WD 96/ 26499 PCT/ | B96/ 00094 LOW COST RESI STI VE TABLET W TH TOUCH AND STYLUS
FUNCTHONAETTY-TTECD OF "THFE+NVENTION The Tnvention relat€ 10 a data -
pgocessing systemwith a data i nput device for enabling a user to enter
data into th bot h by touching the devide and by manipulating a
stylus in thg"%¥§é§£}ty of the device. Thg stylus is eIecth@éFF@“Bgnnecied
to the device. The device conprises a resistive |layer and an AC driver for
driving t haOwyeoST RESISTIVE TABEEY WITH'TOUTH AND STYEUS FUNCTIONALITY
detection of the user's touch. BACKGROUND ART G aphi cal user-interfaces
have been becone wi despread in the field of data input devices as highly
sui tabl e neans to comunicate with a data processing system 10 Exanples
of graphical user-interfaces are touch screens and graphical tablets that
enable a user to selectively enter data into the system by touching a
screen at predeterm ned | ocations and by mani pul ating a stylus contacting
the surface of the tablet, respectively. US Patent 5,231,381 (PHN 13, 100)

di scl oses FIERDIOBTHE INVENFION, wherein a touch screen and a graphical

151 nt or face devi co. U, 106 jtion el o £ ol phocBicip MR ot ARR bt ooy
conput er lrfpummgtemmwdiuhﬂnﬂn wmmwwwsensed by

fﬁgplrglsﬂlgt}[hel @%ﬁr WIEh alkma ya.r?/%ntg%vol taﬁpﬁfwregm ector det e(s:ter.

The styl us thé dévides The Brvied ‘itprisiita rdiRtive ny&%nw&m@dhv&%yaﬁﬁhemﬁ}éage

and 20 peasuring the resulting currents in the |ayer. Discrintnation

bet ween ¥ oU¥ifh & SmeMarying voltage to gnable capagitive ny 8 t3KB. of the |ayer
and the stylus is being driven. However, resting the hand on the | ayer
while manipulating the stylus interfere with the signal transm ssion from
t he styl us.BAGK Rgﬁﬂﬂb s resolved to sonme extent in sof tware by

Tt eaol ve t ho true 25 Srifhilal Bt indried 38 bicjinel\laiipratd fn e gl oP B | O"
i nter aI|almmnduhﬁndmlﬂﬂﬂyhﬁubhmmumuhnunmmmﬂunadmhadhugumuﬁhgtmwun
10 Exampluofmpbialum—m&rfaeumbuchman&mphd&b!&sﬂm@lea
user to selectively enter data into the system by touching a screen at predetermined locations
and by manipulating a stylus contacting the surface of the teblet, respectively. US Patent
5,231,381 (PHN 13,100) discloses an attractive example, wherein a touch screen and a
graphical tablet are combined with an LCD forming & multiple-purpose graphical user-
15 interface device.

U.S. patent 5,365,461 discloses 4 position sensing computer input device
as specified in the preamble. The touch is sensed by supplying the layer with a time-varying
voltage. Current detectors detect the resulting current that is capatitively coupled to ground
via the user. The stylus is sensed by supplying the stylus With a time-varying voltage and

20 measuring the resulting currents in the luyer. Discrimination between touch and stylus is
achieved by determining which ore of the layer and the stylus is being driven. However,
resting the hand on the layer while manipulating the stylus ifterferes with the signal
transmission from the stylus. This problem is resolved to $bifie extent in software by
snnnuMmglh:nmmhnﬂiundpﬁmnonthnnthepunzmnﬂ:ﬁﬂm:pushanuansnhmthcume

25 stylus position.

