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(57) Abstract: A touch point positioning method, which is
used for positioning two touch points of a self-capacitance
touch sensing device. The touch sensing device comprises N
row sensors (Y:1-Yn) and M column sensors (X;-Xu) intersect-
ing with each other. The method comprises: applying a first
driving signal to the N row sensors (Y;-Yx) in sequence, and
determining row sensors (Y, Yn:) having touch points; ap-
plying a second driving signal to the M column sensors (X;-
Xw) in sequence, and determining column sensors (X, Xomi)
having touch points; and providing a third driving signal to
the candidate row sensors (Y5, Yuij) or column sensors (X,
Xm+) having the touch points, detecting the signal transmis-
sion delay time of the driving signal in the row sensors (Ys,
Y.j) or the column sensors (Xm, Xm:i), and determining co-
ordinates (Al (Xum, Yu) and A4 (X, Yorij), A2 (Xumi, Ya) and
A3 (Xm, Ynij)) of actual touch points according to the delay
time. A self-capacitance touch sensing device, which uses the
method for positioning touch points. A display apparatus
comprising the selt-capacitance touch sensing device.

57) THE:



WO 2016/106832 A1 W00V AT AR U

REERAT:
—  BIEERRRE GRS 21 %03)-

— PP S e S vk, FH T B E A A B R 2 A T S AR S A e, AR R B S AR EAE X NMT
JEREE (Y Y ) FIMANFIEN S (X X ) > ZHEEHE: NP (YY) RIS —IRE)
55, HE B AT AAT RS (Y. Ya) 5 I MAFUENES (X -X W) RKGEINZE K55, e
EAE M S TIERES (X Xwi) 3 FFREEREEMBOTATENE (Y., Y. BFERS (X., X
o) LB ZIRENES, KWNNZIEEE SETRENE (Y., Y BIENE (X X PEEROESE
IRIFA], R R AE TR A 1) ) 2 S PR A AR FR (Al (Xms Yo) P A4K meis Yar) » A2X mir Ya) FTA3 (X
w Yo ) o —FHE BAMEBENEEE , 122358 R W v Al R T e . — PR S I b A Al
TR s B ) R 1A o



WO 2016/106832 PCT/CN2015/070543

b R RN 2 R AR R AT k. Bk

AU

AR I A R BLBR ORGSR Je— i ) HL A R B 2 B A
il FUE AL TT R R

HEIA

WEE B AL FHUNCT AR N ) WA R, AATA] DLELSZR] A 5 AR B 1% 4
RIS R, bk, WERSR TAARAERT 2N a5 A E R
RIRBUL, FHAZ EIihe, JCHEAR . SRS 75 im i B 15
HRA A B & BRA T N AR

PEFT B ol 0 8 H A B AR R . A p) 3 A R AL
KA 10 EALERE), — Pl B RS R R RL) S /E RO n) 5 9 1m) H AR B 41
T A ) AT I P AR o 1) 5 b P R %, BIIERS BT U 0 R A, At B AR
XTHLA LAY . BRI B A R, FHENESKRSS MBI FRES L,
FRAERAEM. HHRAEMBIRFFAR DG, PUe e “ a7, LA
TR XTIX — AT VEAN IR

B U I B —Fh B Rl B 5 B s v B s . B L Fias ISt a 8
17+ 8 %13L128 AMHLER & (sensor pad), FEAHE, FRIEFEARL. (TN 48
Y1-Y8, FURERIAEX1-X8. WP mm, AN SONA RAID R, ATIRN
ZRY2RY 7 UL S A BN 2% X2 AT X T 43 Al BN B N il s, B AT IS 2R Y 1-Y8
BB A X 1-X8 3 il BEAT B AN BN, AT IR 28 Y2R Y7 LA S F IR B 2% X 2
XTHIZE X il TARID, IABAIC, PUANEE X A bR o] DLR7R A (X2, Y2)
B (X7, Y2) . C (X2, Y?) . D (X7, YD) . Hilt, 7 Schpfilidss S AMDZ 45,
ZAe B 2R AIB R NC AR AR T AT, S B A sl 7 458 1 ) A Al P B UG
BFRN “RAE” o R, FBEMCE LR S, WA HBE “ A" A
FID A

PRI, A b SRR g {8 A D5 VoK A R - ik )



WO 2016/106832 PCT/CN2015/070543

RENE

ETIFLARFANAL, AKNIRALT Rl pe vk, FEMT
[ R A A N e P N R A S S A, 120 T VR R HE A A W TS A
AR R, A RSO HERR TR

NT SRR H A, ARRIERA T Wrh fER T %

MR S AL T i, T R A e R R B A PN A R E AL, P
TR R e 1 A A BT X N AT I A8 AT MRS, Forby, 053k
(ERLT

7] N AT I B AR I 0 28 — IR A5 5, W 2 A b8 s A AT IO 4% Y
ﬂzn Yn+j;

1] M ASF RN AR O 0 28 - BREN 15 5, WhE B Rl A SRR A X
ﬂzn Xm+i;

