZBHIAORY NEBEHT I EHARETH D,
CDEIIC, FEI=ZY M141EFT22&T, DEIBEFRAOMEBRZDOTEA
NEZERBFEANH B,

[0033] SEI=v M141ICBVWTIH. 7—RFT 1V VBB, FIHER. £—0
BB, RO, BOWMBEZ, TNETNEIMICHRILIIELINELNH B
&, #@EE 140 (BWEMHEYESIIvIAMEE) ZAVWTEEINS

[0034] M6IEDEI=y NOBEEAZOEEHTHY. AXEZORBH L1 1
GallBEEXRV TREET D AHE. BREZORIEGE L1 16alctIbhizxy
ICER. BOMEBRT116b2EETSAE%. C. Did. ®EMHYE
IV AMBEORBYERBVWCEET 2HE41T., CTIREZDHIE
FEICEZEL., DTIRE—DHBIBHICEEL TW2, AhOFEHEZ0MH
B EEE_OHIBR TORE4MERCEES T2 EERIRET S, D
ICEBEORAEICL P2EECHSICL Z2BRELNA LZEEHEREHNT
BETH D,

[0035] AMIL Y XDMEEARIET 27DICIE. BRL VY XEERL ¥ XOHLE
BEHOENIUVRETHD, B, MRV VY XE2HKT ZHE—. BEZOMBHRT
BRALVYAEWMHRT 2T —R 714 2 JEMR, FIHESERLEDOHEMITEENE
BEERd, ARBHTHINSOMMITEESBRELAIRENE I =Y b &
LTHEDZET, MLk Miuttomteaia=-y baEBEEREL
TIRBTEX R AN H B,



WO 2018/179115 8 PCT/JP2017/012782

[0036] M7 IXHIEBEEB~OEETEAFEZOMBERTHY . AIZEZOHIME K D52
LNBFANSEBAT B2 HE%,. BIIBEZORIGEORIEICEW A LEAT
DHEETRT, CONISENMIC2~4DHBADIEPFELWL, T—RF
A VJBEF113bADBEREOEAFER. DEEMRTT—RT 1V JEMR
£113alBEETDAEP. FIHEGERARICEZOMIBHOANSERE
BATDHEELTHERV, BEEDFEE LTE, NREAVWEESY T —
T ERAWEEELENTRTH D,

[0037] ZEmEAITICINIEE, HENFREZMEITEZ T -7 1 Y TEBICIA.
FIEELEEBNT S ET. ML Y ADE—RILLLT. EREBICELD
BOMERREAEIRNTE S, Fh. BoMERREIHANLEOEHRAY Y —0
BRI LATENTREBELZRHTE S, BIL. MBHRRUBEOHR
AILHERE DB =y ME LB TR AEE S T2 2 & T Mikv A v T
TURAMOELEICLYRE L THEEEIRBRTE S,

Kl 2

[0038] X8IEF I B—SEM (Focused |lon Beam :; 8RBT
BEBEEWVD) OHMBRTHS, FI B—SEMICSWTIEF | BEMRK1
7 08B BHCEN > THEEHEIN, F I BICLYRBOMI%ZTH, —HRIC,
FIB—SEMTIE, FIBICLZMIRFIEREZF | BEXK17 0DHN
R L TERT 2L DBEBEBETFCAAVE—LICLZNIEITd, 2D
feh, WYL Vv XEAROBICHREREZTNT %6, AROBERICEY
ERNEH HABRLTO—REFROBRFMNEL S EMOSEEES LR E,
Ly ZHEEDHIEIEIY DS, 2T, FIB—SEMDLIAHERES
EMEMRT 021 L THERIEZ2EBICSVWTE. LY X EHABORE
KR INZBREROHEIEETH D, AREHITIE. FIEMSEICLY
L XEHROBOREERZFIET 2 & T, BRI ELERIIEL
THET—RTAVJICL D PREM LOMRI’EOND,