OBJECT OF THE INVENTION
It is, inter alia, an object of the invention to provide a system with a



WD 92/ 26499 2 sinple, |lowcost data input device for nultiple-purpose data
entry that is_nore accurate than that of the known resistive |ayer input
devi ce di scussed above. SUMMARY OF THE | NVENTIONS . To
this end, the invention provides a systemas specified in the preanble,

charact eri zewoiosr2édst the input device conprises a DC dri VWW ng
the layer with a substantially constant v@ltage to enable re

detecton of the stylus. In the invention, the touch is sensed capaC|t|ver

usi ng ti me-simplei hgrmtdagmpdtdu?eﬁnmmm 3 rtﬁﬁdshig?éﬁ!‘chﬁﬂh -
usi ng constgn iﬂﬂ@ T e. vent or, 10 s recogni zed that there is
no mterference‘?ér om g" apa dev% hand resting on the

| ayer, with the DC currents of the stylus detection mechani smso that :

accuracy i Note that therefore, in contrast with -
t he known fsm%?wml ce, an accurate and truly concurrent

detecti o® of finger andm%w;mﬁmﬁ g*]ﬂ %ﬂeﬁﬁe& yer
conpri ses aﬁtl m)nx-l%J - 0X] de ; l ‘ Such a | ayer. has pr ven to gétdm gqlé; 15

scratch-re SOEpRs 2 lpyer with a

user- i nt er fsastantiallp constae Yol eMwMWF& Ut dev' ce is
preferably provided with disabli ng nmeans to ‘sel ectivel i sabl e the AC
driver upon det ectlon ot‘nﬂ?énm wsing Wile-varyingnt er ed

ng?vgrthgztj Note that ﬁ%verten?%a gene%ﬁgr@s@?{ﬁ% |y

di ff er eA® fhassecopmized gnhﬂmmaomdmﬂmmmmmwmy the haridwesting

d Havjy I h
oy 1 osul 0 Cnr e SYEE VATl 1t Euinkt o b el et gl ey

sensi ng t ecidversely affected. dNGté ¢hat dierefore, m%wwmwminbﬁ
sensi ng techni ues are essentially the sane as_far as physical "interaction
14 Wé‘g"“l gondmm

with the | W‘m° finger apd atylus &% feasiblen, Breferghlyis
can be achith eslistive hayeédniprised tsmﬁ ?Qm;ég

capaC|t|ée det ecti,on otmphe user d| n the st'yl us. t hi ‘?obelnghly
time-de M&Me %12 fimple. ae\yeesrrpé Wgnmcpﬁdﬂdm on
vol tage or rulimitpdsé ass/ency harnonic voI tage, is tenporarily supplied to -

the stylus or a constant-.cyrrent source is tenporarily connected to the
stylus. The capacitor f edRpus Jocfesably provided with dissblingmeans tonduct s

t he hlghfrw cftefioof u the,
circuit in terng of theﬂivégllﬂtéglnﬂgpdh function o% R?écvg?t?al nrﬁﬂtﬁ;pe €nd
level in tHeatkredinadvestently throygh; the caneritive coupling hetween, the dayier and;the aiser’s. haid.

. e., DehnONAE!wht tis iddAvertent data generation is essentially different from the signal interference
occumngmthepnoranmputdevwe Having data available from both touch and stylus in
themmuonmaymultmundesueddataentry.bntdoesnotaffectaecuracyasthesensxng
techmquuaredlfferent.lnmepnoranmwdevm themsmglechmqmmually
memasfaraphyuwmtemcnonmﬂlmelayermeomed

25 Delecnonofmestylusmbeachwvedmavmayofmannm

Aﬁrstmannensuouseeapwuvedewcnonofﬂwuserholdmgthestyms

- To this end, a time-dependent voltage wnthhlghfrequency components, €.8., a step function
voltage or a hlgh-frequency harmonic voltage, is temporanly supplied to the stylus ora
constant-current source is temporarily connected to the stylus. The capacitor formed by the

30 user holding the stylus conducts the high-frequency components. The response is measured at
somenodeinﬂte'circuitintermsofﬂnevoltageas'aﬁmctionofﬁm A certain slope and
levelmtheresponsexsmenmmerprewdasthestylusbemgacmawd i.c., being held by the
user,sothatthehanddetecuonshouldbedlsabled Bmcally.t!usmethodlsacapac:tanee
measurement. The response may. be made more pronounced by varying the voltage of the



user, so that the hand detection should be disabled. Basically, this nethod

| s aTapacTtance measurement.  TreTesponse ey pe nade nore—pronounced: by ~———
varying the voltage of the WO 96/ 26499 3 resistive |layer while supplying

t he stylus \7&3 me- dependent vol tage havi ng hi gh- frequenc* cogBonents.
The capaciti WI ng the layer and theguser triggers th
corresponding variation in the voltage re&uesent ative of the capacitive °

