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(57) Abstract: An ultrasonic transducer having a flexible
printed circuit board with a thick metal layer and a manufac-
turing method thereof are disclosed. The ultrasonic trans-
ducer, according to an embodiment of the present invention,
comprises: an active element that generates an ultrasonic
signal, wherein the active element has a thickness of 1/4\ or
less at the center frequency of the generated ultrasonic sig-
nal; and a flexible printed circuit board that includes a metal
layer with a predetermined thickness, which is formed on
one surface of the active element and is electrically connec-
ted to the active element, wherein the metal layer blocks ul-
trasonic waves that propagate in an opposite direction to a
predetermined travel path of the ultrasonic waves.
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[Fig. 5]

10

The invention FPCB |

10 F -
Conventional FPCB|

Output voltage [mV]

160 161 162 163 164
Time [us]

[Fig. 6]

5- . .

04 The invention FPCB
SE s AN NG
S _10-
2
& -154 o f ) R RTTTITERPR SPRPER 0 TE SIRTRTRRTE,
g Conventional FPCB
s o204 o)) S R ANV R
g : : : : :
;c_é 254 SO PO ............ .......... .
5 304 UUUUURRNE SO NI E
pd

354 RV T S SR N

-40 i : i : : :

Frequency [MHz]



WO 2016/104820 PCT/KR2014/012636
4/4

[Fig. 7]

1000 Conventional FPCB

Magnitude of impedance [Ohm]

The fnvention FPCB

004 S L

Frequency [MHz]



INTERNATIONAL SEARCH REPORT Tnternational apphcation No.
PCT/KR2014/012636

A.  CLASSIFICATION OF SUBJECT MATTER
HO4R I7/00(2006.91 1, HO4R 31/00(2006.01)i

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

B. FIELDS SEARCHED

Minimurm documentation searched {classification system followed by classification symbols)

HO4R 17/00; AGIB 8/00; GOIN 29/24; HO4R 31/00

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications {or Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consudted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: piezoelectric, active, element, ultrasonic, transducer, metal, flexshie, board, thickness,

frequency, sensitivity, bandwidth

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2013-0078972 A (SAMSUNG ELECTRONICS CO., LTD.) 10 July 2013 1-11

See paragraphs {001 6]-[0037] and figures 1-2.
A KR 10-1195671 B1 (PROSONIC CO., LTD.) 30 October 2012 1-11
See abstract, paragraphs [00291-{00367 and fgures 2-4.

A KR 10-2014-0031533 A (MANDO CORPORATION) 13 March 2014 1-11

See abstract, paragraphs {00201-{0042] and figares 1-8.

A KR 10-2013-0104202 A (SAMBSUNG MEDISON CGO., LTD.) 25 September 2013 1-11
See abstract, paragraphs [00193-{0031] and figares 2-7.

A US 2009-0048519 Al (HOSSACK, John A. et al.) 19 February 2009 1-11
See abstract, paragraphs {00301-{0034] and figares 2-5.

E:j Further documents are listed in the continuation of Box C. E See patent family annex.

B3 weial (rat O T R .
Special categories of cited documenis: “T7 fater document published after the international filing date or pricvity

“A”  document defining the general state of the art which is not considered date and not in contlict with the aﬂpi;cat;on but cited to understand
to be of sarticular relevance the principle or theory underlying the invention

“E” F:_f;iier application or patent but published on or after the international  «¥”  docum
i ;
fiing date cons

throw doubts on priosity claim(s) or which is

ublication date of another citation or other oy

document which
cited to establist
special reason {38 §

umsmueu to invol the document is

“07  document reforring to an oral disclosure, use, exbibition or other combined with one or more other such documents, such combination
means being obvious to a persen skilled in the art

(355 SE R SO chad nri ~ intarnatianal £ ate bt latar tha . . L.
P document published prior o the intermatiopal fitmg date butlater than. «g>  tocument member of the same patent family
the priority date claimed

Drate of the actual completion of the international search Date of mailing of the international search report
5 SEPTEMBER 2015 (15.09.2015) 17 SEPTEMBER 2015 (17.09.2015)
and matling address of the [SA/KR Authorized officer
Korean Intellectual Praperty Office
Government Complex-Dacjeon, 189 Seonsa-ro, Dagjeon 302-701,
Republic of Korea
iruile No. 82-42-472-7140 Telephons No.

