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S8T13 Calculate center of gravity GCur and area SQ of region satisfying D(i,j)>T1
8T14 Output center of gravity GCur as detected coordinates

8T16 Turn off invalid flag

8T17 Turn on invalid flag

8T18 Is GCur equal to immediately preceding GCur?

8T22 Turn on calibration flag
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(54) Title: TOUCH DETECTION METHOD, TOUCH DETECTION DEVICE, AND TOUCH SENSOR CONTROLLER
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ra—5

(57) Abstract: [Problem] To appropriately detect only an indicator protru-
sion portion created by an indicator even when a wide protrusion portion
with a greater width than the indicator protrusion portion is created. [Solu-
tion] A touch detection method implemented by a controller of a capacitive
touch sensor including a plurality of sensor electrodes comprises: a step of
acquiring, for each position of intersection of the plurality of sensor elec-
trodes, a difterential value D (i, j) corresponding to a capacitance between an
indicator and the touch sensor; a step ST10 of acquiring a maximum value D
(imax, jmax) Of the ditferential value D(i, j); a step ST11 of determining, as a
touch detection threshold value T1, a value obtained by subtracting a sub-
traction value R, which is either a fixed value or a value that decreases as the
maximum value D (imx, jmax) increases, from the maximum value D (imax,
jm); and a step ST13 of deriving, with reference to the touch detection
threshold value T1 and on the basis of the difterential value D (i, j) for each
intersection position, a center of gravity GCur indicating the position of the
indicator.
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According to International Patent Classification (IPC) or to both national classification and [PC
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1996-2015
1994-2015

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.
X JP 2013-254331 A (Panasonic Corp.), 1-2,6,19,21
A 19 December 2013 (19.12.2013), 3-5,7,8-18,

paragraphs [0073] to [0076]; fig. 4(C) 20,22
& US 2014/0184551 Al
paragraphs [0083] to [0086]; fig. 4(C)

A JP 2012-150747 A (Mitsubishi Electric Corp.), 2-5,8-18, 20,
09 August 2012 (09.08.2012), 22
entire text; all drawings
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A JP 2014-203205 A (Alps Electric Co., Ltd.), 2-5,8-18, 20,
27 October 2014 (27.10.2014), 22
paragraphs [0015] to [0028]; fig. 1 to 5
(Family: none)
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I:l See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
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“E” earlier application or patent but published on or after the international
filing date
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cited to establish the publication date of another citation or other
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“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 undetlying 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
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Date of mailing of the international search report
01 December 2015 (01.12.15)

Name and mailing address of the [SA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyo 100-89815, Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

International application No.

27 March 2014 (27.03.2014),
entire text; all drawings
(Family: none)

PCT/JP2015/076095
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

(Invention 1) claims 1-7, 19 and 21

Claims 1-7 have the special technical feature of "a touch detection
method comprising: a step of acquiring a detection value corresponding
to a capacitance between a pointer and a touch sensor for each of
intersecting positions of a plurality of sensor electrodes; a step of
acquiring a maximum value of the detection wvalues for each of the
intersecting positions; a step of determining a first threshold value
which is a fixed value or a value obtained by subtracting from the maximum
value a value that becomes smaller the greater the maximum value becomes;
and a step of deriving the position of the pointer with reference to
the first threshold value and on the basis of the detection value for
each of the intersecting positions". Accordingly, the claims are
classified into Invention 1.

In addition, claims 19 and 21 are classified into Invention 1, since
these claims have a relationship such that these claims are substantially
same as or equivalent to claim 1.

(Invention 2) claims 8-18, 20 and 22

It is not considered that claims 8-18 have a special technical feature
same as or corresponding to claim 1 which is classified into Invention
1.

Further, claims 8-18 are not dependent on claim 1.

In addition, claims 8-18 have no relationship such that these claims
are substantially same or equivalent to claims classified into Invention
1.

Consequently, claims 8-18 cannot be classified into Invention 1.

Claims 8-18 have the special technical feature of "a touch detection
method comprising: a step of acquiring a reference value for each of
intersecting positions of a plurality of sensor electrodes; a step of
acquiring a capacitance value indicating a capacitance for each of the
intersecting positions; a step of acquiring, for each of the intersecting
positions and based on the capacitance value and the reference value,
a detection value corresponding to the capacitance between a support
and a touch sensor; a step of calculating a representative position of
a region indicated by an intersecting position of which the corresponding
detection value exceeds a first threshold value; a step of determining
the presence or absence of movement of the representative position; and
a step of starting calibration for calibrating the reference value in
a direction toward the detection wvalue in accordance with the result
of determination by the step of determining the presence or absence of
the movement". Accordingly, the claims are classified into Invention
2.

