1 DI SPLAY SYSTEM TECHNI CAL FI ELD The present

invention relates to a display systemin which a

devi ce including a conductive thin plate such as a

touch panel is provided on a display device such as a

liquid crystal display device so that the display

device and the conductive thin plate are integrated

with each other. BACKGROUND ART An i nput deV|cemmmmmnwm

as a touch panel which detects a point on a pan ”WWM"
surface which point is touched wth a pen or a fingggs e«

i ncl udes a conductive sheet. Patent Docunent 1

157677/ 200 Tokuk 2009- 16777) (Punt s cai on NIHNANEN

-2- June 13, 2003) discloses a touch-panel -integrat eg,,-.
di splay device in which the input device and the

di splay device such as a liquid crystal display
device are conbined with each other. The touch pane
is electrically connected to a touch panel controller
So as to detect a position via which information is
inputted to the touch panel with a pen. Nornally, the
touch- panel -i ntegrated di splay device is arranged so
that the touch panel controller is conpletely

i ndependent froma driving circuit for driving the

di splay device. Recently, the above-nentioned
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BACKGROUND ART

An input device such as a touch panel which
detects a point on a panel surface which point is touched
with a pen or a finger includes a conductive sheet. Patent
Document 1 (Japanese Unexamined Patent Publication No.

167677/2003 (Tokukai 2003-167677)(Publication daf:



touch- panel -i ntegrated di splay device (display systen)
has been nore widely adopted to a portabl e device, so
that the display device has becone thinner and

lighter. Thus, there are tendencies to making the

device thinner by nmaking glass constituting the touch
panel thinner and to nmaking the device lighter by

using plastic instead of gladss. In case of using such

a _touch panel ., this raises the .follown robl e a
aving T a0g o bAiBRLTRES ot g it el Iy BERBLER, lsplay
touch panel, so. that the touch panel is , vibrated, .
WHEEHCE bl WEIFR Adics 4 PR S&Fﬁé]i?e ard gLh&r %H’?a%{sdevme
foll ows. The display device or the touch panel js )
epuety iegald iﬂ%laf ey Bl étsal?]iaé’ S SECEI BT EyCoBHRIAEdgWith
in the roduction step; slide of the pen in touchin
thechogéﬁers-ﬂpanwuchr PémInlyelecit kilin gRBESGIgd to a
the pen against the panel surface; exfoliation; and _ .

t heukikk pargldcan tepblerr Fe 28Har geteréradgtosidion via which
influenced by the driving signal of the display
dénfeenagoonhas anporttedwioclibeartioasclni pROsdssagdh af pen.
time is generated. In a portable information term na

hals g adl 0 utite ¢ dbledt i panelvictegnadeda dislmghondevice is
function, the noise is audible, so that the foregoing
prebherpdd JWItd atpeheetyvakle paioskvventrailld¢hespresepietely
stage, we found a docunent regarding a technique for

S URRAeSSt Agnectiarheacdrfinglviec it foirndtevivigrtdtd ahisplay
or abnormal noise in a thinner

device.

Recently, the above-mentioned
touch-panel-integrated display device (display system) has
been more widely adopted to a portable device, so that the
display device has become thinner and lighter. Thus,
there are tendencies to making the device thinner by
making glass constituting the touch panel thinner and to
making the device lighter by using plastic instead of
glass.

In case of using such a touch panel, this raises the
following problem: a driving signal of the display device
influences the touch panel, so that the touch panel is
vibrated, which results in noise. This noise is generated
as follows. The display device or the touch panel is
electrically charged by: static electricity generated in the

production step; slide of the pen in touching the touch



liquid crystal display device (see Patent Docunent 2
(Japanese Unexam ned Patent Publication No.

295162/ 2003 ( Tokukai 2003-295162) (Publication date:

Cct ober 15, 2003)), but it is not reported that any

study is carried out on the foregoing problemof the

di splay device provided with the device having the
conductive sheet such as the& touch panel. No documnent
regardi ng the problemwas.found as fay. as the :

| AP br SI6FI O ReBBREEEET IRVEAE S OIEr EPE ORERr AGRIPethe

present invention s. made in vjew of the foregoin )
pIPGH e U BT %in CBPEATIBR; t AB Dridsentt nvER gin. Flectric
to reduce occurrence of noise, vibration, and audible
neher ga thenieqd ay sydvencedichyathg driving signal of the
touch-panel -i ntegrated display device, includi ngm(i ) a
- glispéay cdeNavt ng & th@idacteree tWibAchl yesiandwith )passage
di splay device. DI SCLOSURE OF | NVENTION The inventors
ofoft hisngr ésegenienedadi. ohndil pgariebje snienmatipe terminal
foregoing problenms. As a result of the diligent .
sthaling keygoftoudd dlie ptissd Bgmatdoneduce tedesbone function,
vi bration, and audible noise by applying, to a touch
pahel nioipetisdevidiblea sndhsd dandelregogng pnwbbdem is more
anpl i tude and phase are equal wth an anplitude and a
phase eifadldri ving signal applied to a display device
such as a liquid crystal panel, thereby conpleting
the pregepivdvergnit @e present stage, we found a document
regarding a technique for suppressing occurrence of
abnormal minute vibration or abnormal noise in a thinner
liquid crystal display device (see Patent Document 2
(Japanese Unexamined Patent Publication No.
295162/2003 (Tokukai 2003-295162)(Publication date:
October 15, 2003)), but it is not reported that any study
is carried out on the foregoing problem of the display
device provided with the device having the conductive
sheet such as the touch panel. No document regarding the
problem was found as far as the inventors of the present
invention are concerned.
The present invention was made in view of the
foregoing problems, and an object of the present invention
is to reduce occurrence of noise, vibration, and audible

noise in a display system, such as a

touch-panel-integrated display device, including (i) a



That is, in order to solve the foregoing problens, a
di spl ay system according to the present invention
includes a display device and a device provided on a
di splay section of the display device and havi ng one
or nore conductive thin plates, and the display
systemincludes: a display device driving section for
driving the display devicer4and a signal application
section for applying, to . the device having one or _.
neeaieonbadtinge & i ratese Bhllhopk%t%a%lf}%l (&i)gpaldisplay
whose anplitude and phase are equal w th an anplitude
ad¢vacphase of a driving signal applied fromthe

di spl ay device driving section to the display device.
According to the foregoing arrangenent, by applying

-5- a signal whose anplitude and a phase are equa

WIS @b O VRN E tQdel MVENTPRESe of a driving signal
applied to the display device, it is possible to
suppres§han eheentors f bél dheexpresdnto ievecttion ohdiggntly
exi sting between the display device and the input
devicige fir onevarnsguing phropdssage Aof a triemmlt Fof tther diligent
is possible to prevent a force exerted to the display
deviel, afe ¥ Heueahdugid edbllBi o ptdieef nofise yaiyraton, and
W th passage of tine, so that the device including

t h&, dliiel ﬁmgévwea@?@ih@ eondueticte gdhmel phate device, a
free fromany vibration. Furthernore, there is no

Viyidkl @Anck sid@hl avhosWl LeHPtRG d heh dephead arfd @Qual
fromany vibration.

with an amplitude and a phase of a driving signal applied to
a display device such as a liquid crystal panel, thereby
completing the present invention.

That is, in order to solve the foregoing problems, a
display system according to the present invention includes
a display device and a device provided on a display
section of the display device and having one or more
conductive thin plates, and the display system includes: a
display device driving section for driving the display
device; and a signal application section for applying, to
the device having one or more conductive thin plates, a
noise cancel signal whose amplitude and phase are equal
with an amplitude and a phase of a driving signal applied
from the display device driving section to the display
device.

According to the foregoing arrangement, by applying



Thus, it is possible to reduce occurrence of audible
noi se. In the display systemof the present invention,
the device including the conductive thin plate may be
an input device for detecting a position via which
information is inputted fromoutside. In addition to
the foregoing arrangenent, it is preferable to
arrange the display systemoef the present invention

so that the, device havi ng one .or re conducti t hi.n
oRaPHE Rl HEGE ABPLUHIG (198 PhPR PG s Caual with an

over |l appi ng each other, and the.noise cancel signal is
aampﬁéu@?ﬁ A cBP A St AT R rﬁl&%cleaapﬁﬁa tothe
conductive thin plates which is provided cl oser to,thﬁ
dAspPERY s@eYih &F 18hBogssBlaytoisirRieresg-ampelectric field
el ectric charge causing the audi ble noise is )
aE¥GHiE At &6 @g@@é@w t¢leapgepeaystiag | batweethetlle sgliaplay
devi ce and the conductive thin plate positioned closer
tdevife andplthy septitodesficehradnsprayiagvwvith passage of
Therefore, if the noise cancel signal for reducing

t henaudi bl e noise is applied to at |east the

conductive thin plate positioned closer to the

di spl ayFsathieon Of i$ heodsspleayodpveeenti & facgpassinied to
to effectively suppress the audi ble noise. Note that,

i thies dirsgflayabd evidwt ahbe tiod seonancedivsi ghah islate from
applied to both the two conductive thin plates. On

t hlagyiageaith, phbshagepossiible, ko thae t¢fd ebdvival yncluding
suppress the audi bl e noise.

the display device and the conductive thin plate is free
from any vibration. Furthermore, there is no vibration, so
that air surrounding the device is free from any vibration.
Thus, it is possible to reduce occurrence of audible noise.

In the display system of the present invention, the
device including the conductive thin plate may be an
input device for detecting a position via which information
is inputted from outside.

In addition to the foregoing arrangement, it 1is
preferable to arrange the display system of the present
invention so that the device having one or more
conductive thin plates includes two conductive thin plates
overlapping each other, and the noise cancel signal is
applied to at least a conductive thin plate of the two
conductive thin plates which is provided closer to the

display section of the display device.



In addition to the foregoing arrangenent, the display
system of the present invention may be arranged so
that the input device includes: an input device
control section to which a detection signal for
detecting a position via which information is
inputted fromoutside to the conductive thin plate;
and a signal swtching sectién-for selecting either

t he noi cance I gnal t cti [ . .
to inpu?g% eggghgzéegﬁfﬁgﬁhlg%%g?%g ggﬁgu%ﬁﬁgg?étﬁﬁﬁg% 'S
pl ate. Accaordi to the.{faregoai arrangepent., .t i
BT E g ekl BT oty tbdr F Sl Re R O bty ifsplay
i nput. devigce.and the applicat.ion.of the npise cance
sAGTAReT 52 A GRILCRETE'S Tt mp PIEGe oP Osh oG C Oser to
deyi ce. For exanple, -7- in case of, the :
L SHEnSARRLIY | HOUPR: od dre pHiap gey Aeyice: Taerpfrag vik the
to selectively carry_out detectioon of a positjon via :
whIdRE nfdRAALi or8Neli ATt FEA UG e tREUAURARE PRdEE 1S
devi ce and application of the noise cancel signal to,
t keprkiedchopatelleast ath eocpadiitetivienrtitinorPlgitet ositioned
touch panel. On this account, it is possible to reduce
t lidoaadi bb ethpodseplay | eckbepl e tthe fdifalieon dFvidee it is
touch panel. In addition to the foregoing arrangenent,
t osslibdpl 4p sffeetively t huppresentthaivendibhe nmpise. Note
arranged so that the signal switching section
swihtadhedtt he nmicferabdacehst gitat toisee deneetli signal is
signal or switches the detection signal to the noise
cangeliesl goalboth adoortdaoceonductive thin plates. On this
account, it is possible to more effectively suppress the
audible noise.

In addition to the foregoing arrangement, the
display system of the present invention may be arranged
so that the input device includes: an input device control
section to which a detection signal for detecting a position
via which information is inputted from outside to the
conductive thin plate; and a signal switching section for
selecting either the noise cancel signal or the detection
signal so as to input the selected signal to the conductive
thin plate.

According to the foregoing arrangement, it 1s
possible to selectively carry out the control of the input

device and the application of the noise cancel signal to

the conductive thin plate of the input device. For example,



wi th whether or not information is inputted from
outside to the conductive thin plates. According to
the foregoing arrangenment, it is possible to
selectively carry out the control of the input device
and the application of the noise cancel signal to the
conductive thin plate of the input device in
accordance with whether or nét- information is inputted

f.romt he ide to,the cond Y I R the .. .
G S adi bac FORCER AR e e BLER Sty FvillS it is
touch:-panel -i nt egrated displa evice, .the touch... .
Basr i threclarire oS ol 51 Elen §F 4r8Lition via
connected to each other. so as fo, all.ow detection of. a
SESHE Por DSPETRATOR | 1 GPR FaE | | Hbut teachyramel input
information is inputted tqQ the touch panel, and the
-@e Vi sendafdPlispgirm Pg QbﬁlPéﬂs?ogﬁﬁﬁxﬂoééﬁnﬁinE@ the
when no information is inputted to th ouch panel . :
1P e ahsPAEee?O a$ o] EERHSS; B}@%B%’epzcﬁt & dPyicnmanel.
out the detection of the position_via which .

i nf or mePiroihis aepeundd 1an¢ RESISLBAE itonTcdraenehgopyeible
cancel signal for preventing occurrence of the

andi bt evhols &eeringitbeatangihtonief thegesachl pans!.
automatically carry out switching operation of the

swi t ch.Ihn additioon tto t bkeef ofapgaiggar rangereemente the
di spl ay system of the present invention may be

adisppeyl spotdmabfi theapeeshst eirt hen thiospl mays st eamtissnged
provi ded on a device having a tel ephone function

apd/ ehaa sbendignal switching section switches the noise

cancel signal to the detection signal or switches the
detection signal to the noise cancelsignalin_accordance
with whether or not information is inputted from outside
to the conductive thin plates.

According to the foregoing arrangement, it 1is
possible to selectively carry out the control of the input
device and the application of the noise cancel signal to
the conductive thin plate of the input device 1in
accordance with whether or not information is inputted
from the outside to the conductive thin plate of the input
device. For example, in case of the touch-panel-integrated
display device, the touch panel and the input device
control section are connected to each other so as to allow
detection of a position via which information i1s inputted

when information is inputted to the touch panel, and the



coll ecting function, the signal sw tching section

sel ects the noise cancel signal in using the

t el ephone function and/or the sound collecting

function so as to input the noise cancel signal to

t he conductive thin plate. According to the foregoing
arrangenent, in case of using the tel ephone function
and/ or the sound collecting- 8fwunction, it is possible

to apply the naise cancel signal for reventin

oaEktE hRBCS] 1HE Aluth B1RP G 60t U1 HE U orkiBeT v hen no
thin plate of, the input device, Therefore, it ks

pusiina tien sigppr BEd tedcth rtbﬁcéoaf?%t R&Tfildi 15 &DABim&nner,
while talking on the phone, and this nakes it easier

ti heaposhebles6@n§eé%§@@)1Yo¢amé epbaker dEaqtaen, ofithe
is possible to prevent the audjble noise caused by

t hosatioge véa whd choin tonaedipneis AnRitadeapcommidiiggtion
m xed in coIIectin% sound. Note that, an exanple of

t hé theoumd seothactdlngigriahéer areventing ecephgssce of the
provided on a portable information term nal which can

r ecatiblexheisal sound. In addition to the foregoing
arrangenent, the display systemof the present

i nvent i om majibde amcoanged itsast haosshele nput atdeimoetically
further includes a conversion circuit for converting

agazipl bt dewdfcHies n@eaeatiancef thei gmdakchef ore
inputting the noi se cancel signal to the input device

control jgechtanticAccaiddi Rfet of¢ Fepdnfggaimeingement, the

arrangenent, it is possible to adjust an anplitude of

t gspoh§es§anesl oF @Ral present invention may be arranged
so that in case where the display system is provided on a
device having a telephone function and/or a sound
collecting function, the signal switching section selects
the noise cancel signal in using the telephone function
and/or the sound collecting function so as to input the
noise cancel signal to the conductive thin plate.

