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(57) Abstract: A method for constituting a composite charged particle beam sys-
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: tem by which a TEM sample can be made efficiently using a gas ion beam system,

i an FIB and an SEM. The composite charged particle beam system comprises an

; FIB lens-barrel (1), an SEM lens-barrel (2), a gas ion beam lens-barrel (3), and a
< i rotary sample stage (9) having an eucentric tilt mechanism and a rotating shaft (10)

: 2 intersecting an eucentric tilt axis (8) perpendicularly. An arrangement is made such

! that a focusing ion beam (4), an electron beam (5) and a gas ion beam (6) intersect
s ' at one point, the axis of the FIB lens-barrel (1) and the axis of the SEM lens-bar-

! rel (2) intersect the eucentric tilt axis (8) perpendicularly, and the axis of the FIB

8 _ s (H (8) exist in one plane.

O\ lens-barrel (1), the axis of the gas ion beam lens-barrel (3) and the eucentric tilt axis

[BEH]



WO 2007/066544 A1l

(57) &%

KA A E—LAEE L F T B E S EMEHVT, 23 < T EMGUEHT
BN & 5 AR E— DAEE & LT ORERTIEE BT 5.

FIB%%(l)k\SEMﬁM(Z)& SRA Ao v — G (3)
L, a—kEL My JFN ML = R U o 2 FL Rl (8) LR
#5@%%(10)&%%0@%ﬁﬂXT~y(9)k\%ﬁﬁﬁéﬁ%m
TE—LEMCHY, Bl E—A (4) LETE—A (5) ERUEA
in~A(6)km\1ET®%@ 72O F I BEEfE (1) ofile SEM
Bt (2) OIEERT—FY N v s FL R (8) LEAL, 2
F 1 B#MHE (1) Ol fbA 4 v e— 8 (3) ol a—tr U >
7 Fv R (8) 8 LT oD mNICH D &L D ICEET S,



WO 2007/066544 1 PCT/JP2006/323750

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

B M E
BEAEMER 7B — 3k E
Fe i 53 87
AR, AR ITER O BRI 7 — L EBEEA L. BAMER FE—2A
FEIZE T2,
B RBIN

WA, EART SARD S — MBI, 2 O Y8R T S A RO RFE D
R4 % 1m T PR 85 (TEM: Transmission Electron Microscope)lZ &> TEIEEL | &F
i+ BT D BB E £ TNVD, ZOIH R EMAD LR L7251 R 3B & VRS
FBITiE, R A A —A(FIB: Focused Ion Beam)3& (& A3 AL AW B TSRS,
TORSNDRBNEL D/ NELRBIZON T, BHRAZ VB — AL DT A— VDR
LROTETERY, FA—VERETHDODFENBELIN TN,

EIRUTZRBUICIIT BRI EL T, FlZIE, T 728 DL FRPEHEDIR I
FEAFT VLT DALY — DB EFTaRVR LT OIRIGEEE TR 51
PHRRIITODEFFT SR 1B ),

— 5T, R OR EMAEE S T TEMER B2 EICERT 572002, #lziE
FEET SCHR2 CRRRSN TV D KO RFIBE A B T B SE(SEM: Scanning Electron
Microscope) & #E A LIz B LIREBEIN TV, TNHOMEE CIIERIESh A b
REPBIEL W E TN E 5 T JOITTE R RSSEM THIZE LR 03 bFIBA AV V2 i
AN TAEL TV,

Fe, INHDAVY M RO LA TEDLOIZFIB, SEME SRR AF B — 4
D3RDOE — L& P OEBEDREII QO DEERFFF TR D, 20157 3EHD
AL T — MEEERA LA AW BN T — 2B IZBWTI, ThTho
FFBRL T B — LIEE ORLECREIAT —V 0 H B ELOBRR, ZNENOME
BT — DEE DR ATE D LR BRI RINHERE TEDIOREBE LRI 1
THEICEHBERERERD, ZIUT, LTIZR~2L572 8 HIZL2,

B2, —RICFIBIZSEMB LUK A A — ARG E ClIE — A0 LRI



WO 2007/066544 2 PCT/JP2006/323750

[0007]

[0008]

[0009]

AR IR OB ZEPERENDR, A THE—LIEBOHHHE X
BIEE | & TERWEHOGITNICEE T ZENELLRD, 5 ICFERY = —
L ORBH RIS T TBILR, T+ 57 01 B E ISR R A S B 5720 D22
DA NI TH DT, R 72— LB A B B E TSN EIT
RESND, I, BEIAT —VIZOWNWTTH DN, A—R FEE, Bt 22k
LWV TBLEPBAT V0 H HERE TORER L —AMIH LT o7k d B E
BRI DIEIFEL, 2D AT —V0 [ HELRER T2 — A E ORLE
DEARIZIVFEVBEF A REELAEND,

