TOUCHSCREEN APPARATUS The present invention relates to touchscreen .
apparatus for providing a user interface in a conputing systenélﬂgigggﬁf1
toughScreen is disclosed in Eur opean patent appli- cation No. 01 n

t he nmanme of the present Applicants (and 5 corresponding to US patent '
application serial no. 533,384). As nentioned in that application, the
touchscreen provides an effective source of information about the nove
of an operator's touch action on a display surface such as a CRT. O her .
devi ces have been devel oped that allow the user to 10 select a positilon
on the display and once selected, to initiate whatever operation ig%
associated with that posi- tion. These devices include such apparat
as "mce", graphics stylus/pads and |ightpens. These devices actually
consi st of two nmechani sns, one to provide position inform 15 ation and one
to provide activation information to the target program |n these systens,
it is up to the target program to translate the position information
into the corresponding operation directive,and to cause that opera- tion
to be perfornmed when activation is requi}ed by the 20 user. The

target program is thus invol ved,] m activation process
even if the operation to be permﬁ ﬁ-‘]ﬁée target program
These systens usuakhy r ' t : r Jf.or | L] eeﬂ%_ka

t he user so that t?é%us ?g%éﬁtsggv\%%g%%ogieg%%gi stfochggﬁb%/Pgeﬂ tud
for providing a user interface in a computing system.

A touchscreen is disclosed in . European patent appli-

cation No. 013591 in the name of the present Applicants (and

5 corresponding to US pétent applicatioh serial no. 533,384).
As mentioned in that application, the touchscreen provides
an effective source of information about the movement of an
operator's touch action on a display surface such as a CRT.
Other devices have been developed that allow the user to
10 select .a position §n the display and once selected, to
initiate whatever operatio_n is associated with. that posi-
“ tion. These devices include such apparatus as "mice",
graphics stylus/pads and 1lightpens. These devices actually
consist of two mechanisms, one to provide position inform-
15 ation'_ and one to prbvide éctivation information to the
target progtam.l_ In these systems, it is up to the target
program to translate the position information into the
corresponding operation directive and to cause that opera-

. tion to be performed when  activation is required by the

20 user. The target program is thus involved in the selection



'30 neans foiNeXBESEI Y

5 bei ng selected. Thus, there is no intelligence inherent in these
systens. They sinply provide position and activation information to the .
targef™program In other systenms, nechanical function keys are provided aa
t le physi cal keyboard arranged in a manner 10 such that they correspond

creen. By performng a visual correlation between the position of
on the display and the position of a function key on the keyboard,
is able to 15 sel ect the appropriate function key to be pressed
in order to,perform.the operatiaqn desited Because.the function_.labels are
separ at e fré%??ﬁgaﬁdﬁ@tpgﬁ°f%f(%%éﬁsgﬁxﬁhﬁtﬁ%§$%“%%%et%nggr98ﬁ£85§ed
sel ecti on. Aescexdiemgatlo tohé&her dsarge i g tam. t HBnes¢ ssPStempr osudedly a
conputing s ol $isdl o Aty A\ ; h Li{ve.s ace;
detecting-n%gﬁgg?%rqggtggtiﬁb a) theIb?%?tﬂ%ﬁgbﬁPgﬁ_fégéééagn%Pnyb%al
touch by a user s $hiad e ¥EET (IAN FRUVIRLPPSHBEPRI A eursandlyurface
to which thgeupgr se16@UeR.i s tansfidmd acrass: $eéth sgehascei whtpeyt said
t ouch bei ng renpved, and ég% r val* of the user's touch fromsaid surface;
SRS catinGy PSP IV e Re3etient AB%position of
sai d surfacacthivelion tiederedtiand toteianatasgst dbregrag. neans to cause an
i ndi cation 35 40 be provided tg the user when sajd surface is
touched, said int8r Hé’ltneCO(??’gsltne %*ng“eré’aa@°ﬁ functlon “keys "aré _
provided on the physical keyboard arranged in a manner

10 such'that they correspond in relative position to labels \J

that are displayed along the bottom of the display
screen. By performing a visual correlation between the
position of a label on the display and the position of
a function key on the keyboard; the user is able to

15 select the appropriate function key to be pressed in
order to perform the operation desired. Because the
function labels are separate from the function key, it
is possible to make an erroneous selection.

Accerding to the.bresent invention there is

20 provided, a computing system comprising:
a display having a touch sensitive surface;

detecting means for detecting (a) the position of
25 an initial touch by a user on said surface, (b) a
“ subsequent position on said surface to which the
.“uSer's'touch is transferred across said surfaéé
without said touch being removed, and (c¢) removal
of the user's touch from said surface;

30

' means for executing applicétion programs in response
‘to the positioh'of said surface which is touched; and
internal coordinating means to cause an indication

35 to be provided to the user when said surface is

touched, said internal coordinating means



‘cooperating with said neans for executing application prograns so that the
| atter neans takes no.action, other than to cause said indication to R
provided to the user,. before said 5 touch is renmoved from sa
‘surface. The indication may take the formof an audio and/or video | %é)
indication. In a preferred enbodi nent of 3the invention the 10 intefn
coordinating neans is arranged to receive a control input from an
application program the system further conprising control input nean
coupled to the internal coordinating neans for establishing an -
eﬂvi ronrrenlt al par a][re&@bpﬁeade£Fnﬁi\n/ﬁabaﬁunmbh@@ E@rt exkeuling perforrrefl (tjw
the control input fromthe ication praogr a qQutput neans_ coupl e
to the internal coorﬁ?ﬁngﬁggﬁEaﬂgogoﬁmglFgw%ﬁéttﬁgeagﬁqiﬁﬁiWﬁ?Tﬁogran1to
di stingui sh the out ptgkes dat actiom,t béhemt ehaal toocrdiseatsaigi neans from
~other types of data, iR&fEcS‘B?éBOkoZBe. ?Bbﬁﬁted”%%“sch%ogx%"%d e Ad¥e | LU £4 nal
~coordinating nmeans for providing a CoRtré out put to &fife ‘A particul ar
control fun®tion. |nteheh| ast eempvefiefiren spiddismevhiacef. t he i nvention, the
envi ronnment al parameter may be used to define any 25 one or nore of the
foll ow ng nodes: - an enabl e/ di sable row and col uim touch data_ r.eporting
mode, causing a touckh@néngicpéiensBayepgke the form of an audio and/or

video indication.

In a preferred embodiment of the invention the
10 internal cocrdinating meané is arranged to receivé'a
control input from an application program, the system
further comprising control input means coupled to the
internal coordinating means for establishing an
environmental parameter to define what functiodn is to be
15 performed by the control input from the application
program; daia output means coupled to the internal
coordinating means for allowing the application program
to distinguish the output of data from the internal
coordinating means from other types of data; and control
20 output'means coupled to the internal coordinating means
for providing a control output to define a particular
contrcl function. .
“ In the latter preferred embodiment of the invention,
the environmental parameter may be used to define any
25 one or more of the following modes:

- an enable/disable row and column touch data
reporting mode, causing a touch and/or release repor:
data from the data input means to be translated intc a
relative coordinate number pair of the display surface

30 corresponding to a row number and a column number of a
position touched by a user;

- an enable/disable touch field reporting mode,
causing a touch and/or feiease report data from the data
input means to be translated into a particular operation

35 defined for a touch field that occupies a position on
the display surface touched by a user;



data fromthe data input neans to be translated into a relative coordinate
nunber pair of the display surface 30 corresponding to a row nunber and_a

col N\hunber of a position touched by a user; - an enabl e/ disable touch?&)
fi JXleporting node, causing a touch and/or rel ease report data fromthe"
dat a\t t nmeans to be trans[atedirn1)a.particular operation 35 defi ned

tloych field that occupies a position on the display surface touched

; 4 - a node for enabling/disabling touch sensitivity of
sof dNe abel s, causing the sane action to be perforned as if a user
operated a correspandodg ffomcenabikiee ah satpghiysd cadudteybers tit 1 6i ty - a
mode for toggl Lpg.Lls 9Bbaht SLale ol Wt IUAL Nal. cgordinating means,
causi ng al | “opérations perforne y e I nternal coordi hatihg nmeans to be
deact i vat edperfarmedeapoi fr @sgsem@nanatad @& rarrerpendibng nfundtioneans to

a reset staggy pnaapHgshieni1dgeiBidida touch field, causing the target
function to define a réctangular area of the ﬂL§PIaé$surface so that the

area behaves in a BaPPREUFRF R&&LBhdhe ¥ 9%l ¥aRed; 15

- a node foingekAbingobhraihatshgf imlahs Calmidihg e 1 wdrdtebdst o be

deleted frOSE%PSF%EEPLgytE%rE%%%F%;fIg%ordinating means to be

deactivated;
- a mode for resetting the internal coordinating

10 means to a reset state; - ' g)

- a mode for defining a touch field, causing the
target function to define a rectangular area of the
display surface so that the area behaves in a particular
manner when touched and/or released;

15 - a mode for deleting the touch field, causing the
touch field to be deleted from the display surface .of the
touchscreen. l.