According to the foregoing arrangement, in case of
using the telephone function and/or the sound collecting
function, it is possible to apply the noise cancel signal for
preventing occurrence of the audible noise to the
conductive thin plate of the input device. Therefore, it is
possible to suppress occurrence of the audible noise while
talking on the phone, and this makes it easier to hear the

sound (voice) of the speaker. Further, it is possible to

prevent the audible noise caused by the noise of the



to an anplitude according to an input voltage |evel of
the input device control section. On this account,

even in case where the anplitude of the noise cance
signal applied to the input device is larger than an
anplitude of a signal which can be inputted the input
device control section, it is possible to change the
anplitude. Thus, it is possPble to avoid a

possibility that: if nqi se cancel nal havin

| P BE BHIN L Udein splﬁg‘attéani‘ o%(eﬂélg ng]S‘ Cge\ﬂlce S1i2cting
control section the I nput deV|cefc ntro] sect

on
beOBgkerN O that, 7R CIAMNGr Ol HE anpiotide opllecting

t he noi se_cancel S|gnal is smaller than the input
virnggonl evid & RECTAPREGE wiRIQViggd beomnpatw@rttable
the input device control section, the conversion
cimfarmagion corveirnal Whieheamaeuge axgan adf seHad.
noi se cancel signal up to the input voltage level. In
addi ti ohnt cadHetibar egei nghar riarggaimg jarresigement, the
preferable to arrange the display systemof the
pdesphay $ywermi off tloethatsehe idiephtipsentaprbofattanged
di splay device is a liquid crystal panel which has
two shbst rtdteesirgpdt diequcd fuyshat pnoliided ketoesmersion
the two substrates, and the noise cancel signal has
apianplt tfede cvttvartphasen equapliviide anf artpd | hodee andncel
a phase of a driving signal which influences electric
ckaggalevebirag ihehvaengt te | hausd crysiel gipred] atd the
the conductive thin plate. According to the foregoing
aihpRgeHeRice ido &rdl0s6t Blogr .t 0
According to the foregoing arrangement, it is
possible to adjust an amplitude of the noise cancel signal
to an amplitude according to an input voltage level of the
input device control section. On this account, even in
case where the amplitude of the noise cancel signal
applied to the input device is larger than an amplitude of
a signal which can be inputted the input device control
section, it is possible to change the amplitude. Thus, it is
possible to avoid a possibility that: if a noise cancel
signal having a large amplitude is inputted to the input
device control section, the input device control section
may be broken. Further, in case where the amplitude of
the noise cancel signal is smaller than the input voltage

level of the voltage which can be inputted to the input

device control section, the conversion circuit can convert



nore effectively reduce the occurrence of the audible

noi se. Note that, in addition to the foregoing
arrangenent, the display systemof the present.
invention may be arranged so that: in case where the

di splay section of the display device is aliquid
crystal panel which has two substrates and liquid
crystal provided between thel®@wo substrates and in

case where a thin filmtransistor (TFT). is provide

oS el el dFveheSt il i sabghi chigdal BF o the
posi ti oned fur{her fromthe conductive thin plates as

| P YA ¢hita&icd <FSist al  di spl ay device according to the
present_ enbodi ment, the noi se cancel signal has an | .
anpl i t Ude aghiitaoBhase EBGal fahiagdPimg aApf AEGENERY, alt 18
phase of a - 11 driving signal applied to a substrate
oPrefrrals sharanse WAPCcRiFPlapspiséney ef odwe peesent
the conductive thin plate. According to the foregoing.
armepigbitentso B adqiibei displane eaipbit odet il isid aghdsaice
of the noise cancel signal with the anplitude and the
pimse buide cyrstalngagighavhaphl ibeb t twa subdsstrattesofand
the two substrates constituting the display section

pHI iculanistadapsiongd eHe beivde bhe thei swavhdghstrates, and
substrate is positioned closer to the conductive thin
pthtenditei £qossl Higriad oas eff extiplétywder edudea phase
occurrence of the audi bl e noise. Additional objects,

f eguwlessitAndrstampditisd of ahle a pileasst of nyedtivdngwislignal
be nmade cl ear by the description

which influences electric charge existing between the
liquid crystal panel and the conductive thin plate.
Accordihg to the foregoing arrangement, it is possible to
more effectively reduce the occurrence of the audible
noise.

Note that, in addition to the foregoing arrangement,
the display system of the present invention may be
arranged so that: in case where the display section of the
display device is a liquid crystal panel which has two
substrates and liquid crystal provided between the two
substrates and in case where a thin film transistor (TFT)
is provided on a substrate of the two substrates which is
positioned further from the conductive thin plates as in
the liquid crystal display device according to the present
embodiment, the noise cancel signal has an amplitude

and a phase equal with an amplitude and a phase of a



bel ow. Further, the advantages of the present
invention wll be evident fromthe foll ow ng
explanation in reference to the drawi ngs. BRI EF
DESCRI PTI ON OF DRAWNGS Fig. 1 is a block diagram
illustrating a structure of a touch-panel-integrated
liquid crystal display device according to Enbodi nent
1. Fig. 2 is a schematic ildlstrating a structure of a

tquch panel pqrtion.of .the tqQuch-panel:integrated
| Aairiate ool SPlifay st Er T PREO LB TR BEEgpsirates
Fig..3 i.s atimn hart indicative qf timngs at
whitich a5 St RhRdel siosr g Bk s Ted iromehe
-12- tox'ch-p el -i ntegrafled l %ui d.crystal displa
devi ce HAAUKIES edt9 n ERG. LOTERGINE | LIy afpgelcnt, by
diagramijllustrating a structure of a )
t G IpaiE - ithegrBtRE tNAGUI 3nér yidi &l Pd1at apidditcenoise
according to Enbodiment 2. Fig. 5 is a_block diagram
i cranelatSiggad Stithcttire amplatudgempdnéhe; mhgyat ed the
l'iquid crystal display device_ according to Enbodi nent
3driving esiganad ﬁplﬁlr@gcﬂm&t suifitcatevel shet twiongybatrates
whi ch various kinds of signals are outputted fromthe
t coctstptmeing ntlegr displdy gpéetiony pattididprly crubteg the
illustrated in Fig. 6. Fig. 7 is a block diagramnore
spendfblealnloise which substrate is positioned closer to the
conductive thin plate, it is possible to more effectively
reduce occurrence of the audible noise.
Additional objects, features, and strengths of the
present invention will be made clear by the description
below. Further, the advantages of the present invention

will be evident from the following explanation in reference

to the drawings.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a block diagram illustrating a structure of
a touch-panel-integrated liquid crystal display device
according to Embodiment 1.

Fig. 2 is a schematic illustrating a structure of a
touch panel portion of the touch-panel-integrated liquid
crystal display device illustrated in Fig. 1.

Fig. 3 is a timing chart indicative of timings at

which various kinds of signals are outputted from the



illustrating a structure of a liquid crystal display
devi ce provided on each of the touch-panel-integrated
liquid crystal display devices according to

Enbodi ments 1, 2, and 3. BEST MODE FOR CARRYI NG OQUT
THE | NVENTI ON [ Enbodi nent 11 The following wl|
explain Enbodinent 1 with reference to Fig. 1 to Fig.
3 and Fig. 7. Note that, thd&lpresent i nvention is not

limtﬁgg’ta%ftslhg%ef‘e&ﬁ}aail 0 1q1.1.1 S?rgzgnt e;gfsgﬁ)#g? (flgvice

present inyenti on a -13- touch-panel -integrated
%‘&ﬁﬁr%'? & Fégspdl-ay device obtained by providing a
liquid crystal display device (display device) with a
touch pBHel 4 Apia tﬂé\ﬁ%%éil@i%&% ilgstealinma ﬁéructure of
conducti ve sheets (conductive thin plates) as up
and 1oweh-praclriguegr atsel t élmdpaﬁévs|tﬁﬂegﬂfla‘>tpééy “Gevice

liquid crystal display device is used as a portable

i atopmdingnta dymbwdimBptb?i nging a finger, a pen, or

the like into contact with a sheet-shaped touch panel
provi deBign & he 4 ilglwiak ctipgralmpdhebtsatiteg e sdrastuge of
input information on the basis of contents displayed

i a ttveuchipanctletnyistgtatpaheliquid | ryedsil bldistpday device
control the device. Here, out of such

t auebrpanegl té BedredadelitqBi d crystal displ ay

devices, a device integrated with an input device

havi ng @igonguési ve tsheeig i shdescinbedatisyd abf ovisnings at
which various kinds of signals are outputted from the
touch-panel-integrated liquid crystal display device
illustrated in Fig. 6.

Fig. 7 1is a block diagram more specifically
illustrating a structure of a liquid crystal display device
provided on each of the touch-panel-integrated liquid
crystal display devices according to Embodiments 1, 2,

and 3.

BEST MODE FOR CARRYING OUT THE INVENTION
[Embodiment 1]

The following will explain Embodiment 1 with
reference to Fig. 1 to Fig. 3 and Fig. 7. Note that, the
present invention is not limited to the explanation.

The present embodiment explains, as an example of

the display system of the present invention, a



Fig. 1 illustrates a structure of a

touch-panel -integrated liquid crystal display device

(di spl ay system) 200 according to the present

enmbodinment. Fig. 2 is a schematic illustrating a
structure of a touch panel 202 of the

touch-panel -integrated liquid crystal display device

200 according to the presentjgnbodi ment. As

illustrated in Fig. 1, the touch-panel -integrated ,

| touch -oeystlaintegpiegd deVigei®ooceiistel nafiteplay device
referred to also as "display system 200") of the _
pobsein ednboyi mEmviding uaesl:yiqaliﬂi quiys exlysd e pldis payice
devi ce (display device) 220; and a touch panel input
dedisgd alyi npervicgviveieh 280touté mpaoel dedpun diesibequinput
crystal display device 230 which has two conductive

t Hermiptpttesviran appductieet sheetiOlconddicaivowdiin plates)
el ectrode 102) each of which detects a position via
wWaiksch pipdroamat il ow drsel aptttddes f Tore tbecloyishdb.intbgrated
liquid crystal display device 220 includes: a liquid
cipid Rapsktal LRsbspl aevieet ian) wld and @ portable
liquid crystal display device driving section (display
d?ﬂf&qn@rtﬁahngeﬁﬁﬁhlaqn)B%Z%rﬁﬁgiﬁ?nhr pﬂdge}% di g_@lna,y or the
carried out in the liquid crystal panel 221. Fig. 7

6 SREGhS il | yskpat as” ke SLEMGIZEE doudhe 1
el E?Hdt?égél ay Shel & ShRo M e doas R apane

SSRGS SR ISR o) o
SeLFARA26n on the basis of contents displayed in the
liquid crystal panel, it is possible to control the device.
Here, out of such touch-panel-integrated liquid crystal
display devices, a device integrated with an input device
having a conductive sheet is described as follows.

Fig. 1 illustrates a structure of a
touch-panel-integrated liquid crystal display device
(display system) 200 according to the present embodiment.
Fig. 2 is a schematic illustrating a structure of a touch
panel 202 of the touch-panel-integrated liquid crystal
display device 200 according to the present embodiment.

As illustrated in Fig. 1, the touch-panel-integrated
liquid crystal display device 200 (hereinafter, referred to
also as “display system 200”) of the present embodiment
includes: a liquid crystal display device (display device)

220; and a touch panel input device (input device) 230,



as mai n conponents as descri bed above. A

conventionally known liquid crystal panel is used as

the liquid crystal panel 221. For exanple, the liquid
crystal panel includes a glass substrate (substrate)
having a TFT (Thin Film Transistor) 702 and a gl ass
substrate (substrate) having a color filter (CF) so

that liquid crystal is seal &4l -between the two gl ass
substrates. Fyrther, .a plurality.of. pixels. 705 ] .
dPERBLORTORT HALG | HES Grysial BisRldnAcTire 3ol fHaich
manner. Each of the pixels 705 has at |east one TET
7BAS &P t SRUTRICTAYS AR BlEtEs @%{tehltnrafrrvﬁwtmri@h 101
aliquid crystal layer 708 of a single_- 15 pixel is
chardged. RIERT TETCRODOARCI Ld8k: cacdht efeMeBichacletasts a
connected to a gate driver 703; a source el ectrode
7p@sétimrectad t Whicdouietoumiatéenyo appUdtedmbrpm the
el ectrode 709 for giving the liquid crystal layer 708
aoutssitleng reference potential of a data signa

outputted from the source driver. In the liquid

cryst al Thiespligypidevdimyest220diaptaydideyice 220 presbhdes: a
enbodi nent, the conmmon electrode 709 is made of

t tiansighr enystel apaselaslCd bedidplrapdsentiohy 235 and a
substrate having the color filter (CF). Mre

spephfd caldyystal hedidpjuiyd crepstal disphay dectiow (display
section 222 (not shown in Fig. 7) includes the gate
ddiewgte dO3viddeatioas ALDVEsr /ddhn trolthngodi sppignalcarried
generation circuit 710, a timng controller 713, and

tlatqlﬂ iKeehdheqaad &didtegrpdA31@yes a signal to the
gate

Fig. 7 more specifically illustrates the structure of
the liquid crystal display device 220. The liquid crystal
display device 220 includes the liquid crystal panel 221
and the liquid crystal display device driving section 222
as main components as described above.

A conventionally known liquid crystal panel is used
as the liquid crystal panel 221. For example, the liquid
crystal panel includes a glass substrate (substrate)
having a TFT (Thin Film Transistor) 702 and a glass
substrate (substrate) having a color filter (CF) so that
liquid crystal is sealed between the two glass substrates.
Further, a plurality of pixels 705 is disposed on the liquid
crystal panel 221 in a grating manner. Each of the pixels
705 has at least one TFT 702, and the TFT 702 controls a

potential with which a liquid crystal layer 708 of a single



el ectrode 707 constituting the TFT 702 and controls

ON OFF. of the TFT 702. The source driver 704 gives a
data signal the source el ectrode 706 of the TFT 702.

The comon signal generation circuit 710 is connected

to the common el ectrode 709 and generates a common

el ectrode driving signal (driving signal) for giving

a reference potential to theSkiquid crystal |ayer 708
via the co n electro 09, As t he conmon

eP&EE} 68eChATERAg §@§ﬁhﬁ$ip§92ew€ﬁdéﬁér|mﬁ%ﬁ electrode
crystal layer 708 of the liguid crystal panel 221 via

t KO corB R caIte6l tede Bte idrivade Aher e aSOpdIcEr ialgchrode
the common el ectrode driving signal is inversed - 16

at’ OkachoRAYECAGSt djo par Ped raed TAVETver@Feahrnserfogommon
(see Fig. 3, (b)-1) and a touch panel exists on the
getsstraubst 7% {draivgnehdher lighild icgystadi hapans@08 a
of noise in the touch panel. Here, "each vertica
parnidig mednseacpeppoenttplab! & datacgegpadfoatputtédairom
synchroni zation signal (V) described |ater. Note

t hhe, sawgaecdrisignah geediqtiod ¢sygral diapphicdtvorme 220
section) 204 (detailed in explaining the touch panel '
i apuiordevigce t3303hpr oprdednso asmmbodapmyt.a nhiese common
cancel signal to the touch panel 202 is connected to

t Beectidd@g7oonticohh £de7d3 asahkpustnat efletall R@. a€. to be
On this account, it is possible to generate a signa

WHesE e N ithedgl 288 Phpserafe hegHalg theapobsPlfiltedeCF).

and a phase of the conmmon el ectrode driving signa

outputt @flore specifically, the liquid crystal display driving
section 222 (not shown in Fig. 7) includes the gate driver
703, the source driver 704, a common signal generation
circuit 710, a timing controller 713, and the like.

The gate driver 703 gives a signal to the gate
electrode 707 constituting the TFT 702 and controls
ON/OFF of the TFT 702. The source driver 704 gives a
data signal the source electrode 706 of the TFT 702. The
common signal generation circuit 710 is connected to the
common electrode 709 and generates a common electrode
driving signal (driving signal) for giving a referencé
potential to the liquid crystal layer 708 via the common
electrode 709. As to the common electrode driving signal
applied to the liquid crystal layer 708 of the liquid crystal

panel 221 via the common electrode 709, in case where a

polarity of the common electrode driving signal is inversed



fromthe common el ectrode 709. By receiving the

vertical synchronization signal (V), a horizontal

synchroni zation signal (H), and a cl ock signa

(Cock), the timng controller 713 generates driving

signals for carrying out display in the liquid crystal

panel 221, that is, the timng controller 713

generates signals for contridhling the gate driver

703, the _ source driver.704, .the common. si.gnal. .

Geheasih GHOLACRA! §e510 QiR heagEnter gRariod (see Fie.

generator 204. The tim ng controller 713 al so

S ediied] idRgeadhenctraa E A SR dheariSss npuPscaate

fromthe timng controller 713 to the source driver

7having7thei @l nthtmia &igEn Gaiesy e nrisenir the touch

source driver control signal line 714 is a signal

| praeli dHehFch s Glbuy eEtigal vBETEQRT rBIcasi gnal period equal

outputted fromthe timng controller 713 is inputted

tt0 the aystleceOdir i ¥ervemacah caymeRIoNgAatigenes@iah (V)

circuit control signal line 715 is a signal line via

wleshribeddmatem. si gnal generation circuit contro

signal outputted fromthe timng controller 713 is

i nputt eNotte t hbkadonmen csimgnal geEgeralt i @eméraian 7s0gnal

A cancel signal generator control signal line 716 is

aapipdied tibmesedtaomhi 204a(dabedled shgnaplgemeigtidie touch

control signal outputted fromthe timng controller

7p3nel inpuitt etbieet RS Tannelvisiaghado geset@tapplR04. nAise

gate driver control signal line 717 is a signal line

;/Ean\b‘éilcﬁigﬁhgﬂt&) dhievebuedntifhesi oAl iout Puhlcedelir @01 the
e

timing controller 713 as illustrated in Fig. 7. On this
account, it is possible to generate a signal whose
amplitude and phase are equal to an amplitude and a
phase of the common electrode driving signal outputted
from the common electrode 709.

