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(57) Abstract: The present invention relates
to a contactless thickness measurement sys-
tem and method using a laser and, more spe-
300 cifically, to a contactless thickness measure-

ment system and method using a laser, the
system comprising: a light emission unit for
generating a laser by using a light source so
as to emit the laser at an object; a reception
unit for receiving a primary photo-acoustic
signal generated by direct collision between
the laser and the surface of the object and a
secondary photo-acoustic signal generated
while the laser is proceeding inside the ob-
ject; a measurement unit for measuring re-
sponse waveforms of the received primary
photo-acoustic signal and secondary pho-
to-acoustic signal; and an analysis unit for de-
riving the thickness of the object by analyzing
response characteristics indicated by the
measured response waveforms, wherein the
thickness of the object can be measured by
analyzing the tendency of the primary pho-
to-acoustic signal and secondary photo-acous-
tic signal generated by emitting the laser at
the object.

400

[CIS & A&



WO 2017/160082 A1 WA 00 TN A0 0 A

]I
=,
ol
=
o

ol
—_
2

B e = 3 2 1y 65 AAIEA S B o) &ale] 7]
o1 X & HANA T 2] 8 B 2R A7) Aol A s A7) oAl mRe ARAe 25 a2
L3 g 2 2mel 4] Ao AT A7) A WEE AastRA HASE 24 % £ AEE ey 99
FAR,EAE B 1R B 5 A5 A7) 22 F 3Y A5 57 FFS S5 919 Y 2 ) S
o Sgo] e S8 54 2Aste] 47 AR TS EEy] 98 2ARE Teele, gol A2
Aol EAbste] WS 1A F S AT L 24 B 5% A5 ARAE BHAFORA DA FAE 54T
Sl o] A% o] &3 HHEA Tl 34 A= L ahgel B sloj



T

B Al

PCT/KR2017/002804

WO 2017/160082

ol

B

e o] wlo) % AT e

35
=

EEERES EXEES

<)

T .

=] -

}

5

7+

[E]

L
=

w0

e o] #]

01_.
~r-

o A 1}

=)
T

X
i:l

—
o

T
H
mjn

A

—_—
o
F0
i:l -
il

~
e
N

7o =2

=
T

Al =

FEE

ko)
-

[e}

2

A gl= a7ke] &) 7

°|

=

=

A
H

of k

1

Lo

= dlolA

2 =
o)

ki

A 22880]7] u)

@4

T .

T

gol Al =2 &3

}

5

g

b, o shol s &

[e]
T

=2
—

0

= =
=2
7] 9} 7H-& -4

A 7=

7
BI7Fs
SEERY
74 TA

)

\=]

[7]
[9]



PCT/KR2017/002804

YA A A el

=

=

Fel el oA

0

°]-&

7371 ol A e A7
& Ao} A7) Hol A7 4] T

=)
T

A}
o
i}

WO 2017/160082

I

3

upet 71 @l o) A 7E e A ol AR =

B
rd

N
o}

<

ﬂ_&o
ofn
I- O

X

FAZE AR ol whet AT 1

[18]

To-

—_
o

[19]



PCT/KR2017/002804

WO 2017/160082

A, 7T el A ok 7] e A 3ER e

Az el A7) dlol A 7F 47 o

;00
ofn

- ot}
eI =

58 o] Lheb

Nelhw
o H

7] Al

s o VhER = &

Nelhw
o H

71 A2

/\01—

k)

J

E X
=

Al
a

87] 5

Els
T
T .

E
M
7% 2 rmsH]

ol
H

[ 1]
rms H|

[21]

3 &8 A2 rms 4k

2l rms %L/ 13}

=224 wF e

[22]

A
)

1294.

a7 %

T
T .