Where the environmental parameter is used to define
said mode for defining a touch field, the system may

20 possess one or more of the following features:

- the rectangular aréa of the touch field responds
to touch as a whole entity; .

- the touch fieid is de-bounced, after the initial \/
touch has been made in the touch field:

25 - the touch field causes a particular operation to
be initiated when it is touched and/or released by a
user; ' _ _

- a visual user feedback mechanism is utilized to
aésist a user in determining when the user's action to

30 touch and/or release said touch field has been successful;

| - an audio user feedback mechanism is utilized to
assist a user in determining when the user's action to
touch énd/or release said touch field has been successful.

The initial touch on the display surface may be

35 detec?ed”aS'touching_a softkey label and may be arranged
to cause a corresponding softkey fﬁnction to be'ﬁerformed
by the control output.



S

‘touchscreen. Where the environmental paranmeter is used to define said node
for defining a touch field, the system my 20 possess one or nore of t '

fotl pwi ng features: -.t'he rectangular area of the touch field responds ¥o
touch as a whol e entlty, - the touch field is de-bounced, after the iniftial
touch has been made in the touch field; 28 - the touch field ca seé
a particular operation to be initiated when it is touched and/or rel easgd

by a user; - a visual user feedback mechanismis utilized to assist a us
in determ ning when the user's action to 30 touch and/or release said

touch field has been pyscesstihl toashadfli @nesal sbeagbaci rRehaniysmis
utilized to assist user i.in determn é ﬁ ghg é e user's action to to ch
and/ or rel ease sF F¢bechett ef8 FRs2bEBACBLELELSs Whichnhd s fediined

t he display surféaeet malye beo38h fﬂelecbeﬂaaSStQuRhlagparsﬁthMerddnﬁrqui

0y the aontr ot ATrRHo8 BaFRLLaRRRgEE A0 BECnE Aok Sulp e Lo T
al so be det eEted,  as ThealmDUchlftgtdhmhndﬁorssaeﬁln@@ngﬁcbfthannﬂhe t ouch

field behaves Iikgs ok toGULREaCaTLE PhykurPlod RRYSHEAafaMyRA to bY the

control output.
cause an audible simulated keyboard click to occur by the

contreol cutput.
The initial touch on the display surface may also
W 10 be detected as in a ;ouch field which is defined such
that a cursor is positioned by the control output.

In accordance with a preferred embodiment of the
present invention, there is a provided an intelligent
programmable touchscreen system, the main effect of

15 which is that the application program can define a
"soft keyboard" on the display that is totally independent
of a physical keyboard and hence is not constrained by
the limitations of the traditional physical keyboard.
The '"keys", are implemented using touch fields and the

20 keys can be of any size, shape and position on the
display within the physical contraints of the dimensions

_ and character resolution of the display. Furthermore,
— the application program can define keys that are of

different forms, using different user feedback modes and

25 having different operation types. The operation type
of a particular set of keys can change dyﬁamically with
the state of the application program. Furthermore, the
whole keyboard can change from one keyboard form toc
another dynamica;ly with the state of the application

30 program. Thus, the input/output functionality contraints
imposed upon the application program by the traditional
keyboard/display environment can be greatly reduced by
the use of touchscreen firmware in an embodiment of the
invention. This allows the application program to be a

35 more powerful tool for the user than is otherwise possible.



5 The initial touch and/or said change of touch position on said

di splay surface may be arranged to cause an audibl e sinul ated keyboard -
cli-ck to occur by the control output. The initial touch-on the display s/
. surfateNmay also 10 be detected as in a touch field which is defined such
thgt a cyrsor is positioned by the cdhtrol output. In accordance with a -
preferyed enbodi nent of the present irgvention, there is a provided an

i ni\el\l kggnt progranmabl e touchscreen system the main effect of 15 which
is yhat yhe application programcan define a "soft keyboard" on the display
t hat N~s~t ot al | y Andepéfrdeertd embadimesitcalf kigybontivieratilohewegli sowObe
constrai ned A i mpt,atj f tradqiil Lcal keybhoard. The
"keys", ar ed?%ﬁkgﬁght’gggluga?]g%tfgﬁéi |1e ’dgﬂﬁ%%nf%%gg%éégkg?s%ﬁgn be of any
si ze, shapeaapampssyingndsawingsdiigplwhiak thin the physical contraints of
the di mensi ons apdgGhar acksr of 80l i lart hor dh Spha¥e rFUht DRBBRY ferthe
application program can define keys that  are of different forms, Uusing

di f f er eht u‘%gr tg@e&ﬁﬁéﬁnﬁodé‘é’e%% destrA i &li $9ee e reper aensrotypes.

The oper at i ghdt §a€a0paghpablfi atealsysfer®f keys can change dynamically with
the state of the.application _p ram . Furthernpre, the whol e keyboard can
change from one EégﬁoSrg £&r f E’g%&h%tqﬁgrﬂ%aqr?cm? VRAPR hREhBESEENESHf t he
application 30 program Thus, the input/output functionality contraints

i nposed upon the application programby the traditional keyboard/display
environment can be greatly reduced by the use of touchscreen firmvare in an.
enmbodi ment of the . _ ' W




i nvention. This allows the application programto be a 35 nore power f ul
tool. for the user than-is otherw se possible. 6 A preferred enbodi nent
of~{re invention will .now be described, by way of exanple, with referencg
to the acconpanying drawings in which: Figure 1 is a block diagramof a
preferred enbodi nent 5 of the present |nVe?t|on descri bi ng touchscree
qntrol and data paths of the system Figure‘2 is a block diagram of tha
mappi ng mechani sm from touch position to control and data
operations of the syste m Figure 3 is a block diagram of the touchscreen .
system used from houali npositivinectd ngrontaod  amdt idetta ngperaticnsst of) Sthe

operation; Figure 4 is a block diagram illustrating normal use of the
conventi onal ﬁéﬁfiﬂ@d‘bkd to i ssue commands; Figure 5 is "a block diagram
illustrating use ouchscreen to j,ssue comuands. 10 In Figure

-1, an intelligent 1%‘?:?9r migbl2 BIockhdingeamsyef ethes tanshifareen system
Cont 19U 2t 1 0, ol N ek "R gt bl en
touchscreen5 h;?exdg\?‘on, 101,

Figure 4 is a block diagram illustrating normal use of
the conventional keyboard to issue commands;
" - Figure 5 1is a block diagram illustrating use .bf a
touchscreen to issue commands.

10  In Figure 1, an intelligent programmable touchscreen
system is shown as a configuration of hardware, firmware and
software. In the illustrated embodiment of the invention,
the touchscreen system | includes - touchscreen hardware 101,
video hardware 102, keyboard hardware 103, and data communi-

15 cation hardware 104. The touchscreen system also includes
touchscreen firmware 111, video firmware 112, keyboard firm-
ware 1.13, keycode processor firmware 114, data communication
firmware 115, control sequence parser firmware 116, and
other firmware 117, The system further inpludes' an operat-

20 ing system 123 such as MS/DOS available from Microsoft Inc.,
of Bellevue, Washington, operating under AIOS (Alphanumeric_:-
input output system) 121 and BIOS (Basic input output
system) 122 to control lbcal application, user, or system
software pr'ograms 124.

