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(57) Abstract: A confocal scanner unit has: a collimator
lens that collimates light emitted from a multimode optical
fiber; a microlens array disk having multiple microlenses
that focus the collimated light; and a Nipkow disk that is ar-
ranged parallel to the microlens array disk and has multiple
pinholes at positions corresponding to the light focal points
of the multiple microlenses. When the focal distance of the
collimator lens is £ (mm), the radius of the core of the mul-
timode optical fiber is y; (mm), the distance between the
centers of the microlens array disk and the Nipkow disk is
D1 (mm), and the distance between the centers of the pin-
holes of the Nipkow disk is D2 (mm), the expression (1) is
satisfied.
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HEXER YLVFE—RXT774/8 (APCH1000; O70DBEZE1Tm
m. BAO% 0.3 9, EX2m ; Fiberguide industries Inc.) . QY X—%
LY X, HESEZRFvFazy b (CSU10 ; EUSKERST) . EF
BISIEEMEE (T2 ) 7RT i —E ;KA =aV) . 749 K1—)I (L
udl Electronic Products Ltd.) $LUVPEM—-CCDAXZ (ImagEM
RN h= 0 2KHa) EAWT. AFEREBELL,

[0048] HB7E, BELEAFROEKEZRIERARNTHZ, R7ICEVWT, &S
1T10ENE (ABNE) . 5120 ~YLFE—RET774/8, FS1
31@EAYA—=FL VR HFB4O0EHHROREAZRFvyF1-v b (H1
ZHE) . FE140E10EEL VX HE150E0L VX, HS 1T

="

BOIET7AILIRA—I, FE170FCCDAXAT, FE180EHF%

=Y,
[0049] M7ICRINBLHIC. AEZBAITIE, TIROFREARFrvFa1=v M4
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[0050]

[0051]

[0052]

OICEEFNZANVA—49L VX411 (EREH100mmLE) ORHYIC
fERA~20M (ERE#H10~50mm) OLYX&#QAYAX—4L VX
131ELTHERALE HTEHT7 E2ERBRTI2EDNDLEDIC, HERR
FYyF1IZv h4O0ODIZT—42%Z4 LT, FIERESNAZOVA-FL YV
X131 z@BALEMEAIRERRF Y21y M4 0DY14 /0L VX

FLATAZ743ICBFEIND LIS, AERERHE L, WThOL Y
AEFEATIHBAETH>TH, YILFE—RKET7710/31 2 0 DHEHHIE.
O X—=49L>YX131 (FLEAVAXA=4L2X41) OERMBICHKE
L7z,

OYA—=FHL Y1311 BERAEDOL VX (Plan Apo 4x ; EEREERES
Omm, BAO%0.20 ; KAXet=3>) . XK1 0&DL X (Plan Apo
10x ; EREERE2 Omm, FAOKO0.45 ; %A= v) FLIFEFE20
ZDL X (Plan Fluor 20x ; E55FEEE 1 Omm. BIMA%K0.5 0 ; #X&Ht
—3av) #ERLE, F&, BHEBEORYL X150k, EX4 0F0H
=L X (Plan Fluor 40x ; O 1.3 0 ; kA= >) ZFEA L%,

ARDBY ., AEBOATIEIATOERS T mmDVILFE—RHET 741N
EHEALTVWS, LEDK>T, BXRIBFEOL VX (EREHES Omm) %fE
ALESE, 8AE0,120.010radeisd, ERIC, 5X10FDL
VX (ERERE20mm) 2FEALLBE, ILHAO6,130.025 rade
7Y, BEE20F0OL VX (ERERT1 Omm) 2FALKLISES. HLHAO,
1i30.050rad&hd, ¥, HERAF v 1=y b4 0ILEEFN DT
JA—HL VX411 (EREET100mmBlE) 2#EALABRA. HLEAEO,
I£0.005 radllT&hs,

—hH. HERXF ¥ F+21=Zy M4 0ILEEFNEY127O0LYXT7LAT4
RVA43EZRITARIA45 EDOPLFEERED 11F. 10mmTH 2, &
oo ZARIT1RVA5DBETIEYR—ILOHROBEERHD 21, 0.25
mmTHd, LEA>T, F4BICRIhEHES, (=D2,/D1) & O
.025rad&#hd,
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[0053] 2. gD D M
AFREBOHERBEHMERICOWVWTHENZEZFMY 501, WL X1
5 0DEmICHE T HRMENDBEZRE L, JRIZ. BESIR (SPECTRA7
Light Engine ; Lumencor, Inc.) AfEH L7, XE110H1LDKKRET5
/28 nm (BBHLIKRRHER) ORELEVILFE-RET7A4/81
20IC8ALs SAFE—RXET 7481 20 %GB LB E, £