58 o] gk v]
A o] %7

Nelhw
o H

=

7] 2 thgkH]

[ 2]

[24]

F Az Aok

o Ak /12 &

<

% 4

i} o
o u

2tk B] =23k
9

[25]

2} 2el o)1}

5!
3N

i
=

> E‘XH9
%9

(PN
T

9]

3 b, 77 5

]
~

A2 o] Aol
sho) Az B PE 4 D n g we]7A

4 7hs g o] o] 9t
A7, 3 547171

=
=

KoN
i

et

T
T .

g ]

=
=

ol

Fol &7

bo] AL§ Al oFo] 2 &

o

fo

1%

|

=
=

Aol A A A
SR AN 7HE

-
i

A7t

[28]

237

= Al
|

. 571 F ol A v A

LEHolry,

= |
=2 7

NEE

S
T

go] A& o]&

&

Al 2]

Al zwle] A o] T

2] 2~ ] 2l) T o]

& 0.5mm F+7] 2] PS(ZE

Al ool £

o]t}

A-scan "2

#] 2~ E] ) A 2] A-scan

3l Imm 7] 2] PS(z=

Al ool £

o).

e

2] 2] 2l) 4] 9

& 1.5mm F7] 9] PS(ZE

Al ool £



PCT/KR2017/002804

o]t}

Ay

A-scan "2

WO 2017/160082

ol

o]t}

Ay

A1 1

1

ko)
-

SENHE

ol

EEESE

ko)
-

[e}

o]g

=

=

= el A

ol }.

Ay

A2 1

1

ko)
-

A}

= 5ot

.

40:
210:

SENHE

_ e e e e e e

TR

o

o

Ao] ope}

k-
=

T .

T

45

1

ko)
-

af

)

of <]

=

=

A A

T .

Fell A ==

[e] o]—c—)—

g

=]
=

o] A7}
712 Aol A

B

|

-7

[e)

=

=

= Al
-
=
[}

%
(400)

F 1|
=]
o

ko)
-

1
= Al
23
Al
A

o A
ob

=

F 1|

ko)
-

e o] #]

744(300) R

o]g
1.

ko)
-

=

=2

=

=

A o]

Al 2]

]

A
=

o]
(100), =214+-(200),

Alellell &%t & o] A
9]

Azagle] FAES heh mdolth
e

1-

=
=)

T

H

=

Bl olch. PalA A
3,
SE

=

[

o 2]
25 %

[53]
[54]
[55]



WO 2017/160082 PCT/KR2017/002804
[56] F 2AHH(100)= 3= o8-8t wlol A (10)E LA A A (20)°]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

ZAVeE Aol 5-3F § I (photoacoustic effect)ol] 2] ¢t F &3¢ AN E
g5317] 8 dlel 7<1(10)E A 20yl =AM o= vt o) v, 3 23 ae
ot} g @ e} & HAr| 9 ol YA & F3 B0 o BAFo A
Qlﬂré tﬂ-/\gj\] ]L: &]/\]—g /] ]Ghj—

3 ZARF(100)+= o) A(10)E HAA717] 7 32 E39tsh, Izl
B2 24 YAG(Yttrium Aluminium Garnet)E ©]-8-3}= YAG #| o] A & A}-83 4=
Tk ol ol A EHF &S ol7] Aol Nd7F 55 ¥l Nd-YAG @l o] A &
Ab&3h= Zlo] vhghA s, ofof] Al g = A2 of i, dlo] A B tho] o=
Ej/], 7]—}_3_ l’:—iZ:l ZVL],_,A/] Hl & 0 H]—/\]—O],L‘ 7= X]—]j] = J.'o‘]—ﬁ]— Z,: ()D\}]\

A1 A(0)8] THAE AN, Aol 8 2 A PA AT BT FHE
A 3 & =0t

AH200)= F =3 2B 0)E AEdEE S

JZ—/\}T?-—TH EARE g o] A (40)7F T/ A ol 22 AL
ANZE0)E FAleH=H, 20 49 a5 199 =4le) 7Hs
= A O 1}, o] A e = 21 of i, kHz @91