25 Hereunder the intelligent programmable touchscreen



video hardware 102, keyboard hardware 103, and data communi- 15 cation
hardware 104. The touchscreen system also includes touchscreen firnmware.
Il L video firmware 112, keyboard firm ware 113, keycode processor N
' are 114, data conmunication fir re 115, control sequence parser
e 116, and other firmwvare 117. “The system further includes an
- 20 ing system 123 such as M5/ DOS available from M crosoft Inc., of
e, Washi ngton, operating under Al OS (Al phanuneric input output

3y St er 121 and_BIOS (Basic input output systenm) 122 to control |ocal
appli catsystemysewillor bey se ERiaigrad q reOrR ogﬁ%sﬁ&l; irs orderHepfuntbe the
intelligent programmble touchscreen systemw || be expl ained nore
preci seltPUGhSGreen offif By 3TKc reerfhe | rﬁ%e tqughsgrpen pingerface

t ouchscr '

n %nt eLf ace 121, touchscreen control %e uenges, and touchscreen
report entRUChECIeen 1HantrQl. | SEANERCESr mRR ﬁ'[ﬂﬁﬂ ELELoFEPSES of a
set of fjrmaare routines which define a sinple to use yet power- ful
vi rtual ®€ € for touchscreen oper ati ons. The virtual nachi ne

acceptg’ dat ag#g%ukg%&%?ﬁgggpxﬁgﬁéggn ntl?(?]ﬁ rfliojcc?rfgsgé’”torfOIai %EFEI from

a tardget pro ato the target program and co

oper at | Qs ¢Q nlQf LFL P@ﬁf.?xég &ngtt:ﬁyabffﬂef&r Q!\ﬁgfe 148 uké3 altd ddder-The

target program 1s usually a war e applicatl on program ~124 runni ng

under tfgy MSALREG, OPer ahhBRinSYSt Eok  128ouckBMRE . tdiSedati8RE. Pr OBRem can
al so be another firmwvare nodul e 117 )
virtual machine accepts data input from the touchscreen "/
hardware 101 and control input from a target pfog‘ram,- and
10 outputs data to the target program and control operations to
other  parts of the system firmware 112, 113 and 114. The
target program is usually a software application prdgram 124
running under the MS/DOS operating system 123, However,
the target program can also be another firmware module 117
15 (for example, -configuration firmware), system software 124
(for example, Personal Application Manag_er PAM),  software
124 written by the user, or a program 105 running on a
remote computer, communicating by means of a data communi-

cation port 115 and 104.
20 The following description is an overview description of
the functionality - of the  touchscreen firmware 1'11. A
detailed déscription of the control input and data output
formats for the touchscreen firmware 111 and the ' control
operatioﬁs initiated by the touchscreen firmware is provided

25 in the AIOS touchscreen interface description and the touch-



15 (for exanple, configuration firmvare), system software 124 (for

exanpl e, Personal Appl.ication Manager PAM, software 124 witten by
user,  or a program 105 running on a renote conputer, communicating

mealis of a data communi- cation port 115 a 104. 20 The fol |l ow
description is an overview description of the functionality of th
tpuchscreen firmvare |I11. A detail ed description of the control input
and data output formats for the touchscreen firmvare 111 and the
control operations initiated by the touchscreen firmvare is provided 25 in
t he Al OS t oushzeraconttel farmd rhport seqoenaed delseriptioln. screen control
and report sequence description. | Touchscreen Firmvare A) Dat a i nput

to the touchdcreeFdughgereen Fiemwarghscreen hardware 101 detects an
initial touch 5 on the display surface, a change of touch position

~on the display sufflace Dakay inputditecthagtaughsereen ares he displ ay
surface called "release", and sends thjs infqQrmation to the, tquchscreen
firmare 111. | FheetPuchecrapnchardwace il | Aesertsi 0 i dntdal toughe
"~ 10 touchscreen fir rellll. l:n _the tgird ca etinhormiation E
transmtted indic%iﬁbet ay surfages 3,ShBPREEr 1. tOULR RPFitigmcon
the touchscreen I r re. 111 checks an_internal goordinate map t
det_er_m' ne what opeﬁfhgt %&?ﬁoﬁ"‘_ %agg, p%'? or'mﬁj antaﬁt?merbtart?éc)ulta?ru%
position on the SGLHAA %eShQﬂQpié& F'aﬂ:rfgc%'- ca%eofnd'releas_e", and sends
\ ' this information to the touchscreen firmware 111. In
the first two cases position information is sent to the
10 _ touchscreen firmware 1l1ll. .In the third case, inform-
ation is transmitted indicating- that a release has
occurred. In all cases, the touchscreen firmware 111
checks an internal coordinate map to determine what
operation should be performed for the particular
15 position on the screen as shown in Figure 2. Depend-
ing on the current state of the touchscreen firmware
N 111 and the mapped operation for the position reported
" .
by the touchscreen hardware 101 some operation may be
initiated.

20 B) = Control input to the touchscreen firmware.

The touchscreen firmware 1ll1 is called by the target
program in order to establish certain environmental
parameters as shown in Figure 1. The overall - result
is to define what function is to be performed when a
25 particular poszition cell on the display is touched by

the user.




ing on the current state of the touchscreen firmvare 111 and the nmapped
operation for the position reported by the touchscreen ‘hardware 101 sone .
operation may be initiated. 20 B) Control input' to the touchscreen/
fiehware. The touchscreen firmvare 111 is called by the target program
' to establish certain envi r(bnrrent al parameters as shown in

in A
Figure . The overall result is to define what function is to be

pe r ned\ when a 25 particular position cell on the display is
toychgd,/ by the user. 1. Enabl e/disable row and col um touch data

rep nodd. THEmableddisable yawmeanducblumn/ bouck| data reportingata from
t he totehscreen hardware to be trans- 5 |ated into a screen -
rel ative coordi naB®8eunber pair corresponding to the -row nunber and

col um nunber of the, positjon touched by the user. The row and col um
data report is senfbi® (™A aGRHSeF othamtoRcR | andfer e rpdease f irePPrdef i ned
for the 10 t oyched ositio see. sec.. 6 below or if the
field reporting A8t Lé'r‘:?m ngﬁblfe%F&( ensppardy are ok be rgns-

eporting. alvays {alkp HRECISCe Sl ONANLE R AEPAL AR
field report.i. ng m)sgir correspon.ding to the -row number and column
nuinber of the position touched by the user. The
row and column data report is sent to the target N/
program only if there is no field defined for the
10.. touched position (see sec. 6 below) or if the
field . reporting mode . is disabled (see sec. 2
below). Field reporting always takes ' precedence
over row and column reporting for a given screen
position cell (Figure 2). |

15 2. Enable/disable touch field reporting mode.

This mode causes the touch and/or release report
data from the touchscreen hardware 101 to be W
translated into the particular operation defined
for the touch field that occupies the position on

20 the screen that has been touched by the user. See
.the discussion of touch fields in sec. 6 below.

3. Enable/disable the touch sensitivity of the soft-

key labels.
This is controlled on an individual label by 1label

25 -~ basis. When enabled, touching a particular soft-



Thi s node causes the touch and/or rel ease report data from the
touchscreen hardware . 101 to be translated into the particular .
Qpei_,artion defined for. the touch field that occupies the position on 2
the screen that has- been touched by the user,

See the discussion of to'ch
fields in sec. 6 below. 3. Enable/disable {he touch sensitivity the\
spft- key labels. This is controlled on an individual |abel by I|abel > !

basis. Wen enabl ed, touching a particular soft- key | abel wll: use
the sanme action to be - d @/ r i f the user ope aed
correspondi ng functi onpfé% 19_.?,!& 0 ‘#g'%ey) R R Dh RS bB8&r (Pe%’
4, Toggl e the OV OFF g4 o;th,g,t_l C nskir wa Wh |1
functions as defined by t he abovse de‘s’cﬁjbe él?rr'el;de]'E pg?ri%meglg?rs cgé]?'lp&eoda a
operational . Wien of f, gbtredpondihgnSeditiSh Mk Py (dhe, t @
screen firmare 111 wll be dgactlvat ed. hé tochhscre lgl%')har watfhee
101 wll still send phgsictaldrégbohed,the firmvare 111 but the data
will be ignored. 5. Reset the touchscreen firmwvare 111 to the "reset" 15
- staté The 4art iTodgle deidi IONAOIFE hgtat@S&if StRéC tdiRiMdeen firm-
. ware. |

When on, all functions as defined by the above

described mode parameters will be operational.

When off, all operations performed by the touch-
10 écreen firmware 111 will be deactivated. The
touchscreen hardware 101 will still send touch
data to the firmware 111 but the data will be
ignored.
5. Reset the touchscreen firmware 111 to the "reset"
15 - state. |
The particular_ details of the reset state depend
upon the mode parameters that have been defined

per the above discussion. However, the reset
state can be defined to be that state which exists

20 : after all operational modes have .been defined but
before any touch data has'_been received from the
touchscreen hardware 101.