PL BRI, ZNENOFRFERL T B — A E OB ECREIAT— D H H
BELDOBRA, TN ENDOMERL T — LEE DR ATE LR B2 REIT/EE
TEDIOBEB LR T2 L THFEICEERERLER>TUIW D BIERD BRI
AN TRINSD ST OWTLB L TR,

FEETSCIR L REBRSE 10— 221227 5

KT SCHR2 : RFRTFE5 3041403 5L

FERFFFSCHRL RIS, BUBHERIFF D& A— V&M C& AFIBE & [SMI3000Y
—X |, 7B 2004456 H B p36-38

FEBH DB

FEHADNRIR LD & AR

AEEINIZ DI 72 FAEEE I, TN LI E DRIEME T AA A 2RI C Fa 4t
FTHILILE DS A=K TR, B PEREFIBIC X5 mks B 7 sURHERLE AT, 88X
OB 2 — o DR EA 2 /N LT 2720 O mtERESEMIC K58 Hrkin
T RBIEERE OBREE RO LR IR IKTEMREHERL S TEOE AT E
LT — DB LU CORB T IEEARMET D LN ARKP ORETH D,

IR T RS DT D DFBE

FEREA R T O AT OB 1OBRRIL, DRl BRAFUE —AEERE L,
EEETFEMEL . Kk — LB REAT — VL2 - AT E
TE—LEEETHY, FIRREEAT -V, D LR R —mETflsE5
TeoD—t Ny F NV MEEE, Bt — Ny 7F LV MEEOM Th o —



WO 2007/066544 3 PCT/JP2006/323750

[0010]

[0011]

TNy F VNG ERR TS EER A AL, Bt A A B — A E ARl
R T HERELITRERAAT e — LB LT, BIRRENRAA T —LIEENL R
NENDERAF L —bL, BiLEER TBEMENORNINOE TE —bL, B
FRBAT L —DEEPDRNINDORMB AT —LER, 1RE R HHEE
TRPDIOFLE K TSI, D> ORTFERAA B — LEEE OB DRl E R D
BFEMSEOSEROMIIFN TN — 2 Ny 7 F VM REICE L,
DI ORTREE KA B — L OBEE OB L BTRLRURA B — LD SR OB LRl Fl =
—2 NI F ML — DD ENIZHHE R L IR EIN DT LR
ET5, HETER 7B —AMEE ThHD,

FEREA R T A AR OE 1OBRBICI AL, piidE R A e —aL
AIFLAE 7B —ALRTR R B — A0, 1R ERRE DK TR DDIIALE K
URHBESNAZ LT, BN T B — A iR E T — bR &R A —
LEFE EO1RICIHT2ZERTED, Fiz, ATt R AA B — A0S OlhL
BFLE 7B — A OMA TN TNt — B Ny 75 )V Nl S I B L
P ORTFRERAF B — LG R OBE R ERA A B — AR Ol LRl —
TN FNNEREN E— oD TVERNICHDHERBRELIDITRESNDILET
« BIRL T &SP T2 05 AN R R A A B — AT T UM T U<, 30k
A 7o A IS A 2L TRTRRAMRA AU B — A& A - CRTRLIN T 2[R
FT2ZERTFRETHY ., 720> ORTReEERE T BRSO T o#e
DRIEEBIEET DDA FRIBNAEEBLILN TES,

FEH DR

AFEPZ I T, FIBERE IS TR LB AEDER, #UBHER m2SSEMZ /2 545
(N EI T Z2ATo L, ML AHIZSEM TR EZBIEE T DDIZAT — Y OB ENRE
ETDHIENTED, ZORBTH)TLAHK TTDL, REAF 2 —20O8IIHE N
(LU= 3B DR TE & AT RIREBIT 2> TN, A= DD IRNRBHERLD 7912
IREAF L — LT, BWNAETHRNTOZENEELNVOT, FIBIZLD#E 1L
DT LT BT, RARA A — 2B R 572010, BB Y 72 A 72
FAZETRIBEAA L — LI B BT M TR L7225, ZOB, [EAF4 B —



WO 2007/066544 4 PCT/JP2006/323750

[0012]

[0013]