MATIERLEE Yo T Yooy B3 M0 28 = IR B)E 55, FEATIRENAS Yo T Yooy H9 53
— R TR S8 = IRENE T s PR ITIR 2 = IRBE T AEAT RN A Yo F Yooy TP Y
FEIR I [H] Eﬁmﬁﬂ%ﬁﬁﬁ@&%ﬁ Yo M Youj B XY FIER 28 N X B Xinsis
I 0 ST AN U s BRI MBI 28 X T Xt PR i M 268 = B
BE T, AEHVRPLES X AT X B 3 — S A P AT IR 55 = 0K B0 (5 5 ELEITR 28 =
IRBNAE 5 AEFN LA X AT Xinai A ZEAR IR [H] 0 8 AP A2 51BN 28 X T
Xnai XN AT N B8N Yo BR Youp, B 0 0 LSO P A Al 2

Hrh, My N ANKT 15, m.s mtiE[1,M], n. nH E[1,N].

AR Ty — J7 SR AL B S A BRIk B, 2 B AR AT AT X
)N AT A A M AN SN &, R IR, 20 BIC B AT HEm L, 1
PERBHONR e, o

FIAAT PRI 7] N AT I S KON 56— IXEh (5 5, e B Al
E/‘J’TTE@FA%% Yn ﬂzn Yn+j;

FITA B P fIA B R M AN S BN A W IR 26 3R A5 5, e A il
E‘Jﬂ@fh% Xm ﬂzn Xm+i;

PR AT FERI BTG MAT IR G Yo AT Y s B — S BN 56 = IXBNME 5, AEATIKR



WO 2016/106832 PCT/CN2015/070543
3

L Yo Y o B 55— S Al IS 38 = BRBA5 s ik P e At LB ik 28 = B
BIE T AT DL Yo A Yoo A AEIR BT ], S S s AEAT IR 2R Yo B Yo
O R A RN 5 N X B X W%%Eﬁfmﬁﬁﬁﬁﬁ Bt kAl
FEHIAHE MBI S Xon AT X B S BEI0 25 = IRBNME S, AEFVENL S X AT
Xonsi B 53— SR I ik 26 = 3K BN (5 455 Prid e A p LU FITid 5 = K al {5 5 42
SRR A5 X AT Xinai ARSI (0], 5 5 A58 2 AL AR 4% X T X 36 B )
ITIRBLASE N Yo B Yoy B 200 € FLIEH) P AU £

Hrp, M. NAKT 1BEE, m. mHE[1,M], n. n+iE[1,N].
AR HILFEAL T B RS W LR A H A Al 58 B A W R R

AR P St 49 a8 T AR IR B AT IR s A B IR s, SR Y B A e R
AT IR BN 4% CEISS SRR H AN LS A RPN SR ), R i
LA Al 3 AT BN s RO TN s B A 50 — IRBN (55, IR B {5 7 R 47 )8
o7 % B IR B g% AL ST A A5 5 SEIR I [A] (RC delay ). - [7] BN 4%, Ml
R EANFEI, DU 5o 7 B mOR iz BN 25 2 o A B AN R R R B BB
REAE R AN AR, TN 5 B IEE I AN ], i s i SR s 5 AR e A »
DU BRB]) {5 AR SE R IS TRD A8 /I o by bk R S O A ) AT I 45 B A e 45
XoF L fd 455 R B 1 SR 4 BRAT RN 4 RO AR XS L, i 2% T DA B Y K g S B 54
AR, AR T A

Fit B B
P 1 VB R B A7 R iR e A s B P
B 2 AR WISt 1 3R AL B b7 S 3 B A S A HE T
B 3 AR IS 1 P RO AT I8 N 25 I 0 28 = BBl A5 o A A Ak L it )
B 4 AR WISt 2 SR AL B B 7 Al I 5 B A A A P

Btz X

NTHEAREZURHE, SRR AEINERY 1, PUNS AR A sk
TG, RAKR AT RE DRG] . DGR, AL PR R A F AR S B
S CAEREAR T, AR T RREAZ W] .

S 1



WO 2016/106832 PCT/CN2015/070543
4

B 2 ARSIt ] $ AL Y ) H S A s B 2 B R M HE T . B 2 o, B
T fa 0 2 B HE B IS AR 10 A B AZ XA N AMTIERL Y Y1-Yn oF M A %1%
A Xi-Xmo HULH Rl BOZ LG BN, ATEN A8 Yo 1 Yo BLRIU BN 28 X AT
Xnsi 73 BN B IR Py sl m o Hor, MUN NRT 1T EEL, my m+i €L M],

n. nHiE€[1,N].