4~20f (EHEEH10~50mm) OOAYAXA—4L VX131, £kiF
HESRFvF1=Zy hOL—HBE7 74/ —R—F (B7ICHWVWT IB]

TxRY) ICEBALE, BENOBEIL. /X7 —X—4% (3664 ; HEE
MR att) 2RAVWTHEREL <.
[0054] [8IiF., WEXDEEDIUNEERERT IS 7T THD, M8ICRIND L

EBlRFEAEBELAA 7 (1.318) . COFERDL. 0,Z20,%2imAT
AVA=F LV X%ERATEIET, BMBNADBENMREZICESLEI D

hH B,
[0055] 3. ZeRA4ARASDEAE
AFEI DI RIEMEEIC DO VT RN A BT 3201, WHKE—X

NODENBEZRUE L, #HHE. BRO. 2 umdDEHE—X (Tetraspe
ck ; Invitrogen Corporation) Z{ER L7z, FifeYtiE. BEYEE (SPECTRA7
Light Engine ; Lumencor, Inc.) NHDER4A4 75,28 nm®dDy,. 100
WIKERT7—2 5> 7 (OSRAM GmbH) NS DERA4 70,40 nmdDY, Fik
E 7N T4 AL —4 (Sapphire 488 LP ; Coherent, Inc) M DFER4S
88 nmDNEFERALE, BEXFENSDEKRS 7528 nmDKid, &
E10FEOIVA—FL X (EREERE20mm) ICEALKE, —A. KiR
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T—=I0Z0TH6DERAT0,/ 40 nmdDN, EE7ZILIVAA VL —

HHALDERS4 88 nmit, HERAFvyF21Zvy bOL—HET 74 /83—
R—F (QVA=F9 LV XDOEREHTOOmmBLE) ICEALK,

[0056] BFRGTHENERF LABRIE—IDLOBABEODH (<&, vyl
L zE#AE) ZHUEL. 1 0EADE—XDEHEE KD,

[0057] K9, BRHICEITIENABEDSHETI I Z7THb, BELED
SONERFLAEBE. xHABAOFESIEZO0. 31 um, yEARADHE
2MEE0.3 1T um, zEHAEAEOFERIRZO0. 63 umTHhHo7, F/k. K
BR7—0Z0THoDKERFLLZE. xHARAOFELIEFO. 32 um
. YEIAEOEELIEIEO0.33 um, zEHAAEDOEELIEIL0.84umT
Holeo Fleo PNIAVAAYL—HHLDORERKM LEIFGE, xEBHEAD
FELMEF0. 28 um, YyHABADOHESEFO. 29 um, zE#AEDF
ELMIBIE0.6 1 umTH-o7,

[0058] ChoS5DFERML. AFEAOHERFEMIEL. EROHLERFAMEEDZEE]
DEERCAREOERBORFREZAEL TVWE I ENMDN D,

[0059] 4. HEIRNEKROERS

AEPORERBEHE (N75R) SLCRROAERIBEME (258
) ZABWT, A IO—HALFY (CFPBLUVYFPAETZCa2+rO
—7) ZRBEIEHe L aflilBOHERIRNERE ) 7ILI A1 LATERREL
7o

[0060] ARAOHEBEMEETIE, BEIIR (SPECTRA7 Light Engine) 5 DIK
RA4A0nmODAgETLFE—RET7A4/NIBAL, BEF106EDTY) X
— 9L VX (EEEBM20mm) (LYY X—MLE (R788) ., —H
. REOHESRTEHIETIE. 100WKET7—2S5V THSDER4S440n
MDKEXIVFE-—RET 74NN %EB LT, HERAFrF1zZvy bDL—
PRZ77A4N=—R—=—F (VA= LV XDOESERHT100mmIUL) [IE
ALk (BR28R8) .