LEH R EERBIRE TEOA ETASN T 5L, BB R EIESEMIZH LTI
HBGITR A BERAR DT LR TED T | ZOFEOREBTHRBIOREBEBILET
BHIEMFRETH D, £z, AEESEMICIER UIRIE THIZ T A UNERH DG/ T
b, DRVART U BE TRV BB BEBIS DT LN TED, 20T, &
RN LAVUXRIAA L BARME TR T 52 LI 28 A=W R, mitk
BEFIBIZ &% i i An U HEBLERART . BB L OV IR/ <7 — L ORFE S T
b 272 D EPERESEMIZ L 57 bl TR SBE72 8 OBieE 18725 87e< |
BRI TEMAEBHERIA CEOE AT B T & — L EE A TED,
[ T D 1l Hi7R BB
[X1AZEBH O F IR LIRS E SRR T2 — DR E DK X TH D,
(X214 T B D EJESERE ISR DB AT AL T-B — LIRE OB LT AR 72— A
DALE BIRE R TBIE X Th D,
[XI31AFE B DESESERE ISR DB AT AL T-E — LDIRE OB LT AR 72— A
DALE BIRE R TBIE X Th D,
A5 D

1 FIB&if
SEM&H
SEAT L — LS
ERAA U E — A
HFE—A
AL — A
2—t Ny 7TV MERE D [BIEE 7 F
2—& N7 F )L el
[BIER AT —
10 [El%%
11 #Eh ARk
12 ER3WAT—

W% FEHE T DT D R OTEHE

© 0 N O, O e W



WO 2007/066544 5 PCT/JP2006/323750

[0014]

[0015]

[0016]

[0017]

[0018]

LT, Mm% AWTARNEZ LIE 5720 O BOBRBIZOWTHH TS, 28
 AESERBOTAIFIRTHY . AR DOHERULILLT OBBIZRES RV,

(SHEfZREL)

BT, AT ORI RBLITARDE AT AR 11— LEEE ORI &8 B X
ThHD, ARPIZBVERBAT L E—L6 L TEDAF U E FAWVDNIEIAE Tk
WA, REEFNZIBNTIE, KA E =56 L T AT A4 — 2% Ve

BIZRU72 8912, FIBSEfE 1 LSEMEE R 28 KOV A A B — a8 31k e b
DEIB LR TRDDIDITHKEEIL, EEOL —LDOR RS LRIZRDIDNTHE TS
BB Z BTV, I, ZofiTCIIFIBSE S 1, SEMEEE 2, Kk 4 b —
L3, 22—t Ny 7 F VN8I L UEIEAH 10 DR A K T72® 1T, AilftE
— LR REF RO T DERERE VDL D, FEIOMEIT, A THEIHO A (
LABEAM A LIR30 & 8l 7K P AR L 72 8 & O KO- T £ 5 BEMR (LA 5 fr
A EES)TERT,

AFEREFNZIBNTIE, FIBSE 13K Fm I LR E 7 I EWAHT b, SEM
B 2L REAT L — DG 3LIT T ADENRIOKLRDIDITREE T D, 2D
A DSEMEEH 2L KURAA L B — LR 3OMAITARIZBUE T 55D TIdARW
0, —BlEFTIIESEMEER 20 A MB35 E | KR A B — LEEE 3O 234
S5ETbhD,

RBIAT — UL, EAZSAT — V1 2L FEEAT — 98030720 F A MEED E
ICHEARSHAT — V125N L CRERAT — V9% R E LTz, TV MEREIT, [MisfE
H7L., [FER{EAM7ORERICEEH L CEHKRBAT —URENDRD, 20X
FRETHTET, FAMEEDOMSLFIBH M 1 ESEMSIfH 2L Ak A B — h3EAE.
SDONEBIRIIAT — VP OBAEIC IO TARE THDI2D , FIVMEEDOME DL DA
2= Ny I FNVHBL R D, BB DL — AN 1R TRETHE AT B 72—
LEEEIZBWTIE, E— DR fEa—E Ny 7F VN8 LR ETHILT, #
B — LD R WRABZERE S 12D, BEAT — V9D MR 101X B R
3R T — V1 20FEIZLY LT LS REIALE SN FIBS& 1O L 1T —8L



WO 2007/066544 6 PCT/JP2006/323750

[0019]

[0020]

TR, EAZRT — V1 20 EEEEIZ LT, BEIAICFIBSEfE 10 L Tom|
RS FIREL /2D, ZOMIIIAR I OAREITITIBRLRN DT, DUEHBI & HLIZ
T 57012, ElEsl1OIXFIBSEE 10— 8L TRy, RbHIE#EH Ikl E S
NTWBHOLLTHBIELTY, BEIAT —V 902 — 2 N F )V MNl8 i & kA
Ao — LEEE 3OO I A EFICIT 2D INHER T2, SV, KA
A —LEEE IO E K EICEE LG A, 2 — Ny F VMgt — 8§
Do