Z A B EFAT IR B 20, UG 30 MR e 40, Hrf: ik
AT HIALIR 20 7] N AMTIEM AR OO0 S — IR BN 5 5, e A Al S 17k
PEEE Yo Ml Youje ATIRFIFR G 30 1] M AN FIIE N SR OO N 28 — 3880155,
W B AR S TR 28 X T Xnwio FERIR 40 7301 iE 42 24T A 20
g FEHA R 30, 2 BB T s 20 FA| B 30 FIHHIE B . 2810,
ATIEN 2% Yo T Yaoi AR FIBN 28 Xon A Xonwi BI3E X AA VUAS Ar-Ag, 7] LU AR
FRAT Xmr Yoo Az (Kintis Yody Az (Xms Yau) FT Az (Xinwis You) KEIR,
ALFE PN AN TTS A5 s R P A TR R

N T HEIRE AL A A i, ARSI, IR AT IR 20 1 AT
SN A Yo F Yo B i N 28 = IRBE 5, FEAT IR AS Yo T Yoy 19 55— S
FTIR 38 =X Bh {5 45 Frid A e A 40 LR TR 38 = IR Bh 5 5 (EAT IR 28 Yo A
Yooy THILEIR IS [A] (RC delay), i€ il AEAT IBERLEE Yo AT Youg FXH R () 51) K
PEEE N X B Xomsis 5 20 08 FLSC AN RUALEE il AP 2 o i), A28 = 0K 3))
& T RIEL @R ot 21 BEIATEHIB 20, BATE I 20 74T
N 48 HE N EE —BRBhAS I, OGO 21 Wi, HEAT BRI, 4T s d AR
20 [FAT IR N g It N 58 = 3R B)AE S InE, H oS o 21 4, Rl s =R 315 5 i 4E

RIS [A] 6

Wil 3 B RB e &, X RATIRN A Y, il s A B AR, DA
f gL R A B SCRZAT IR A Y R NN BEAEAS R R B R1 AT R2 CHEFHFH
A R1+R2 BAUA ), AATERNRS Y ) — i i 58 = IR8)15 %5 input i, {E4T
N B Y B 5 — a2 FE 5 output B H A — AEIE IS 7] ¢,

=R 1*Ce+( R1+R2)* Cq;

Hp, (RIFR2NATIEEN 2% Y BUHFHAAT, AEE;: CoNFIRAEH %,
NEAE; Co ATIRN AR Y B H F A, NEdE. Wik, £ LU, ZEREE t

RI/NEEHURE R1 AR/ . i b Za a8l 45 5 B3 A\ i, AR BH R1
B, TIRENE 5 RUREIR I [R] ¢ )N



WO 2016/106832 PCT/CN2015/070543
5

HARH, S 2 P, AT EHEE 20 MATIRBLEE Yo M Yoy FELL S
RN GO X B S i 58 = IR ME T, AEATIRNES Yo M Yoo SELT SRR 45
X B —Siwkor U ik 55 =R {5 5 o Prik e B 40 HEITIR 5 = IR E)E 5 4L
AT S Yo B Y g Y BRUREIRINS (7], 45 IR B8 = BXE) (5 5 AEAT IR 2% Yo Y AR REIR
I IA]N TAEAT IENE 28 Y o P ROSE IR IRFA], U358 B AEAT IR 4% Yo b RO Ao o 5 1
AT IR ES Yoy b AR R USR03 = IR B 5 RO N3l . T 45 5 S92
L 30 B (0 EL A s 5 B IE 2% X A1 Xt AT DUBA A A B A 72 AT L 2
Yo b B H SRS 5 A Xy S s AEAT I 88 Y g X8 B2 A B JRSE 5 X
FLL R A B S A AEER A AT (X Ya) T A4 (Xinwis Yo

R, A TR = IRENE T AEAT DL EE Yo 1 H IR N R] O T 24T RS 3
Yosi A ZE IR T], U0 B AEAT I 2% Yo DA h 5 (EAT BN 8% Yoo 1 O it
T A R B 3 B B = IR 5 R A it o PSS B AR 30 B e B H A ik
BRI RN A Xon T Xoneis A DU E AP R AEAT IR 88 Yo 0F B2 21 TR B 2
N Xmis MU SAEAT IR Yoog R RII PRI ZE N X, FLSLHT Y R A R
AR A2 (Xmais Yo) FTA3 (X Yoo

A, 0 A 1R A AT RN 2 N SR Eh 45 5 N, A T IR AT
TN A BB NARL, Ao B SR MR R T TUARL, TP Sk o2 ) A I s A
B s X Ak R e L ) A B L N AR B A S I, A ik ) TN 2%
FORENIARL, s ) 380 ) SRR DR K TIORLARL, U S5 o ) 71 T I s s 28] 5
mho FLRHL,  FTIR IR NAE RN g A H A

BE—ID L, RR AER F A AR I b B 3 N 1 B HE AT R Y
R B

S 2

ASpEIh, i 4 s, 59chie] 1 ANERE, =305 T s
B 30 AR 88 Xon 1 Xinai B S AN, AEFNIEBL 88 X A Xinai B I3 — B
Pk s =IKENME 5 FrikH e A 40 HE T 35 = IR B 5 LS R 4% X
ﬂxm$mLLﬁ® i R A R AE IR 28 X AT Xinai 130 2 AT IR 45
Yo B Youj, fREAHHE RSN R S . I 4 o iy, el 28 =5Rah (5 5 /Y
ELATIE O Tut 31 B AR 30, AP 30 17 51 18N 4% it
INEE IRENE I, R RIoAF 31 Wi, BEAT B AR AR 30 1A
SIS s N 28 =BRBNA5 S I, ool 31 M, Al sE =0Ra0 {5 5 i AR I