=

ET)\I\——

HA 7171 25 MHz LH a3 FHA V7] 7k 9] GE| &

Ao dHaHadio)e] dEE o Adnt

2 20)= FA 574 =, Ak AFEE = i Ao sl dshy, Sekd,
U5 T4 2 a5 A 58 5 Ege 49l

F ST 0% @0)= 37 dol A ek 7] A ] 25 A SEel 9
A= 12 F & Als et 7] dol A7 37 i A W& X8 shd A
A SR 22 3 S E A5 E Eghe 5= g

S45300)= FAE A7 12 g A ae AV 22 F g AT §
18-S ZH sz x| o), Al gbel] w2 A<t 3185 VERN Y] 918 ) 2 A
3|2 F2E AAtetal 2B E S 9k 71241 578 4o &l dehe
A= B ii=3

ZAP‘%UOOH 'ﬂﬂ o]
Amel 22k 3 &
ks 8kt

AHE(100)eF EFAE = =], FA A o2 AT 3
ZAF A A S EY A D (rigerring)3H] 7371 13} 3 23
23 AT o] Sk ulE S obA A 0 7 ZA 5= A o]

I
ot
iz
o
8

o _>|i 1‘}4 ofo

WA 4000 A7) Z4E S5 sh o] el S8 54 B ste] 4]
YA FAF K Ao, ATEE AT AL 5

TE] 2o ALe ) 4

=

12} 3 & A 5= 252 7h41 g0 A 40)7tH th/d Al 20)] el

= o

Tosbd EehE 2] QoA A 2009 A0 FET ) A H = A v



WO 2017/160082 PCT/KR2017/002804

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

st S o N vl & Aol Har A AV gl i A
LHER T

22 F S F A=AV 12 F & Az of ke Ak A5 Fan
EASHA o] A (10)7F T/ A (20)9] Rl S=H ol F 7 AA ) 7 & 58l
A3 5= v s d

ol1gh 12} F & Aol o S 24 F SF AT =l
2= A 20) FAl whE A F S 7=, ol 2’ A FAd &
ol- &3 oM A 02 FAE A= Ao 7he s

53], 52 A5t A e 7hd 2l 2 A Aol Abe = w2 A s
e 7 =42 5 A BAR Ol FARE B dFA & HERA AL 9=l AL
A, EekaE oy T4 5 thFE Al A of Aol 5 A g T sk,
=gl el H}OliiﬂlEiTE T v e @] HA Tt

A
lo
o)
>,

]

= A3} 54 of
S92 glom, o/ 1A 3 9% s 223 F e AT 4 Ay
AE e A i), DEA0S AT AL whek 4] 13 F &7
Nzel Av) AF A7) A 47 23 3 4 A Ee Ao A 2]

Z7}Ve= A SA & Ve
S #ol A 10)7F A Qo) Ao w T 12 F S3F A7t
LAY S E ] Al ZRo] Aol whel A4 M 717E Fo1 &AL, o] A(10)7F
A (20) = g ghell whel 22) F &3 A a7 A sHH A tA] Al 7] 7
AXA H =, A oyel F77E AR el whel 7] 124 3 53 A5 ] 2|4
A 7He 74 A51a1 AF 7] 2 33 S8k A T 9] X & A 7HE ZTtekE A A S
4ﬂﬂd
v o] A AAldol o] g Hlo]| A E o] &5 B S FA S AL
7] 3 AR (100)o) A B S o] 4] o] 2AF AR 2 2 AEy] 93 7
47850005 £33 = A
A& 24 5(500)= vhEA S| 7] 3 2ARF(100)9} 371 B178A1(20) ARl el

.