?n(;lrjlﬁlelr nigsbteg&ﬁﬁhvep?he st?}‘?@g‘#%% a5u rreytg‘eaﬁce%w% ﬁ@o??gge

havi ng hi ghfieg " 'ﬁtlutm kmmﬁwm

Gor Tved fr §m%n€?§*$$‘?ﬂré‘%‘h“ﬁ?enpor g sl GF 8 SalePiRGE chfing bEARL] 0iC

node in theuseraondihe sylusideci de on the presence of the stylus. The resonse
may agai rnp be nade nore p a t r
whi | e su&pyl ing to vol td&%@ﬁ%ﬁ’ﬁéﬁf%w@ﬁwg%%{%&gm%?
Then, the ceaplage having Riparentsiis ohkdey 6 mesiire the capReitivé

Jurrplnthe nmeasur.ed I At rd ngnner to,_su er W|tha
vol t age havpﬁﬂ"?pgﬁ#’x'ﬁ'ﬁ‘gﬁ*ﬂ“ %hﬁ ?‘?‘@% l’g&‘é‘é?@ﬂé

styl us whentenfpoRd chrhdleristics 6fa Voitdpe at 36n® nddB Gn hﬁmmmmwﬁhe
| ayer. The quCk up s interpreted, as t he styl us being active 15 "so that

the AC driv [The Jespemne MRy agaiy b mide mors pronouncéd| ﬁmm @B THE

S%VW\L:\'S v?ﬂ?yr e%%%%onpan | ng ere| n g“bﬁéga is a
di agr am of capacitiye conpling mmma;mmmmmvduge

el ectrical circuit for t t e t the

drawing |li ke reference S§M§%%§t%g%%#g%&gmm§tures

25 DEtTAl L EDtemigd@iDichdriietistips thatareipicked up by ahedstyios whembeing held frethe Midinity oft he

| nvention, GoNRYdY ch&&ngﬂwhymmm-ﬁpumwasﬁemmmw
15 50 that the AC driver can be disabled to prevent hand detection.

DESCRIPTION OF THE DRAWING
“The invention is explained below in forthér detail and by way of example
with reference to the accompanying drawing, wherein
20 Fig. 1 is a diagram of the system of the invention; and
Fig. 2 is a diagram of an electrical cirvait for use in the systén of thé invention,

Throughout the drawing like reference symbols indicate corresponding or

DETAILED EMBODIMENTS

System
Fig. 1 is a diagtim of a system 100 of the invention, comprising a data
30 input device 102 foraiwﬁngﬂhﬁhw sysieht 100, and & il processing apparatus 104,
such as a PC, connectéd to dévick 102, Device 102 énables € user to enter data into system
100 both by touching dévise 102 With & finger 106 and by Manipulating a stylus 108. Stylus
108 is electrically connected to device 102 via lead 109, Dévicé 102 comprises a tablet with
a resistive layer 110, preferably of antimony-tin-oxide (ATO). an AC driver 112 is provided



- 30 input device 102 for entering data system 100, and a data processing
appar atus 104, such as a PC, connected to device 102. Device 102 enables a
user to enter data into sSystem 100~both by touchimmg—device 102 with a
finger 106 and by manipulating a stylus 108. Stylus 108 is electrically
connect ed t %89 102 via lead 109. Device 102 conprises a tablet with a
resistive layer preferably of anti noRy- ti n- oxi de (ATO)PaMdri ver
112 is provided WO 96/ 26499

PCT/ | B96/ 00fp driding Uhnyed 110 with d faievaryiig volthge © &mw&e%
enabl e capaC|t|ve detectlé)n of f| n?q!r 106. A DC . driver 114 is provjded for
d (SoRstng yplsage.fo

driving | ayl&q6 4 m&m&‘%m
detection at&ytwm@m&b miedns [16'4 ftﬁcsttu{ﬁaus %beﬁt AC

driver 112 to I sa e hand det ectl on upon detection

In the fi ng@l@dﬂ%@ﬂ@hﬂ@m MWM%QO&C driver 112 to give
| ayer 11Q a voltage that | fi5de rces
suppl yi ng time- varying v\e‘ﬁ{% are conne tl{ygipﬁ(?he corkers 0 Ialélg? 110.
El ectri cal | give tayar210 4 96ltage thas serieswith timeaFox éxample; identical sourcey supplyingtimerat