X 21%, FIBSEfE 1>6DFIB4A% VW THE A L3UEHL 12 ER T DR B8 23 3 1HE
B THD, BUTRLTeE TN B O E 2SSEME 20D IEEIZ /2550122
&, SEMERNDOE T-E— L5538 LFBN LIS U TIRWA BT 1257280
WAL DOEATIRINE SN BIER T B L8 TEB, FIBACE DA LK TI 5
RIEAT e — B S DD RMRAL B — 26 % IR LT BTN T 247572
HEBHE EEES D, —RICRAEA A E AT A M BT NMTIL, & A E TR
BHERHEICASN SRR EIF BB TED, — 07 ARAEREBWIEE
AB IOt EIF N TIIRMEET 2, 207k, BEHERIZ T DA R &R
DLBEDORRTANAEEZRE T D, Z<OHA10ETIE20EDOAERAVLIL
%, FIBAZ LD AL TAE T LICRRE TIE, Kb AF 2 — 6D A4 FEIX
OFETHDT, KBIT/RLTZIIT, A LR 12 FEES T DL THED AN
AEBONDINTT D, BIFEAF L —26DFE LB 1~D A A ITETRD
IDNTNER A ETH DD, BT —L5DEH AR 1~DAS AT 204k
BITDARREHADZ LTS R T — P OB B Z D 2L, /A F B —
LBICL DR LR 1O EF M ToO#ITIRABIER A2 TED, Y8R
TNRARIRE DRFEMRDMEBILZ T DNEDOHLRABIRE DBE | EATIRILE R
2 AL BTN TEED D ENE 2D SEMEE 21 LABISRITFEW ICE
TR TR THD, ZILoD TERPBEBAT OB R IR TZENRFHETH
HZ L%, TEMBREHERLIZ B W TRERIEED RO LE2LT20T,

CIES A 1))

R 7252 #8 1 TIXFIBEEE 1 23K V- 2Rk L BE DR E Th-o 7243, ZHi



WO 2007/066544 7 PCT/JP2006/323750

[0021]

[0022]

FRZIRESN T, B X IXSEMEER 22 B IZL C, FIBSEF 1 LKA B — 088
TR 3DHlE 2 T o 2T /L M8 D JE VI X 72 A BT 7B B 2 LT | 35RIEH1 T
RSN ENERET- 3, 72, FIBEERF 1DV IISEMBER 2008 b0 DS fE DS E
ThHHULESRIRIZL THEN,

¥7o, EIEHRERL TIIEEAT — P92 MRS DT L TR A — L6 D AR
ARBEEPELIZD, FRRIC 2 —® Ny 7TV MR B fESE TR A4 B — A
6D AFHAEEEIETHIELTED, ZOHATH, ANAENNSWHEITE
E—A5DIWHLEREIL 1OR KT oM Bid, REFDILITRVDTEDEE
DR TBIRTHILENTED,
PEZE ORI W REME

KIRAA L BARNE TS A LIC L5 A— VIR R, BEREFIBIZES
PR BE TR BB LR ART . 30 J OB B & — > DR B A T LT 5720
D PERESEMIC L D3 h LI L& R8I Z27R E DMREZ 725 L72< 2R IKTE
MEEHERLS CEX DA BRL T2 — LB LB TX D,



[1]

WO 2007/066544 8 PCT/JP2006/323750

AR SR O

DI Eh BRAF U E —bEEEL, EHE TBEMEEL, RIEAF B —LEEEE
BRBIRAT — DL B R AT AT AL T E — AEE THY,

BIRLEBIAT — 1%, DK bR Rl — s S s 5o D2 —E Ny
JFNVMERL, Bt — v Ny F A MO CThH o2 —E Ny 7T )LV Nk
B THRB AT VAR 2 AL,

BIRLEIRAA B — D E LT E AR T BMSEL AR A B — L dEE L
1. BTRRERAA L — DEEPLRA SN AE R AA L —oL, Wit EEE T
WEENOIINENDE T B — AL, Bt RAEA A B —hEEBE) DN SN D KA
FE—AER, LRERREDHEM TROD LR E K OGRS L, 2> ORiTRLER
AF e — LEBEOFEF OBMEFTRE FEMSEOSER oMz h it —t
YN F NV NE SN EAZ L D> ORTREE A A B — A SifH O LR
REAT L —bDEFOEIL T — T Ny 7 F A Ml iZ— > DO EENICH
HERBEDIDITREINSZLEREET D, AT ER T — L2 E,



WO 2007/066544

[X1]

1/3

PCT/JP2006/323750



WO 2007/066544 o/ PCT/JP2006/323750

[X2]