WO 2016/106832 PCT/CN2015/070543

] 6

XF 120 = IXENF T AL S JNL A T Y AE IR I [ % B AR A SR B AT 2 [ S
1 1 RSt 3

BApRHh, , Z2RE 4 PR, Frid sk 30 MINEN 38 Xn 1 Xnw 51T
N 2N Y B SN 2 = IR B S Y, TEAIBEN RS X Tl Xnei SETAT BN 28 A
YN B S U TR 5 = BRBNA5 5 o AR e ik 40 ELIFTIA 28 = IR Bl {5 5 741
IS 28 X AT X HHTIER IS [], 257 FTIARSE = IRBN5 T ARSI BN 88 X HP AU AEIR
I (] /ST AE B B AS Xinai A LEAR B[], U356 B AE Z BN 28 X b A A R 578
HU N2 Xomai 1O AT 5 A B B 200 56 = IX B 5 5 B0 N oo P45 O AT # l
R 20 B 52 H H G Al s A AT RN B8 Yo AT Youg, AT LUK SE Ml B 5 78 51 JRON 8%
X L XE R FIAT IR B8N Yor AR i 7S BN B8 A Xonei T N AT BB Y Yo
LS A A ARFR N Al (Xms Yo) AT A4 (Xisis Youi)o

R, TR S =R B E T A BN A X HY R AE B IS ] K T2 51 JB6 0 s
Xinsi FP A EAR T 1) 5 0038 B A B % X P AR 555 1 270 S 2% X 1 O i
T A E R R o B 2R = IR BT 5 R A it o P EE S AT HIAR R 20 B e B H A ik
P RUAT IR AR Yo AT Yougs 0T LB Sl 45 s AE A JBERE28 Xin [ X B2 AT BN
Yosjs SlEE RAE SR EE A X EXTRLRAT IR Yo, FLSLHY PN kB A ) AR
RN A2 (Xawirs Yo) AT A3 (X, Youdo

A, 0 A 1R A AT RN 2 N SR Eh 45 5 N, A T IR AT
TN A BB NARL, Ao B SR MR R T TUARL, TP Sk o2 ) A I s A
B s X Ak R e L ) A B L N AR B A S I, A ik ) TN 2%
FORENIARL, s ) 380 ) SRR DR K TIORLARL, U S5 o ) 71 T I s s 28] 5
mho FLRHL,  FTIR IR NAE RN g A H A

oo, W ESRAERY B R A R 2R B N A B R A R T e Y
R B

ER ERNE, A WIS 38 I A BB AT RN s ATB RN g, SRR {6 s
HLA b 35 ) AT TN A AN A BN 2 IR JBE N H AN B S s R N T D), AR
Fﬁﬁ&ﬁ%ﬁﬁ%&ﬁﬁmf%&ﬂmf%%ﬁ% W55, KWz

S AEAT IR 4 B IR N g AR SR A4S 5 AR I [A] (RC delay). X [F]— &
%,%&ﬁuﬁﬁﬁﬁ DA i 70 B s R 2 B 4 i) 70 D A BELAFL A 17D Y



WO 2016/106832 PCT/CN2015/070543
7

L CRFHFEAR R AN EARD, IRalfE 5 AUSERIS TE AN A, Al i iR sl 5
RN, TSR AD AT 5 A RE IR I [A)RE /N oy b w7 A 3 ) AT U N 45 B
SN A b, X L Al i ) 40 SR 4 BRAT RN 2 RO A XS L B, B % ml DLAERA A
HI € S BB S A AR, B ROHHERR T AL

LIRS, AR, AR AR SRR R AR I HTICR:
CANSRECE BT S S D SR EERAE X K, A e BRI e X 4
SR BN L AAF AR T IX R SR O¢ REGE 7. 1 H, RiE “GHE7. “4
&7 B AR AR AR S AR S, WIS EE — RAE R
RILRE . Tk, Pk B B A IE AR LS 2R, 1o G 648 Bea M # 41 H AY
HABE R, BFH S XM Jik. Vs eE W A R E R £
BAEZREIAVHL T, HiBEa) “EfE—Ae” RERER, HFAHRKRLEY
TR ER IR . T7ik . Wb B ik I AR AL S SRR R 2K

B, AR IR RGO AR IR EVRRRAR ST 20, AU A BOR
N BRI DA A B HEAT 2% A e sl AN AR B AN i B A B RS A AT e o 3R, A
AR T X B O AR T Ji AR BRI R X LA R BRI 2 A, U
AR W] B P S X B AT AR AR Y



WO 2016/106832 PCT/CN2015/070543

W #E K B

Lo P SO 60735, T B R A A J 00 2R ) o e e A
PITI B B 2 B AL AT LA XA N AMT RN g8 AT MBI N 2, ey, 207
A

7] N AT I G AR I 0 28 — BX Bl {5 5, e 2 A b8 s A AT IO 48 Y
ﬂzn Yn+j;

1] M ASF RN AR O 0 28 - BREN 15 5, WhE B Rl A SRR A X
ﬂzn Xm+i;