Feapoct ve Tt voRfes B Cnuécind @456 B8kiEn ot vl FRY Fuechicaiy e 106 femrilee

current depsespacitive cotpling ¢6 pround se thae a icetrent flowaffraa tayen uo nrgroﬁnd vig arpoint O

mesur ement ok AL 1ot Eaek sespiedin ok Bt By Sty eV 4 et porBAR ORI o

det er m niongeiirkedt ronGthe pffective tedidtandd of malpo:dontoquyer stwbafwwﬁbky done

after the neasured val ues have been c into digital a In the
styl us det eRaSPRSHVe SQHICE @"tdﬁﬂ M &“%1

alternately "’Ef*'ﬁ gﬁ&t tibds e M |
the X-direction and the Y-directi on The voltageS at a p0| n cont act 118
with stylus M W@OWMM into digitel at i ve

to layer 11 I e at
point 118. e smaqﬁe&gﬁuage 'S nmeasu dﬁg‘g ‘conve ted I nto a\%.gli?al _
signal fH& mqmmmamtmwMummxmm

fi nger and Raiadt EP&@*&*
| ayer. G rcﬁﬁeﬁr ove sys % e@concu@eﬁtﬂﬁg‘[ ectron o I nger EOG
and stylus mmuimmmsmwmmam Stylus 308 functick, as 2 probeatociotasuree
detection of h‘itaggatdp&’r?tyll& 'I‘hesmallvoltagexsmmedandconvuted into a digital signal

for further processing. The invention thus functionally combines finger and stylus detection

20 in one apparatus using a single resistive layer.

Above system lOOenablesconcunentdetectionefﬁng_ethﬁand stylus
108. When the user rests his hand on tablet 110, the capacitive detection of the hand may

25  erroneously be interpreted as input of data. Therefore, finger detection is preferably switched
off when data is entered through stylus 108. To this end, input device 102 is provided with
disabling means 116 that is operative to disable AC driver 112 and, therefore, hand
detection. This is explamed with reference to Fig. 2.

F:g.ZmadmgmnofanelectncalmthOOforusemmputdmce

30 102. Circuit 200 processes data entered via stylus 108 and also checks if hand detection
should be disabled. Circuit 200 comprises a resistor 202 of, ¢.g., 1k ohm electrically
connected to stylus 108. Stylus 108 and its lead lwmmammm say,
lOkohm.Rmstorzozsetsalowerhmnmtheeffecnvemstameofmecomactbetwem
stylus 108 and layer 110, as the actual contact resistance between stylus 108 and layer 110



25 erroneously be interpreted as input of data. Therefore, finger

deteTTionN 1S prereranly switched ol when data is entered through stylus

108. To this end, input device 102 is provided with disabling neans 116
that is operywoisk@ssds di sable AC driver 112 and, therefore, pppideRRbe£Ct i ON.
This is explained wwth reference to Fig. 8 Fig. 2 is a diagramof an
electrical circuit 200 for use in input device 30 102. Crcuit 200
processes daiyvarywddely, /g3 betweknid ohfatandri@0k obm. This visation is partly due éa theon

clect 11 cal oner erssiiloriie coiffBie Wiheds, IR 2R effer e aaion 208 847,

a resist anm&&ﬁﬁectdﬂ&ﬁm 202GHa switches 08 aﬁ@OZMp&ﬁﬁdy.asmmﬂ andt2100
the effective resistance of the contact between, st ]qu and | ayer 110
as the act UJBRY €Ashhave 3'!' %m%étﬂme%°@-\§§whﬁ)ﬁ

96/26499{ liemately and with e3sbling B DE AAW ﬁﬁ)bWa&uﬁﬁldﬁon%fg ,
bet ween ohm an 100k hm Th| s varl atiron is partly due to the roughness
or greasi neehargsron; qapacitors: 204tand 206, Thecharge isrepsesen raad Yrgeprdinates

e b e 6 .1 i el

1k oﬂm Sansmmnmmmwﬁmﬁmmmmﬁemtinufedwm
o capac t ol 317 Mab Bt b dnkiof Vil ot i AT iveRed e Bonit” O°
Char ge Thus acenmilat ot Brvee s ool agp. Aot 55, 4 he 'r2|yer 1t1 Pone of
gapagi tors 204 and 206. M%W‘ﬁ%}ﬂ% c\'@“&ﬁ"%iﬁ{’gf a? in
turn suppl | Rch2I8TY Glpli WhrieD14% Seylus M08/ £ RIS o nelarge iyt 108)

for data transfer to a mcrocontrollerénot shown Crcu further
o

i ncl udes a ¥smitehas 208,,2 Kband 218 sre tusned off and switch 216 is;tumed ony, squres 214, starts