By receiving the vertical synchronization signal (V),
a horizontal synchronization signal (H), and a clock signal
(Clock), the timing controller 713 generates driving
signals for carrying out display in the liquid crystal panel
221, that is, the timing controller 713 generates signals
for controlling the gate driver 703, the source driver 704,
the common signal generation circuit 710, and the cancel
signal generator 204. The timing controller 713 also
receives image data (Data). The image data is inputted

from the timing controller 713 to the source driver 704



timng controller 713 is inputted to the gate driver

703. Next, with reference to Fig. 1, the structure of

the touch panel input device 230 of the display

system 200 w Il be further detailed. The touch pane

I nput device 230 includes internal devices such as: a
touch panel 202 provided on the liquid crystal pane

221; a touch panel control4e7-203 for controlling the
touch panel 202; the n si gnal generator (signa
aﬁb?|¥§ﬁ|d&ﬁf§§égpéﬁﬂ1§84 78 and an anal og switch

(signal sw tching section) 205. The touch pane

provi dedf Wit heGuRfsRBI6E R EN ComtEOE gl bahf‘eﬁ bhiis a
of the liquid crystal display - 18 device 220 (nore
speghpilcding, Yife Bouch panebozozei sdriieyyi aeatsnlt idgnal
gl.ass substrate having the CF in the |liquid crystal
pangipetyd faoml khst tamed g @ igolder thé3 upperputted to
el ectrode 101 nmade of the conductive thin plate is

prthei detirgpwdriven 7434t & detretion pigmial geniaradiynagimcuit
direction of the touch panel 202 and the | ower

eloeattrade sig@alneldaeof 7 1 be ionductiigmelt Hiineplatee which a
provi ded downward so as to detect an X axis direction
ofcdrhendbaustpn phneln &@Xiohhairdsit thatrohevigeladcotepertted
102 is disposed below the upper electrode 101, and

t Heohi qied teiisigak o r@nele 2711 dfist heplitgeddtsritsd dommon
di spl ay device 220 is disposed bel ow the | ower

elgehi0dg eHiZatfvht ReFcuUMPPRI 0. SAIRANIdINQSghRT @RGherator
106 provided so as to detect the position |n the Y
axich didlestd @A aigecpnBesd e dignd1eli¥RPRia which a cancel

signal generator control signal outputted from the timing

controller 713 is inputted to the cancel signal generator
204. A gate driver control signal line 717 is a signal line
via which a gate driver control signal outputted from the
timing controller 713 is inputted to the gate driver 703.

Next, with reference to Fig. 1, the structure of the
touch panel input device 230 of the display system 200
will be further detailed. The touch panel input device 230
includes internal devices such as: a touch panel 202
provided on the liquid crystal panel 221; a touch panel
controller 203 for controlling the touch panel 202; the
cancel signal generator (signal application section) 204;
and an analog switch (signal switching section) 205.

The touch panel 202 provided on a surface of the

liguid crystal panel 221 of the liquid crystal display



el ectrode 101. Also, lower signal lines 107 and 108
provided so as to detect the position in the X axis
direction are connected to the | ower el ectrode 102.

Above the upper electrode 101, an upper layer 103 is _
provided as a filmfor fixing the upper el ectrode.

Bel ow the I ower electrode 102, a |ower |ayer 104 nade

of plastic or glass is proviged so as to fix the

| ower el ectrode. Next, with reference to Fig X
stevicer @29 (meorq nspeaslicadli.cdd of teReh oBéﬁeéar?é?Q 1s
i nput device 230 will be described as follows. The

t puokigadelon nphe ddwisse SA2bstraid ubayings tiie CF in the
i nternal devices connected to the touch - 19 pane

20zuial t otehtpaneinedbnledl)l eAs(iibpustmieteieitoRigol 2, the
section) 203, the cancel signal generator (signal
apppentdlectsedei a0)l 204de lod tinal ognsiwidtakie( Shgmabplate is
switching section) 205 (205a/205b), a pull-down

resostided 20pwaanl aswl @y s tlehecorr pbseiioguiin 207Y axis

cancel signal Iline 208, an anal og switch control
sidgpattildmen2@8e aotelchapahe202nputd sthapiageer electrode
detection signal line 210, a touch panel pen input

dateert iR & gedl {hee dldduativachhpaneblacentisol pebvided
signal line 216, a touch panel controller signal |ine
2HbwhRea tPPSs =4 3Baliekibe DK 4 dppettivd thenbuch
106, the |lower signal line 107, and the |ower signa

| oghofopTherialey, hatel Ll Tagaie! aibace
| bR h @ upper electrode 101, and the liquid crystal
panel 221 of the liquid crystal display device 220 is
disposed below the lower electrode 102. Further, upper
signal lines 105 and 106 provided so as to detect the
position in the Y axis direction are connected to the upper
electrode 101. Also, lower signal lines 107 and 108
provided so as to detect the position in the X axis
direction are connected to the lower electrode 102.

Above the upper electrode 101, an upper layer 103
is provided as a film for fixing the upper electrode. Below
the lower electrode 102, a lower layer 104 made of plastic
or glass is provided so as to fix the lower electrode.

Next, with reference to Fig. 1, a structure of the
internal devices of the touch panel input device 230 will

be described as follows. The touch panel input device 230

includes, as the internal devices connected to the touch



the touch panel. Note that, the touch panel controller

203 includes a touch panel input signal detection

circuit for receiving a detection signal for

detecting a position via which information is

inputted to the touch panel 202 (the detection signa

is referred to also as "touch panel input signal")

and for detecting the positiloh-via which information

is inputted. The cancel sjgnal generator 204 is a

sPanal 2@enerat @ ChoP ajedercat HPlhe &i[gRBUY slsidge control

cancel signalé whose anplitude and phase are equal to

aseafpmi)t udkOdnd thephasanee! t hélgmaﬁi dgenggedpr  (signal

driving signal (driving signal) -20- outputted from

t applicatiancr ystegliod) spR Ayt . dethee amaliogy syeidcion (spgnal

to the LCD 221. Each of the anal og switches 205a and

206htiiag seftiom)f 80 S U2Gbay 266 et engudilt hewrt Hesistor

touch panel controller 203 or the cancel signa

g20ér, ahnr ap@dogoswstth coonnettcithuitdd @ét el conecelosignal

the touch panel 202. In accordance with whether or not

i Hiher 2@X8 oani andlogustvedchocthérdbscpnpanehe2D@9yid Hoaich

pen, each of the analog sw tches 205a and 205b

speindiesnphe debegidgn deteotior csigrealndise edrrela touch

signal or switches the noise cancel signal to the

dphewli persiignaht Epeaitibeakhynal nins ool 1§ ke tbaush panel

panel (in case where information is inputted to the

t gyehrpaIRG! s?gxga\l\ﬂ liRea2n®)) a tH@chowRInSl ¢oaltrbines signal
0

107 and 108 the touch panel 202 are respectively
line 217, the upper signal line 105, the upper signal line
106, the lower signal line 107, and the lower signal line
108.

The touch panel controller 203 is a circuit for
detecting a position via which information is inputted to
the touch panel. Note that, the touch panel controller 203
includes a touch panel input signal detection circuit for
receiving a detection signal for detecting a position via
which information is inputted to the touch panel 202 (the
detection signal is referred to also as “touch panel input
signal”’) and for detecting the position via which
information is inputted.

The cancel signal generator 204 1is a signal
generator for generating a signal (noise cancel signal)

whose amplitude and phase are equal to an amplitude and

a phase of the liquid crystal driving sighal (driving signal)



connected to the signal lines 216 and 217 of the touch
panel controller 203. Wile, in case where the touch
panel is not used (in case where information is not
inputted to the touch panel 202 with a pen), the

| ower signal lines 107 and 108 of the touch panel 202
are connected to the cancel signal line 208 of the
cancel signal generator 204 2Ge that the noi se cance
signal is _inputted to_the touch anel 202. A . ..
pRPtPHERACr 65981 oFn 20k G de diiietiedd diBPiRE dsyape driving

signal line 106 so as to ﬁull down the touch panel pen
i ppotiode2édd itontBegh&lD 1448 211. Note that, in case of
using -21- the pull-down resistor 206 as a pull-u

: R .
resi st oBacdn of g t enadpgcHvitahyg s P agectred PP is a
the touch panel pen input signal line 211. The anal og
seiitbhcofnm obudtably t sxdeciting «iitbert floe touch panel
generating a control signal of the anal og sw tches
206atrabid¢r2008 or toeocanred wigrnal( genzrsitgmal Odpploi ed to
to the touch panel input signal line 211 via the
uppemedtgtiak délre tetiO6nef to dhd doclclpgaaie@D 2 n
inputting information with a pen and (ii) an i nput
st oppagen deteotdam st gwathf arhetdedecét ngod shfdm@mianion is
which information is not inputted wth a pen (input

st 9pRageddes eghé ofostBNparsglplI 2 Woth he ptaycsapanelf the
i nput stoppage detection signal |ine 210). The anal og

SWit0B LC RN 1RIh&d r 00iFa 20AdCan0B® Jwaldized BiyeUsidtgcaion
latch Circuit for exanple. A set
signal to the noise cancel signal or switches the noise
cancel signal to the detection signal. Specifically, in using
the touch panel (in case where information is inputted to
the touch panel 202 with a pen), the lower signal lines
107 and 108 of the touch panel 202 are respectively
connected to the signal lines 216 and 217 of the touch
panel controller 203. While, in case where the touch panel
is not used (in case where information is not inputted to
the touch panel 202 with a pen), the lower signal lines
107 and 108 of the touch panel 202 are connected to the
cancel signal line 208 of the cancel signal generator 204
so that the noise cancel signal is inputted to the touch
panel 202.
A pull-down resistor 206 is connected to the upper

signal line 106 so as to pull down the touch panel pen

input detection signal line 211. Note that, in case of using



term nal of the analog switch control circuit 207 is
connected to the touch panel input stoppage detection
signal line 210 serving as a control signal |ine when
information is not inputted with a pen. A reset
termnal of the analog swtch control circuit 207 is

connected to the touch panel pen input signal |ine

211 serving as a control si:ghal I'ine when information
is inputted with a pen. out put term.nal of the

akas o @i fjé’l’f‘”éorﬁerséﬁt%ﬁ r@lﬂq 257 ®s PRonHéct BESIH Athe a0

anal og switch control signal |ine 209._ The cancel
simnertan serongt imay begHaseTiark g auwihentorkd marel pen
cancel signal is applied as described above, and -22-

t hepudnsignal dimg 24 fhe 208 is connected to the | ower
signal lines 107 and 108 of the touch panel 202 via

t he analbg andloghewitOBacantr @0sbrcniit 2000k slanceriiih for
whet her the touch panel is used or not (that is, in
ageaedaricegwat ltomtetohesigmahoef dhe anbdogasiohches 205a
inputted fromthe outside to the touch panel), the
apald R 8%kt dh eardomlascgnadithi (i@ 20%igeaadsappli¢deto the
anal og switch 205 a control signal for selecting a

cesiett ipich €ntn patweigaial himd Ael wiggnhke Lippes $0gnabdine
108 of the touch panel should be connected. The touch

pang it eppageudet et ein 29 PYrial 1hlpﬁ,€tt2ﬂx% i Raghwesohi with
a signal whereby the touch panel controlle 203

dgt 658 e 9HalE I%ﬂﬂhiﬁ?utth%tbwg@ara%te%@?oﬁt @Rgnal for

operating (that ate in"which no information is
detecting a state in which information is not inputted
with a pen (input stoppage detection signal applied to the
touch panel input stoppage detection signal line 210).

The analog switch control circuit 207 can be
realized by using a latch circuit for example. A set
terminal of the analog switch control circuit 207 .is
connected to the touch panel input stoppage detection
signal line 210 serving as a control signal line when
information is not inputted with a pen. A reset terminal of
the analog switch control circuit 207 is connected to the
touch panel pen input signal line 211 serving as a control
signal line when information is inputted with a pen. An
output terminal of the analog switch control circuit 207 is
connected to the analog switch control signal line 2009.

The cancel signal line 208 is a signal line to which

the noise cancel signal is applied as described above, and



inputted fromthe outside to the touch panel) or (ii)

a control. signal for stopping operation of the touch
panel controller 203. The touch panel input stoppage
detection signal line 210 is connected to the anal og
switch control circuit 207 of the touch pane

controller 203. The touch panel pen input detection
signal line 211 is connect-e2Rto the upper signal |ine
106 of the_taquch anel. _202. In case ere information

i the mprmneel sea@l Hae @& ds %ntnr?&tﬁwéﬂ thédp vy signal
t he upper._el ectrode 101 of the touch panel 202 is

elioas i QT | ncodiiR 1@ld the tralqlyieancd| 2e2r Bi tpo anglog

~that a signal flow ng through the |ower -23- signal

| pdscher aRGa1esad 2Qpblied to the upper signal line

106. The signal applied to the upper signal |ine 106

i s appl ledacoorteniceuwtithawdietdesr ithgutosicgn@manghes used

211 and is inputted to the anal og switch control

corcumiat Z6HatEash iof adeotdapcesivgiidl whesbheroprampot any

108 di sposed on the touch panel 202 is a signal |ine

confreohedion tise inlpowere del fetmoddh e 0@uosidhetoouble touch

panel 202 so as to be positioned closer to the

swiafreelg, ahd e dlioguistviteyscan tradesigrP2ll line 2@9esends to
ere the touch panel 202 is not used (that is, in

Cape WieaAR #OsiwitOhN@O Bnal scomprdlt ed ghvadmiole selecting a
outside to the touch panel 202), the noise cancel

Sicghahec B PR @At r wRilhe GanCielwét Osignalenehaton Z04and
is applied "to the |lower signal lines 107 and 108.
Eqqig ff the towek safedlshbies BOTMHe4064d.

The touch panel stoppage detection signal line 210
receives (i) a signal whereby the touch panel controller
203 detects a state in which the touch panel 202 stops
operating (that is, a state in which no information is
inputted from the outside to the touch panel) or (ii) a
éontrol.signal for stopping operation of the touch panel
controller 203. The touch panel input stoppage detection
signal line 210 is connected to the analog switch control
circuit 207 of the touch panel controller 203.

The touch panel pen input detection signal line 211
is connected to the upper signal line 106 of the touch
panel 202. In case where information is inputted from the
output to the touch panel 202, the upper electrode 101 of

the touch panel 202 is electrically connected to the lower

electrode 102, so that a signal flowing through the lower



di sposed on the touch panel 202 is a signal Iine.
connected to the upper electrode 101 di sposed above

the 1ower electrode 102. Upon begi nning to input
information to the touch panel 202 just after the

state in which the touch panel 202 is not used, the
upper el ectrode 101 and the |ower electrode 102 of

t he touch panel 202 cone tag®lectric contact with

each other, so that the noise cancel signal is ,
osigmatl dines I uppdr 1HGnis appbicho® Ak neppernsignal

that, the upper signal line 106 is pulled down onto .
QiR eyl @he Tue | sidpwal egspliedr tooshe Bappast sigaalolise 106
panel controller signal line 216 -24- and the touch

pasedppbidd did ethesignathl peendl pds mpugnaignii nldne 211
connected to the touch panel controller 203. |In case
where i§ e phottehl panthe isnabeg switath contirolcdsewih& @7 .
information is inputted fromthe outside to the touch

panel 282)ch tdfeth @Uuokv@anegnedriinelsl 20 7sagrdll 08 ki sFHdsed
and the touch panel controller signal line 217 are '

r ggPetld ¥8lith GoRAett2dot bs thesigavelr 1 gnednhienesd1®8, the
107 and the lower electrode 102 by the anal og

SYHehes120b @9d1805hf kRt RosidRNPEhelag 0D ddieag W be
upper signal lines 105 and 106 connected to the upper

e ‘%Féi"tﬁﬁ?eéloclllogeﬂ b tHoOuGhrfRareb 202 qgguidﬂecﬁy@cal panel

wer signal lines 107 and 108 connect to the | ower

e'ﬁ%f‘i’ﬁec%%t hd t'h%UQBuo‘}F‘ri:%l{ngpzonniéﬁﬂcﬂQdé&i (that

touch pane ese 1our Ssigna I nes are connected to

t ri]S, tQuch RaNelLERRt HY | &lfA0Ratidh is inputted from the

outside to the touch panel 202), the noise cancel signal
outputted from the cancel signal generator 204 is applied
to the lower signal lines 107 and 108.