6. Define touch fields

This function a]J_.o'ws the target program 120 to

25 define rectangular areas of the screen so that the



‘upon the rmde paraneters that have been defined per the above

di scussi on.. However, the reset state can be defined to be that state ..
whi/ph BRhst & 20 after all operational nodes have been defined but -
before|any touch data has been received from the touchscréen hardware 101.

6. e touch fields This function '-q,JzI ows the target program 120 to 25
d tangul ar areas of the screen'so that the areas behave in a
pakt manner when touched and/or rel eased. There are several

[ t types of touch fields that can be defi ned. The different

ypes -as ‘desasi Belavee! i a hpartiBular mannedasinerbebaytnegnodes
that differ sonewhat from one type to another but there is an underlying

func- tionality thahdysrcorreleaseéd.thehhaté. agre Theveealangdifferanea of
the screen that is enclosed by the bounds of a particular field 10
.responds to touch tgpeswuedl etewcht \fieldgotblat i cgn dmee Qediined. wi thhe the
area produces exactly the sane effect as touching a differ- ent point
within the area. é’tsntl elfdelds bEPASdefsnedieasgibedat hedowdi shauveg
enhance- 15 ment changes when _touched and/or_rel eased,
then the whol e ar chagig | bebavipr  pedesnhihat- differ r%@;&f—‘m@s £1M  QREch

point wthin the
type to another but there is an underlymg func-

tionality that is common to them all.
a) 'i‘he rectangular area of the screen that is. o/
enclosed by the bounds of a .particular field
10 responds to touch aS a whole entity. Touch-
ing one point within the area produces
exactly the same effect as tduehing a differ-
ent point within the area. If the field has
been defined such that the display enhance-
15 : ment changes when 'touched and/or released,
then the whole area will change its enhance-
ment regardless of which point within the W
area has been touched. |
b) The field is .de—bounced.' Aff_er the initial
20 . - touch has been made in the field, further
_mevement within the field is ignored until
either a movement is made to a position
outside of the bounds of the field or the
touchscreen is released.

25 " ¢) 'The field czuses a particular operation to be



‘area has been touched. b) The field is de-bounced. After the
20 touch -has been nmade in the field, further
within the field is-ignored until either a novenent is nad
‘posTtion outside of the bounds of the fgkld .or the touchscree
rel eased. 25 c) The field causes a particul ar operati
,nitiated when it is touched and/or released by the user. There
to one mapping from an individual field to the operation that it

initiates. 5 iMi4ebaandneqUdi 4 S%Bucﬁmgﬁdb?ﬁg/ogecééﬁgh ed | .

(e.g., display brlghtness enhancenent " or ‘an audi bl e

t t th det hi t
o assis e user in de %&mm&%y&}en Thedt '19”510?6@&5 iclt S%FEEEE se

a field has been successful. . Delete tou I el
causes either an indivi dgabmt oy firﬁilélaﬁagl | FRtlgSt @Bt te@aCh d‘péqla(igoﬁo
be deleted fromthe touchscreen environnent. O Data output fromthe
touchscreen firmvare 15 = thaeuithdaitienedata may be sent to-the target
program by the touchscreen firmware 111 as a result of a touch- screen
action performed by thd)useVissakhcawd i nagdipur euder \Weddbddle mechphioms
of ASCIlI fields, the data

(e.g., display brightness enhancement or an

audible click) are utilized ¢to aésist the

user in determining when his action to touch

~ and/or release a field has been éuccessful.
10 7.  Delete touch fields
This function causes either an individual touch
field or all existent touch fields to be dgleted
from the touchscreen environment.
C) Data output from the touchscreen firmware
15 Touchscreen data may be sent to the target program by
the touchscreen firmware 111 as a result of a touch-
_ screen action performed by the user as shown in Figure
~ | 1. With the exception of ASCII fields, the data

generated is formatted in a manner so that the target

20 program can distinguish if from othef types of data
. {e.g., keyboard data). The touchscreen firmware 111

is capable of generating touchscreen data in both an
internal binary form for communicatidn with target

© programs running internally to the system and also in a

25 control sequence form for communication with a remote



generat ed is formatted in a manner so that the target 20 program can
gyi sh it from other types of data (e.g., keyboard data). The

®xeh firmvare 111 is capable of generatl ng touchscreen data in .,

iRternal binary form for coq nication wth target prograns

ternally to the system and al$o in a 25 control sequence
communi cation with a renote target program The data '
by ASCI | fields is indistinguishable fromdata generated by
at i Ag the SI cal board her | ocal rempte target prograns.
5 D) %%Wrom’{ ?S%Ehs%?%tﬁdr n%r éscﬁkréel dfeis
several types; he uch n firmvare 111 as
shown in Fi gure%&s&%wl%é??%y aCE‘{ varat |t%n ?%ﬁgﬁf ft%’e‘vatéﬂgl E’?Ruses
the correspong Q1 kevboardSOfbLKeY Clyi pegf or
This i5 consi dere& to bgy oggntro{D fuﬁ%:?{éopn blgggﬁsez’lpt g?ﬁﬁ’ Ste 35%% atlon

of the equi valguygriayt i on key on the - physical keyboard. The operation

of the particular softkey may be such that.it sends data 15 to
the tarsget pragyy amcé@ntrdicyaepatf fﬁéﬂStEeueBuEhséfiéeﬁaﬁrhﬁ‘wQEé' ned such
that they behave exacily TiTkKe a parTrcular control™ Key on the

physical keybdtiekd €.are eefepal uptypeskgfaceontdol output from the
touchscreen firmware 111 as shown in E"igure 1.

- 1. Softkey activation </

Touching a softkey label causes the corresponding
10 softkey function to  be performed. This .is

~considered to be a control function because it

simulates operation of the equivalent function key

on the physical keyboard. The operation of the

part-icul_ar_ softkey may be such that it sends data
15 : to the target program.

2. Keycode fields

Touch fields can be defined such that they behave

exactly like a particular control key on the

physical keyboard (e.g., cursor up, backspace and
20 .. carriage return). |

- 3. User feedback.

All operations initiated by the touchscreen firm-
ware 111 as a result of a user touch and/or
release :zction can be arranged to cause an audible

25 simulatei keyboard click to occur. In addition,



20 carriage return). 3. User feedback. All operations i

by the touchscreen firm ware IIl as a result of a user touch and/
r ef'ease action can be.arranged to cause an audi bl e 25 :
keysﬁoard click tdb occur. |In addition, (Y15 touch fields cd4n

defined such that they cause an audi bl e beep to occur when touche SO
that the display enhancenent of the touch field changes when touched and’/‘or
rel eased. 5 4, Cursor positioning. Touch fields can also be :
defined such that th Olg; d Ogkh i d e pe f r ned
the field when touchede%n tgrrf%% esgsg%ﬁ Iq%'e dg?ic%é@roggﬁgcrée%én@i %ltqggf arlf:geu&f
description 10 Thed® al@ibld bdstéNobbWP Wén OBIEEhedeantl Rid Fhat
with respect to touchscreen and touchscreen function definitions. This
interface description tippdisgaayordnhanicementalbf tthiegefoudtUfiRIE. dhanges
Touch field attributes 15 Four types of touch fields are avail able as
follows: 1. ASCI| Fi eltHenl hohbhednadd/on relsasede string of ASC |
charact- ers is obtained by consecutive input operations. The first input

obtains the first 4ASCl ICungiog, pasitioning.
‘ Touch fields can also be defined such that the

cursor is positioned at the upper left corner of

the field when touched and/or released.

~ II AIOS Touchscreen interface description
10 ‘There now follows an AIOS environment description witfx
respect to touchscreen and touchscreen function definitions.
This interface description applies only to local target
programs. |
A) Touch field attributes
15 Four types of touch fields are available as follows:
1.  ASCII Field: |
In this mode, a response string of ASCII charact-
1% ers is obtained by consecutive input operations.-

The first input obtains the first ASCII byte, and
20 - the second input obtains the seéond ASCII byte,
etc. The response string is generated when thé
field is activated (touched and/or released) and
is indistinguishable from the ¢typing of the same
string . from the keyboard. Auto repeat,

25 equizalent to depreszing and holding a key on the



20 the second input obtains the second ASCI| byte, etc. The
response string is generated when the field is activated (touched and/ or_

rel eased) and is indistinguishable fron1the typing of the same string, .\,“

from "t keyboard. Auto r epeat, equi'val ent to

depr g5 d holding a key on the é S|cal keyboard, is also

per f _ \ Keycode Field: The two data words of the response string are

tre a keycode and gualifier and is proces- sed by the

r egul aptKeyboar d in u touch wi || depend on

the s{ate and nDde o eybg %Fgéégilngg bgﬁﬁgr% odeh sinulates a key

press pﬁy5|qggyéga¢x¥qg1dand rel ease sinulates a key release.