MATIERLEE Yo T Yooy B3 M0 28 = IR B)E 55, FEATIRENAS Yo T Yooy H9 53
— R TR S8 = IRENE T s PR ITIR 2 = IRBE T AEAT RN A Yo F Yooy TP Y
Lbﬁw,%m%&ﬁﬁﬁ@&%nﬂwmLﬁf%ﬂ@f%ﬁxm&&w
I 0 TUSE N U s B T MBI 28 X T X PR S N 268 = B
BE T AEGVRPLES X AT Xnws B I3 — S A P AT IR 565 = 0K (5 5 ELEITR 28 =
IRBNAE 5 AEFN LA X AT Xinai A ZEAR IR [H] 0 8 AP A2 51BN 28 X T
Xnsi T XE R FIAT I B8N Yo BE Youjs 550 2000 78 TUSEAY P 55 kBB 1 5

Hrh, My N ANKT 15, m.s mtiE[1,M], n. nH E[1,N].

2. MRAEBRIE SR 1 &R Tk, o, MATIRRLES Yo AT Yo SEIES
TN a8y X B N 5 =R BI(E T, AEATIRONLES Yo AT Yo FEAL A1 RN 45
X B S Al I o = 9KB0 15 5 4 Frid o = BREh 5 5 AT RN 48 Yo FPRJIEIR
I () FAEAT IR 88 Yo AP AUSEIRINS (8], DU, Rl md AEAT RN 4% Yo X R 471
IR 3N X, AL S AEAT IS Yoy XS N BB G5 Ko FLSEHY N 55 A
BERAEN Kms Yo) F (Ko You)s R, F5ATIASE = IKE)5 5 AT
PLEE Yo o AUSER I () K FAEAT RN A% Yoo FH AR I IA), JU), Ak s AEAT RSN
5 Yo EXTN ARSI 88N Xinis AHR RAEAT IO 48 Yy EXT N A A1) BN 45
Xy FSEHIP R S B AAAR Y (Kansis Yo T (Xins YD

3. MIEBORESR 1 ik fe o7k, Hrb, MBEN S X AT X FELLAT
NG Y B N 28 =BRENE S, SN S X AT X SEITAT IR 45
‘W%~m#%%@%*%m@% A TR EE = IRENE S AE SR 48 X AU SE

IR AN TSN 88 Xonai W AJIEIR I [A], DU, Al A A1 RN 2% X 06 N Y



WO 2016/106832 PCT/CN2015/070543
9

AT SN Yo, ABISAES R EE N X EXFRIAAT IS Youg, BRI AL
A SHARRR N (Xmy Yo) AT (Kisis You): R, A FTIASE ZIRENE T L5
TN A% X B ZE IR I TR FAES I 88 Xinai THJIEIR IS [R], DU, Al md AL 51U
2% X EXF N AT IS 48 Yinejs AER RSN 48 Xinas 0 L AT JEN 4%
Yo, FUSEHI R R AR (K Ya) AT (Xins Yoo

4. MRPEBORIESR 1 Bk i e fr 7k, by, % il s e 25 ¥ 47 ok s 4
B A IR N 8 I AR B A5 I, A PRk AT I 2 BA B 4 A SRR, A e
B R IBDAE R T TIRBAR, T 5 Xk oL AT R L s B A7) D o e 00 81 i 5

5. MRIEBUCRESR 4 Frik R € LTk, o, Fnd BN AR Dy RN 45 A HL AE

6. — A LA A BRI G B, i Al RGN 4 A H.AE XA N AT IR
RLgE AT M A SRR s, b, 23 B EAE AT ISR, AR AR A ) E A
ﬁ%7 :/H\:EF'

FIAAT PRI 7] N AT I S KON 56— IXEh (5 5, e B Al
E/‘J’TTE@FA%% Yn ﬂzn Yn+j;

FITA B P fIA B R M AN S BN A W IR 26 3R A5 5, e A il
E‘Jﬂ@fh% Xm ﬂzn Xm+i;

FIRAT 12 B HOE MAT N 8% Yo AT You) B Sm ME D56 = IXEN1E 5, 4TI
P Yo AT Y o B 55— SASl IS 58 = BRBIA5 s ik R e At LB ik 28 = B
BNE SAATIRDLES Yo M Yoy AR I [H] %E%ﬁﬁﬁﬁﬁf%Yﬂﬂnﬂ
R RSB 85N X B X T E TSN R s B ik A
FEHIAHE MBI S X AT X B S BEI0 25 = IR (5 5, AEFVENL S X AT
Xonsi B 53— SR I 3R 26 =3RS (5 455 Prid e A p LU FITid 5 = K3l {5 5 42
SRS A5 Xin AT X ARSI 0], 5 5 A5 2 AE S JBEN 48 X AT X 36 B
ITIRBLASE N Yo B Yoy B 200 € FLIEH) P AU £

Hrh, My N ANKT 15, m.s mtiE[1,M], n. nH E[1,N].