Each of the wupper Eﬂgnal lines 105 and 106
disposed on "the touch panel 202 is a signal line
connected to the upper electrode 101 disposed above the
lower electrode 102. Upon beginning to input information
to the touch panel 202 just after the state in which the
touch panel 202 is not used, the upper electrode 101 and
the lower electrode 102 of the touch panel 202 come to
‘electric contact with each other, so that the noise cancel
signal is outputted to the upper signal lines 105 and 106.
Note that, the upper signal line 106 is pulled down onto
GND by the pull-down resistor 206.

Each of the touch panel controller signal line 216



this account, it is possible to detect a position via
which information is inputted to the touch panel. 202
with a pen. Note that, Fig. 1 does not illustrate the
upper electrode 101 and the | ower el ectrode 102, but
they are respectively connected to the upper signa

lines 105 and 106 or the |l ower signal |ines 107 and

108 and exist in the touch anel 202. hbxt mﬁth
reference to the timng chart of Fig

drBgl dhesyavien Ranehéoaigolier &ég@ﬁlb@@ea@ 1?o1+S| gusignal
Fig. 3is the timng chart illustrating puls

W e @lomsnéﬁt%rtQ)Ltgi%tﬁéI%CIbfP%PShafF%ngf%l%ﬁl 298d bp case
-25- received in the display system 200. ‘The vari ous
kimdreofthei toElch tpansh is edsed r(ébeaitvéd, i im t pase where
di spl ay system 200 are described as follows. In Fig
3inffknafti¢n) isepngseiies arpunséhgavetissidof to atbﬁgrt@IUCh
i ndicati ve of whether or not information is inputted

t pated 20@h themeb w22 pan bl & peiroller sigaadtline 2l and
which information is inputted to the touch panel 202

wihb topeh piamdli gondrotlersssiaak liseeXpFeasedrespéPenely
on") is illustrated as "H gh", and a state in which

i aberedtieah toi hadowapeigadltlonebel O@ychopaaeld 2A2 lower
wth a pen (in Fig. 3, this state is expressed as :

" Bescdidde 12iby usld amdogsswikowes Doe bl 2058,
signal T/P nerely indicates whether or ' not. '

| nf or math Ofh isS nh ARMEh § Aol fge LRHE hu? prel sZaMiites 8 05
pen, and the signal T/ Pis irrelevant to the driving
and 106 connected to the upper ekxmrode 101 of the
touch panel 202 and the two lower signal lines 107 and
108 connected to the lower electrode 102 of the touch
panel 202, in using the touch panel, these four signal
lines are connected to the touch panel controller 203. On
this account, it is possible to detect a poéition via which
information is inputted to the touch panel 202 with a pen.
Note that, Fig. 1 does not illustrate the upper
electrode 101 and the lower electrode 102, but they are
respectively connected to the upper signal lines 105 and
106 or the lower signal lines 10.7_and 108 and exist in the
touch panel 202.
Next, with reference to the timing chart of Fig. 3,
how the display system 200 operates is described as

follows. Fig. 3 is the timing chart illustrating pulse

waveforms of various kinds of signals transmitted or



signal used to carry out display. In Fig. 3, VCOM of
(b)-1 represents a waveform of a common el ectrode
driving signal which is outputted from the comon
signal generation circuit 710 of Fig. 7 and is

applied to the common el ectrode 709. As illustrated in
Fig. 3, the conmmopn el ectrode driving signal is a
signal whose polarity is i-®@rsed at each hori zontal

period and each vertical period nEg 3 .V A qf
(55 ¢ otvethrigs dcs iSRYT SYRTEM 2AB- nbpEevEkHEF Kinds of
signal outputted fromthe cancel. signal_  generator

28RN 2}s ttFansednd ShsarseRed ¥h %ﬁa\ﬁéﬁ&jﬁfﬁ’- sgstem 200

the VCOM A has a phase and an anplitude which are
egualdeseribe s éoHR® an anpl i tude of the wavef or m of
the common_el ectrode driving signal VCOM However, the
present ImnFigit BonTi B abdt(a)i mepresents e polwmwaveform of
el ectrode driving signal, but it is possible to
eguasigzenla phdseativé ah anlpethede wf ovoherinfogopdtion is
crystal driving signal with a phase and an anplitude
oinplet&@C AheTheudr ggonry 202hwithigupencrijsral a state
driving signal is preferably a liquid crystal driving
signalhiof dafonilatocedseinptrtitedchar gee exush memnel 202
bet ween the touch panel and the liquid crystal panel

f @ritBxanpee. (frurkipar 3, ahiisn sthee prsesgpiressieddianeiPen on”)
in case where a TFT is disposed on a glass substrate

ofs MPsEtaed Y Highes sambtd tthitddin RehitBuUigformation .

crystal panel 512 which glass substrate is positioned

f g thef ihAMRe to the touch panel 202 with a pen (in Fig.
3, this state is expressed as “Pen off”) is illustrated as
“Low”. Note that, the signal T/P merely indicates whethér
or not.information is inputted to the touch panel 202 with
a pen, and the signal T/P is irrelevant to the driving
éignal used to carry out display.

In Fig. 3, VCOM of (b)-1 represents a waveform of a
common electrode driving signal which is outputted from
the common signal géneration circuit 710 of Fig. 7 and is
applied to the common electrode 709. As illustrated in Fig.
3, the common electrode driving signal is a signal whose
polarity is inversed at each horizontal period and each
vertical period. |

In Fig. 3, VCOM_A of (b)-2 represents a waveform of

the noise cancel signal outputted from the cancel signal

generator 204. In the present embodiment, the waveform



touch panel 502, it is possible to use a liquid
crystal driving signal outputted fromthe |iquid
crystal display driving section 222 and applied to a
gl ass substrate of two glass substrates constituting
the liquid crystal panel 221 which glass substrate is
positioned closer to the touch panel 202 (in the
present enbodi nent, the gl as% -substrate has a CF). In

Fig. 3, P(X+) and T/P(X-) of (¢) represents a_pulse
wabei AGOU L Jrar apbires ead 1| BT HEPEe: FERIES are
102 of, the, touch panel 202. In case ere infornmation
U By BT AR Ba R PITTAS Gk hSn A tlortn of
controller -27- signal linpe 216 . and the éouch pane
cbher epmemad) gHECLIPAE dpvang sipadleVG VM y oW IETedthe
to the |lower signal line 107 and the |ower signa
| pmeseng, innentinn tisudip hasitedetedire £pasneioglertrode
which information is inputted to the touch panel 202
witrbvingpevigriter bhidr &, ia BPgRIPlaMeOsequmdEEt adphase and
corresponds to the position via which information is
i aputareglititde soherhies bigypid taxy.stahi deiving sagpalhwith a
"no information is inputted to the touch panel, the
npileescannd s gaatpMEGMeA ofs thepdCi@M tA. tTHeel doregoing
el ectrode 102, so that a signal whose pul se wavef orm
| thiee $R@idisciyetaiuldyévivagesigmal ofs tiwee féC@UIN ias liquid
inputted to the |ower electrode 102. On this account,
aggyBltgl ndrseirig thenhoduerhineinPAensesr edoctdc charge
existing between the touch panel and the liquid crystal
panel for example. Further, as in the present embodiment,
in case where a TFT is disposed on a glass substrate of
two glass substrates constituting the liquid crystal panel
512 which glass substrate is positioned further from the
touch panel 502, it is possible to use a liquid crystal
driving signal outputted from the liquid crystal display
driving section 222 and applied to a glass substrate of
two glass substrates constituting the liquid crystal panel
221 which glass substrate is positioned closer to the
touch panel 202 (in the present embodiment, the glass
substrate has a CF).
In Fig. 3, T/P(X+) and T/P(X-) of (c) représents a
pulse waveform of a signal applied to the lower electrode

102 bf the touch panel 202. In case where information is

inputted to the touch panel, the touch panel controller



In Fig. 3, T/P_contl of (d) represents a pul se
waveform of a signal applied to the touch panel input

st oppage detection signal line 210. The T/ P_contl is

a signal which is outputted fromthe touch pane
controller 203 and the |like when the touch pane
controller 203 detects that the state in which
information is inputted to-2%he touch panel 202 with a
pen ("Pen on" state) changes to the state in which .

i sifgnakhling 286nend tha tewak paBel (e YARE Sigmal line
wWth a pen ("Pen off" state). In Fig. 3, T/P_cont2 of
(21 7r epreeseanBEQLiyEl¥ e CORIVRE Bdn B9 BhS| §PWIETafPENEd line
to the touch panel pen input -28- detection signa

| 10§ 2iid The F¢W§¢oﬁigngﬁgh@le dR8esangetbeatpirclofpanel
pul se in case where the VCOM A signal inputted to the

| deeectd ectproadei did vief whiieh dodbrpeatio2 e inputted to the
inputting information to the touch panel 202 with a
pesuch @apelt202f veila si peal. Minerafomeschesdigoalhavhose
upper electrode 101 of the touch panel 202. That is,

t BengliPucnt 2c6tgvebohsisa signathapplgesitionghtviaf t evhich
the state in which information is not inputted to the

t oWedrRanebn2@Rimbidttadpeitkhanges ilsoothgusttate i n

which information is inputted to the touch panel 202

With aypgile, M ecspechiierd lno inferupacioreliscinpdated to
101 and the '|ower electrode 102 are. electrically -

CHEPTAASCRL, AR oL Agiddechove mmlaOsCon i
108 phteBP iLdt Rl SPotert NBlectrode 102, so that a signal
whose pulse waveform is the same as the pulse waveform
of the VCOM_A is inputted to the lower electrode 102. On
this account, audible Iuﬁse in the touch panel 202 is
reduced. |
In Fig. 3, T/P_contl of (d) represents a pulse
waveform of a signal applied to the touch panel input
stoppage defecﬁon.sﬁgnal line 210. The T/P_contl is a
signal Whi.Ch is outputted from the touch panel controller
203 and the like when the touch panel controller 203
detects that the state in which information is inputted to
the fouch panel 202 with a pen (“Pen on” state) changes
to the state in which information is not inputted to the
touch panel 202 with a pen (“Pen off” state).

In Fig. 3, T/P_cont2 of (e} represents a pulse

waveform of a signal applied to the touch panel pen input



upper electrode 101 so as to be applied to the touch
panel pen input detection signal line 211. Note that,
after the state changes to the state in which
information is inputted to the touch panel 202 with a
pen, the analog sw tches 205a and 205b cause the

touch panel controller signal lines 216 and 217 to be
‘respectively connected to -td®-lower signal |ines 107

and 108, so that_ the pulse waveformof the T/P _cont?2
hdstectivapesignal déaeby? 1 hpplend { ReCotdi) Aigad causes
short period. In FL&. 3, SW.cont of (f%@re resents a,
vwgepkopfion af i ghdscoimpGased WREATt ea?(zﬁ@éﬂsw pégnal
control circuit -29- 207 and applied to the anal og.
simpattednta dheslgwar ¢lemgrozeol Othefledrticls panel 202
signal generated in the analog sw tch control circuit
2BY tnpaortingl ihhermedion swi tbisesowrdbapangl289 owith a
the basis of two control signals (T/ P_contl and the
TheR ¢ord@)putted fesanp sightd 1Seconnngemeet dvetha upper
signal of "Hgh" in the state in which information is
netedfitid €0 1 oft tieettmicbhppaelel ZDR2and generates a
signal of "Low' in the state in which information is

i nput t edH 0t tike tRECIT RNEbn202sighwlt he Aoisignedneglplied
signal is generated in the display system200 is

brighl vagescehbedt g fial kawkeh Trgoeanaelorsiignalot inputted
generator 204 generates a signal whose anplitude and
f’?ﬂesﬁaéft%&aﬁﬁbawetlhzéa ¥Phi hufén 8RArzdNasetht stiete in

iqurd crystal driving signal for driving
which information is inputted to the touch panel 202 with
a pen. More specifically, the upper electrode 101 and the
lower electrode 102 are electrically connected to each
- other in the touch panel 202, so that the VCOM_A signal
applied to the lower electrode 102 is applied also to the
upper electrode 101 so as to be applied to the touch panel
pen input detection signal line 211. Note that, after the
state changes to the state in which information is
inputted to the touch panel 202 with a pen, the analog
switches 205a and 205b cause the touch panel controller
signal lines 216 and 217 to be respectively connected to
the lower signal lines 107 and 108, so that the pulse
waveform of the T/P_cont2 has a shape obtained by
applying the VCOM_A in a short period.
In Fig. 3, SW_cont of (f) represents a waveform of a

signal outputted from the analog switch control circuit



the liquid crystal display device 220 as descri bed

above. Specifically, the cancel signal generator 204
generates a signal (noise cancel signal) whose

anpl i tude and phase are equal wth an anplitude and a
phase of a signal applied to a glass substrate
positioned closer to the touch panel of the liquid
crystal display device 220 (2hat is, the conmon

el ectrode driving signal). On this account, a. force .
eXET gy élﬁﬁlh%gsF@n’b}Pet%n@H@geP?é’éF?hcceFF&Fﬁé signal line
exi stin between the |iquid crystal panel 221 and the

t 8% phhel SWozogdedsndt sERali genpadtade 15 Wigeanalog
so that it is possible to prevent the _

t swdicpawentirot egiratidd R2OJuite cemtred yidielanpdpgagwitches
device 200 fromvibrating. The foll ow ng expl ai ns how
apfl5zatdrod Z0Bhe oni sthe cdrasils spfnawor edaodgsol signals
audi bl e noi se and vibration of the device. In case.

WHEY @ _tclomn trioiesed ctdme & / Bi gonlt2) s Fioot examppi¢ edhieoSiWecont
touch panel, an electric field (E=(tVMcd(t)+Vtp)/Qz:

" gedaptesenhs sighasl ande THight inhi dkeesstadier ethi omhich
generated froma liquid crystal. driving signal
VIigdétm=atigna isouwddt papelttednttoolthei goalciVt pan@dhRO®? and
hardly depends on tine) varies with passage of tine.
Thithemnted ca Obignatl et r kCobi"el thr effesastaad byn  which
f=gE(t) is exerted to the electric charge, and the
eXerbtAlhtieAUPE S et e@Ueh tIdd1ebuh thentl QO 2. crystal

panel (LCD) to vibrate, and the vibration causes air
to vibratgyw Ifhé noise cancel signal is generated in the
display system 200 is briefly described as foliows.