Auto-repeat is als0°I0 performed. 3. Toggle Field: The touch

field is defined The ewbogghea Swbkak) S8CteUBsBbnk0C SdRgY Lie

toggle the field on or off. ‘Whenever the field is ouc ?eport S
gener atmxhted oas aheckeyop@®éi @dd 0Quali¥ies ¥RA mThgrbggth

consists of three data bytes.. The data can be obtained by three

conseclB i ve keyboarsed nhyt tbeermgules. keybeardualddtifes. WorThe offingach
.data byte returned to the application contains the 20
t ouchscreen |dent|lf¢S!dt-|mfp thghd&ouchr eeilldadependt @m the state and
mode of keyboard processing. The touch simulates
‘a key press on the physical keyboard and release
simulates a key release. Auto-repeat is also
10 _'performed.
3. Toggle Field:
The touch field is defined as é toggle switch.
Each touch of the area will toggle the field on or
off. Whenever the field is touched, a report is
15 : generated - for the application progfam.' The
report consists of three data bytes. The data
can. be obtained by three consecutive keyboard
input = operations. The qualifier word of each
data byte returned to the 'application contains the
20 touchscreen identification. The three data bytes
in hexidecimal notation of each report are:

01

toggle on field report opcode
dl = response string first byte

a2

response string second byte

25 - 02 toggle off field report opcode



‘in hexidecinmal notation of each report are: 01 = toggle on field report o
opcode dl = response stri-ng first byte d2 = response string second bye 25
02 = toggle off field report opcode - dl = response string first b

e =
r eé’ﬁonse string second byte 4. Nor mal Fi eﬂj: The touch field is d 'fi%

SO as to generate a 5 report on touch and/or rel easel . b
rﬁport consists of three data bytes. The data is again obtained v
t hree consecutive keyboard input operations. The qualifier word
of each data byte returned.to the aggl i cation_programw |l have 10 .

the touchscreen identific8ti SnFesRANSe SFipgpEnst ®Y5Pso perf or med.
The three data bytes of . each regort aLS; 05 = fEeLd t ouched report
opcode dl = response string®fi rsteBPPRsqsString second 'byte, - [ asponse

string second bytg 06 g.fiehd lseased report opcode dl = response string
first byte d2 = rg’spo Soth Eli-11':'#;:;@@—1?'?\écond byte Touch fields can overl ap.

IT-they do, then thepgQ touch fielBS!id CGRFIndIFT Idd 18N £d OTgdheidteeNa

position cell takes precedence.
5 report on touch and/or release. Each report

consists of three data bytes. The data is again

obtained by three consecutive keyboard input

o operations. The ' qualifier word of each data
| byte returned to the application program will have
-10 _ the touchscreen identification, and auto-repeat ‘is
also performed. The three data bytes of each
report are:
05 = field touched report opcode
dl = response string first byte
15 d2 = response string second byte
06 = field released report opcode
o dl = response string first byte
o/

d2 = response string second byte |
Touch . fields can overlap. If they do, then the
20 . most recent definition for a scréen position cell
takes precedence.

B) Row and column reporting.

The response bytes of rbw and column reporting, gener-~
ated when a touch occurs, are obtained byte by byte

25 using the keyboard " input function of the operating



B) Row and col um reporting. The response bytes of row and ¢ol umm

reporting, gener- ated when a touch occurs, are obt ained byte by byte 25 ..
the keyboard input function o the operating system Three

ata .bytes are returned for each re%ort. The quallfler word returned

@ch. byte of data wll have the" touchscreen identification. The
bytes for touch report of row and colum are: 5 03 =
cof utm touch report opcode dl = touched row nunber in bi nary 62 =

touch d col um nunber in binary_The data bytes for rel ease report of row
ol um ar 8ystem.  Three “daty, DyteR cAusm Feresredefert rehie dl

= touched row nunber in_pina touched colu er in binary C
Touch screen c‘(ﬁﬂ‘?‘(‘}t f UhBE| &\éh'é’r?é f BPF vvi‘ﬁ&‘%@ggof" cBPBRs btHwe

control of the oughscreep | o target, I ne
Touch Fiel d Ik (wil5) BV “Bhgl RonBhegredhic abetifaon. “HAdle:
to response st rds for a
keycode fi el dééﬁr%ebﬁ%s Pr to ?"ﬁ% oﬁ hréwqug'ﬁ) f%él'} ﬂdgf e second word
being 5 03 = row column touch report opcode

dl = touched row number .in binary
d2 = touched column number in binary
The data bytes  for release report of row and column _ u
are:
10 _ 04 = row column release report opcode
dl = touched row number in binary
d2 = touched column number in binary

C) Touch screen control functions.

The following set of functions allow control of the
15 ‘touchscreen by a local target program.

1. Define Touch Field

Inputs
(0,32) 't'he"function code
((STRING)) Pointer to response string.
20 : Points to 2 w'ordé ‘for a keycode

field, the first word being the

‘qualifier and the second word being

the keycode. Points to 2 bytes

| for toggle or normal field, 0-80
25 o bytés for ASCII field.



the keycode. ‘Points to 2 bytes for toggle or normal field, 0-80 25,
bytes for ASCII field.. - (LENGTH) Response string |length as defs ned
gbd&g. ATTRI BUTEMODE) . - Reporting node 1 = report when touched only. ﬁg
2 ‘report when rel'eased only. 3 = report mhqq bot h touched and rel eased.>
Touch attributes 1 = ASCI| field 10 2 = ke¥kcode” -
fizld 3 =toggle field 4 = normal field (ON ENH, OFF- ENH) Enhancenent s of
the field for on and off state for toggle field or 15

the activated and deactivated state for ASCI |, keycode, and nornmal fields.
( CURSOR, BEEP) BEEfLENGTRM | | not BesponBenstsiogedehgthiidd defoineshen
touched 20 CURSOR 0 w Il not position cursor
when toggled or activated. 1 = will posPPP¥R&-cursor
ATTRIBUTE, MODE) Reporting mode
' 1l = report when touched only.

5 C 2 report when released only.

3

report when both touched and
released.
Touch attributes
1 = ASCII field
10 . 2 = keycode field
3

-toggle field
4 = normal field
(ON-ENH,OFF-ENH) Enhancéments of the field for on
and off state for toggle field or
15 : the activated and deactivated state
for ASCII, keycode, and normal
fields.

(CURSOR, BEEP) BEEP 0
1

will not beep when touched

will beep when touched

20 CURSOR 0 will not position cursor
when toggled or

activated.

[

= will position cursor
"when toggled or

25 : ' activated.



when toggl ed or 25 activat ed.
ROW LR CQL)

15 -
nunber

return status 3.
and col um po

t here.

10

15

20

25

The

Row and colum of the |lower right cormer of the touch
field (UL RONMLCOL)

(LR

Row and colum of the upper left corner of the
Qut puts: AX: return status 2. Def i ne Sof t key
HNs function enables or di sabl@@ one of the eight softkey |abel
Wien touched, the 10 field wll produce

as if the corresponding function key S pressed.
efadlt condition is that all softkey touch fields are enabl ed. |nputs:

t he

(¥R, _RAY,LR_COL). Rowr Qs wiv o f MKMBE!;@M Sof t key
1to 8 Mbde: 1 = enabled O di sabl ed Qut puts AX:
Del et e Touch Flcéﬁrd‘eﬁel%ft dhe r'?'e"‘f%cﬁlﬂ‘él d at the row

?t:’uﬁgwaﬂﬁl-\?ég u hg‘)‘.‘g’erlaé_'(‘ir therl ec‘f thengppeoufh field

corner of the touch field
Outputs: |
AX: return status
Define Soft'key- Field
This function enables or disables' one of the eight
softkey 1label touch fields. When toﬁched, the
field will  produce the same response as if the
corresporiding ~ function key is pressed. The
default condition is that all softkey touch fields
are enabled.
Inputs:
(0,33) Function code
(MODE ,KEY_NUMBER) Softkey number = 1 to 8
Mode: 1 = enabled
0 = disabled
Outputs:
AX: return status:
Delete Touch Field
Deletes the touch field at the row and column
position. Nothing happens if there is no touch
field there. The row and column ars s;:reen

relative coordinates.