7. MRAEBNER 6 Frid i) B A AR B, Hob, Frid T f i n
ATIE L ES Yo AT Yo SEL AN 8500 X BY 3 00 28 = JRBN 15 5, AEAT IR 4%
Yo Y o FEAE AN 45 0 Xom B — Sl Pk 28 = B3R Bh 45 5 s ik ) e Bt U
FITIR 5 = OREN A5 T AEAT IR Yo AT Yooy W RUSEIRIN 18], 5 PITIAR 5F = 9K {5 5 7
ITIENLAS Yo i AUSERIN () /D FAEAT IREN 28 Yoo FHRGIEIR I ], DU, Al ) AEAT



WO 2016/106832 PCT/CN2015/070543
10

TS Yo EO0F LA A RN 88 O Xy AR S AEAT IR 8% Y g L X0 N2 Y 4710 D7 4%
ﬁXm,Eim%5%ﬁ5m£ﬁﬁ(&v%Jﬂ(xm,n@ Nz, Fi AT

ZIRENE SAEAT RS Yo Y IEIB I AR T AEAT DL 4% Yoy T A SE AR I
ﬂ,W,%&ﬁﬁﬁ@ﬁ%niﬁfmﬂ@f%ﬁxm,%&ﬁﬁﬁ@f%
Yo BN BTN 85N X, FLSEAI P R LAY AR N (Kais Ya) AT (X,
Yosj)o

8. MRAEBANEK 6 AR B A MBI E, i, Frdsi kg
ﬂmf%XwWKm$LﬁWf%iﬂﬁmgﬁmmwﬁﬁmhﬁ,fﬂmf%
Xon 1 Xnai FEILAT IOV 4500 Y B — S AGr I P I8 26 = BRBh(5 55 Firid A E A bt
&%ﬁ“*%mﬁ FEHVIENL 4% Xin AT Xinai HHRUREIR I 0], 5 BT IA 2 = BR5) 45 5
FEHN KDL S X T RUREIR I [B) /D FAEAN N 8% Xinas T USRI [R], U, A8 4
SN 8% X XN AIAT N 28N Yo, Al s AE I 245 0N Ximai E5XF 2 AOAT K
BLEE Yo, FCRHIPN R SH AR N (Xiny Yo) M (Xawis Yauids RZ, &
FITIR 5 = BRBN AT 5 AE BN 8% X HH A SE IR IS TR) K LE 1IN 28 X R RE R IS
], D, AR A A BN 48 X B XF N AYAT IR 48 Yooy Ml SAE S B N 25 N
Xoni LN AT SN 4% Yo, FUSERY N S B S B AR (Kinwis Ya) AT (X
Yosj)o

O MRABBURIZER 6 by F L A M BB B, Forpy, o 5 B e B
AT IRON. 5% HE AN SR BN A5 5 I, AT IR AT B N 4% A SRR, e e 28] ) IR AR
RFTRBAR, TR 3o 7 AT [N e o I A s =5 50 s SR 2 T 1) 41 J
o7 8 it DN AR A A o I, A ik 40 JE L 8 A B SARL e B ) SN A K T
A, DU X L A1) S 7 8 ) 38 e o

10, MRAEBCFE SR 9 Frid gy B R A A EUR IR E, FHrb, ANk Rn(E i
oL LA

1 — R, S H R ABEI S, Z AR IR B A b
AZSCHY N AT N A5 AT M AP %, L, ke BIC B AR AT HI R, 213
B HONR e e,

FINAAT PRI [ N AT I S KON 56— IXEh (5 5, e B il
E/‘J’TTE@FA%% Yn ﬂzn Yn+j;

IR F LB ) M AN SR S N 26 —IKah {5 5, e LA gl =



WO 2016/106832 PCT/CN2015/070543
11

E‘Jﬂ@&% Xm ﬂzn Xm+i;

FIRAT 12 B HOE MAT N 8% Yo AT You) B Sm ME D56 = IXEN1E 5, 4TI
P Yo AT Y o B 55— SASl IS 58 = BRBIA5 s ik R e At LB ik 28 = B
BIE T AT DL Yo A Yoo A AEIR BT ], S S s AEAT IR 2R Yo B Yo
RSB 85N X B X T M0 E TSR R s B JITid A
PEARAREHGL AN 85 X A Xonai S IR 20 =IXBN15 5, AEFNIENAS X A
Xonsi B 53— SR I ik 26 = 3K BN (5 455 Prid e A p LU FITid 5 = K al {5 5 42
HIBL A Xon T X H TSR T (1], Eﬁmﬁ%ﬁ:)ﬁfﬂ@f%ﬁ Xon A1 Xinai 565 B
ITIRBLAS N Yo B Yo, B 200 € FLIEH) P AU £

Hrh, My N ANKT 15, m.s mtiE[1,M], n. nH E[1,N].

