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(54) Sound-electricity conversion device, array-type ultrasonic transducer, and ultrasonic

diagnostic apparatus

(57)  The present invention aims to stabilize sound-
electricity conversion characteristics of a diaphragm-type
sound-electricity conversion device as well as to de-
crease the noise level of an ultrasonic diagnostic appa-
ratus using the sound-electricity conversion device. The
sound-electricity conversion device is configured by a
capacitor cell including a lower electrode formed on a
silicon substrate and an upper electrode over the lower
electrode, the lower and upper electrodes sandwiching
a cavity. An electrode short-circuit prevention film is
formed on the upper electrode on the cavity side. The
electrode short-circuit prevention film is formed of a ma-
terial with an electrical time constant shorter than 1 sec-
ond and longer than 10 microseconds, such as silicon
nitride containing a stoichiometrically excessive amount
of silicon. As a result, the electrode short-circuit preven-
tion film has small electric conductivity, and thus it is
made possible to prevent the film from being charged
with electric charge and to avoid the drift of the electric

charge. Consequently, the sound-electricity conversion
characteristics of the sound-electricity conversion device
stabilize, and further the sound noise level of the ultra-
sonic diagnostic apparatus decreases.

FIG. 1
9 SOUND-ELECTRICITY
/ CONVERSION DEVICE

8 CAPACITOR CELL

6 UPPER ELECTRODE /J
D

R e

INSULATION LAYER

4
CAVITY

1
LOWER ELECTRODE SILICON SUBSTRATE

Printed by Jouve, 75001 PARIS (FR)



EP 1 736 247 A3

9

Europiisches
Patentamt
European
Patent Office

Office européen
des brevets

[a—y

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 06 00 1863

Category

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

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

A

HOHM D ET AL: "SILICON-DIOXIDE ELECTRET
TRANSDUCER",

THE JOURNAL OF THE ACOUSTICAL SOCIETY OF
AMERICA, AMERICAN INSTITUTE OF PHYSICS FOR
THE ACOUSTICAL SOCIETY OF AMERICA, NEW
YORK, NY, US,

vol. 75, no. 4, 1 April 1984 (1984-04-01),
XP000795305,

ISSN: 0001-4966, DOI: 10.1121/1.390738

* the whole document *

WO 03/035281 A2 (SCHINDEL DAVID W [CA])
May 2003 (2003-05-01)

abstract; figures *

page 1, line 5 - line 27 *

page 3, line 14 - line 23 *

page 7, line 1 - page 8, line 13 *

page 11, Tine 18 - line 21 *

* F F F F =

US 6 639 339 B1 (BERNSTEIN JONATHAN J
[US]) 28 October 2003 (2003-10-28)

* the whole document *

XUECHENG JIN ET AL: "Fabrication and
Characterization of Surface Micromachined
Capacitive Ultrasonic Immersion
Transducers",

JOURNAL OF MICROELECTROMECHANICAL SYSTEMS,
IEEE SERVICE CENTER, US,

vol. 8, no. 1, 1 March 1999 (1999-03-01),
XP011034832,

ISSN: 1057-7157

* paragraph [0011]; figure 1 *

The present search report has been drawn up for all claims

1-10

1-10

1-10

1-10

INV.
BO6B1/02

TECHNICAL FIELDS
SEARCHED (IPC)

BO6B
HO4R

Place of search

The Hague

Date of completion of the search

19 July 2012

Examiner

Scappazzoni, E

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




EP 1 736 247 A3

)

des

Europdisches
Patentamt

European
Patent Office

Office européen

brevets

=

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 06 00 1863

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A ORALKAN O ET AL: "Capacitive 1-10

micromachined ultrasonic transducers:
next-generation arrays for acoustic
imaging?",

IEEE TRANSACTIONS ON ULTRASONICS,
FERROELECTRICS AND FREQUENCY CONTROL,
IEEE, US,

vol. 49, no. 11,

1 November 2002 (2002-11-01), pages
1596-1610, XP011368387,

ISSN: 0885-3010, DOI:
10.1109/TUFFC.2002.1049742

* paragraph [00I1]; figure 1 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED  (IPC)

Place of search

The Hague

19 July 2012

Date of completion of the search

Examiner

Scappazzoni, E

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




EPO FORM P0459

EP 1 736 247 A3

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 06 00 1863

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

19-07-2012
Patent document Publication Patent family Publication

cited in search report date member(s) date

W0 03035281 A2 01-05-2003 AU 2002333131 Al 06-05-2003
CA 2464589 Al 01-05-2003
CN 1575210 A 02-02-2005
EP 1446238 A2 18-08-2004
JP 4104550 B2 18-06-2008
JP 2005506783 A 03-03-2005
US 2004261251 Al 30-12-2004
WO 03035281 A2 01-05-2003

US 6639339 Bl 28-10-2003  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RBA

IPCH 25
CPCHRF
AR

HAB A TF SOk

HAEREEEE

E)

patsnap

FRERRE MBI HESRRERNEFRIIRE

EP1736247A3
EP2006001863

R &4 B L HIERT
HITACHI , LTD.

HITACHI , LTD.

UMEMURA SHINICHIRO
AZUMA TAKASHI HITACHI LTD
FUKUDA HIROSHI HITACHI LTD
MINE TOSHIYUKI HITACHI LTD

UMEMURA, SHINICHIRO

AZUMA, TAKASHI, HITACHI, LTD.
NAGATA, TAKSUYA, HITACHI, LTD.
FUKUDA, HIROSHI, HITACHI, LTD.
MINE, TOSHIYUKI, HITACHI, LTD.
MACHIDA, YUNTAROI, HITACHI, LTD.

B06B1/02 A61B8/00 HO4R19/00
B06B1/0292

2005179959 2005-06-20 JP

EP1736247B1
EP1736247A2

Espacenet

FERPNENETRERBERFBRRRENF BERENE | FRERE
RZFRRREENBEFERIMMRENRE KT, FERRRERBR
BRETME , ZERRENEREEREEER LN TBRM TR LA
Ltk , TeRMEBRREZER, ERMA LBl ERRBRERE

1R, AR RRES ILAR R Bt R E BN TR BEK T 108 MR |

plmERLFItESENENRLE. SR, ERERMHIEEES N
SHM, BHAUERTREFERBRAES, Flt , FRERRE
WEBRRREMRE , HEBFRYMERENFSTRE KT —HF

i

AFF ()R 2012-08-22
g H 2006-01-30
FIG. 1

9 SOUND-ELECTRIGITY
/ CONVERSION DEVICE

8 CAPACITOR CELL

G UPPER ELECTRODE /J

oy

INSULATION LAYER y s
4
CAVITY

2
LOWER ELECTRODE

SILICON SUBSTRATE


https://share-analytics.zhihuiya.com/view/ffc8c3bb-f3bd-4d4b-98a3-7c9a1c14cf9b
https://worldwide.espacenet.com/patent/search/family/037008630/publication/EP1736247A3?q=EP1736247A3