PN
N

HAXshH, 2l 1] 2 (galvano mirror) 5 ©| AFEE = 9l o o)) S H =
AL obu] glolA o] A} he) o) e RE vle] 58 R
ATt

Zh e A (500)3= A X H 3= A1 200)2] 9 Aol wket A7) &l o] A (10)7F



~1

WO 2017/160082 PCT/KR2017/002804
A 20)ell ZAFE] = 2AF 4B 243 4 9l B iy o] A A A oo
ol gk glo)| A & o] &8 vl E2] FA 54 Al 2=fle] AA AFEE A

(

FIAIA 5 ek
771 olstel iz B o] A F Eate] ¥ el w2 dlo] 4 E o] §3

O

RS2 A 574 Al sell thel v GAlskA A Ry S o5
A= 2 S A A e R ey 913 Ao g 2ol Welvt ol s
A ellel B = AL o,

[78] B A= BLE A7) 7] 93 7R R YAG Pl ol A& AHE-ES] 011]

10Hz =37, 532 nm3F4F, 7ns E 2~ X S=A]7F0 52 A5 o, thAA|
PS(Z & 2~H fl) FA & AFEsto, iAo T & HIA 7| WA 3 =
2NEE SASS

[79] 532 2 e A AAldel o F) 0.5mm 77 9] PS(E ] 2~ F /) A <]
A-scan L ZE Ve Al o|a1, & 4= Hdbgd o] A A x| dof] o8 1mm 7| &
PS(E ] =8 &) FHA 9] A-scan L ZE e Slo] i, & 57 E g o] o
Ao o) o1& 1.5mm 57 2] PS(Z ] 2~ &) F-A] o] A-scan L] Z 5 e
zlo|t,

[80] Aetx o2 F &3 AT I 7] < 2+ A-scan, B-scan, C-scan 2] 7| ]

‘RJ\L ﬂ A- scanS 3 2~ 0]l F(pulse-echo) = 31 %] A ] (pitch-catch) & 5>3) ¢+ 3}

[81] =3 LHX] L5E 2%6}‘33_, 12} 33 S8 AT o] A S R = oA 7}
0.5mm¢! 7 -9- °F 170pum~360pum, Imm<! 73 -5~ ¢ 160um~320um, 1.5mm$! 72 -
°F 165~320um= A ¥ $l=ul, o] 82 B2 e A o F77F A F el
et 12} 3 a3 AT o A EHAIHE fHAstE AlE E A

[82] 22F F 3 AT o] A EA 9= A 7 0.5mme] 75'% °F 430pum~650um,
Imm?! -9 °F 350um~780um, 1.5mm¢<! 7 -9~ F 330pum~1260pum =
A4 ¥ A=v, o] SHARZLE A FATE AL uhet 22} F 5
AT AEAIZHE F7hehE A& o 5 T

[83] g, oA o FATE Al whet, 14} F S5 Ale e Ho XE AV =

=

lr

O

%
Zashe, 22 ¥ &3 AEe A AF 271 Srheks A I 5 glen), 13
F T N Eeh 23 % S AT WA AR Aol 7k Aadhz A e % 5 A

[84] o} o], A o FA 9 F 2 A7 e = SHEAL S

T DA Ao, o]l g A BAE AT ZA O gA e Aol

-2 715 AlE I A ARl FAE S48 Aol 7 skt

[85] T 6 & o] A Ao mhE o)A o] A e F SF A AL S
YUERH 7] #18k Al 2ef3zo]ar, &= 72 B kg o] o Ax[ o] whE o)A 9
el S Ae o] A S Vel 7] g A2 e sto|th

[86] o] 7] A1, rms B](rms ratio)i= 7] 472 12 A 2] ¥, & ) 4t ¥])(max ratio)T=
3}7] 4=2] 27 A olE 4= Qi)

_1}01 o2,



WO 2017/160082 PCT/KR2017/002804

[87] [<=4] 1]

[88] rms H] =22} & &3 A E 9 rms ¢k /12 F 5 2159 rms 4L

[89] [<=4] 2]

[90] Hogl v =224 F SF ANz HAhgh/ 12 F 3% 259 Hojgk

[91] old, rmsT ¥ &3 21 Z 2] rms(root mean square) #kS Y EFHAT

[92] A7 =& FEhH, 7] rms B o AV H gl vl = BT oA S A7
AADFE F7teh= Aad S e S & o 2o, ol gk A ekd o 2 RE
A el FAE FA4T 5 Aot

[93] L8> E o] o Ao upE oA & o] & v EHA A 574
W el EE ot

[94] w82 Fxehd, WA FHE ol &8t ol A& V& Al H AN
ATHS10).