The cancel sig.nal generator 204 generates a signal
whose amplitude and phase are equal with an amplitude
and a phase of the liquid crystal driving signal for driving
the ligquid crystal display device 220 as described above.
Specifically, the cancel signal generator 204 generates a
signal (noise cancel signal) whose amplitude and phase
are equal with an amplitude and a phase of a signal
applied to a glass substrate positioned closer to the touch
panel of the liquid crystal display device 220 (that is, the
commbn electrode driving signal). On this acéount, a .force
exerted from the signal to the electric charge existing
between the liquid crystal banel 221 and the touch panel

202 does not vary with passage of time, so that it is

possible to prevent the touch-panel-integrated liquid



frequency which results fromvariation of "f" value is

in an audi ble range, the frequency is recognized as
audi bl e noise. Wile, when the audi ble cancel signa

is applied to the touch panel as in the present
invention, a signal Vtp whose anplitude and phase are
equal wth an anplitude and a phase of the liquid
crystal driving signal is meptted to the touch

panel , so that an electric field

(@%{Sﬂt‘aﬂc@(wh%ﬁ BEvipe @Y OclameibFakitite touch panel
and the LCD to the electric charge is constant. Thus,
f=qE i sTheofellamings explainsohpivbrappicadéenr of thea noise
Note that, the cancel signal |line 208 to which the
msee&awgiahur@rdalcg@r@udnb&e bpoise sadcelibsagiem of the
generator 204 is applied is connected via the anal og
ssevodees 205a and 205b to the | ower signal |ines 107
and 108 on the side of the | ower electrode 102 of the
touch Rpanadas2wlfare hitheacemiste, theawdi seigramkelis not
signal is applied to the [ower electrode 102 (that

isptetéde t@l ectliede tohosler tpahke, |igw d eiystrat field
panel 221). Further, in accordance wi th whether or not

I orAwté@n) vt At ed 720 ridier dsiiets panedisA@h et ina the
p(eﬁr:] ( each(tof tﬁgpanal 0og switches 205a and 205b

sehRA e85t h@iredtheny Oucénpaaetdcoftigmal | ar Eiganid Idrfestal
216 or the touch panel controller signal Iine 217 so

ts?gInVaH? gg%‘%g\gpcacg(g.?l%lgd égﬂmﬁéﬁeﬂah‘élt@@n\:%%lgnal Vip.
(which hardly depends on time) varies with passage of
time. Thus, a force of an electric field represented by
f=qE(t) is exerted to the electric charge, and the exertion
causes the touch panel or the liquid crystal panel (LCD)
to vibrate, and the vibration causes air to vibrate. If a
frequency which results from variation of “f” value is in
an audible range, the frequency is recognized as audible
noise. |

While, when the audible cancel signal is applied to
the touch panel as in the present invention, a signal Vtp
whose amplitude and phase are equal with an amplitude
and a phase of the liquid crystal driving signal is inputted
to the touch paﬁel, so that an electric field
(E=(AV1cd(t)+th(f))/Az) exerted from the touch panel and

the LCD to the electric charge is constant. Thus, f=qE is

constant, so that no vibration occurs.



di spl ay system 200 of the present enbodi nent, when
.information is inputted to the touch panel 202 with a
pen, the lower signal lines 107 and 108 of the touch
panel 202 are respectively connected to signal |ines
216 and 217 of the touch panel controller 203. Wile,
when information is not inputted to the touch pane
202 with a pen, the |ower -s3pgral |ines 107 and 108 of
the touch panel 202 are connected to the cance

si gnal Npoig pbatofthhecanrgblsigNghalngedBater Winichythe

as to allow the noise cancel signal to be inputted to
theisouctapassdl F@nalon gemeradecoumy ithe s cgexeglpl signal
to reduce the audible -32- noise while keeping the '
tgeokrpanel FQhctiporapNbesd t imt conneateid ¥iwethehenalog
touch panel cannot be used while inputting the noise
camiethsisgRAIS avaosd phabetanthe doprén @dgnasgelie@@aﬂw and
with a phase and an anplitude of the Iliquid crystal

diD8 ran stlyeabide ohathe Heweerdidlestnoidse 1iG2 okdicedouch
However, it is general that a period in which the -

t paclelp@@2. i Orustdiisi sacewhnshotler nician @apardlodignal is
whi ch the touch panel is not used. Thus, it is

pagidiedl eto t hhk aleweirchelextpodei deédso(dsat oispnnectthe
the touch panel <controller to the touch panel in

ugi @@t ridtte lcageBr P ehealiguisiocagstl iprél g )liquid
crystal driving signal to the touch panel in case of

not usi pgidtieer,oueh parRlorddieé€bywitRdUGNEtiée or not
audi bl e noi se while keeping the touch panel function.
information is inputted to the touch panel 202 with a pen,
- each of the analog switches 205a and 205b selects Eithel_'
the touch panel controller signal line 216 or the touch
panel controller signal line 217 so that the selected one is
connécted to the lower signal lines 107 and 108. In the
display system 200 of the present embodiment, when
‘information is inputted to the touch panel 202 with a pen,
the lower signal lines 107 and 108 of the touch panel 202
are respectively connected to signal lines 216 and 217 of
the touch panel controller 203. While, when informationl
is not inputted to the touch panel 202 with a pen, the
lower signal lines 107 and 108 of the touch panel 202 are
connected to the cancel signal line 208 of the caﬁcel
signal generator 204 so as to allow the noise cancel signal

to be inputted to the touch panel 202.

On this account, it is possible to reduce the audible



Further, when information cones to be inputted to the-
touch panel 202 which has not received any

i nformati on (when the state of the touch panel 202
changes to the input state), the upper electrode 101
and the lower electrode 102 of the touch panel 202
are electrically connected to each other, so that the
cancel signal having been -appl-ied to the | ower

el ectrode 102 just before changing jnto the input

shaigei whidepkeeeang $Bet sovake R@lﬁei e tiose Nefe. that,
As illustrated in (e) of Fig. 3, the noise cancel .
signdihisut paseedths timdteppdraBEbcCdHROtoPe j ysed while
applied to the touch panel pen input detection signal

- 33putitireg21th¢i aneire uggarcsl gasgnpl nevhose Fpdiare , and
the noise cancel signal applied to the touch panel '
pemphigutd siageakqudlnwith1ai shasguandd aro amhplansdopf the
switch control circuit 207. Note that, it is the

ahajwid swytstalcdmiviolg csignal sk0thathdhesenudilele noise is
control signal, indicative of whether the cancel
sirgdaicdd nél @@@ver, tiheist gealernpdndhatentrealibdr isiwhath the
lines 216 and 217 should be selected, to the anal og

SwolNespad®d a8duRab.isThe wetnt sblorsegnéhains a period in
generated by the analog switch control circuit 207

arghich sEé t0w@cht pandal L swiisdd cartinel i fsyptef2@Able

to the analog sw tches 205a and 205b. [Enbodi ment 2]

The Aftoh | SWifeh desprbRidea ¥b!ds avptanhdetbelemiic® panel
controller to the touch panel in using the touch panel and
so as to input the liquid crystal driving signal to the
touch panel in case of not using the touch panel, thereby
reducing the audible noise while keeping the touch panel
function.

Further, when information comes to be inputted to
the touch panel 202 which has not received any
information (when the state of the touch panel 202
changes to the input state), the upper electrode 101 and
the lower electrode 102 of the touch panel 202 are
electrically connected to each other, éo that the cancel
signal having been applied to the lower electrode 102 just
before changing into the input state is outputted also to
the upper electrode 101. As illustrated in (e) of Fig. 3, the

noise cancel signal outputted to the upper electrode 101

is applied to the touch panel pen input detection. signal



of the present invention, but the present invention is
not limted-to the description. Enbodi nent 2

describes a touch-panel-integrated |iquid crystal

di spl ay device 400 in case where a signal anplitude

of the noise cancel signal generated by the cance

signal generator described in Enbodinent 1 is |arger
than an input voltage |evel 3g - the anal og switch

control circuit or the touch panel controller, that
iine @ lchsdanhbeeupipen ppenaolipggd &F. Fhertheyi,sthe noise
cancel signal is larger than an input voltage of an

i opncedi gigal alohphiéednto o eviiotedh cpaned| pery tnpiitosignal |
the touch panel controller. -34- Fig. 4 illustrates a
slituectal & of inhpeutimd Heopaine -dmabyg aswdtdh qadd teey stiacuit
di spl ay device (display system) 400 according to the
ppegent enbodinent. As in the display system 200

descri bed in Enbodinent 1, the touch-panel-integrated

li qui d Niotet ethatl spheythoewinslogl@vitber ebmdtbércircuit 207
referred to also as "display system 400") is arranged
sehhfalsehdPush dangloli rﬁ@ghaieviiﬁdiéhﬁmﬁ oflewiteh &30the
i ncluding two sheet-shaped el ectrodes (conductive

t B J¥185 B5h 2 PP 280 8 8 ale0d8 Ukt e B coroM@ller signal
el ectrode 102) is provided on a liquid crystal display

dﬁ‘ﬂé& bdispLay devicedhdeld Fbe. st1EBE&dSPesi fheal Adalog
ilTustrates the structure of the liquid crystal

S5 3HBhP YRSy SRR ML CobROLoP RN s generated
by the analog switch control circuit 207 and is sent via
the analog switch control circuit 209 to the analog
switches 205a and 205b.

[Embodiment 2]

The following description will explain Embodiment 2
of the present invention, but the present invention is not
limited to the description.'Embodiment 2 describes a
touch-panel-integrated liquid crystal display device 400
in case where a signal amplitude of the noise cancel
signal generated by the cancel signal generator described
in Embodiment 1 is larger than an input voltage level of
the analog switch control circuit or the touch panel
controller, that is, in case where the input voltage of the
noise cancel signal is larger than an input voltage of an

input signal of the analog switch control circuit or the

touch panel controller.



as the structure of the liquid crystal display device
220 according to Enbodinent 1, so that description
thereof is. omtted. A structure of .a touch pane

402 of the display system400 is the sanme as the
structure described in Enbodinment 1 illustrated in

Fig. 2, so that the sane reference nunerals are used

in describing the structure.3fs illustrated in Fig. 4,
the display system 400 of the present enbodi nent

i ncl udeBigt he #i quildlusiraatgls digpl aptavgiteee(di spi ay the
devi ce) 420; and a touch panel input device (input .
deviich) p430cl-pnoegoetedn tipuid quicdysssl cdispkay device
di spl ay device, which has two conductive thin plates
(tdisplpyesysitenty 600 Bk antingdol therpret sent cdrbotient.
for detecting a position via which information is

i Aguith etth é rdisdlly sytsiede.200edksquilbedr st b dphant 1,
device 420 includes a |liquid crystal panel (LCD:

dilspl apsdetpangl4dtegrdtad lliquid erystal display device
devi ce driving section (display device driving

S8ol0 QRkréZRafesr coetardleld ne display “daspley spsterhn400”)
the liquid crystal panel 421. Further, the touch pane
!{@Uérﬂéﬂg%@i 439 ehalthe Wsehaysyel SIAPA0 drelivdesinput
i nternal devices such as: a touch panel 402 provided

ORelige] | GYBY CrsdiRldnpne! t#el: seéfudnpaBel electrodes

controller. 403 for controlling the touch = panel 402;

2(EGRARIc 3V EN2higeNSLALS: 63 IR APRIIEERFHQR 101 and a
lower electrode 102) is provided on a liquid crystal display
device (display device) 420.

Fig. 7 more specifically illustrates the structure of
the liquid crystal display device 420 according to the
present embodiment. Note that, the structure is the same
as the structure of the liquid crystal display device 220
according to Embodiment 1, so that description thereof is.
omitted.

A structure of a touch panel 402 of the display
system 400 is the same as the structure described in
Embodiment 1 illustrated in Fig. 2, so that the same
reference numerals are used in describing the structure.

As illustrated in Fig. 4, the diéplay systeni 400 of
the present embodiment includes: the liquid crystal -
display device (display device) 420; and a.touch panel

input device (input device) 430, provided on the liquid



section) 404; an analog switch (signal swtching

section) 405 (405a to 405d); a signal voltage
conversion circuit (conversion circuit) 406; and the

i ke. The touch panel 402 is provided on a surface:of

the liquid crystal panel 421 of the liquid crystal

di splay device 420. As illustrated in Fig. 4, the

upper electrode 101 consti-ta3ged of a conductive thin
plate so as to detect a position in a Y axis . .
derestalondiiplate €6UEde paWdlichoohagd t¥pecogigactive thin
el ectrode 102 constituted of a conductive thin plate
splates ol te: acprgrpetseimmds nldd »runki thei teweiroglectrode -
the touch panel 402 are provided so as to overlap each

- 362)otfher .detieatting, a hpokden eviect wddehlonfogmation is
di sposed bel ow the upper electrode 101, and the

| impudtedyistoah Paceduikdde.of the liquid crysta

di spl ay device 420 is provided bel ow the | ower

el ect r of&elO2qukdr tdwrstai helisppey eledteod2@0incledes a
connected to the upper signal lines 105 and 106
pliepiidedcsps sl tpadel e¢LCD podisphay i sethipry) a4 and a
direction. The lower electrode 102 is connected to

t hiejliehercryisgadl displey l@évaoe D8vpngvi dedtism agdieplay
detect a position in the X axis direction. Further,
aaewe@rdkﬁmefgf K2 tisnproypdesr abrdiiellitpealisylest cedeied
101 as a filmtor fixing the upper electrode, and a

| over idh ayRy 114 dRIes0h] i Aski @0r. gl ass  is provided
bel ow the | ower el eCtrode 102 so as to fix the |ower

el ectro@;rther, the touch panel input device 430 of the
display system 400 includes internal devices such as: a
touch panel 402 provided on the liquid crystal panel 421;
a touéh panel controller 403 for cdntroHing the touch
panel 402; a cancel signal generator (signal application
section) 404; an analog switch (signal switching section)
405 (405a to 405d); a signal voltage conversion circuit
.(conversion circuit) 406; and the like.

The touch panel 402 is provided on a surface of the
liquid crystal panel 421 of the liquid crystal display
device 420. As illustrated in Fig. 4, the.upper electrode
101 constituted of a conductive thin plate so as to detect
a position in a Y axis direction of the touch panel 402 and
the lower electrode 102 constituted of a conductive thin
plate so as to detect a position in an X axis direction. of

the touch panel 402 are provided so as to overlap each



Next, with reference to Fig. 4, how the interna

devi ces of the touch panel input device 430 are

arranged wll be described as follows. As the

i nternal devices connected to the touch panel 402,

the touch panel input device 430 includes: the touch
panel controller (input . device control section) 403;

a cancel signal generator -(3 gnal application

section) 404; an analog switch (sjign SW f.chi ng
sethpsn)T gt 1@4oélaet1@w950§1;ecatr§ﬁ§né+ad%dst gposed below
conversion circuit_(conversign cirguit), 406; a analfg
sthechpesit edgctiadai 10 koand thnddpudfdgRay stahdapg! 421
an_ anal og switch control signal |ine 409; a touch
pafieihé¢ dpgnid 3grystalpgdagplaet @eviem $26nss PToveided; bglow
touch panel pen input detection signal |ine 411;

t bnehlpaael elesitrpdel 802 .sFgrahdrn,ndee appes glectnae 101
af orenenti oned upper signal |ines 105 and 106; and -

t e aboreeetrdd oted thewenpgigmabighhhedingg drdS168ad 106
The touch panel controller 403 is a circuit for

detrestidad sopasitd deteica atpasitiohormetion iesisnditeedon.
to the touch panel with a pen. The cancel signa

gges dbWed @M egenedat €9 2a isi goalnecteitee ttandewer signal
signal) whose anplitude and phase are equal with an

améd ude7anshcd PH8sprofidedli gui dsceystiskectira vpagition in
signal (driving signal) outputted fromthe liquid

chyst Rl adiSRlig¥cdpyhce driving section 422 to the LCD

421. In the present enbodi nent, the signal whose .

anpl i t Ug® rther, an upper layer 103 is provided on the
upper electrode 101 as a film for fixing the upper
electrode, and a lower layer 104 made of plastic or glass
is provided below the lower electrode 102 so as to fix the
lower electrode.

- Next, with reference to Fig. 4, how the internal
devices of the touch panel input device 430 are arranged
will be described as follows. As the internal devices
connected to the touch panel 402, the touch panel input
device 430 includes: the touch panel controller (input
device control section) 403; a canqel signal generator
(signal application section) 404; an analog switch (signal
swifching section) 405 (405a to 405d); a signal voltage
conversion circuit (conversion circuit) 406; an analog

switch control circuit 407; a cancel signal line 408; an

analog switch control signal line 409; a touch panel input



and phase are equal with an anplitude and a phase of

the Iliquid crystal driving signal is referred to as
"cancel signal". Each of the anal og switches 405a and
405b is a switch for suitably select either the touch
panel controller 403 or the cancel signal generator

404 so as to connect the selected one to the touch

panel 402. That is, each of- 37The anal og switches 405a
and 405b sel ects either the __touch Banel controller
I9PPPagke CAREIOR gHgmajernépst &10408 dgush tpanel pen
connect the selected one to the |ower signal |ines
107paiid dE0g cahemt segh@hedine edtlrbdetorpgh oamel -ggatroller
touch panel. Further, in accordance with. whether or
neignahflonmst #d® ite Arfls tbe dorhmenticmednep o2 signal
wth a pen, each of the anal og switches 405a and 405b
sliinteshelsO 5hand oli0h; panel tdentafsineenendBomnoedt hewesi segnal
cancel signal generator 404 or switches the noise
chHmesd 19 greabd p@Berator 404 to the touch pane

controller 403. Specifically, in case of using the

touch pahel fénchaspanehero®ntifddient OB i &s i aputirediito for
the touch panel 403 with a pen), the |ower signa

| Heesciiyg andpd8tieh the wduwh ipavemdfidorarie inputted to
respectively connected to the signal lines 416 and

4iBe0fo bR pavE] watlela guriroller 403. Wile, in case
where the touch panel isS not used (in case where

iWInIgr gatl‘ih%n den Ot Jippillt pdnle@altBe houchRmrelteA0d signal
(noise cancel signal) whose amplitude and phase are
equal with an amplitude and a phase of a liquid crystal
driving signal (driving signal) outputted from the liquid
crystal display device driving section 422 to the LCD 421.
In the present embodiment, the signal whose amplitude
and phase are equai with an amplitude and a phase of the
liquid crystal driving signal is referreci to as “cancel
signal”.