[0061] 1 0ARK FAEPBOHERBHMELZAVWTEREINLL Y AEKR (YF
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P/CFP; EXSIVRIHETI~3%) THD, 1 0DIF. /EKROHE
REHBEERAVWTEREINEL O FEEK (YFP/CFP; EX4 I VRIM
%1~3%) TH3, H10ABLUE1 0DIF, B—DMIEICDWTIRE
LEERTHZ, LOAERIE. BELEZYFPE®ZR (5635 nm) &
CFPE®K (480nm) ZAWVWT, FEEJRILICDWTY F POELRE

ZCFPOEMBETED I LICLYERL T,

[0062] 1 0BiE. E10AIRINZEKES (WATHEINAES) KB
DEHL A EORBEERETRT IS T7THD, M1 0EIE E10DICK
INZEEEBICHITIEHL DA EORBECERT IS I THD, it
. H10CIE. M1 OAICTINZBHEFBICHEITDZYFPHLUVCFPOD
T ENREDOREEERT IS 7 THd, 1 0FIE, B1 ODICKRE
NDEREEHICHITZYFPHLIUVCF POFEYRABEDRIEL(LETRT
J57CHd, H10FORFERIFE. M1 0FDTS7DftEAILA LY
27 Thd,

[0063] MROHERBHMELZAVWEEE, M1 O0D~FICRINdLDIC. i
FHOBENRTMRcH., HHLBEREIGTZIENTERD >, TOD
R, Ca2*DREELEFMIBRIDI LI TERN >/, —H., T
BIORERBEMELEBWALIBE, M1 0A~CICRINDLDIC, +o454
EOMENtzRE T ENTE ALY, HEHLEREZINEBTHIENTE
Izo EDFER. Ca2*DREELZHMICBRETHIENTE L,

[0064] AWHEIE. 201 156 A1 HHEEDOHERKR2011-12304 1I1C&ED
CBEEEZERT D, URHEHEBREES LSORBEICEEHIN-ARIE. T

TAEBMEICERINS,
EXR L OF AN
[0065] AHBIDIERAFv 1=y M, BIXIE. HRERBEHE. HERRE
B, ATHSHERHEBRLICHRT 52 &0 T3,
S DA

[0066] 10, 10’  HEHTEMEE



WO 2012/164811

20
20’
30
30’
40
41
42
43
44
45
46
50
60
70
80
90
100
110
120
130
131
132
133
134
135
140
150
160

16

L —H IR

H&J6R

VTV E—RET AN
RIVFE—RNET 74N
HERKRXFvyFa1zv k
IVA—=FL VX

I7—
RA42ALYXT7LA4T12RY
4004 v I3I5—
ZRIT4RY
B2 DRl v X
B0kl X
L X

CCDAAZ
A

Z4NERA—I

HE RBARERE

JEIR
RIVFE—RNET 74N
HERKRXFvyFa1zv k

aAX=%5L X

ALY X7 LAT4RY

4004y 35—
ZRUT4RY

B2 ORERL X
/1 ORERL X
L X
AT ERA =)

PCT/JP2012/002598



WO 2012/164811 17 PCT/JP2012/002598

170 CCDAXZ

180 =H#



WO 2012/164811 18 PCT/JP2012/002598

SR D&
[s53KIE1] RIWFE—RXET7ANRDOEHFINALNEZT ) XA —bFBO) X

—5LUXE,

BRI Y A= L VXL Y T A= PMINEREENT 2EHOD
RA470L VX %aBIT B4 7QLVYAT7LAT14R7 &,

FIEE~A 20LY X7 LA T4 A7 L THETFICEREI N, HD
RIEREHOYA /0L Y XOEXARICHBRT 2MEBICEBOE Y K—
VBT RIT1R7E, 2#HL.

AIEEOY X—4% LY XiE, BIREYILFE—RKET 74 NOHFIHD
FOEBERIEED ) A —4 LY XOHLERE OFEBENRIEEO ) A —4 L

VIDESREE T ERDLDICEREINTHY,
BRI A—49L YV XDEREHEZT (mm) &L, BIEVILFE

—RET7AROIT7OF¥R%ZyY, (mm) &L, HIEE~YA70OL Y
ATPbATARVERIRBZRUV T4 A7 EOHLEER#HZD 1 (mm
) &L, BIRB=RU T4 RVICH T BR1EE v R—IILE OO EEESE
#ZD2 (mm) ELEEXEIC, ULTFORX (1) MELIND,

[#1]

XLZBE (1)
7 Dl

[ 5RIE2] ERRTICEHOHERIFr T2y b,

HT7AINE,
EHY 5. HERBEMIE,
[EEKIR3] RIEEYERIE. ABERTH S, FRIR 2 ICEEHOHESBEMER.
[E5:Kk184] AIECYERIE. LEDNR, KBE7—050 7, ¥/ VT7—0U5Y



WO 2012/164811 19 PCT/JP2012/002598

TELEENQOF VST TH D, BFKRIEIICEEHOHE SFEMEE,



1/10

WO 2012/164811 PCT/JP2012/002598

[E41]




2/10

WO 2012/164811 PCT/JP2012/002598
[E42]
10’
42
~ 41

O/-\/ 30’




3/10

WO 2012/164811 PCT/JP2012/002598

[E43]




4/10

WO 2012/164811 PCT/JP2012/002598

[Eg4]

131

X[4A

D1
132 5 134

g
Y.