.



25 rel ative coordi nates. | nputs: (0. 34)

Function code (ULROW UL CO_) Posi tion of field to be del eted
2\ . (-1, -1) deletes all fields Cutputs:
AX: “return status 4 Touchscreen Reset Set aII fields to the of f af

deactivated states. 10 | nput s: . Funct ifo
code Qutputs: AX: return status 5. Set Reportlng Modes 15
function controls the types of the touch screen reports and
.reporting node (touché 8{‘lglease) for row and colum reports. |nput

(0, 36) Bh code 20 (, SCREEN MODE)
‘Field or row and col um ting 0 = Ds Il re Sof t key
fields are still enabl eé.b?@ﬂ’_: Enabl e row gﬁ'&ln%gil °|%%port| ng only. Al l
25 touq_B%S_l'\%MUf-Eegﬂ) a ro%@élﬂl&? ! USe  field to be
- deleted
5

(=1, =1) deletes all fields
Outputs:

AX: return status

4, Touchscreen Reset

N .
Sets all fields to the off or deactivated states.
10 Inputs: |
- (0,35) _ - Function code
- Outputs:
AX: return status
S. Set Reporting Modes
15 This function controls the types of the touch
screen reports and the reporting mode (touch/-
release) for row and column reports.
~ . Inputs:
(0,36) Function code
20 (,SCREEN_MODE) Field or row-éna column

_ reporting
0 = Disable all reports. Softkey fields are
| still enabled.’ |
1 = Enable row and column reporting only. all

25 - touches will report a row and column



posi ti on. Touch fields are disabled. 2 = Enable touch field reporting

only. Row and col umm reporting is disabled. 3 = Enable both row and .~
colum and field report- 5 ing. - Rbm/and .colum report1ﬁ©
w |l occur for areas not defined as touch fields. - 4 - Toggle t ouchscreén
.. . Wen off, all touchscreen actb@fty IS dlsabled I ncl udi ng softkey
When on, all touchscreen 10 : actlvity I s enabl ed

ed preVioust 10..14 = Sane as O .4 but causes escape sequence

to be generat ed. Ty co e d I t he system
Crinele s ros B, Ca0te, 2 ciallg Uredgrdabia the <

rel easSe reporting. Jl = grpord ﬂmteyebsdreﬁornhgp%tly\ﬂmnnrcfd Garpd. 3

= report when both touched and rel eased. Qutputs AX: return
status |11 Touchscreen qsnane seppweoirgdescaisabeq, Control sequences.
The follow ng set of escape sequences allow control of the touchscreen from
a renote target prd@yramenabiegooth ara\B ardotolumnanprnbefield Asldpozsaquences

descri bed have an exact
5 ing. Row and column reporting will occur

for areas not defined as touch fields.

4 = Toggle touchscreen on/off. . When off, all

touchscreen activity is disabled, including g) '

softkey fields. When on, all touchscreen
10 activity is enabled as defined previously.
10..14 = Same as 0..4 but causes escape sequence
reports to be generated. These codes are té_
be used only by the system parser.
(,ROW_COL_MODE) Row and column touch or
‘15 _ _ release reporting.
| 1 = report when touched.
2 = repprt when released.
3 = report when both touched and released.
Outputs:
20 _ AX: return status

III Touchscreen escape sequence description - Control

sequences .

The following set of escape sequences allow control of
the touchscreen from a remote target program running on a

25 remote computers. All .sequences decscribed have an exact



“correspondence to operations supported by the Al OS touch- screen—nterface
121 A description .of - the functionality of those operatiops is '
Ial ‘-ned in the next section IV. The def t condition of th
hat all.- 5 reports are disabl ed. Cokgequently, it is
defi ne fields and have them not respond to touch. The " Set
skquence as explained in section E nust be used to enable the
before any reporting can proceed. A Define Touch Field 10
ESC-zg <rowssrresponddnoce rtarb@peratponsit stpportadcobyn thHmt ad€rs ne;oulah-
upper and | ower row bounds of the field. <cols>c Two nunbers
separated bpcrgens interface 121, A description copfm thext figfctionakigy
left and right columm bounds ,of the field. <0/1>p
Di sabl es/ enal?ﬁe&h%%u?EBFat‘[?d@i isteyplaipedpda. the next seCtiQBOIIiV)b

Di sabl es/ enabl es oych nod <enhl >e fipes _the
enhancement for tﬁtﬁp # "if‘at%° ‘g’ft1°f‘he°ff|"é1‘i:l @9@8”?&5?8“1)15251‘“ all
<enh2>f 5 reports %%fel neaisabqeed.enha%%%g%ﬂtén y,r it is possible to

scréén

‘define fields and have them not respond to touch. The "Set
modes" sequence as explained in section E must be used to

enable the touchscreen before any reporting can proceed.

~ A) Define Touch Field
10 ESC-zg <:ows}r ' Two numbers separated by a
comma that define the upper
and lower row bounds of the
field.
_ {cols>c Two numbers separated by a
15 . _ comma that define the left and
| right column bounds of the
~ field.
Y <0/1>p Disables/enables cursor posi-

tioning mode.

20 - <0/1>b Disables/enables beep on touch
mode.
<enhl>e Defines the enhancement for

the off state of -the field
(see Table 1).

25 <enh2>f . Defires the enhancement for



the on state of the field (see Table 1). <attr>a Defines the
attribute of the field. 5 o 1= ASCI| field
:'|‘__Efie|d4:NCRI\/ALfieId <t nrode>m ’ Deflnesthetouchv
-4 \he field. 10 W 1= Report on touch”
gport on release only 3 = Report on touch and release <slen>L
the - report string 15 | engt h.
0O/to 80 for ASCII fields and exactly 2 for TOGGE.E and NORMAL

_Astring> | The report | n t ]| -
characters of any 20 fiid ' B statd &eémet &eiig Aég ®ASCI |
fields. Mist be 2 |ower case ASCl | char-gggfersl) for TOGGLE = and NORMAL
fields. 25 T ABLE]1

<attr>a - Defines the attribute of the

field.
ASCII field

5 1

3 = TOGGLE field

4 = NORMAL field
<tmode>m Defines the touch mode for the <

field.

2

Report on touch only

Report on relea_se only

3 = Report on touch and
release

<slen>L : Defines the report  string
15 : ' length. Can be 0 to 80 for
ASCII fields and exactly 2 for

TOGGLE and NORMAL fields.
<string> - The report string. Can be up
| to 80 ASCII characters of any
20 o | variety for  ASCII fields.
Must be 2 lower case ASCII
characters for TOGGLE and

NORMAL fields.

25



"“Security off: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Security on:
16~17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 hal f-brightness -

X+ XX X X X X X.underline X X X X
‘X M X X inverse-video X X X X X /X
X 10 bli nking X X X X X (X B
Define Softkey Field ESCz (1-8>s The nunber of the softkey S
redefined. 15 <0/ | >k Di sabl e/ enabl e touch response. C.

Del ete Touch Field ESC zd <rowsr RO“&CQPEQEP%§6'9T t he upper |eft corner of

the field to be del eted. <col >c Cot—eoofdtnate of the upper left 20

corner of theflel: _ | et edy Togichg Scyee S Cq3J
%eéé:gr'xﬁ:gt ﬁ]é% e %E 4 TO4ichg SCy € ESR? £b EPC12 13 14 15

Resets all fiel the off state. Set C-z <snbde>n Screen
node. 25 Security on: 16 17 18 19 02¢ 2Di s8bbs akhl 25epgr by. 285kt ey

are still active unless explicitly di sabl ed by t he "Defined
sof t key field" sequence. 5 1 = Enable
ROMCOL reporting only 2 = Enable touch field reporting
5 —————————————— - o A > S S AP . D G D S G i S G S TS G W S G A G GRS S S AP M S CID G G P W P G G D S G W T M
half-brightness X X X X X X X X
underline X X X X : X X X X
~— .
inverse video X X X X X X X X
10 blinking X X X X X X X X

B. Define Softkey Field

ESC~-z <1-8>s The number of the softkey to be
redefined.
15 o . <0/1>k Disable/enable touch response.