[95] LU, Y] Aol A 9 g 7T Al R L] A3 AR Sl of 8l HA Sl

12} 3 &3 AT e} A7) ol A 7F 7] ti A WEE R8st A A s = 2a)
3 &3k AT & A8 (S20).
[96] %, A A7 13 S A9 AT 23 3 Sk A s Al S
KX

o2 %83 5 AeksI0).
7] A1F AR 3 5 5 F ohush ol IAAA Y SH AYL B 5
i), 713 AR T FAA L 5 24 nhl 5 e BEolth

[98] TAA R, FdE o] Fato] HolAE I HAA ] AR 5 ATHS40).

[99] I o, A7) ol A e 37 Ul A el A A ?GOJ F&ol o] LAY s}=
12} 3 8 Az o) A7) dol A7 7] tidAl £ 23t H A Ay sl 22
3 8-k A T 5 A FTHS50).
[100] % FAE AT 12 S A g 22 3 S A A2 &R
Kol

S 54T 5 ATHS60).
[101] HEH o= 7] Al &9 F3o] Yehi= 2 S A7) A2 &9 118 o]
eI &= &8 54 S vl B4 8] 7] A e FAE =& 5

[102] o4, &%

[103] o]/l A4

(g, ol 3014 7| A " gl T A sk s b e 5ol §ol
£33 W= 71 A7 gl Y T 8t AR S e ol sk
Qoo e T4 848 A9lshz Aol ohjeh B T4 848 O X33



O

WO 2017/160082 PCT/KR2017/002804
F 9l Ao A Hofof ek 7| Aol ALk HE A §olE EHA BE
golEe, thal JolsA iz @, B wyo] S3h )% Hobol A 49
)22 7421 Aol o] 8} x| 0.2 o] sl = Ak BA 17k k. Al
o5l gofs) o] YubH o g ALGH = G5 T V)%l FH o)
of ] s} 917 ahiz 205 84 5] o of shl, - kol A sk A] g ol ek %
B, ol mol /vt shabl Py A el ofn] = A s A ekt

[104]



10

PCT/KR2017/002804

WO 2017/160082

AT

B AR

Eis

J o] Z=ALE7] 9

Z

AN A

ul
Ay71 @l o) A 9 A7) tAbA Y

Fed el A&

]85

T
T .

5t

A &9}k

ol

Fhgo] ey

= )
4% 5H

371

o 91ofA,

@

A1

3} 2]

4

[

2~ HEl
B

g Al

=
=

|

g ol 43 1152 7

] o] #]

T
T .

3

o =
S ERO

2

o 91ofA,

@

A1

g} 3]

4

[

|

g ol 43 1152 7

] o] #]

T
T .

3

o E
e 58w

Fojis

Arg 3
4 A

=

2~ HEl
B

ol 2101 A,

@

A3

s} 4]

4

[

ol

Z

x| o) uhe} A} @l o) A 7} T

oF

ol 2101 A,

@

A1

g} 5]

37

[

i

o] wo) A 2AF A& ERAYS

=)
T

7] 3 ZA}

ol

ﬂ

%o g MHEA F

] o] #]

T
T .

&t

AReI=1

Z

o 91ofA,

@

A1

s} 6]

4

[

o}

|

g ol 43 1152 7

] o] #]

T
T .