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



INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/KR20314/012636

Patent document
cited in search report

Publication
date

Patent farnily
mermber

Publication
date

KR

KR

KR

10-2013-0078972 A

10-1185671 B1

10-2013-0104202 A

5 2008-0048518 A1

10/07/2013

30/10/201

19/02/2009

CN 103181766 A
EF 2610861 A2

KR 10-2013-0123347 A

Us 2013-0169818 AT

NONE

KR 10-1376347 B1

%
v}

ON
EP
Jp
Us 2013

M —
(&) s:)

hrgres]

N
<3

Us 7750537 B2

03/07/2013
03/07/2013
12/11/2013
04/07/2013

;
/
/

r
=
@D
%)
o)
I~

N
N
O
=

S s

Y O
(RN
)

PO NS

< O
= =
SRR o]

<

[}
[&2]
T
[

o

=

w

©
(ﬁ\ p
D

06/07/2010

Forrn PCT/ISAZTE (patent family annex) (January 2015}




FAZLANL
SAZALR A PCT/KR2014/012636

A, Bl F3= 7| BRFGEASEFAPC)
HO4R 17/00(2006.01)i, HO4R 31/00(2006.01)i

T

Ak 2 A S R & /1A
HO4R 17/00; A61B 8/00; GOIN 29/24; HO4R 31/00

ZAbE 7R o] &8t H AT ol9le Y
ST AERAUNTR U ST EANT R FAH FH AT 7] A" IPC
AdRe=AEATR B AR FAE kTR A HLFH G 7A€ IPC
T A ZA ] o] B Zlal dlo]Eu] o] (| o] B W o] 2] A B AAlof(s D s FEy)
cKOMPASS (5317 W% AAA =8l ¢ 71915 44, 5%, 23, 223, EXdAFA, 55, dA, 718, 54, T35,
7=, g9z
C. #FHEEH
S AeTd™ 2 B FAENE s A9 71 A #d A
X KR 10-2013-0078972 A (A4 HAF21 3| A}F) 2013.07.10 1-11
[0016]-[0037] ¥ =9 1-2 F=
A KR 10-1195671 Bl ((F)==A44) 2012.10.30 1-11
¢k 9ek [0029]-10036] 2 =9 24 F=x.
A KR 10-2014-0031533 A (F24]3]A} ©h&=) 2014.03.13 1-11
¢k 9ek [0020]-[0042] 2 =9 1-8 F=x.
A KR 10-2013-0104202 A (AHd ™Y =5213]AF) 2013.09.25 1-11
29, g [0019]- [0031] U—’ = 27 B,
A US 2009-0048519 A1 (JOHN A. HOSSACK S 2009.02.19 1-11
¢k 9ek [0030]-10034] 2 =9 2-5 F=x.
F7FEde] c(AH 71AIH o] sl ul-&-55] o @3 AX & A2 A L.
[a[=a =93 - _ .
T e S e T EAEAY w949 Fo FA9 FUO R FU} 4EelA
“A" B3] pee] Q= Ao w Hol= dulAel &2 Hojd £ ?%%Uq 2] 7127 He ey ol 28 ¢lslslr] 93] 282
79
B ASIREANE SRR A TSR M RASEE Y e cmapae g pe 99 B o 278 wwe 0
cAm T e A EE AR gls Aew 2}
LA T o EL A7 BY mEOE deEdY FAY L ey et .
L e R e sl g e Y SRS el g £2 49 2 s} o399 e g2
zebs A9 2 xge] dxelA g A ¢ 37E 1w
‘07 FE AN, A, A EE ) E SRS dgetn s FD sAnAe s dom
P o) Fo FE oY FAEAY o el FAE £ & AR S ST b Fd
TA|ZFALY] AA dEY A AR LA g

20154 09€ 152 (15.09.2015) 20151 09¢ 17¢ (17.09.2015)

T A AL
=3
i [e]
HFAA A7 Hrb= 189, Fap s
A %, AR AR
ﬂ/\ W5 182-42-472-7140 AN S +82-42-481-8746

AN

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€



i— Z‘“ }_}\]_ B —T’—}‘1 %Zﬂ%%‘{ﬂi
-5 55lel A3 Aw PCT/KR2014/012636

A 2 1 54 0] A

el AL oS 55 AL

KR 10-2013-0078972 A 2013/07/10 CN 103181786 A 2013/07/03
EP 2610861 A2 2013/07/03
KR 10-2013-0123347 A 2013/11/12
US 2013-0169818 Al 2013/07/04

KR 10-1195671 Bl 2012/10/30 8=y

KR 10-2014-0031533 A 2014/03/13 KR 10-1376347 Bl 2014/03/21

KR 10-2013-0104202 A 2013/09/25 CN 103300893 A 2013/09/18
EP 2638861 Al 2013/09/18
JP 2013-188480 A 2013/09/26
US 2013-0241356 Al 2013/09/19

US 2009-0048519 Al 2009/02/19 US 7750537 B2 2010/07/06

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




	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