[0039] &7, WL v XEmifznE 1=y h&TBH5EEF I B-SEM®DS
EMEL v XE LTHIRNTH S, F I BICLYRBAENTT B, =R



WO 2018/179115 9 PCT/JP2017/012782

[0040]

BERNRySHF (BF - 9F) MELEHINE, ZLT. ZOR/Iy Y
TR > XEmBICNET 5 2 & T, EFRNKREEOMBEE T P ES
EOMBIEMEDLILICLIHNESOREANRBIYEB D, DD, HiBH
ROBEORBHASCHEEDNEI L=y b & UBRTREAEES 52 &1,

ERRNREBPEBORESNFEE LRI, ThH5OHRERBICKHRT
22 ENTEZHRDSH D,

= DOERBA

10024, 101--HAB=E, 102 --SEMEHK, 103-8¥. 10
4=, 105--HIEHEE. 110, 11 1--BFR 112-—
REFHE. 113 T—RF4 V78 113a-T—RAF74VJERE

113bT—RF4VJEEBT,. 114---FHEH. 115 -FE—0OHIRH
116 EBZOBHR. 11 6a-B0OBHE. 11 6b--BZOWIE
AT 11 7-%—0L>XdM4), 118 -FZOL>Xaq4), 119
IERBREOMAL VX, 120 FEROMAL VX, 121 --F5E8

122 EFENEHSE 123--HRAERER. 130-F—0RHEE

131 FBZORRERER. 13 2--EREM. 140 --BREERES.

141--98a1=y b 150-HF1=y FEEXRY, 151--9F1=
v NEERES. 16 0--BEFXESA#HK. 161-BEEAEF, 170F
| BEE/AK



WO 2018/179115 10 PCT/JP2017/012782

[55KIA1]

55 RIR2]

55 KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

fa R D&
HEMTFRERET 2HENTFIRE.
RIEAEN FREFEEH EOBICEBI N, BIRHENTIROBE
WY B EHIC. KB FREMBRT 2T —R 71V JEMR
&

B 7 —RTAVIVEBEBED LD IR INDE—DHIRH &.
RIECE—DHBR B LD ICERI N A EZORIEH &
BIECEE— DREAR F D ARICEEE X 1 5 & HICRIEE S Z ORIMEG F O Rl
ICEBEIN, B—ODOL Y XZWRTHE— DL XML&,
RIS OB R OAMUICEBIN. BEZOL VY XEHMT 2E-D
L4 &,
RUEC 55— DS 1 D FeimEB & BIEC 55 = ORAE 1 D FeimEB & ORISR
Ih, RUECEN SRIEEEZ OB K OFIREBOBICHRIE2ER%
FET 2HEEBE. ZiRHA S,
BN TIREE,
AIREE— DL VY X EIRIEREREL Y XTHY., AIRREZDOL VX &I
FRREDL VA TH D, FHRIE BEOREN TIREE,
AIEC BN FREBICERTRICEXIND DB L=y M alRA.
RIEEAEII=v M3, FIEEZOWE S ORIEEABAIOLHRESEZEE
. BERIE SHOEEHFIREE.,
RIEEAEII =y ME. BIC, RIHEEKRE, RIST—R T4 >
WBORIEERIOLHREE 2T, FEKIESEHOFEN FIREE.
i

BIEEDEII =y M ERIEEH BN FIREE & ODEIEMMN S, T EN
FREBHNASEEBEATRICEKRINS, BERBEILHDFHBHF

TR B,
AIECERmm & 1. RIGCERIDORLE L AFENFERE T 2REETH
5. FKIAL BHBOA BN FIREE,

RIECERm & &, BEEEFHTAOKRY N TH S, FRRSCHOFTE



WO 2018/179115 1 PCT/JP2017/012782

[53K1R8]

[553KIR9]

[55K1R10]

[55KIR11]

[55K1R12]