In addition, claims 20 and 22 are classified into Invention 2, since
these claims have a relationship such that these claims are substantially
same as or equivalent to claim 8.

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



B s EpsHESEES PCT/JP2015/0760095
A, RHPORTLNEONE (EERFHFNE (1PC) )
Int.CL GOBF3/041 (2006, 01)1, GOBF3/044(2006.01)
B. WH&&EITonY

REZIT oo/ MRE R (EESRT03 (1 PC) )
It.CL  GOBF3/041, GOBF3/044

B/NBEBIUSNOEE CRHE LRI T =D BFICEENL LD
HAREEZERAFHEAR 1922—19964
HAREAREAFEAR 1971—201514
H AREEAFH RGN 1996—201514F
H AREBRGE AT EAH 1994—201514F

FEERE CHEALEET T —F =R (F— 2= ADL4,

AHAZ B U7 HIRE

C. BIESS LD 505 S
ENERT D) B 5
BT A — %k BIASCHNG RO O AT 5 & &3, 0T 5 ETOER HREOE R
X JP 2013-254331 A (XY = v 7 arh) 2013, 12,19, B 1-2,6, 19, 21
A [0073]-[0076], X 4(C) & US 2014/0184551 Al P:y%[0083]1-[0086], | 3-5,7,

4(C) 8-18, 20, 22
A JP 2012-150747 A (ZZZEMRA41) 2012.08.09, &3¢, & (7 | 2-5,

Y —7 L) 8-18, 20, 22
A JP 2014-203205 A (7 V7 REAEASH) 2014, 10.27, B 2-5,

[0015]-[0028], K 1-5 (773X U—721) 8-18, 20, 22

¥ CHOBEICHIXMAIES TN D,

T b7y YT O E SR,

* BIESGROB T TY —

TA] BICEED D 5 LTI L, —REVETKEZ R4
HD

[E ] EEEEERTOBBEE- ST Th 50, ERHEH
PRRICAREINTZHO

[L ) B RICRELIRE T 5 U IO TR O R1T
EE RO EC NS b= NezR 2 1 AVAS NP oY -1l =
D0 (EEEA)

O] NERIC L 28R, A, BTREICS kKT 530

[P EEEMEBRIC, D OEEEO RO L 22 5 HE

D H ORI S T= 30k

ERSHEE H OB E B ICARENT- X TH - T

HEE & FES D H 0TI, FAOFE X THEH

DEMOT=DIZEI AT HO

(X | BCEEO S BT o C. BEESTHRO A TR
OFRMENIESER N EBZ LN HD

(Y| BCEEOH B CH - C, SiEoTEk & oo 1 L4
ok 0, BEEICZLSTHHTHLHEEEI
Lo THEBERNEEZONLED

(& F—%5 2 773U —3CHk

IT)

EEfRA e T LA

EERERA R E OFELH

19. 11. 2015 01. 12. 2015
FEBSFHERE B D& Bk Udy T HTHEEE MEROLDHIEE) 5E| 3790
BAREREFHT (I1SA ] P) w -
BEEZ100—-8915 s HEARS
HEHTRHRENEZTH4E3 5 EEEES 03—-3581—1101 A#HE 3521

HAPCT  1SA 7210 (FF23—)

(20094 7H)




[E| B A A EEHERES PCT/ JP2015 /7076095

C (Bix) . BEd 5 R0 L5 3k

ERR N2 BE T %
BT Y — % BIACEG  ROEOEFTRMES 5 & Xt ZOET S EIOERT HRIEORE
A JP 2011-210038 A (XSt AR A A — KT A N) 2-5,
2011. 10. 20, B¥¥%[0046]-[0063], 1-6 (77 I U—72 L) 8-18, 20, 22
A JP 2013-088982 A (12— k&) 2013.05.13, &3, 2K (77 1-7, 15
TU—7L)
A JP 2014-056460 A (BRAStayEE b EMREYERT) 2014, 03. 27, 4 1-7, 15

e (77 U= L)

HAPCT / ISA 210 (HE2_—Y0k%) (2009%7H)



ERA R EgsHESE S PCT/ JP2015/076095

FHIM FFROFMEDO - FBOMER TERVWEEDER (F 11— D 2DHEE)