WO 2007/066544 3/3 PCT/JP2006/323750

[X13]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2006/323750

A. CLASSIFICATION OF SUBJECT MATTER
H01J37/30(2006.01)1, GOIN1/28(2006.01)1,
(2006.01)1i, H01J37/28(2006.01)1,

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

GO1N1/32(2006.01)1i, H01J37/20

H01J37/317(2006.01)1

classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by cla:
H01J37/30, GO1N1l/28, GO1N1/32,

H01J37/20,

ssification symbols)

H01J37/28, H01J37/317

1922-1996
1971-2007

Jitsuyo Shinan Kcho
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

1996-2007
1994-2007

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 WO 2005/003736 Al
13 January, 2005
Degcription, page 7,
Figs. 5, 6

& US 2006/0157341 Al

(13.01.05),
line 13

JP 2005-5108 A
Corp.),

06 January, 2005 (06.01.05),
Par. Nos. [0022], [0029]; Fig
& US 2004/0251413 Al

JP 2005-302600 A
27 October, 2005 (27.10.05),
Full text; all drawings
(Family: none)

(SII NanoTechnology Inc.),

(Hitachi High-

(Seiko Epson Corp.),

1

to page 8, line 26;

technologiesg

4

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)

“0O”  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
07 February, 2007 (07.02.07)

Date of mailing of the international search report
20 February, 2007 (20.02.07)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)




[E A RS EpsHpELEEs PCT/JP2006,323750

A, FERORBRTAHEOSE (EEEFS%E (1 PC) )

Int.Cl. HO1J37/30(2006. 01) 1, GOIN1/28(2006.01)1, GOIN1/32(2006.01)i, H01J37/20(2006.01)1,
HO1J37/28(2006. 01) i, HO1J37/317(2006. 01) i

B. FAEEToOH

AR ET o TR/ NRER (ERRRF28 (1P C) )
Int.Cl. HO1J37/30, GOIN1/28, GOIN1/32, HO1J37/20, HO1J37/28, HO1J37/317

B/ RGBS OB B CIRE AR T 720 EENA250
AAREZEAFHRAHR 1922—19964F
AAREABREZEAFZEAH 1971—20074
A AR E AR R AH 1996—20074
A ARERGEATE A 1994—20074

T CHEMR LI BT 2 A (T R AO4 R, IEICH L7 H7E

C. M4 % L6 5

RS0 BT 5
BT Y — % BUASCENG RO SO BFTABIET % & &k, FORET A EFO &R R EROFFHOEE
Y WO 2005/003736 Al (mATAT A «F /777 ) ad—KA&4) 1

2005.01. 13, PHMIESE 7 H 1 37— S H261T,X5, 6
& US 2006/0157341 Al

Y JP 2005-5108 A (FkXEt-A Nt NA T 7 7 12— X) 2005.01. 06, 1
[0022], [0029], [X]4 & US 2004/0251413 Al

A JP 2005-302600 A (A z—=x 7Y A SH) 2005, 10.27, &3¢, | 1
2K (77 IV —7201)
™ CHOBXICLTEBYIES LTV, ™ RFr b7y ) —ICET AR A SR,
* BIRAXEOHT T — D A OGS T ST
TA ] BICEED® ST CIE R < . —psdikiEL RT3 [T EFRRHEEE UIEE B RICAR I TH - T
HD m%kwﬁﬁé%®fi&< FEAR D JF P I P G
TE | EBEHEBFOHEE IS ch 508, ERHER OEFOT-DIZFIHATA O
P AaFzREINTZHLO (X | ¥ICEHE O A XM TH - T, BeLCHRO A T3
[L | Bk ERIC s 4 32 3 5 SCHk St o0 TRk O 384T O TELSER N EEZEND LD
B#E L IO E 2T 5720587 TY ] EcEECH AL TH - T, Sk o 1 LA
%3cih (BRe A A Lok E O, MEEICE S THRTH HMEEIC
O] HEEIC L AR, A, BrRBEICS kT 5300k Lo THESRER R NEEZLLENA LD
TP EBEHERRIT, D oEREOTEOEBLERAHE (&) R—_F v 77 31U —IHk
EERELE T L2 B EEERA RS O3k H
07. 02. 2007 20. 02. 2007
[ B R O 4 B B OV C 5 BHFFETE (MROH 5E) 21 | 9215
AAERT (ISA/TP) Wi 5T
BEEFS100-8915 ) -
HEERTICHXENPE-"THE4E&E3 & EEEES 03-3581—-1101 W& 3273

BRAPCT/ TSA 210 (F2--) (20054F4A)




	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 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report