&t

o E
e 58w

o 91ofA,

@

A6

s} 7]

4

[

o 91ofA,

@

A6

5} 8]

4

[



Al ZF

4
=

=2l A

eN

]

h

PCT/KR2017/002804

Al =
A

FEE

ko)
-

[e}

11
o]g

of upe} A7) 12} 4 &

=

=

el o] A
)

A 7F A

T
T .

=
-T-

}

5

o 91ofA,
92l

3

(ST =
A& 5RO
kel

A6

3} 9]

WO 2017/160082
)

Q_—rL

3|

[

i i P o
ol W e =T S PN
x? . = S NG
wir Ha B olo o = olo o A xI 1o].| N T
o T L XS om P X T
= T BT CECT 4 W N Hr %R
Lf aMﬂL o ,_IAA,UHHUO o o#oﬂm < XT
T o= oo e T I e U T W
W = ET N " T g o ™ W oo
o p™F g WP g cw®T T oo
o U olm ok gt % dp %o X0 o N
CXEToEe T2 o wOX S
TMET . 2WE o N T Ho ol ©
qr N o= xﬁﬂ% & N WHM_IM & g X° o = ™
ﬂﬂmﬂdﬂﬂoﬂ%ﬂ ﬂxﬂ];ﬂ an 8 I 7o o M
ﬂ%ﬂmﬂﬂ&u FIALRER B ® = o o
oo g P my %o R o
DN E T g RN ok F o o o
BT T O pEXER g HR o QR
pE TR R w2 oy E cloael
o BT N RO T B P Aop o oo ol o ol
ﬂl&oﬂwﬂdﬂoﬁﬁo ﬂmwﬂéaﬁo]ﬁcﬂofﬂ R X
X o 0 XO mK wjr = ol o
QO TR e TR e T o g el )
AT ER L CTTAAR R pET T REIE
<0 oﬂ_Al_doZmﬂu oﬁl@_ﬁ_&omﬂLoFoFéu .MM@ﬂﬁo_ﬁ_&o_ﬁu .
FO 0 TP T oy~ B W o M
TERT 0B BH T P a@n T P gl g ®
HPFR RO RFIP I RTTRREITR ~ &
RE e e R0 Dl R e %o e & ARl e T Wl R %o w0 Towor

s =}

% %

- -

"O 0N

13 2] rms 4k

% 4

KoN
i

-
[e]

Al
a

517]

T
T .

o] rms %t/ 12}

871 5

L
~
Al

<

==

]

<E
% 4

92l

A

F 1|
° =

ko)
-

&
3
g

°|

22}
o Sl A,
371 & & o Hhgl v

T .

o 91ofA,

A7 S8 938 9] rmsH]

=

=

1

[e]
1

[e}

q.

A10

| o] A
rms Y]
102

= haipdec]

|
|

F12

[e]
3+ 13

q.

q.

Q_—rL
Q_—rL

3|

[
[



12

WO 2017/160082 PCT/KR2017/002804

Aol A o] &3 HlH =S4 FA 574 8.
[+ 2]

Hhgk vl =22 3 sF Az Adak/ 123 sF Ao Ak



173

30

Voltage[V]

WO 2017/160082 PCT/KR2017/002804
1]
___________________________ n reference
r— " """="=">"”"¥"”"¥"”"¥‘”"?‘*”/"‘7”7V"V”-”"VV/' — : [ SR
| |
n | | COMB | | ||
DFB Laser : EDFA Generator EDFA M " Lo mior
. V)
- - 1 ) L1 2 L3
| U U
|
___________________________ - 2 ! wafer
Detector
2]
20
300
B 500 100 8
i 2 2 tigger | ouzazmm
| = Galvano | YAG laser
— Mirror 10Hz 532nm
_ Computer
ﬁ/
= o
seftls S
& 400
Power supply
40
200 8
210
3]
T1: 170 ~ 3601m T2 :430Lm ~ 650.m
0.6 T \ T
04 R
0.2 R
et g A ]
0.2 h
04 R
-0.6 I I I I I
0 0.2 0.4 0.6 0.8 1 1.2