Each of the analog switches 465a and 405b is a
switch for suitably select either the touch panel controller
403 or the cancel signal generator 404 so as to. connect
the selected one to the touch panel 402. That is, each of
the analog switches 405a and 405b selects either the
touch panel controller 403 or the cancel signal generator

404 so as to connect the selected one to the lower signal

lines 107 and 108 and the lower electrode 102 of the



pen), the | ower signal |ines 107 and 108 of the touch
panel 402 are connected to .the cancel signal |ine 408 .
of the cancel signal generator 404 so as to cause the
noi se cancel signal to be inputted to the touch pane
402. Each of the anal og switches 405a and 405b

suitably selects either the touch panel controller

403 or the analog switch cgygrol circuit 404

(i ncluding the signal voltage conversion circuit 406)
stomasht paceinect the selected one to the touch pane
.402. On the basis of (i) an output signal (contro

si gnal Farthse, whit e aotordatiaen iwith npwiteddhesi t rora not
pen) sent fromthe upper signal line 106 -39- of the

t U rhaned n4id2it putthed ttauth eporet hppanelpéO 2 siighad pen,
l[ine 411 in inputting information with a pen and (ii)
acdeheeli fheShgadbgsentitt heshd OSaucin dan@sSpeswityhes the
st oppage detection signal line 410 in case where

| P-QERBRLH AR E]S coRitriolfutt t 403w td thpemoiskte @amkel signal
swtch control circuit 407 generates a control signal

%eh'%?at@?aﬂ A9 4sWdch s4Piachbie ahal og EWet clag@ylr okignal
rcuit 407 <can be realized by using a latch circuit

fgén@f-? TBe. 4Rypelio L &HE NAlo@Ent h? 2l 0@ orridter  403.
control circuit 407 is connected to the touch panel

ﬁ)%tm?t o gg rf'e&sgk' gﬁ thé oAl SPANENY(i®S @ase

tro Ine In case erelnformatlonls not

swé{]eecon grrg‘%g?f;bs/}nﬁ?ged %Srfﬁ@%o@éhﬁ&n@i“ﬁ@s W1ﬁh

connected to the touch
pgn%lerﬂ(?nthgp%w%lrgg?én!ﬂ N§netl 107 and 108 of the touch

panel 402 are respectively connected to the signal lines
416 and 418 of the touch panel controller 403. While, in
case where the touch panel is not used (in case where
information is not inputted to the touch panel 402 with a
pen), the lower signal lines 107 and 108 of the touchl
panel 402 are connected to.the cancel signal line 408 of
the cancel signal generator 404 so as to cause the noise
cancel signal to be inputted to the touch panel 402.

Each of the analog switches 405a and 405b suitably
selects either the touch panel controller 403 or the analog
switch control circuit 404 (including the signal voltage
conversion circuit 406) so as to connect the selected one
to the touch panel 402. On the basis of (i) an output
signal (control signal in case where information is

inputted with a pen) sent from the upper signal line 106



serving as a control signal in case where information
is inputted with a pen. An output term nal of the
analog switch control circuit 407 is connected to the

analog switch control signal Iine 409. The cance
signal line 408 is a signal line to which the noise
cancel signal is applied as descri bed above, and the
cancel signal line 408 is coppected via the anal og

switch 405 to the Iower signal lines 107 and 108 of

thé theudkysmepaqud 402 diogridie viPuale RaREér Hiegh input
circuit 406 converts an anplitude |evel of the noise
cangeh! siigiwal4 Mbwin timputtisg infermediamag@itleval pem and
case where the anplitude | evel of the noise cancel
sighad detdigber sigamlt kenitnpat thel tageh Ipamel gfenhenput
touch panel controller. 403 or the analog swtch
cenbpplagy r aktect@dn Theegaiagnalinel t4H8 conversisen where
circuit 406 allows the anplitude of the noise cancel
sighetmdtdonaiy ndat dapaieser evithe aamelr t the hewdbgobwitch
‘the noise cancel signal inputted to the touch panel

I gottgder dibanit anaMpkehede tegved aforetralgnsilgndil cbf the
can be inputted to the touch panel controller. Thus,

| lad SldPsWilch UDBVAe sHellog PAsEERI Ebhyréhalircant 407
anplitude | evel of the noise cancel signal inputted

teded uahiRandy qpﬁtr%ld ehtAR3CirTuitofdY ghalrAplet 7€ set
touch panel. contraller 3 is broken. Note that, "in

CasgaieLe, he AU hbatee] SiLial, Limor saregnselsor s
connected to the touch panel input stoppage detection
signal line 410 serving as a control signal line in case
where information is not inputted with a pen. A reset
terminal of the analog switch control circuit 407 is
connected to the touch panel pen input signal line 411
serving as a control signal in case where information is
inputted with a pen. An output terminal of the analog
switch control circuit 407 is connected to the analog
switch control signal line 409.

The cancel signal line 408 is a signal line to which
the noise cancel signal is applied as described above, and
thelcancelsﬁgnalljne 408 is connected via the analog
switch 405 to the lower signal lines 107 and 108 of the
touch panel 402.

The signal voltage conversion circuit 406 converts

an amplitude level of the noise cancel signal down to an



t he touch panel controller 403 or the analog switch
control circuit 407, the signal voltage conversion.
circuit 406 can convert the anplitude |level of the

noi se cancel signal up to the input voltage level. In
accordance wi th whether the touch panel is used or

not (that is, in accordance with whether or not
information is inputted fraomgphe outside to the touch
panel ), the analog switch control signal |ine 409

siumpyt veltagenhlesek e seficogvberechBs 2g8rldnmrdgokwel of
a control signal for controlling selection of a
cthaeowing eatiaed signeh eachigher Hdranwbhesigpalt voltage
lines 107 and 108 of the -41- touch panel should be
chrvedctel. the kéninsdy panselcoramtndler t B Ohepherthieheanalog
touch panel is used or not (that is, in accordance
wstsitehetbartrobr cnetuitnfi®hatllon signalpuol talgé r oomvkeesion
outside to the touch panel), the analog switch -
cofitawit ¢0@nallldweetHOwmgsditisdet of ¢hehnofisé heannal eggnal
swi tches 405b and 405d, a control signal for

cest valrki ng selactwhreref theoansgslitngeendvel oofhiled noise
each of the upper signal |ines 105 and 106 of the '

t@d@ﬂbeﬂa€$ném0ﬁlﬁul@_@e&OfmeQi@dtoJ@B pawel panelgher than:
st oppage detection signal |line 410 receives a signal

wher ey dibendeutdy gangl ac@iphelll @h#d3 cLet Bet snbhiated to

the touch panel 403 is in a stoppage state (that is,
atﬁ%_agswcfh rﬁéﬁ'&l' BbARFBLIN THUW! it ni%Utaﬂ@éjsileletot B%oid

outside to e touch panel) or receives.a contro

Sisghdll a possibility that: an amplitude level of the noise
cancel signal inputted to the touch panel controller 403 is
so high that the touch panel controller 403 is broken.

‘Note that, in case where the amplitude level of the
noise cancel signal is lower than the input voltage level of
the touch panel controller 403 or the analog switch
control circuit 407, the signal voltage conversion circuit
406 can convert the amplitude level of the noise cancel
signal up to the input voltage level.

In accordancé with whether the touch panel is used
or not (that is, in accordance with whether or not
information is inputted from the outside to the touch
panel), the analog switch control signal line 409 sends, to
each of the analog switches 405a and 405c, a control

signal for controlling selection of a connecting end to

which each of the lower signal lines 107 and 108 of the



for stopping operation of the touch panel controller

403. The touch panel input stoppage detection signha
line 410 is connected to the analog switch contro
circuit 407 provided in the touch panel controller

403. The touch panel pen input detection signal line

411 is connected to the upper signal |line 106 of the
touch panel 402 via the anadpg switch 405d and the
signal voltage conversion circuit 406. In case where

i tieehapaat! shouldubecgionngftede out side to the touch
panel 402, the wupper electrode 101 and the |ower

el ect r oitkawisef ihe aqaurdanpanewudy wdmthef othe touch
electric contact with each -42- other, so that a

spemal]l appised op matHtbatiim inweccerdaaice Minks wilpgther
and 108 is applied to the upper el ectrode 106.

Fart hert, indermatialn aigplingditted hiramppdhesigntside neo the
106 is inputted to the signal voltage conversion

ctoaoht plfiel),athehamabdgpogswnidichcéBidohnsligrsal line 409
subjected to voltage conversion with the signal

vekhage eon¥ecdi @f checdintaldég@bswidnbetsha@Ibeand 405d, a
converted signal is applied to the touch panel pen

| Bpuitrsi Wighdli ier ¢bhtaolling sepe¢tieth o 4 wnAsBakidgg end
swtch control circuit 407. Each of the | ower signa

| ke h1Oh 8AdH1B8 t¥es s@pnbiheihedchopaaeld 4456 it the
a signal line connected to the |ower electrode 102 .

PEQUIcEES it BB IDlEBPBBEn AGR SO0 as to be
positioned closer to the surface of the liquid crystal

panel 424, ¢ 1t a5 MR Ss{dPphRECAREBEIO A3 ghhNgine 410

used
receives a signal whereby the touch panel controller 403

detects that the touch panel 403 is in a stoppage state
(that is, a state in which information is not inputted from
the outside to the touch panel) or receives a control signal
for stopping operation of the touch panel controller 403.
The touch panel input stoppage detection signal line 410
is connected to the analog switch control circuit 407
provided in the touch panel controller 403.

The touch panel pén input detection signal line 411
is connected to the upper signal line 106 of the touch
panel 402 via the analog switch 405d and the signal
voltage conversion circuit 406. In case where information
is inputted from the outside to the touch panel 402, the
upper electrode 101 and the lower electrode 102 of the

touch panel 402 come into electric contact with each



(that is, in case where information is not inputted
from the outside to the touch panel 402), the noise
cancel signal outputted fromthe cancel signal

generator 404 is applied to the | ower signal |ines
107 and 108. Each of the upper signal |ines 105 and
106 disposed on the touch panel 402 is a signal |ine

connected to the upper el ectgmpde 101 di sposed above

the |ower electrode 102. Wen informati on conpes to be

i pbluer e shefiea gl earKcgabelcaok, Ofﬁ@%wrer Slgnal
el ectrode 101 and the [ ower el ectrode 102 of the touch
 phimels 4027 cand 10® isl epmliedcbattee wePsrestecHtarte , 106.
the -43- noise cancel signal is outputted to the upper'
sFgrahelri, ntdse s196 2dnaip pdB:d Ror ther npgreraspgneddénsf 106 is
the outputted noise cancel signal is adjusted by the
sigpalttedl tagehe coigreakivarl tagecoon vidsisn asreuitat 09 via
out voltage conversion. Each of the touch pane

coher ddhetogi gnaltdh ndO3d6 and 4K bmbgesitgdal td i voltage
connected to the touch panel controller 403. In case
whehe erid@ohowdbhpetnel sigh alsed1t4 ghatohsersivm asie catier €06,
information is inputted fromthe outside to the touch

parel dReh, thhe douebrigdekighghals hippgtedléoanthedlbuch
are connected to the |lower signal lines 107 and 108

%gii‘lﬁoﬂ%’g{nﬁhQCtsﬁgﬂﬁl 105 dys the an@l oy irspited@sto the
c. Further, in case where the touch pane
' %ﬂtsl%% 6WARELI SontPoLasfciene 7 nformation is

Each of the lower signal lines 107 and 108 disposed
on the touch panel 402 is a signal line connected to the
lower electrode 102 provided on the touch panel 402 so as
to be pésitioned closer to the surface of the liquid crystal
panel 421. In case where the touch panel 402 is not used
(that is, in case where information is not inputted from
the outside to the touch panel 402), the noise cancel
signal outputted from the cancel signal generator 404 ié
applied to the lower sigﬁal lines 107 and 108.

Each of the upper signal lines 105 and 106
disposed on the touch panel 402 is a signal line
connected to the‘uppcr electrode 101 disposed above the
lower electrode 102. When information comes to be
inputted to the unused touch panel 402, the upper

electrode 101 and the lower electrode 102 of the touch

panel 402 come into electric contact with each other, the



inputted fromthe outside to the touch panel 402), the
touch panel signal lines 417 and 419 are connected to

the wupper signal lines 105 and 106 and the upper

el ectrode 101 by the anal og switches 405b and 405d.

In this manner, four signal |ines (the upper signa

lines 105 and 106 connected to the upper electrode 101

of the touch panel 402 and gBe | ower signal |ines 107
and 108 connected to the |ower electrode 102) are _
‘comiect eanaed signebishopdmartteghtpotrerunrps gigasad lines
where the touch anel is used. This allows detection

ofl G5 pesid i M6« Funkhen, | ahoramnléotnds idfphiedovgputted
the touch panel 402 with -44- a pen. Note that, Fig. 4
daasiseotcahkadt sagpalhdésupdjustddctbyodethe0Bigndlt Heoltage
| oner el ectrode 102, but the upper electrode 101 and

t e ovesioel ectirodét 10P06Gr espespect tvel gargonreat edvaléage
t he upper signal |ines 105 and 106 or the | ower .
sicpraletdines 107 and 108 and exist in the touch panel
402. As described above, the display system 400

accordi B¢l bhehy eserdh ephadi neohtisliarrsimgedl lines 416
substantially in the same manner as in the display

Shet M 02Q8 acceighal livdnbedinwitedl excepe ttbatcht penel
signal voltage conversion circuit 406 is provided;

the@nal198r 4wz ches Adb ankO5ther eoaddl thanall ¥s used

provided; and the pull-down resistor is not provided.
- (that is, in case where information is inputted from the

outside to the touch panel 402), the touch panel signal
lines 416 and 418 are connected to the lower signal lines
107 and 108 and the lower electrode 102 by the analog
switches 405a and 405c. Further, in case where the touch
panel is used (that is, in case where information is
inputted from the outside to the touch panel 402), the
touch panel signal lines 417 and 419 ére connected to the
upper signal lines 105 and 106 and the upper electrode
101 by the analog switches 405b and 4054d.

In this manner, four signal lines (the upper signal
lines 105 and 106 connected U)the'upperfﬂectrode 101 of
the touch panel 402 and the lower signal lines 107 and
108 connected to the lower électrode 102) are connected
to the touch panel controller 403 in case where the touch
panel is used. This allows detection of a position via

which information is inputted to the touch panel 402 with



Thus, operation of the display system 400 is
substantially the sane as the operation of the display
system 200 of Enbodinment 1. That is, a timng chart

i ndi cative of pul se waveforns of various kinds of

signals received in the display system 400 is the

sane as the timng chart illustrated in Fig. 3. Thus,
description thereof is omtaged in the present

enbodi nent. Further, in the display system 400

acquiding to the present enbodi nent, the signal

vol tage conversion circuit 406 is provided as

descri b¥dtabdhat,sFighat4 | doies pBsesi bllaistretgdjtise mpper
anpl i tude of the noise cancel signal so as to -45- -
colercdspdied 1l aandnploe hovengeldcdvedeofl Ghe biduéhe upper
panel controller 403 or the analog switch control
célremtrdd407.01 @nd hitse dosmame]ectrdde plo32i 4t @ res pectiively
such a problem that: a noise cancel signal having a
vebhagetekdote ltheeluppzcesgmahdinapufl Oblamde li0fvebr the
is inputted to the touch panel controller 403 or the
arkes syghah Hedy 0l0Ci rraudt 10807andi texisbeimeshkt touch
that the touch panel controller 403 or the anal og
syétnren gontrol circuit 407 is broken. Further, it is
possible to prevent a trouble caused by inputting a

noi se cagceldecd@iBednavitiave, vaHagedWpsiss | espdtdrs 400
|l ess than the input voltage level into the touch
péE@Brd?ﬂgt rqbl ernd03 OFe dd¥et aN@h8o 8WnleGlt CAQBIr Alrranged |
circurt 407. [ Enbodinent 3] Next, the follow ng

dgsHdiBti QA1 th @XP'@fle manner as in the display system

200 according to Embodiment 1 except that: the signal
voltage conversion circuit 406 is provided; the analog
switches 405b and 405d are additionally provided; and
the pull-down resistor is not provided.

Thus, operation of the display system 400 is
substantially the same as the operation of the display
system 200 of Embodiment 1. That is, a timing chart
indicative of pulse waveforms of various kinds of signals
received in the display system 400 is the same as the
timing chart illustrated in Fig. 3. Thus, description
thereof is omitted in the present embodiment.