C. Delete Touch Field

ESC-2d <row>r Row coordinate of the upper left
\/ : _ _ corner of the field to be deleted.
| <col>c Col coordinate of the upper left
20 - .corner of the fielé to be deleted;

D. Touch Screen Reset

ESC-2J ' Resets all fields to the off state.
E. Set Modes
ESC~-2z <smode>n Screen mode.

25 0 = Disable all reports. Softkeys



only 3 =_.Enable both RONCOL and touch field reportihg 10

4 = Toggle touchscreen on/ of f. Wen of f, all .touchscreen )
oper g&ons are deactivated, include softkey response. <tnode>m N,
To pge for RONCOL reporting. 15 r?ﬁ’ o 1 = Report »
o] pnly. 2 = Report on release orfly 3 = Report on touch and rel ease.
I : screen Escape Sequence Description - Report Sequences 20 The
foll sequences are returned to the renote application as the
re the wuser touching and/orapgleasigpfly thezcgggen. ynlf@ig ASC |
fiel the report string is returned as though it were typed from the
keyboar d. For NORMAL and TOGGLE fiekflcitlyne diEdmeag pAuenggs are
25 returned: ESC-z <string> The field id. This consists of the
two |ower <case ASCI|I characters whi thefinied def i nedfesey he regpeidstring
when the field was defined. 5 <type>Q The report type. 1
= TOGGALE field on report 2 = TOGGALE fi etegwéhceeport
5 . o 1 = Enable ROW,COL repofting only
2 = Enable touch field reporting
only
3 = Enable both ROW,COL and touch

field reporting

10 _ 4 = .Toggle touchscreen on/off.
When off, all touchscreen
operations are deactivated,

include softkey response.

{tmode>m Touch mode for ROW,COL reporting.’
15 _ . 1l = Report on touch only.
2 = Report on release only
.3 = Report on touch and release

Iv Touchscreen Escape Sequence Description - Report

Sequences

20_ The following sequences are teturn'ed. to the remote
application as the result of the wuser touching and/or
releasing the screen. For ASCII fields, the report string
is returned as though it were typed from the keyboard. For
NORMAL and TOGGLE. fields, the followng - sequenceé are

25 returned:



5 = NORVAL field touch report 6 = NORVAL field rel ease report 10
For —row and colum. reporting, the follow ng sequence is ret
ES& z <r ow>x The screen relative row pasition. <col >y
screen relative col- position. <type>Q TF?eWrepo.rt type. 15 =
3 = row and colum touch report 4 = row and colum rel ease report As ‘. =~
eXpl ai ned above, the touchscreen firmvare in conbi- nation” with the

t ouchscreen hardware creates an intelligent programuabl e device. There

are two basic nodsscip &dbirgRgR0 the &ggchfglgenléys&ﬁggwgé %s%gl b%je

target prograns. Firstly, the target program can e A touc
such that, when touched by the user, igwel Ilolwryrtlaé@sesongséﬁteghgg?g{:g}s

operation (e.g., tab, enter renote rode cl ear di spl ay,
Wen selected by the wuser, the cemNichl ¥erepegakimdyWad @BeUr report
wi t hout the target program ever being, or needing to be. informed of it

as shown in Figure 3. Secondly, the tasgEngpwiprrantartidddi wast degindd.el ds

that operate in a manner simlar to traditional- progranmabl e function

keys. Wién touctd®e>Qhe field wi The reporh t¥pé character string to
the target program This string, which is defined by the target program

can be a conmand for the target prograln = TOGGEE[fie]d jon irdportcal to the

equi val ent comand entered via the keygoardo%sGEQolx-mlhn I;;:_gurestdf and
ield off repor

9 5 = NORMAL field touch report
6 = NORMAL field release report_:
10 C. For row and column reporting, the following
sequence is returned. .

ESC-z <row>x The screen relative row position.
<col>y The screen relative col position.
<type>Q ' The report type.

15 - _ 3 = row and column touch report
_ _ 4 = row and column release report

As explained above, the touchscreen ifir_mware in combi-

~/ nation with the touchscreen hardware creates an intelligent

prog:_:ax_nmable device. There_ are two basic modes in which
20 the touchscreen system will be used by 'tatget programs.
Firstly, the target program can define a touch field such
that,. when touched by the user, it will initiate some syétem
control operation (e.g., tab, enter remote mode, clear
display, etc.). - When selected by the wuser, the control

25 operation will occur without the target program ever being,



5. In Figure 4 the wuser nust perform several sequential 10 actions

successfully in order to issue the command via the keyboard. In Figurg
5 e~eyser nust perform only one action successfully in order to have#
t he. Nscreen device issue the commands ¥In addition, the string can bé
seve ‘-onnands concat enat ed toget her or “can be data for the 15 program

Al te vi/vely, the report string can be used as a field identification
code. h this later case the target program nust keep track of the

f N f h IS, def i wh h .
‘ocel vocoh PRSI oFor | PG LIRENTI R | O  BoacoYRe Beo Tiiiandrhg
ODer.a.t'to%??aaa 20, 1 Gt aeaelggd&-[v oA ledf OB Bl THDPAL T af S

nore in I ge on the target program rior nmethods

but stil %&EI‘ | ess hdle 9 a r
syst ens. Ap e (rarﬁalpp?ér\g rorﬁr t%gu&s%rgtei\) Sécl)fsal(ati?]én to fﬁﬁeﬁectlon and
the assofimd@én!sKe seedbmkex% tooehe@)s tAee fibid! Dﬁ%i g@&h

h er at | on are

automatically for t t ar get program These net

di ffersnéhéf@@&é}:rlginﬁ@t 5 OgheMmeddget Up@b%@@mkeysrhisthahr{dne #high shape
and position of the field (key | abels) on the screen are defined by the

tar get pisoodéfined Abgothecltacgietn prodract, -can vBei @ ¢omaated bfot owhéi ng
the screen as opposed to operating a key switch on the physical keyboard.

I n the stamget cpsegpéamtoucThect steiingd iof ilepsicdlhetasethe s explivalensel ect
the desired operation by touching the function |abel on the display screen.

%

Because ¢o®nfandt entered via the keyboard as shown in Flgures 4 and v

5. In Figure 4 the user must perform several sequential
10 actions successfully in .c_srder to issue the command via the
keyboard. .Ih Figure 5 the user mﬁst péfform only one
‘action successfully in order to have the touchscreen device
issue the c'bmmand. In addition, the string can be several
commands cdncatenated together or can be data for the
15 program. Alternai;ively, the report string can be used as a
field identification code. 1In this later case,. the target
program must keep track of the "meaning" of each field that
is defined and when the target program receives a pa'rticular
field identification c¢ode, the corresponding operation is
20 initiated by the target program. - This metﬁod requires more
intelligence on the part of the target program than prior
methods, but_'-stﬂl-. requires less intelligence than previous
menu selection systems. The mapping from touchscreen
-position to field selection and the associated user 'fe'edback

25 functions are still performed automatically for the target



"10 | abel and the function key are not separate, the possibility of
erroneous selections i.s very low. 15 20 25 - CLAIMS: 1. A conputi
system conprising: a di-splay having a touch sensitive surface; 5 g
'de%écting means for detecting (a) the position of an initial touth byZig.
.user on said surface, (b) a subsequent positi on said surface § i
tRe user's touch is transferred across said surface w thout said
bei ng renoved,” and (c) renoval 10 of the user's touch fron1sa|d -

RSO SO S TR I T T R RA 7 R
di t t th
caid surt ace G i PHEGr e 654 TERRABILR, REVR 3K BRAC T B4, Hihe,
d fq t t I
Cakes o act And EEe Ih E LhE! £ 0L TR 22**?%.1%"‘% $he B
provi ded to tdur H5ed bpeéwéetéﬁgéttgysaraﬁ rengyed | EaTetdibrs WP Gt 2 A

system according to cllaim1 whefein said i ndication is an audio indication.
25 3. AsYAEtIBRcLHIAbnE by €obetRiAgWBRECEBréahdakndppRided to

operating a key switch on the physical keyboard.
In the second case of touch activated softkeys, the

user is able to select the desired operation by touching the

N .
function label on the display screen. Because the function
10 label and the function key are not separate, the possibility
of erroneous selections is very low.
15
v.
20

25



accor (
coor di

system 35
i nt er nal

cobr di hatdmputbngssystenscappirdisilng ‘an envi ronnent a

further conprising control input nmeans coupled to the

define what. function is to be perfornmed by the control input fromthe
application program data outﬁut nmeans_coupled to the internal 5

coor di nati ng neAnsifRtay| PEwE

I ndi cati on which indicates the position of said touch on said

A system according to claim1l wherein both a video indication

) pl ay and an audi o indication q;@ 30 provided. 5. A system
to any one of the preceding clainms wherein said internal