12, FRAEACHIE R 11 iAo s, Hir, FridiTi sl MAT B0 25
Yo M You FEIE B BN A8 0 Xo ) — S it N 28 = IRBN(E 5, EAT RN AY Yo Al Yoo
SEIT HUBRN 25 Xm B — St R0 R 28 = IR0 M5 55 5 AT e ik LB pridk 38 =
IRBNE T AT IR Yo AT Yo A REIR TR, 5 IR B8 = RS A5 5 AT IS 2%
Yo FH A ER IS [A) /N TAEAT IS 88 Yoy HP BRI A, U, S s AEAT BN Y
X BRI B N AS N Xy Al R AEAT I B Yoy X B BN E N Xonwir B
SR A S B ARAR N (X Yao) AT (Xawis Yaui)s R, TR =BRE
B T AT IR PNAR Yo A IEIR I ALK TAEAT IR 2E Yooy AV LEIR IS (], T, Al
RAEATIRN 28 Yo b3 A F BN 28N Xinais fl B 5 AEAT BN 3% Y ey X6 N2 41
SN BE N X, BLSLHIPN A A S A AR N (Xnwis Ya) 1 (Xms YouiDo

13, MRIEBORER 11 Prid iy s iess, Hrb, Frid o3 fil B Mo e i 2%
Xon 1 Xines FEMTAT IR 4509 Yo B35 S0 55 = 9XBN 15 5, AEFRNLES Xin AT Xinai
SEILATIR N ARy Yn B S Al i 28 = BRB 5 5 s I A E A LU i 26 =
WENS TSNS Xin AT Xinai W AISEIR IR 8], 5 FITIA 25 = IR 5 5 AL A1 RN 4%
Xon HATIE RIS () /N FAE VRN 88 Xinas HHRYZEIR I 1], T, A s A2 A1 RN
Xon EXF R AIAT RN 25N Yo, MRS S AE SN 88N Xinei L XT N AUAT N 28 Yoo
TSP A R AT ARAR N (Kins Yoo BT (Kinsis Yau)s RZ, #5 FTR 26 = 5K
ENE TSNS X T RUREIR I [ R FAE AN DL S Xinai USRI 8], 00, A
BRSPS X EXT ST NS Yaaj, Al SAES BN 28 X - XT B
ITIRRLAS Yo, FLSERYM R B GBI AAR N (Xinsis Yoo 1 (Xims YouiDo

14, RAEBCRIER 11 Pridpy s ises, b, X il R0 e & i 47 s



WO 2016/106832 PCT/CN2015/070543
12

S INAXANE I, AT PR AT IR A R RONAAFL, AR B A SN AR K TR
B, T S I A AT 086 7 0 ) o 529 X e JR 00 2B T ) 71 L 4%t
WENAS T, A TIA SR s A IRNLARL, sl 38 A SRR K T TRARL, U
I T S N ) A1) I I s 0 1) A

15, RAEBONER 14PTR ) Som i, Forb, IR ROBIE BN s A HEL 7
fH.



WO 2016/106832 PCT/CN2015/070543

T 40

K 2
1/2



WO 2016/106832 PCT/CN2015/070543

20 —~1,

e 40

K 4
2/2



International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2015/070543

A. CLASSIFICATION OF SUBJECT MATTER

GO6F 3/041 (2006.01) 1
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GOGF 3/-

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
WPI, EPODOC, CNPAT, CNKI: SHENZHEN CHINA STAR OPTOELECTRONICS TECHNOLOGY CO., LTD.; YE, Chengliang;
touch, touch control, induction, drive, self-capacitance, touch sensing device, touch point, position, display, row, column, delay time,

delay, ghost point

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y CN 102023768 A (BYD COMPANY LIMITED), 20 April 2011 (20.04.2011), description, 1-15
paragraphs 0026-0031, 0040 and 0064, and figures 3 and 4
Y CN 102890575 A (NATIONZ TECHNOLOGIES INC.), 23 January 2013 (23.01.2013), 1-15
description, paragraphs 0067, 0075-0077 and 0104, and figures 8C and 8D
A CN 101976139 A (CHUNGHWA PICTURE TUBES (WUJIANG), LTD. et al.), 16 1-15
February 2011 (16.02.2011), the whole document
A CN 103793115 A (HANNSTAR DISPLAY CORPORATION), 14 May 2014 (14.05.2014), 1-15
the whole document
A CN 101770309 A (INDUSTRIAL TECHNOLOGY RESEARCH INSTITUTE), 07 July 1-15
2010 (07.07.2010), the whole document
A CN 101859217 A (CHUNGHWA PICTURE TUBES (WUJIANG), LTD. et al.), 13 October 1-15
2010 (13.10.2010), the whole document
A US 6593917 B2 (TODA, K.), 15 July 2003 (15.07.2003), the whole document 1-15
X Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“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)

“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

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

09 September 2015 (09.09.2015) 09 October 2015 (09.10.2015)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao JIA, Jingjing
Haidian District, Beijing 100088, China
Facsimile No.: (86-10) 62019451

Authorized officer

Telephone No.: (86-10) 62413452

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



International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2015/070543
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2011291984 A1 (CHUNGHWA PICTURE TUBES, LTD.), 01 December 2011 1-15

(2011-12 01), the whole document

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



INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2015/070543

Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 102023768 A 20 April 2011 CN 102023768 B 20 March 2013
CN 102890575 A 23 January 2013 None
CN 101976139 A 16 February 2011 CN 101976139 B 15 August 2012
CN 103793115 A 14 May 2014 None
CN 101770309 A 07 July 2010 CN 101770309 B 27 June 2012
CN 101859217 A 13 October 2010 CN 101859217 B 18 January 2012
US 6593917 B2 15 July 2003 US 2002075242 A1 20 June 2002
US 2011291984 A1 01 December 2011 TW 201142678 A 01 December 2011