NN\ M




510

WO 2012/164811 PCT/JP2012/002598

[E45]




6/10

WO 2012/164811 PCT/JP2012/002598

[Ea6]

120




710

WO 2012/164811 PCT/JP2012/002598

[E47]

| 41




WO 2012/164811

[Ea8]

HERE  (MW)

100+

90+

2777

AT

8/10

PCT/JP2012/002598

L—HRI774 /3 —R—k
(A A—=BL o ADE A IEEE100mmil L)

10fZa") A—RL 0 X (FE S IEEE20mm)
20f&0) A—BL 2 X (K S EEEE10mm)



9/10

PCT/JP2012/002598

WO 2012/164811

[Ea9]

g

0

(wrl) pgx

£

0

- Uk

o1 o1 0 ot
o ' © W
2
=3 50 m #H—1
- AKIAEUL

frc
G—LEBN

o

£

H B H




WO 2012/164811

[Eg10]

Lot
(YFP/CFP)
o 3

\\\\\\\\\\\\\\\\\

B S e aaat S

2 3
] (70)

y

10B

%( 10000 b N

e

nan A gt A SSARAR

N SNV AR AR

YFP
CFP

2 3
BERS (F)

T

10C

10/10

Lot
(YFP/CFP)

PCT/JP2012/002598

T

[4;]

2T T
B RS (L)

y

10E

2 3
B (72)

y

10F




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/002598

A. CLASSIFICATION OF SUBJECT MATTER
G02B21/00(2006.01)1

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

B. FIELDS SEARCHED

G02B21/00

Minimum documentation searched (classitfication system followed by classification symbols)

1922-1996
1971-2012

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

1996-2012
1994-2012

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.

A JP 2007-121590 A (Yokogawa Electric Corp.), 1-4
17 May 2007 (17.05.2007),
entire text; all drawings
& US 2007/0096014 Al

A JP 2000-126116 A (Olympus Optical Co., Ltd.), 1-4
09 May 2000 (09.05.2000),
paragraphs [0088] to [0112]; fig. 8
(Family: none)

A JP 2005-283659 A (Olympus Corp.), 1-4
13 October 2005 (13.10.2005),
paragraphs [0072] to [0075]; fig. 1
(Family: none)

|:| 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

04 July, 2012 (04.07.12)

Date of mailing of the international search report

17 July, 2012 (17.07.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

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




[ B R RS PCT/JP2012/002598
A, EHORTAHHOME (ERBFESE (1PC))
Int.Cl.  GO2B21/00(2006. 01) i
B.  HE&To
T2 (7 T N IRE BT (E R B (1 P C) )
Int.Cl.  G02B21/00

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

FEEHECHENLEETT —F A (F— 2 X=X DA,

A L 72 HRR)

C. [T 5 LE0 L5 S
B SCEROD B 5
) BIASCENG RO—IMOEINEET S & &3, FoMET AEFOESR HRIE D H
A JP 2007-121590 A (B 2>4E) 2007, 05. 17, 1-4
A3 4K & US 2007/0096014 Al
A JP 2000-126116 A (VU LR 262 TS 2000. 05. 09, 1-4
[0088] — [0112], I8 (77> I U—72L)
A JP 2005-283659 A (AU 2k H) 2005. 10. 13, 1-4
[0072] — [0075), K1 (77> I VU—72L)
O CHIOREE IS L ST S TV A, ™ ST R Ty 3 U C T AR A B R,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

EpfHE 2T LA

[EERFR A O FEE H

04. 07. 2012 17. 07. 2012
[E BEFR A D4 FR L U T IFTEES (FEROHHME) 2V ] 2915
AAESTZT (ISASJP) I
WEHZE100-8915 G
HAHTRARERE=THE4%3 = BEEXEE 03—-3581—1101 WK/ 3271

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




	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 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	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 - drawings
	Page 32 - wo-search-report
	Page 33 - wo-search-report