Further, in the display system 400 according to the
present embodiment, the signal voltage conversion circuit
406 is provided as described above, so that it is possible

to adjust an amplitude of the noise cancel signal so as to



Enbodi nent 3 of the present invention wth reference

to Fig. 3, Fig. 6, and Fig. 7, but the present

invention is not limted to the description. In the
above-descri bed Enbodinents 1 and 2, sw tching

operation of the analog switch is carried out in
accordance wth whether or not information is

inputted to the touch panel- #46th a pen. Wiile, a
touch-panel -integrated |iquid crystal display device
500TEeeBPAIchd AR hin PEds ¥Rl tageotfi Hintofi $hg taigd apanel
system having also a tel ephone function and a_  sound
cobndcoileg fafhzt ponthahpatnlegr v cdutcentichioigecuit 407,
operation of an analog switch in accordance with a

- 03 dorediadorunt, titese passibbhsq dieeiterswabhaofproblem
these functions is used or not). Fig. S5 illustrates a
sthatt uz enofis¢ heancelichigraakl hanimegr at ¥dltdgei whose level
crystal display device (display systen) 500 according

t extcee dsr adentingnibodi oiatge 1Aseil nist He pdi steldaytos ytdteemouch
200 described in Enbodi nent 1, the

t patelpanel triohlegred 8dot i tiue danayspabwditshl apndewl ceircuit
500 (hereinafter, referred to also as "display system
50@'7, wisthatli@ngsdilsotihatthe toueh ﬁ&ﬁﬁél topitotleri 403 or
(i nput device) 530 including two sheet-shaped .

ekBet heRAD g CoAREUCTiorR b BifthalteaD 7 ekebrelteid &Fumther,
upper electrode 101 and a |ower electrode 102 is

P ovisded el tAUb v &hY SA alr AL SRS %@@é&csy?mplﬁtgng_ a
0

7 nore specifically illustrates a structure
noise cancel signal having a voltage whose level is less

than the input voltage level into the touch panel
controller 403 or the analog switch control circuit 407.
[Embodiment 3]

Next, the féllowing description will explain
Embodiment 3 of the present invention with reference to
Fig. 3, Fig. 6, and Fig. 7, but the present invention is not
limited to the description. In the above-described
Embodiments 1 and 2, switching operatiqn of the analog
switch is carried out in accordance with whether or not
information is inputted to the touch panel with a pen.
While, a touch-panel-integrated liquid crystal display
device 500 according to the present embodiment is a
display system, having also a telephone function and a
sound collecting function, which carries out switching

operation of an analog switch in accordance with a



the liquid crystal display device 520 according to the

. present enbodinent. Note that, the structure is the

same as the structure of the liquid crystal display

devi ce 220 according to Enbodi nent 1, so that
description thereof is omtted. A structure of a

touch panel 502 of the display system500 is the sane

as the structure descri bed -ige -Enbodi nent 1

illTustrated in Fig. 2, so that the sanme reference :
nopaditiomar ofustleps darretismy tmerethect @ach apf these
illustrated in Fig. 5 the display system 500 of the
pfesehiomatisdiusest oirnebtides: the liquid crystal -47-

di spl ay device (display device) 520; and a touch pane

i nput dBEvgce (Bnputilbesirates530, aprowtdedtoret he of  the
liquid crystal display device, which has two
coodeti-pen¢hintegtrated (fipuippecrgkeat r odespldy andevice
the | ower electrode 102) for detecting a position via
whdl Ddp liayf eyt inon SO0 dayutdierg ftootn e herest st denbbtiment.
liquid crystal display device 520 includes a liquid
cpwstial tipantls dllaGDs yditeph ay06edeser)bddliartintbodimeirct 1,
crystal display device driving section (display

deMieC & olfd Iyl haneesild teipra®dd flegueantorgistang ddisgpéﬁy device
carried out in the liquid crystal panel 521. Further,
asd(BlRRindevd £esefd iR d QBCAINRNEY “idiBBlaydEys £8md800”)

of the display system 500 includes: the touch ™ pane

502 BrPYhoed 0fot hBaltl QUi th @ENSTA N RN pA¢ldé¥ice (input
device) 530 including two sheet-shaped electrodes
(conducfive thin plates) referred to as aﬁ upper electrode
101 and a lower electrode 102 is provided on a liquid
crystal display device 520.

Fig. 7 more specifically illustrates a structure of
the liquid crystal display device 520 according to the
present embodiment. Note that, the structure is the same

~as the structure of the liquid crystal display device 220
according to Embodiment 1, so that description thereof is
omitted.

A structure of a touch panel 502 of the display
system 500 is the same as the structure described in
Embodiment 1 illustrated in Fig. 2, so that the same
reference numerals are used in describing the structure.

As illustrated in Fig. 5, the display system 500 of

the present embodiment includes: the liquid crystal



touch panel controller 503 for controlling the touch
panel 502; a cancel signal generator (signha

application section) 504; an anal og switch (signa
switching section) 505 (505a to 505d); an anal og

switch control circuit 506; and the |ike. The touch
panel 502 is provided on a surface of the liquid

crystal panel 521 of the li-gdifi d crystal display

device 52Q. As illustrated in Fi , the upper
efteRlastedeYpae c bhisn ket e%e‘é’fced gci%@bc@i“\?le ifh?‘?\uﬁhatléanel
So as to detect  a posjtion in a Y axis direction of, .
t Heptsucle vpahellimpRtaf@vicRk Paler PAIOFaEEG@ R odhe liquid
constituted of a conductive thin -48- plate so as to )
derpstala gisplaondenien, xwhich dhesctivop sondnestivsuchhin
panel 502 are provided so as to overlap each other.
Thhatés, (thee pper electradie 102 iandi thoséewies| ghectrode
t he upper el ectrode 101, and the liquid crystal pane
5202)offorrhel d iesqptidgcray spalsitiospl vha deiicd S5atforsnation is
provi ded below the |ower electrode 102. Further, the
uppputeedcirfoadeti®butsidesonnected to the upper signal
lines 105 and 106 provided so as to detect a position

in the YThaxiHqdiidearnywtal Hieplaverdetieet r92e6 i02liusles a
connected to the |lower signal Iines 107 and 108 ,
PIRMLdEdcSPs B8] t padielieqLGDpodisptaly | BecthenX 82i1s and a
direction. Further, an upper layer 103 is provided on

t DR uAPPIryRItast rdidp 149l asvicki Id&ﬂ‘v@ﬁgl seBeidhe (display
upper elecCtrode, and a | ower |[ayer 104 nade of

PlRstite @fivkASSection) 522 for controlling display carried

out in the liquid crystal panel 521.

Further, as internal devices, the touch péne_l input
device 530 of the display system 500 includes: the touch
panel 502 provided on the liquid crystal panel 521; a
touch panel controller 503 for controlling the touch panel
502; a cancel signal generator (signal application section)
504; an analog switch (signal switching section) 505
(505a to 505d); an analog switch control circuit 506; and
the like.

The touch panel 502 is provided on a surface of the
liquid crystal panel 521 of the liquid crystal display
device 520. As illustrated in Fig. 5, the upper electrode
101 constituted of a conductive thin plate so as to detect
a position in a Y axis direction of the touch panel 502 and

the lower electrode 102 constituted of a conductive thin



I's provided below the | ower electrode 102 'so as to

fix the lower electrode. Next, with reference to Fig.

5, how the internal devices of the touch panel input
device 530 are arranged w Il be described as foll ows.

As the internal devices connected to the touch panel

502, the touch panel input device 530 includes: the
touch panel controller (inpuwg-device control section)

' 503; a cancel signal generator (signal_application,
sptateorgo 50 ;toadednaltog paisitien snged XsarigHlgetion of
section) 505 (505a to 505d); an analog switch contro
ctheutoubbs panchrk@? srgn@rovidedse®, amh tanawrlap-ecach

switch control signal line 509; touch panel controller
sothat. IThhes i5]6the Hhdertdlke ctirodend 2 drsedlisposed below
signal lines 105 and 106; and the aforenenti oned

| eherupipgrakle ¢ imete 1071 arandOghe Thguiduchypemklpanel 521
controller 503 is a circuit for detecting a position
vp My diiqiind osfpd fedndiisplaputieeicd G 20hes tmumh deathdbelow
wWith a pen. The cancel signal generator 504 generates

atBedRber (dlRickeodancel2 sFanahemhtise appleirt sllectandie 101
phase are equal with an anplitude and a phase of a

I {Quicd i oSt t8r it gup el sighbYi 1hésgnad3 and 106
outputted fromthe |iqui crystal display device

g ir})s'g@geaegbi ﬁé‘ P ddtecthe pEEItI8A: in Ithd e aBiigs@Ntection.

iment, the signal whose anplitude and phase are

eqyal Wil dr AeRPPbaLUEHANd BokRASE ! (d'&he lower signal

lines 107 and 108 provided so as to detect a position in
the X axis direction.

Further, an upper layer 103 is provided on the
upper electrode 101 as a film for fixing the wupper
electrode, and a lower layer 104 made of plastic or glass
is provided below the lower electrode 102 'so as to fix the'
lower electrode.

Next, with reference to Fig. 5, how the interhal
devices of the touch panel input device 530 are arranged
will be described as follows. As the internal devices
connected to the touch panel 502, the touch panel i}lput
device 530 includes: the touch panel controller (input
device control section) 503; a cancel signal generator
(signal application sectién) 504; an analog switch (signal
switching section) 505 (505a to 505d); an analog switch

control circuit 506; a cancel signal line 508; an analog



liquid crystal driving signal is referred to as "noi se
cancel signal". Each of the analog switches 505a and
505d is a switch for suitably selecting either the

touch panel controller 503 or the cancel signa

generator 504 so as to connect the selected one to

t he touch panel 502. Specifically, each of the anal og
swi t ches 505a and 505c selegds either a detection

signal fromthe touch panel controller 503 or the
n@M@écbammtmlgnalgrfaﬁnm«re e8fceltouilynManehepapsroller
504 so as to input the selected one to the 1 | [ower
ssygnhl|lines £076 aivd S510%; dde tafereonentiredr ygpeneignal
102 of the touch panel. Further, each of the anal og

sthirt ehe50505m dnll0B05d skl tdot safombenecttionesl dnaterf rognal
the touch panel controller 503 or the noise cance

signad 107 amth&O&ncel signal generator 504 so as to

i nput the selected one to the upper signal Iines 105
and 106Tand téhehuppaned! exdmtiddldp1 563 t be teoucircuit for
panel . In accordance with whether or not the display

sylsitedtho8 aspssitior atiaphdnicH undfoirema givdt os ihutted to
sound collecting function, each of the anal og

SyhiecheschOparid wibhta yéhches the control signal to
the noi se cancel signal or switches the noise cancel

signal to,¢ hey 508t rlgnali gedleratert BEY4 dehéPsteyherdgnal
each of the foregoing functions is used, the upper

1498 RGOSRy pberadt il e are
equal with an amplitude and a phase of a liquid crystal
driving signal (driving signal) outputted from the liquid
crystal display device driving section 522 to the LCD 521.
In the present embodiment, the signal whose amplitude
and phase are equal with an amplitﬁde and a phase of the
liquid crystal driving signal is referred to as “noise cancel
signal”.

Each of the analog switches 505a and 505d is a
switch for suitably selecting either the touch panel
controller 503 or the cancel signal generator 504 so as to
conhect the selected one to the touch panel 502.
Spebtﬁcany, each of the analog switches 505a and 505¢
selects either a detection signal from the touch panel
controller 503 or the noise caﬁcel signal from the cancel

signal generator 504 so as to input the selected one to the

lower signal lines 107 and 108 and the lower electrode



are connected to the cancel signal Iine 508 of the

cancel signal generator 504 so as to allow the noise
cancel signal to be inputted to the touch panel 502.
Wiile, in case where each of the foregoing functions

is not used, the upper signal |ines 105 and 106 and
the lower signal lines 107 and 108 of the touch pane
502 are respectively connegjped to the signal |ines

517, 519, 516, and 518 of the touch panel controller
5032 Faf ttee, tobehanplorlswiRenthvont reachi rafuithgoanalog
a circuit for generating control signals of the

analtathe swWb OSe 25355 A%d 586tk 6 s s ode totdenwistignal from
condition -51- under which the display system 500 uses
ttee tteheghopanef uochitonllandb03 tore theumbisel tentciehgsignal
function. The cancel signal line 508 is a signal line
tfeowhi €he thedwldi ségrahcgtnsirgbet H64ap ied tas input the
descri bed above, and is connected to the | ower signal

| dd1eT téA7 3l tma:l’&!']dupg&@ gppenl siigrs 10Heant05 @6dand
106 of the touch panel 502 via the analog switch 505

(BP0 pPepWOeLtrdakel Dhabf the t&MRedigEmés 1 and 2,

the cancel signal line is connected nerely to the

lover sjgnaleddritesh dO7 witth 1@%h et her anegt ogheW §edblay
In the present enbodi nent, the cancel signal line can

UERFRULES S 1 LURURIRE HONoh 8 tlEneUound
PEEARRLin SPOALERIN, ddieh 287! ik AhhE8C0WitoheS! 5Y8S to
505d switches the contr.ol signal to the noise cancel
signal or switches the noise cancel signal to the control
signal. Further, in case where each of the foregoing
functions is used, the upper signal lines 105 and 106 and
the lower signal lines 107 and 108 of the touch panel 502
are connected to the cancel signal line 508 of the cancel
signal generator 504 so as to allow the noise cancel signal
to be inputted to the touch panel 502. While, in case
where each of the foregoing functions is not used, the
upper signal lines 105 and 106 and the lower signal lines
107 and 108 of the touch panel 502 are respectively
connected to the signal lines 517, 519, 516, and 518 of
the touch panel controller 503.

Further, the analog switch control circuit 506 is a

circuit for generating control signals of the analog

switches 505a to 505d in accordance with a condition



connected to the anal og swi tches 505a to 505d, so that

it is possible to apply the noise cancel signal to

the touch panel 502 in accordance with a condition

under which the telephone function or the sound
collecting function added to the systemis used. The
anal og switch control signal line 509 is a signha

line for sending, to the anageg swtches 505a to 505d,
control signals each of which is generated by the

a1 dgr WHlcEh tdentdisipleayr @yiatesneS0 sesestthe telephone
connecting ends to which the upper signal |ines 105
afdnrosoandndieon shersosinghaloli¢eldngl funaidonos8 shoul d

be connected. -52- Each of the | ower signal |ines 107

and 108Thispesedebisighaltlbneh Sidhedls 808igsah lshgntd which
line connected to the |ower electrode 102 of the

t thehnpasel cdfzehhiigmdloverappliedt reddes@2ibsdpabuvivdedand
closer to the surface of the |Iliquid crystal pane

524. cénmiduted dachihef loeetippgnasl dhates| 1065 D8 A0B and
106 - di sposed on the touch panel 502 is a signal |ine

cehreaipgitrt @ighaluppes t0Scamatld d®bfdtbposadchbpyael 502
the -lower electrode 102 (further fromthe liquid

ckyat eheparellogddWyitcBad08f (50684 auC!E P3P Note that, in
controller signal lines 516 to 519 is a signal line

comsesiasta e LD patelcs 0Bl b BOL T eapcctec

ceRagehedid othbe 1bauah el siigRdl 16%eSind 108 via the
analog switch. In the present embodiment, the cancel
signal line can be connected also to the upper signal lines
105 and 106.

In the display syétenn 500 according to the present
embodiment, the analog switch control circuit 509 is
connected to the analog switches 505a to 505d, so that it
is possible to apply the noise cancel signal to the touch
panel 502 in accordance with a condition under which the
telephone function or the sound collecting function added
to the system is used.

The analog switch control signal line 509 is a signal
line for sending, to the analog switches 505a to 5054,
control signals each of which is generated by the analog
switch control circuit 506 to select connecting ends to

which the upper signal lines 105 and 106 and the lower

signal lines 107 and 108 should be connected.