Time[ms]



2/3

WO 2017/160082 PCT/KR2017/002804
[5=4]
T4 160 ~ 320/m T2 350/m ~ 780:m
0.5 T
=
@
g o vwww W\/\MWV\WMWW
©
>
-0.5 I I I I
0 0.2 0.4 0.6 0.8 1.2
Time[ms]
[5=5]
T1:165um ~ 320 T2 :300m ~ 1260/m
0.6
04r 1
S 0.21 \ 1
S
©
£ 0 VWMNW\N /
=
-0.2 1
04} 1
0 0.2 04 0.6 0.8 1 1.2
Time[ms]
[5=6]
0.8
0.7
s L\
\'\\ /‘\\
X / N\
05 N 7 N
\\'\_ /// \\\\ ——PS(0.5mm)
0.4 > - y < PS(1.0mm)
. \\ / N ———-PS(1.5mm)
03 AN
02 RN
0.1
0 T T T



PCT/KR2017/002804

3/3

WO 2017/160082
[57]
3
25 2
2
rms ratio
15 / .
/ max ratio
1 /
" /
0 T T 1
PS(0.5mm) PS(1.0mm) PS(1.5mm)
[5-8]
(A=)
\
S10
AOIKZ JIZE AIHO EAF —
Y
NEANBOoRSE 1 B 28 a5 | 520
27 2 28 ASE LA
Y S30
H12g s =5 —
! S40
AI0IKZ WA = A —
\
LEANNZREH I 2 S a5Y% | S50
2 B ST MEE S
! S60
H22c e =5 —
\
Sg SHZ R 2460 ___S/0
T2AKIC S £
Y
=2




INTERNATIONAL SEARCH REPORT

International application No.

PUT/KR2617/6628064

A.  CLASSIFICATION OF SUBJECT MATTER

GOIB 11/06¢2006.61)i, GOIB I7/02(2006.01 )i, HOIS 3/106(2006.81)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by ¢

lassification symbols)

GOIB 11/06; GOIB 17/02; GO1B 11/00; GOIN 29/00; GO1B 9/02; HOIS 3/106

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

Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of

data base and, where practicable, search terms used)

eKOMPASS (KIPO intermnal) & Keywords: light source, laser, optical sound signal, object, responding waveform, measurernent part,

contactless, thickness measurement system

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2002-213936 A (KAWASAKI STEEL CORP ) 31 July 2002 1-2.5-13
See paragraphs {0016]-[0036]; clairus 1-4; and figures 4-10.

Y 3-4

Y JP2001-091213 A (TOSHIBA CORP.) 06 April 2001 3-4
See paragraphs [00211-]00311; claim 1; and figures 1-7.

A P 2001-311615 A (NKK CORP.) 09 November 2001 1-13
See paragraphs {0023 ]-[0051]; and figures 1-6.

A IP2007-322126 A (DAIDO STEEL CO., LTD.) 13 December 2007 1-13
See paragraphs [00111-]00137; and figuee 1.

A KR 10-2013-0088916 A (MIRUSYSTEMS CO., LTD.) 09 August 2013 1-13

See paragraphs {0036]-[0087]; and figures 1-3.

D Further documents are listed in the continuation of Box C.