A ICLAEMSS is arranged to receive a control input from an _

application program and to output data to the application program the

v

~
D F

g

r

paraneter to

§ Bhd&OHSH SERS I W SHRERSD di stingui sh the
out put of data fromthe internal .coordinating neans from ot her types of

For "br obi i ng SSXBRE FEREOPROE £8" SR Rs A e bt BT AR PE S

function. 6. A aysimhthetotdinh by el miserSonvsxia rswefatenv(b dbnaent a

t defi / : ' ti de,
pa e S Ny Rpb0unDpSLeTeEyt o b £l oy oger{ 1o oo

causi ng touch a

e report

I nput nmeans to be 15

transl ated int ouserefatPuehcdsr §raasséennederaqniss dfaiheswrsatay surface,
correspondi ng tQ; enhbQW BHIBCE-BRH Being removed, and (c) removal '

10

15

20

25

30

35

of the user's touch from said surface;

means for executing application programs in -response
to the position of said surface which is touched; and

internal coordinating means to cause an indication

to be provided to the user”when said surface is
touched, said internal cocrdinating means cooperating
with said means for executing application programs

so that the latter means takes no action, other than
to cause said indication to be provided to the user,

before said touch is removed from said surface.

2. A system according to claim 1 wherein said indication
is an audio indication. _

3. A system accerding to claim 1 wherein said indication
is a video indication which indicates the position of
said touch on said display.

4, A system according to clzim 1 wherein both a video
indication on said display and an audio indication are
provided.

5. A system according to any one of the preceding claims
wherein said internal coordinating means is arranged to
receive a control input from an application program, "and
to output data to the application program, the system

further comprising control input means coupled to the

* €L M -5 *
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col um nunber of a position touched by a user. 7. A system according
claimb5, wherein said environnmental paraneter defines a touch/rele
20~ field reporting node, causing a touch and/or rel ease report
t he dat a™ |nput nmeans to be translated into 3) particul ar operation{d

system according to claim5, wherein said 25 envi ronnent al para

Jdefines a mode e deh/ {6 Adfat SE Meghs! box! LLeabi3ghikgy shabe! &

sof tkey | abel s bel ng-areas on screen I ch indlcate tlon per f or med
by depressing a tOfYRYPBRRIFHY PRRTE BACKEY AL anphyBREaFuUREFBOAr dS WPebE n
touching a soft keyrtepdd Iy tEAUSEStEHE £ﬂ€&taﬂ~bﬁnthe Bgphechberiord as if
a user operated the corre %)Ondl an%lIl%mctlo tem according to

claim5, wherei PSHFBhY ;ﬂﬁ%ﬂ%t%?zaéFPnée égﬁnaﬁ teEPatoggl i ng
the on/of f & at eadrdimatingrmednsoboxi ahl owingeahs, appliscagidh pralgram

oper ati ons perf t diRaLipbg S I.vat ed or
deacti vat ed. é%égaégﬁnéﬂc@%gg% d&€£ %faé%fgzggﬁgrg%% ggfggké%
envi ronment al pareerdinatibrg means nboem f otheestypeagofhdatat eandl control

coor dinat | ng meagipdior Mégeelcoipis dd- e SYatEMAECEEH, agngegﬁ%%@aﬁ,s

wherein said.5 envi ronnental paraneter defines a
touch field, calfs‘?lthﬁ'q’]‘él%\Hb%%aﬁ?’bﬁ"?ﬁ o%‘l“éPr\‘FotEefiFﬁéne a Par‘tlmﬂar

10 control function.
6. A system according to claim 5, wherein said
ehvironmental parameter defines a touch/release row and
column touch data reporting mode, causing touch and/or
release report data from the data input means to be
15 translated into a relative coordinate number pair of the
display surface, corrésponding to a row number and a
column number of a position touched by é user,
7. A system according to claim 5, wherein said
_ environmeﬁtal parameter defines a touch/release touch
20 field reporting mode, causing a touch and/or release
report data frbm the data input means to be translated
into a particular operation defined for a touch field
that occupies a positibn on the display by a user.
, 8. A system according to claim 5, wherein said
25 environmental parameter defines a mode for touch/release
" touch sensitivity of sbftkeyllabels, softkey labels
being areas on screen which indicate tﬁe function
performed by depressing a corresponding function key on
a physical keyboard, wherein touching a'softkey label
30 causes the same action to be performed_as if a user
operated the corresponding function key. | '
8. A system abcording to claim 5, wherein said
environmental parameter defines a mode for toggling the
on/off state of the internal coordinating means, causing
35 all operatiohs performed by the internal coordinating

means to be activated or deactivated.
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gul ar area of the display surface so that the area behaves in a

parfi ar manner when touched and/or released. 10 "12. A system according
tofclafmyll, wherein said rectangular area of the display surface is %
énclhos¢gd |by bounds of a particular field: qyrespond to touch as a whole ./
enli &~ 313. A system according-to claim1i,” wherein said touch 15 fiel

de-Doyinced, after an initial touch has been made in the touch field- 14.
A system according to claim1l, wherein said touch field causes a i
particul ar opérat s¥stémaccRndinedorrdrin $s vee¢ratrdsbyda user. 2

0
15. A syst emea¢g@odineaithd pladafcte MRISIAL S a4 %@@yifgﬁnFQEQIttE?%Z‘ﬁEer

defines a nDdeffor eletigﬂ the touch field, causing the touch to be
del et ed fronmtPHETHRSPLRY TSI PactE HMGHE t'RuchstsEeh. st8teA system accordi ng
to claim5, wherdi sysaieth iaricoiralings to tallgim oF), tyige gé 5P 833 8S touching a
sof t key kabe o] QS ’ ondi.ng softkey function.to be perforned
by the céntr%ngﬁﬁgﬂgg%%s.p%ﬁ%ﬁ%ﬁggjégﬁﬁﬁkﬁrﬁ;T%ﬁ%rg?ﬁyé?ghﬂéPsiﬁ sai d
initial touchovaht fdedidspcapsimgf &de iapnlieatinrhpfogranwboclieBine i s
defined suchgt b QuCh phiselaG Vi t puL t ially the
sane as a pa?t ?gtﬁltggggg%t&hr %Irgl?elfq‘o%rr% p ;%}I%@F ilgll}‘/%%élaér d‘% lgHQi ggét em
accordi ng t o2BR§ BRBAYESCHLR| AsPRNd CHA anymansier sen i wowchedt sndhoand/ or
sai d change et1tedeh.35 position on said display surface is arranged to
gi ve X ) - :

10 12. A system according to claim 11, wherein said

®

rectangular area of the display surface is enclosed by Q)

bounds of'a'pafticular field to respond to touch as a
whole entity. ' |
13. A system according té claim 11, wherein said touch
15 field is deAbounced, after an initial touch has been
made in the touch field. |
14. A system according to claim 11, wherein Said touch
field causes a particular operation to be initiated
when it is released by a user.
20 15. A system according to claim S, wherein said
environmental parameter defines a mode for deleting the
touch field, causing the touch field to be deleted from

‘the display surface of the touchscreen. e

_ 16. A system according to claim &, wherein said initial
25 touch on the display is touching a softkey label which’
causes a corresponding softkey function to be performed
by the control outpﬁt. B
17. A system according to cléim's,nwherein said initial
touch on the display surface is in a touch field which
30 is defined such that the touch field provides control
output substantially the same as a particular control
key on a physical keyboard. |
18. A system according to any one of claims 5 to i7,
wherein said initial touch and/or said change of touch
35 position on said disp1ay'sufface is érranged'to give
control output which causes an audible simulated keyboard

N L M S *
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control output which causes an audi bl e sinul ated keyboard cli ck. 19. A
system according to any one of clainms 9 to 17, wherein said initial touc
png%pé\Qisplay surface is in a touch field ich is defined such that a
cursor i's positioned by the control output. 20. A conputing system
substantially as herei nbefore described wth reference to the acconpanyiin

dr awi ngs.

19. A system according to any one of claims 9 to 17,
whereir. said initial touch on the display surface is in
a touch field which is defined such that a cursor.is
positioned by the control output.

5 20. A computing system substantially as hereinbefore
described with reference to the accompanying drawings.
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