COUPT| 19, =il 4y 108 Syt 108 Qi ALl ahcs G RSt

on, sourlSe @enhelds styiusd08in hiy hand; | the capacitan@: experiencabby sonsver 214cis much dargera

ﬁgﬁljl fﬁgag%%&nce EXPET | enz:“elcu’#‘ %&%@wg%%{)ﬂﬁ%rger $§u @o{iyt age

at node 220108)T%eislope Mémlemlefﬂieolol taget dt ande226is tnveasurad:by theauicrocontroller]
by the #"Erm@?m%? Bamieping o B s o pmeites 4 14- 16K vollset BHY b8 Boatelt W o,
212. Thi s vaiiviig the ViltagCoRps 190 mmmmwmmmwrl ng
t hese ne%surenentoithe'l'gaemrgfcré)g&nmrg r thereu Oﬂnm should be
disabled. Switch 218 is used to discharge stylus 108 when stylus input data measurements are
initiated. Note that use of current source 214 represents a manner to build a stylus detection

system less expensive than the other ways discussed above.



20 decides on the basis of the data received whether or not th hand
detection should be disabled. Switch 218 is used to discharge stylus 108
when stylus input data neasurenments are initiated. Note that use of current -
source 214 represents a nmanner to build a stylus detection system|ess
expensi ve t hWO %649t her ways di scussed above. 6 CLAI V5 FCT/IB96/00094

A data processing system (100) with a dat # I nput device (102) for enabling
a user to eetﬁg gata into the system both by touching (106) the device and
by mani pul stylus (108). in the proximty of the device, wherein the
device conprises a resistive layer (110) and an AC driver (112) for driving
t he Iayer with a tinme-varying voltage to enable 5 capacitive detection of
the user's touch, and wherein the stylus is electrically connected to the
devi ce, characterized in that the device further conprises a DC driver
(114) for driving the layer with a substantlally constant voltage to enable
resistive detection of the stylus. 2. The system of claim1,

oon detection of ¢ Lé“?#ﬁﬂ“’% @M%&ﬁt*m‘ﬂ'ﬂﬁ@?% (o8 5of pptShe.
wher ei n t hea uses ahestemdate ints theaygemdeth by touching) (106) theslevizé 4nd By fanipuBiing a

o erence RN O0A) e SRR, BF B cblich ol 8 o DopPRd it B,

char gi ng thale)taddtn nomrﬁeﬁauarﬁrmﬁmmwalmwmsﬁrﬁa wﬂgﬁ nslbmlwr gi ng

Erggn:t%:/l)gp iive ion of The s&tafrgggf cl ai g}g{muv\éhﬁr i n, the rn::asurlgbgc
havi ng specadvice, WWW&WWWEW&;&MW%&M&M% 5.

A data input deVice for use in the systemof claim 1
layerw:ﬂ!asubstanuallyconmntvol meuablemsﬂvedewcnonofthestylus.

2.  The system of claim 1, prouaedmmduabnngmm(us)mmemely
dxsabletheACdnverupondetecnonofthestylus. .
10 3. 'l‘hesystemofclmmz whemntheduabhngmunscompmmeasunng

means (214, 216, 218)opennvetomeasnreaapqdmofﬂwnylnsthh respect t0 a
point of reference and comprising a constant-current source (214) for selectively charging the
_ stylus and dxscharging means (218) for selecuvely dxschargmg the stylus.

4. 'l'hesysmmofclmm3or4 wlm‘anthemumgmnscompma
15 dnvmgmeansbcrea&ahm&dependentwlﬂgeaﬂwhyersoaswchmgeavolugem
_ ﬂweapacmnce.
5. Adatainputdcviceforuseinthesyswmofclaim l,2.3,o_r4.
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