HEHSEEIH (PCTI174(2) (2) OHEILEY ., ZOEBEREREIROBEHICL Y FEROEED —HIZ-2>WTE
Lotz

1. 7 #RH 1T, COEEBHEERENHEEZ T L A2ELRVHRIEL LD TH D,
DED
2. Y FkIE 1, AEELEBRELY T A LN TE ABREE CHEDEMELH- LT

RWEBHBEORSIFEL LD TH D, 2FED,

3. T OickIE W, WEEFEROEF ThH - TP CTHHIS. 4(a) DF 2 TR UL OREID
o> TR ST 7en,

FUAR BHOEAERRIMLTNDEEDER (F1- =03 DfEE)

WIZHRARD L 9 Z OEBHEREIC UL EORBERH S & 2 OEBSHEER TR D -,

Rl ~—T 2 M

1. W HEBASKLEZBIGRAETERZ ¢~ TCHENISHMS Lzo ¢, ZoEBRERS . TN CTORE TR
TEZ DWW TER L=,

2. BMTRETFHA L ERT S E THAL, T COWA TRV CIET 5 2 L ST 0T, BN
EERAOM & RD DT,

3. % HEASKNERBIEE TR E 5oL UM Uk o720, 2O EBHRERS L, TR oM
£ %o 1= RO FERIAD BV THERL L7z,

4. 7 HEABLEIBITRAEFEEZ MRS L2 o720, ZoOERERAERS 1T, 5FROHEP ORI
STV D EINAR D IROFHERIEIZ OV TR LTz,

IBMFH A TR O BEE O B T 5 R
Vi BIISAEFEAL T, U T OHEICIE. B SIFER oMM LIS, HBBANSEBRILThD o7,
U OIBIERA TR OMM & ITHBEAD O BREE R TR D o723 BEE P L FERESMA A FOR L2
WIZSHhbiLiah o Tz,

W OBIEREFER OIS o 7o BER LTI eho T,

BAPCT / I1SA 210 (E1—Y08E (2)) (20094FE7H)




E A AR EEHERES PCT/ JP2015 /7076095

<A OREE >

(GEH1) §kmE1—7, 19, 21

ORI L — 7R, HEOE VP EBOREMEZ LIS, fBRiKE Y v T2 FRIOE
HEICHCT 2RMEEZ G T 5 27 v 7 & Bt R AN E Z & ORTEEHE O H o fe Kl
RS TAHAT L, BECHETH D0, Xk, Bl KEPRKEVIEE /NS RAETH
2 W 2 B RC e KA S U 72 B8 1 OB ZIRET 5 X7 v 7 & | Bl 1 ORE %
UL LT, Fiie A rE 2 ofmEic AW TR REROME A EHT 5 25 v 7 L
Baled vy FRHFE, | &0 R 2 BRI E A L TN 20T, I LICKGT 5,
SHIT, FERET 9 LTN2 1IEGERE 1 & EER— XZFNICET HEMRICH D DT, I
12X 5,

(GEH2) FkmE8—18, 20, 22
FEORIA S — 1 8%, JEMH LIy S n=iE kA 1 &, [6l— 0 XIExtis 75 Behl Ze Bl v Ry

1|

WEAHL TS EIEWZ RV,

Fo, FERIE S — 1 8IIFERKIA 1 ONEEFERETH RV, I 5T, ERkIES — 1 8%, ¥
B 1 IC Xy S 72k 3T U CSRE Rl — XX U T 5 BIR ICiE 7,

LMo T, FERES — 1 8IFFM 1 1Ky TE 70,

ZL T, sERIAS — 1 81, HE OV P EMOAZANE Z L OIEEFZIGT 2 T
L BIRLAAENE 2 2, AR L R AREEZRGT 5 A7 v 7 e ARLA A
T LT, B AR L ORI RSV T, KRR E ¥ v F O ER B kG
THRBEZERET AT v 7 &, LT 5
AN 1 ORI ZE B2 5 2B LV R ENDHRORERMBEEZ BT 227y T L
AR B EOBB OGN ET H AT v 7 & FialBBOAEEHET 227 v 7O
TERERITIS UC, AireHEIC TS < il pire MEE 2 ET 5% v U 7 L—r g Ui
T DAT v e rEhy vy T RHEHE D SV BRI E R LTS T, 5
B 212X 559 5,

SHIT, FERE 2 O T2 2 1FGERIE 8 & B[R — NIXZFNICHET HEMRICH D DT, I
212X 39 %,

BAPCT ISA 210 (Hy~<—) (20094£7H)




	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 - 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 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - wo-search-report
	Page 68 - wo-search-report
	Page 69 - wo-search-report
	Page 70 - wo-search-report
	Page 71 - wo-search-report
	Page 72 - wo-search-report
	Page 73 - wo-search-report
	Page 74 - wo-search-report