E 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

“B”  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)

“0”  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

26 JUNE 2017 (26.06.2017)

Date of mailing of the international search report

26 JUNE 2017 (26.06.2017)

Name and mailing address of the ISA/KR

Kereas Intellectual Property Office

Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

) P International application No.
Information on patent family members

PCT/RKR2017/002804

Patent document Publication Patent famuly Publication
cited in search report date member date

JP2002-213936 A 31/07/2002 NONE
P 2001-091213 A 06/04/2001 NONE
JP2001-311815 A 09/11/2001 NONE
JP 2007322126 A 13/12/2007 NONE

KR 10-2013-0088215 A 09/08/2013 NONE

Form PCT/ISA/210 (patent family annex) (January 2015)



FAZIN =
TAZANE LA PCT/KR2017/002804

A e o] &8t 7| E R F(FA S EFAPC))

GO1B 11/06(2006.01)i, GO1B 17/02(2006.01)i, HO1S 3/106(2006.01)i

B. ZEAE Eof
EAME A ST RAFA S L FF 71A)
GO1B 11/06: GO1B 17/02; GOIB 11/00; GOIN 29/00: GO1B 9/02; HOIS 3/106

AR )% Belel Sohe A 23 ol 9] e
FHSIUGANTR W HFEAYSANTR: FAE H2FUT| 7 AE 1P
YREZUGNITN W ARFAUSNGTR: b HaAee] /) AE 15
S A2 o] 4 212k d o el o] = (el ol el Wl o] =] 33 % 7 el (L 3= A5
cKONPASS(S31 % 13 A A28 & 719020 39, dleld, 3 9% A5, b, 3 343, 543, sy, 7

24 A2d

c. #EE™

S d8wd 2 A pAEidet s A9l 714 S R T
X JP 2002-213936 A (KAWASAKI STEEL CORP.) 2002.07.31 1-2,5-13
wheb [0016]-[0036]; A7 14; ¥ =W 4-10 F=.
Y 3-4
Y JP 2001-091213 A (TOSHIBA CORP.) 2001.04.06 3-4
wheb [0021]1-[0031]; A73 1, ¥ =4 1-7 73,
A JP 2001-311615 A (NKK CORP.) 2001.11.09 1-13
et [0023]-[0051]; 2 %H 1-6 7=,
A JP 2007-322126 A (DAIDO STEEL CO., LTD.) 2007.12.13 1-13
et [0011]1-[0013]; 2 =¥ 1 3z,
A KR 10-2013-0088916 A (F213]A} w|FA] 26 =) 2013.08.09 1-13
et [0036]-[0087]; 2 % 1-3 #x,
F7FEde] c(AH 71AIH o] sl X dls s8]0 Ba B2 Az
[N E-E =13 . N . 5
T REREEA SR e T ZAEQY EE S 49 T TR BRo e 245} e
‘A7 533 B E AR nelE dWA e sEe 4B gy HoM WA TIRI AT Qe el2 2 elde] 919 2184
24
S SRE AR TR P EARERAT e cua v g w9 99 29 shpwen 279 wne 0
SR E o E A T EEFR A gl Ao B}
L AE T RS AvsE BY menE A g Rd FAD L L. _ B 5] .
_lgt—_% E}‘é El_\-gj} o]%(o]lﬁ_}% HADHE g s]]:];] o5t ¢ ;QOEIL Y ?j“gﬁi B = —fﬁ. ) F3l o] shi} o] Ade] o2 E3 7
B . ZHsHs A4 2 0 25 FdAtel A A e A A7d 2
L AR o] §le Ao B

P
R ERE P FAEA LI B
2017 062 2690 (26.06.2017) 20171 06 269 (26.06.2017)
ISA/KR® 97 @ S 4 BRE:
3 557
) AR

e S +82-42-481-8699

M~ G +82-42-481-8578
A2 PCT/ISA210 (7 A §3]) (2015 1€




i— Z‘“ }_}\]_ B —T’—}‘1 %Zﬂ%%‘{ﬂi
o-&- 550l A3 AR PCT/KR2017/002804

A 2 1 54 0] A

ola o =55 TN s 53l=e ML
JP 2002-213936 A 2002/07/31 8=y
JP 2001-091213 A 2001/04/06 8=y
JP 2001-311615 A 2001/11/09 8=y
JP 2007-322126 A 2007/12/13 8=y
KR 10-2013-0088916 A 2013/08/09 8=y

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19



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