Form PCT/ISA/210 (patent family annex) (July 2009)




brir s [l o5 H I 5
PCT/CN2015/070543

Al Hf‘]/\ﬁ%
GO6F 3/041(2006. 01) 1

IR ERRT A 4028 (TIPC) BLF TR 2 HE [ 2090 25 R0 TPCR 325

B. o 2R A

R K RRRESCR G R AR K T)
GOBF3/~

AL A AR TSR A 147 e AL R 2 SR AS M BSOS, 2R SR

e FAe =T 2 P8 1 B TR (BB IE R 2R, FER MR RA CafERD )
WPI, EPODOC, CNPAT, CNKI: FINTHAEECHEFARERAT, Hks, MR, fidx, =467, BN, Ksh, @R,

IFEE, FERT, Y4, self-capacitance, touch sensing device, touch point, position, display, row, column,
delay time, delay, ghost point

C. AHIE
% R SIS, BB, FEIEAMHCEE AR I AURIZE SR
Y CN 102023768 A (LM EIRAT) 20114E 45 20H (2011 - 04 - 20) 1—15
P EHF5550026-0031, 0040, 0064F%, FHE3, 4
Y CN 102890575 A (ERBABMBEREAT) 20134 15 23H (2013 - 01 - 23) 1—15
P EHHBE50067, 0075-0077, 01048, PBHESC, 8D
A CN 101976139 A (AEBMPLARILERAF %) 20114 25 16H (2011 - 02 - 16) 1—15
_____________________ '
A CN 103793115 A (BFEEBREMEIRAT) 20144E 53 148 (2014 - 05 - 14) 1—15
98
A CN 101770309 A (W EVEA T F ARSI 20105 7H 7H (2010 - 07 - 07) 1—15
2
A CN 101859217 A (EBLRRITHRAF ) 20104 107 13H (2010 - 10 - 13) 1—15
_____________________ A3
A US 6593917 B2 (TODA, KOHJI) 20034 7H 15H (2003 - 07 - 15) 1—15
E=9'8
[7] 5 sopbtec b, LR E R A
w Bl SCHE AR,
T % T S IR wrn TEHIEHBRRNEZ G A%, 5 Amika, B4 T EE
wpr wjjT%E)FE%??%T.T}mﬁH* Eﬁ%ﬁ:iﬁ’?xﬁﬁ T k%?ﬁv@jﬁﬂiﬁﬁﬁ)ﬁ%# Kl
wpr EEERREHESRAZ G RATETES BT A gy BERAISEEION, BEIE OO, KRR R
wpr TTREXTARSEAN EAAG R ITRE 000 fr, BN 5 — 55 | 0 A A R Q1S
T L S A SRS kv o 1 Pt oy %%Maﬂ@w Bl 55 R R 5
WA FAMBE A AR N 05 LA, B EFN %
wor WRESKATFF, (A RYTSHANTT R A FFRH EETE»%@IJ&L%
wpr A 56 T IE B H i (LR T SR BOAR 6 ) f S BRI SO
Forier 2 S 52 s ) H 57 Eprfe R IR Hr e 5
20154F 9H 9H 20154F 10H 9H
TSA/CNA42 BRI 25 Hiuhak ZRE R

A A RICATE [ R EHRHUR (TSA/CN)
ALTOTTHRE DX 0 1A T R 6 5
100088 H1[H

EE (86-10) 62019451 iSRS (86-10) 62413452

pai
juat
m:
el

% PCT/ISA/210 (Z5271) (20094E7H)



P R R [ 5 HiE S

PCT/CN2015/070543
C. (EE G
% B SURSCHE, RS, JEHIAECERE FASRHIALFI 25K
A US 2011291984 Al (CHUNGHWA PICTURE TUBES, LTD.) 20114% 12H 1H (2011 -12 - 1—15
Ol)ééjc

= PCT/ISA/210 (35271) (20094E7H)




bR AR WG E S
AT FREAIBIE S PCT/CN2015/070543
KR B RSO (ﬁgﬁf‘a) FIiE Al (ﬁj‘g .
CN 102023768 A 20114F 4H 20H CN 102023768 B 20134E 34 20H
o 1 -(-)-2890575 ------- A 2013f|51H = 36 --------------------------
o 1 -(-)-1976139 ------- A ZOIIEEZH 16H CN 101976139 B -------- ZOIZEESH 15H
o~ 1 -(-)-3793115 ------- A 2014f|55ﬂ wg 31‘3 --------------------------
o 1 -(-)-1770309 ------- A 2010£|57H 7H CN 101770309 B -------- 2012356}% 27H
o 1 -(-)-1859217 ------- A 2010ﬂ510H 13H CN 101859217 B -------- 2012£|51H 18H
s 6503017 B 2 2003f|57ﬁ 15H US 2002075242 Ai -------- 2002f|56H 20H
s 5(511291984 ----- A 1 2011£|512H 1H TW 201142678 A -------- 201 lf|512ﬂ 1H

= PCT/ISA/210 (RIEEFIFHME) (20094E7 H)




	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 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