R FHREE,

AIEEERMmE 1d. WEBENFREZRAET 5ODRABTH S, BHKRIED
ECE D BN FRERE,

AUECEB—OWE FIE. £ ORIEICENFIC, RISHIEHEE~NDEE%E
BATROD2HEAODDEBNERA S, FKIE 1 BHOREN
FIREE,

AIEE 7 — AT 4 VJEM, RIGCHIESE®R. RIESHE OB, KT,
RIECEEIA, BEWCEBSMICHI L TEREBI N, FIREARANOHNE
E%Vs, RIGSHIEIEBANDENMEE%ZVc, AIEE T — AT 1 » T BB
DENMBEAVbEEET 5 &, Vs=Ve=Vbi . HRIE 1 ZHD
BN TIRERE,

AIEE B — R UBZOWE F OB RO fimER, WIC, FIEET— AT
1V JEBKRURIEHIE SR ORI D STimER k. Bl 7o A 28 g
BAIRTH Y.

HIEE 7 — R T 14 Y VEBOHABMAID LImER . AIEEHE— DR 5 D&
FHRI D SeimER K U RIEE 88 Z DRAE O BHRI D feimEl & OFEICAIE L
BUECHIE BB D EBMA O SimBplk. RIEE 7 — AT 14 >~ J BB OE B
DYeimEl & RIEEHE Z OB OE RO SLIRER & OFICMNE Y 5. &
RIE 1 BB DO BA FHREE,

B—OL Y XA N EMET DEICHE T —RT 1 >V VEBICEINX
N2EEE. BEZOL Y XM IV EM#ET 0ICRIEET—RT1 V7
EMBICEHIIIN2EEN’E—BAICKREINS, FKRIE1LBHOWE
R FHREE,



WO 2018/179115

[Ed1]

102
\

101\\

100

1/5

(1]

103

!

F

|

|
iﬁ/\

-

i

|

%

[E42]

105

PCT/JP2017/012782

104




WO 2018/179115

[E43]

2/5

115
116

PCT/JP2017/012782

(3R]




3/5

WO 2018/179115 PCT/JP2017/012782

[2d4]

113 — 2 \
114~
116b Mww/‘*«

Ao T e R e 2 wem e e s

[E5]




4/5

WO 2018/179115 PCT/JP2017/012782
[Eg6]

{6 A) (6 B

116a 116a

150
il6a 116a

(86 C1 [ 6 D]

1168 ~ /™ 1164 ~_ /™,

115 —
151

116a

[E7]

(B 7 A) (7 B]

161




5/5

WO 2018/179115 PCT/JP2017/012782

(28]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2017/012782

A, CLASSIFICATION OF SUBJECT MATTER
H01J37/12(2006.01)1,

H01J37/153(2006.01)1,

H01J37/28(2006.01)1

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

B. FIELDS SEARCHED

HO01J37/12, H01J37/153, H01J37/28

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2017

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2017
1994-2017

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JpP 57-118357 A (JEOL Ltd.), 1-3,12
A 23 July 1982 (23.07.1982), 4-11

page 1, right column, lines 5 to 20; page 2,

upper left column, lines 1 to 20; page 2, upper

right column, lines 1 to 20; page 2, lower left

column, lines 1 to 15; fig. 2 to 5

& US 4419581 A

column 1, line 9 to column 4, line 46; fig. 2

& GB 2092365 A & FR 2498011 Al
Y JP 2014-82140 A (Hitachi High-Technologies 1-3,12
A Corp.), 4-11

08 May 2014 (08.05.2014),

paragraphs [0013], [0014]; fig. 1, 8

& US 2015/0279609 Al

paragraphs [0033], [0048]; fig. 1, 8

& KR 10-2015-0053973 A

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

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

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
20 July 2017 (20.07.17)

Date of mailing of the international search report
01 August 2017 (01.08.17)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2017/012782

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

Y

Microfilm of the specification and drawings
annexed to the request of Japanese Utility
Model Application No. 7257/1987 (Laid-open

No. 117049/1988)