105 to 108 by the anal og swi tches 505a to 505d in case
where the tel ephone function or the sound collecting
function is not used. Note that, Fig. 5 does not
illustrate the upper electrode 101 and the | ower

el ectrode 102, but the upper electrode 101 and the

| oner el ectrode 102 are respectively connected to the
upper signal |ines 105 and 186 -or the |ower signa

lines 107 and 108 and exist in the touch panel 502

Next, h&eeheoldthplloweysiamaobnssel®eand 108 d18posed
descrlbed as follows with reference to a timng chart

- 53 thd dotrch epianel G2 6s igigmal dinet¢onmgadigr to the
i ndi cative of pul se waveforns of various kinds of
silgwars electiodd 102 tdfe thiespbayctsysanml 5602 Tbich lower
various kinds of signals received in the display
spdeetrddO AI0L descprbeided dlokskowdo Itherisurfacg apf the
illustrates a condition under which the telephone

f inghidreragstadrpahel Sd2ihd col l ecting function are

used in the display system500. In (a) of Fig. 6, a

condi ti grurticer, shchhof thd aeger rg ghwiclingss 1% ars@dl 06
("used” in Fig. 6) is indicated by "Hi gh" and a
cendiposyd  widerthdi ebudie fpaaedi BOLUNG i @ns sagRalotline
used ("unused"” in Fig. 6) is indicated by "Low'. Note
tRynntheed StONHe BH ?by tnditgaldes TAE ERiHEEQNaBRYRS the

whi ch the foregoing Tunctions are used/unused, -and
thgwdOR8Lcifode 102 (further from the liquid crystal panel
' 521).
Each of the touch pahel controller .signal lines 516
- to 519 is a signal line connected to the touch panel
controller 503. The touch panel signal lines 516 to 519
are respectively connected to the touch panel signal lines
105 to 108 by the analog switches 505a to 505d in case
where the telephone function or the sound collecting
function is not use.d.

Note that, Fig. S does not illustrate the upper
electrode 101 and the lower electrode 102, but the upper
electrode 101 and the lower electrode 102 are respectively
connected to the upper signal lines 105 and 106 or the
lower signal lines 107 and 108 and exist in the touch
panel 502.

Next, how the display system 500 operates is

described as follows with reference to a timing chart -



irrelevant to the driving signal used to carry out
display. In Fig. 6, VCOMof (b)-1 is indicative of a
wavef orm of a conmon el ectrode driving signa

outputted froma comon signal generation circuit 710

of Fig. 7 and applied to the conmon el ectrode 709. As
illustrated in Fig: 6, the common el ectrode .driving
signal is a signal whose potarity is inverted at each
hori zontal period and each vertical period. In Fig.,
6illustweredf inbjigx Hs Figh Oais e toming wdvartoiRdocatiie of
noi se cancel signal outputted fromthe cancel signal )
gendisat ivoaveformist Boxariaushkipidsept sigmals received in
enbodi nent, the waveform of VCOM A has a phase and an
atrhlei tdicep hatyi chy atemeqdfl0. wiltthe avpltasasandiraths of signals
anplitude indicated by the. waveform of, the common
elrectiveld dn vilng digmdbyVGPbteihusSOiOn ahe plesmmbed as
invention, the signal is not limted to the conmon
elfetiowpgle driving signal, but it is possible to

equal i ze the phase and the anplitude of VCOMA wth a

phase ang Rig. @)Pid)tidties ofatsher cbhaitibsryatiar which the
driving signal. For exanple, it is preferable that

the1d phegRi Mt tien ld48)/dr ehyskalutldi voneiggaliunction
i nfl uences el ectric charge existing between the touch

| t i gui t 'S '
g%di%@;? e kheuu@agufs 3 spenel506s Thn(AheoPmEgens, a

, I n case ere a”TFT is disposed on a
glc%%fd&wegt hah BePf wWiR 10! @ss JitleSFusOnSd WidGused
the T1 qui

crystal panel 521 which gltass

(“used” in Fig. 6) is indicated by “High” and a condition
under which the foregoing functions are not used
(“unused” in Fig. 6) is indicated by “Low”. Note that, the
signal merely indicates the condition under which the
foregoing functions are used/unused, and the signal is
irrelevant to the driving signal used to carry out display.

In Fig. 6, VCOM of (b)-1 is indicative of a waveform
of a common electrode driving signal outputted from a
common signal generation circuit 710 of Fig. 7 and
applied to the common electrode 709. As illustrated in Fig:
6, the common electrode driving signal is a signal whose
polarity is inverted at each horizontal period and each
vertical period.

In Fig. 6, VCOM_A of (b)-2 is indicative of a
waveform of the noise cancel signal outputted from the

cancel signal generation circuit 504. In the present



substrate is positioned further fromthe touch pane

502, it is possible to use a liquid crystal driving
signal outputted fromthe liquid crystal display

driving section 522 and applied to a glass substrate

of two glass substrates constituting the liquid

crystal panel 521 which glass substrate is positioned
closer to the touch panel 582 (in the present

enbodi nent, the_glass sybstrate has a CF).

Serebadisient) the (WaresR TR o U VCRMse %%efiopﬂﬁaoﬂre #nd
signal outputted fromthe analog switch contro
ciatturMmBbd Uk HppiGied age tﬁ@uﬁﬁal%bﬂ%v\/ﬁt cphass. and an
control signal |ine 509. For exanple, SWcont causes
gemapéitike ofindishgpdl bYowhd nwamslommer ©f hthe common
t el ephone function and/or the sound collectin

f edectmrdear eluivédg sigha8W Y&OMaudésigenin att piregent
signal "Hi gh" in case where the foregoing functions
aiaveattiosed.tHen Bignad, i®¥ Rotoflifwiteids todidati womimon
a waveformof a signal applied to the |ower electrode
1@2eatwb dbed vipfierg eligntl pdeut Gl of pdwesibtleutd epqmalhze the
502. As illustrated in Fig. 6, in case where the

t ellepbenendf thet antpdodder of HeCOMIA cwittect iplgase and an
function are used in the display system 500, VCOM A

sizgnplitedyi of asthbe liguse cengelalsi gpating ishgnbledFor
to each of the |ower signal Ilines 107 and 108 and the

AL IBTo [ynes CLORENY 408 (. Lorspung oty Niquia
crystal driving signal influences electric charge existing
between the touch panel and the liquid crystal panel. As
in the present embodiment, in case where a TFT is
disposed on a glass substrate of two glass substrates
constituting the_liquid crystal panel 521 which glass
substrate is posﬂjoned:ﬁutherfronlthefouch panel 502,
it is possible to wuse a liquid crystal driving signal
outputted from the liquid crystal display driving section
522 and applied to a gless substrate of two glass
substrates constituting the liquid crystal panel 521 which
glass substrate is positioned closer to the touch panel
502 (in the present embodiment, the glass substrate has a
CF).

In Fig. 6, SW_cont of (d) is indicative of a pulse

waveform of a signal outputted from the analog switch

control circuit 506 and applied to the analog switch



audi bl e noise in the touch panel 502. Wile, in case
where the tel ephone function and/or the sound

collecting function are not used in the display

system 500, the Iower signal |ines 107 and 108 and

the upper signal lines 105 and 106 (not shown) are
respectively connected to the touch panel controller
signal lines 516 to 519, thef®by detecting a position
via which information_is inputted to .the tquch pane
soonffoh §igBAl AN¢esO belioBbsFE&MPe caSWV wRePd tGRSES
tel ephone function or the soynd collecting function

i genssationt pé a dvigialy “bPst enN5 00 SgcTHREFAgth® tHephone
present enbodi ment, -56- the noise cancel signal is
aPphicéitb moanik/ epudie papendoxlleThigrefBrrction jare used,
. possi ble to suppress occurrence of audi ble noise

wainide SW_ldomgt e u $es geomeratiber efyansigma! i‘Highdi en case
to hear the sound (voice) of the speaker. Further, it

i wheuos ¢ihd éotregpirgehtn otionrs ercencft asdid| b digse6, T/ P
caused by noise of the touch panel in collecting

sofind) iNoirdidative of Emwavefnta &f teo sS3gnelieapplichd to the
panel input device was described as an exanple of the
deyiwee echavtngdeondactdwé thien uibpéeseldutirodee PO esert the
invention is not limted to this. In the present

I pyaRtH %n@ygm,es of the device having conductive

thin plates include not only the touch panel input

devi ce MY jBhsQraRe4G iUl @, iRavhBe wheaft tEal tSlR§Hone
or the |ike provided on a display panel of a |iqui

Cryalc@iofi 8RlBAYoFWeC80ound collecting function are used in
the display system 500, VCOM_A signal serving as the
noise cancel signal is inputted to each of the lower signal
lines 107 and 108 and the upper signal lines 105 and 106
(not shown) of the touch panel 502, thereby reducing the
audible noise in the touch pan’el 502. While, in case
where the telephone function and/or the sound collecting
function are not used in the display system 500, the lower
signal lines 107 and 108 and the upper signal lines 105
and 106 (not shown) are respectively connected to the
touch panel controller signal lines 516 to 519, thereby
detecting a position via which information is inputted to
the touch panel 502 with a pen.

As described above, in case where the telephone
function or the sound collecting function is used in the

display system 500 according to the present embodiment,



The enbodi nents and concrete exanpl es of

i npl ement ati on di scussed in the foregoing detail ed

expl anation serve solely to illustrate the technica
details of the present invention, which should not be
narromy interpreted wthin the [imts of such

enbodi nents and concrete exanples, but rather may be
applied in many variations ®thin the spirit of the
present i nvention, . prqvjded such variations do not
eklBgeBOipe Bpel YignRd 1HaRPHCH P edoyehtpanel 502.

bel ow. | NDUSTRI AL APPL| CABI LI TY -57- The present .

i haneienei 4t decRoswable it aUMRA Sy oopstERner plagugible

touch-panel -i ntegrated displ ay device arranged so. .

t hatisanwiriprittadbvigeoanth @ plepleaythendley meking it easier

integrated to each other, it is possible to reduce

vior hiagn theawshbhd fupbses) afd thiee $pkakewnhi Ehraher, it is

caused by noise of the system Therefore, in

devalsopiag os poievadi splcayresyest ef atidébpe eseise caused by

i nvention can be effectively used to further. enhance

camisni ehtheatwluehspaesd iro cudbedtimg dbspidy system

-58- CLAIMS 1. A display system which includes a

di spl ayNdspei cRaandr Eewodirpeemisdedton3a tiespadych panel

section of. the display device and having one or nore

conguat idesricthiwa 9l deesribed as an example of the device
having conductive thin plates, but the present invention

- is not limited to this. In the present invention, examples
of the device having conductive thin plates include not
only the touch panel input device but also an LCD module
having an optical sheet or the like provided on a display
panel of a liquid crystal display device.

The embodiments and concrete examples of
implementation discussed in the foregoing detailed
explanation serve solely to illustrate the technical details
of the present invention, which should not be narrowly
interpreted within the limits of such embodiments and
concrete examples, but rather may be applied in many
variations within the spirit of the present invention,

provided such variations do not exceed the scope of the

patent claims set forth below.

INDUSTRIAL APPLICABILITY



sai d di splay system conprising: a display device

driving section for driving the display device; and a
signal application section for applying, to one or

nore conductive thin plates., a noise cancel signal

whose anplitude and phase are equal with an anplitude
and a phase of a. driving signal applied fromthe

di splay device driving sect3pn to the displ ay devi ce.

2. The dlspl ay systemas set forth in claiml

wher ei nl BRe Rf@ATEt Havy ptiie by FUCE cdraitictivea t Aipplay
pl ates includes two conductive thin plates overl appi.ng
esghtomhesuchnd & e tonsh-paftel-1Btegedted dpppiay fi@vwe
at least a conductive thin plate of the two
cantaingedesphthat pratiespuhi daviee modi deatisplesedavice are
the display section of the display device. 3. The

dirstd gna teykteneashseth oy ihisrpebaimiel fo mitbnee witthmtion,
devi ce having one or nore conductive thin -59- plates

i sualibilapobiskeyiaced fidre dékectwhgch positawsed dbywhiaise of
information is inputted fromoutside. 4. The display
sylstenpstedal fMiiéheioreg! ainn evelogieign sheh nput display
devi ce has two conductive thin filnms overl appi ng each
othigtemandhkheriegiestt qanesltisngnalniBe effectively used to

further enhance convenience and easiness to use the

display system.



applied to at |east a conductive thin plate of the two
conductive thin plates which is provided closer to the

di spl ay section of the display device. 5. The display
systemas set forth in claim3, wherein the input

“device includes: an input device control section to

which a detection signal for detecting a position via’
which information is inputtgd fromoutside to the
conductive thin plate; and a signal sw tching section

f &¢LAEMRting either the noise cancel signal or the
detection signal so as to input the selected signa

to the donductive thif piiselap. syatemi, sprickkytnelndss a
set forth in claim5, wherein the signal swtching
seatisipdaysdievitiesanteandieyéce caneeid &d gomal at dispay section
detection signal or swtches the detection signal to

t e mhiesdisphryel dsvipmland heoungawee ow tthowhetbherdwctive
not information is inputted fromoutside -60- to the
cabducpilzeeshin plate. 7. The display system as set

forth in claim5, wherein: in case where the display
system isnigdr @v$ oty &y st rlevo@epiavhpg a tel ephone
function and/or a sound collecting function, the

signal s Hedpngy seviee S@reehg $66tibel Sfoadsgeling the
signal in using the tel ephone function and/or the

s 169! Hegié@gaunction so as to input the noise
cancél Signal to the conductive thin plate. 8. The

di splay $Y3EeM1 appittatid ddti6hakst Japplying, to one or
more conductive thin plates, a noise cancel signal whose
amplitude and phase are equal with an amplitude and a
phase of .a. driving signal applied from the display device

driving section to the display device.

2. The display system as set forth in claim 1,
wherein

the device having one or more conductive thin
plates includes two conductive thin plates overiapping
each other, and the noise cancel signal is applied to at
least a conductive thin plate of the two conductive thin
plates which is provided closer to the display section of

the display device.

3. The display system as set forth in claim 1,

wherein

the device having one or more conductive thin



wherein the input device further includes a conversion
circuit for converting an anplitude of the noise

cancel signal before inputting the noise cance

signal to the input device control section. 9. The

di splay systemas set forth in any one of clains 1

t hrough 8, wherein: the display section of the display
device is a liquid crystal-panel which has two
substrates and liquid crystal  provided between the )

t Wasepdfr abeNPHAFE HEhéPEcletfifddngsapapitigs ¥ which
anplitude and a, phase equal with_an anplitude and a
phasergataonr iy iR§UIEEGNBIOMhPEIFSIAEI uences el ectric
charge existing between the liquid crystal panel and

the conductive thin plate. -61- 10. The display system
as set forth in any one of <clains 1 through 8,

wher ei n4.i Thaseispdéay tdwstdimplay settifontlf inheclaim 3,
di splay device is a liquid crystal panel which has
twohendst rates and liquid crystal provided between

the two substrates and in case where a thin film

transi sthe isipuovidiadcen lmassulvwsd r aiom dfictive t thin films
substrates which is positioned further fromthe
covdthbyenighigndth abehetrleane setheancgbesicanadelhasigaml is
anplitude and a phase equal with an anplitude and a
phasslietl acdrdvi RGstSignabnaRptiiod tthia SMsler ajfe e two
the two substrates which is positioned closer to the
CyHEhicYR & MmiP! Bi#tes which is provided closer to the

display section of the disp.lay device.

5. The display system as set forth iﬁ claim 3,
wherein the inpﬁt device includes:

an input device control section to which a detection
signal for detecting a position via which information is
inputted from outside to the conductive thin plate; and

a signal switching section for selecting either the
noise cancel signal or the detection signal so as to input

the selected signal to the conductive thin plate.

6. The display system as set forth in claim 35,
wherein the signal switching section switches the noise
cancel signal to the detection signal or switches the
detection signal to the noise cancel signal in accordance

with whether or not information is inputted from outside



- 60 -

to the conductive thin plate.

7. The display system as set forth in claim 5,
wherein: in case where the display system is provided on
a device having a telephone function and/or a sound
collecting function, the signal switching section selects
the noise cancel signal in using the telephone function
and/or the sound collecting function so as to input the

noise cancel signal to the conductive thin plate.

8. The display system, as set forth in claim 5,
wherein the input device further includes a conversion
circuit for converting an amplitude of the noise. cancel
signal before inputting the noise cancel signal to the

input device control section.

9. The display system as set forth in any one of
claims 1 through 8, wherein:

the display section of the display device is a liquid
crystal panel which has two substrates and liquid crystal
provided between the two substrates, and

the noise cancel signal has an amplitude and a
phase equal with an amplitude and a phase of a driving
signal which influences electric charge existing between

the liquid crystal panel and the conductive thin plate.
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10. The display system as set forth in any one of
claims 1 through 8, wherein:

in case where the display section of the display
device is a liquid crystal panel which has two substrates
and liquid crystal provided between the two substrates
and in case Where a thin film transistor is provided on a
substrate of the tWo substrates Wh-iéh i1s positioned
further from the conductive thin plate,

the noise cancel signal has an amplitude and a
phase equal with an amplitude and a phase of a driving
signal applied to a substrate of the two substrates wﬁich

is positioned closer to the conductive thin plates.