(JEOL Ltd.),

28 July 1988 (28.07.1988),

specification, page 2, lines 12 to 20; page 3,
lines 1 to 10; fig. 1, 2

(Family: none)

3

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




ERS A EHEES PCT JP2017/012782

A BEAORTLH0HOE (EEFTF2E (1 PC) )
Int.Cl. HO1J37/12(2006.01)1, HO1J37/153(2006.01)i, HO1J37/28(2006.01) 1

B. #H&EZITo7nW

21T o T/ MRER (HERFRF2E (T PC) )
Int.ClL. HO1J37/12, HO1J37/153, HO1J37/28

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—20174
H AR EE A 285N 1996—20174F
HAREBREEAFEAR 1994—20174F

EEFHE CHA LIZET T —F =R (F—F_X—ADO4F, HEICEH L7HE

C. BET L L8050 53Tk

ST SOk R %

B 5 Y — sk BIESCG RO OEFTAMET B & X1k, o MET B @i O£ HRIED R &
Y JP 57-118357 A (HARE RS rh) 1982.07.23, F 1 HAWE 5 1-3, 12
A IT—382 017, F2HALAEWE1IT—5F2 017, F2EHA EHE 1 4-11

1T—52 09T, F2HAEMHFE 11T 1517, B2H—F5K
& US 4419581 A, F1EOIT—FHAME4 61T, F2X
& GB 2092365 A & FR 2498011 Al

W CHOBEXICHLIBFIZEIN TV D, ™OFT U b7 2 )=l AR A S,
* SIEAXEObT TY— D HOBITAFR S T30k
TA ] BRCBIEO S % SR CIE7e <, —RMEMKELZ R TT) EEHER XOGIBLRICARE SN TH - T
Ho HEE & P IET 5 b0 TR BHOFEBOIHH
TE] EBREEHOBBEEIIETTH L, ERRHER OHFEDOI=DIZFI AT HHD
DB ARENTZHO [X ] FHCBED B DTN Th - T, YO A THRE
[L | EAHEERICERZ R T 50U o SR 03817 DR SGIESER N EZ SNE D
HEL IO 2B R AT 570128113 TY] FCBEEOH L HETH - T, Bakrmk e fhod 1 2L
HICER FBEEA) o3kl 0, BEEIZL S THETHLHEERIC
O] HEEIC L B8R, R, BRFEICS LT 5308 Lo THEBERNEEZLENL LD
TP ERHEHRIT, »OEBREOTEOREB L2 2HE (&) A—25Fv 77 3 U —3CHk
EEEaErs T LzH EpSFRE s %4
20. 07. 2017 _ 01. 08. 2017
ERSFTREEE 0L TR R N T BHHITHEEE MEROHDHIEE) 2G| 7858
BARERZFT (1 SA ] P) =
HEEZ100—-8915 GESMEE
HEHATREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 H#HE 3226

BAPCT / I1SA 210 (HE2~—) (2015%#1A8)



[E| B A A EEHERS PCT/JP2017./012782

C (Bix) . BEd 5 R0 L5 3k

EER X BE T %
BT Y —% BIFSCHG RO—IBOEFAMES 5 & X3, OMET s EFOFER HRIEORE
Y JP 2014-82140 A (BNt P i A5 27 /1 o—X) 2014. 05. 08, 1-3, 12
A B[00 13].[0014], 1K, F8¥ 4-11
& US 2015/0279609 Al, Bx%[0033]. [0048], H1X., &

S X

& KR 10-2015-0053973 A

Y H A [E] 52 307 2288k A 62-7257 5 (H AS|E 32 1 387 226 gk H R 2N B 3
63-117049 &) OFEEIZAAT L7z M E L O ONEZ R Uiz~
A7 40 (AREFERSH) 1988.07.28, HMIEE 2 HE
1 217T—F2 017, BE3HFLIT—H 1 017, F1K, 2K (7
7 U—7L)

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)




	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 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

