§
-1- L 2188458 REMJTE CONTROL SYSTEM W TH KEY FUNCTI ON
DI SPLAY PROVISICNS The present; i nvention concerns renote control systens
such as are used to allow controlled devices to 5 be controlled froma
renmote | ocation. For exanple, nmany consiner el ectronics productgiﬁg(fsg
tel evisian receivers, video cassette recorders (VCRs), audio rec
cassette)players have associ ated hand-held renote control transmtter
units for "COrRENOQTE GONEROlo USYSTEMt WDTE KESnFHNCIEANNDISPLAY IPROVISIONS
position. A typical renpte control transmitter unit has a keyboard with a
plurality of keys or buttons corresponding to the functions to be
controll ed. Usually th&herereserti bhvenphapnhgoacesnSeresnteolcoatrotthe

greater the ydH&Ind swn ké‘élsafé'aﬁsgévéot91?8w%8\6'&:§6‘i1e§' &%‘%1@&@6@6

consuner el ectronic products have a very | arge nunber of control functions,
the keyboat d Rff GBI kFMIFHAM t R aFiSRPEELOBATENG! EON eFAIRICLSs ™AW of ten

cluttered w tdpkfiifer & tPoW{ 86t fsaﬁces-osuaa dsStRAle®i sibdinf ir@ddiEHE,
control unit 20_for several contr devi such as a television

recei ver and WORR GHFTSLLS er?%?’é&aéa {¥CRs opéP&t’-erFSQé'tdhélm frssette
keyboar ds of ﬁl@ew1 fhaﬂbrmmaeearahnw—aa&m tbazbtumcbmrmert&fa@rsazww
contain even nore %% aﬁﬁdgficated [enntg coQtroI nits for. i ndividua
25 control | eFHEY| ot tB@t ¥ BE LPHEnSHIE &P SN f?"\mat I’(le?‘ﬂ Uger
nunber ofikeykiseeming pesitibersome to use and expensive to nanufacture

Accordingly, there is a_desire in the art to reduce the nunber of keys of
remote control transni tBeEYBBCRA TEMOTS: GO tﬁiﬁ?%ﬂ%?ﬁﬁﬁsuﬁ%ﬁr%%%cé t he

nug&er of key}ieiﬂboaﬁdlGﬂtﬁgaﬁphhrﬂllﬁtﬁruwIlﬂﬂﬁstd):&iu'&m‘ié SefEespysdidge
pare cul ar fu ct gf a keﬁ a& agpy Qg !ﬁﬁ ?}é& ﬁ%tern1ned by a
node switch o ?ﬁ?h UREHYBHE U8y é m%ﬁgi% fperatl PH® users,
| abel s on t hefungbiband thehthhyengotbe-wmmnmaireﬁunthnmgréatae khqsnwmyebe
15 of keys that have to be provided. Since modern consumer
electronic products have a very large number of control
functions, the keyboard of remote control transmitter units
of such products are often cluttered with keys. Some
manufacturers provide a single, unified remote control unit
20 for several controlled devices, such as a television
receiver and a VCR which are intended to be operated
together. The keyboards of such unified remote control
transmitter units, therefore, may contain even more keys

than dedicated remote control units for individual
o 25 controlled devices.

' Remote control transmitter units with a large
number of keys tend to be cumbersome to use and expensive to
manufacture. 'Accordingly, there is a desire in the art to
reduce the number of keys of remote control transmitter

© 30 units.
There have been attempts to reduce the number of
keys by assigning multiple functions to at least some keys.
The particular function of a key at any time can be

35



enployed. It is also possible in a television systemwith a5 view ng *
screen, to use the viewing screen to di‘'splay-information indicati ng the
functions of the keys of the renote comrol transmtter during various
nodes of operation. However, such pri or approaches are indirect and,
therefore, may be confusing. ~ To avoid the confusion that may
resul t frond@ﬁemnﬁﬂebl? Iﬂeyloﬂsnmhl oznbyf ithe: isequesteniafl @risar kivbed

above, ebsemoagopoeradguaaﬁumaean Eabe-.&fs A&O'ﬁ&é\txde%a%#& i cati off No.
0 120 345 to Epavl %p gg arran ITEI’J'[ on renot e “control

transmtterig F"FY&BHf tiops B&rtﬁbﬁjl)@ﬁmﬁhhﬁls of . keys
at various emnppeyed.a Gmtsohlebepaklsdbleﬂiﬁ & ﬁﬂl@vﬁﬂ@ﬂm REMtH ake

i vi diel YREREHY BPERSReC CB4ER SRR, viBIAbE, sliEer 1 Eanl 0oy

device is capﬁomasﬁ.onoinddoamim thec fungtions d@ltgmatka)gs t¢® thenct i on of

the associ aj-ggl y n lgg{st ¥ ay
arrangenment | sogtso?gﬁ%la%g sp%&ﬁﬁgongﬁacﬁt alne rem)t e control
transnitteroRRFatiph. HoWEVESa SUCR)PX}ox:approaches a’d-?ﬁt

t hat may betﬁérefggat,rﬁhyegebbohlmsriagnte control transm tter unlt may be
addedoi&)the r enot e cg‘ntrollﬂrﬂI unlt Ile the t f te
controtYsyst em descri B8daVR gl‘EuFB ys1ien tha Y &89 95% t he

g_r ov: si ons int_liréptnweyg fune tdona iideniti fieatdonr diedtmuqi&/mmﬂi;beﬁi) addi ng
Gevlceb { natbR?R, 3t Bl ALY, B3R YaCER M b d el Adk U, [
renot e cont?ﬂblz-ca#sﬁmt Nor. Onil20 GéSctocpaoyide & displawrarzangenernie
found in pughi $180-EBRACBOntEN el ctet IR0 RN QORI &P v/

A renote congrol stem construcgted 1 n accordance wth the present
i nvent}3n cEﬁﬁrPéE igudar, Epnctdong,of Keysudth yarians is¥eR7(95 R user

entry devi ceowi;i:blkeperatz&m emheedisplay ardiangenenthinay atakelettid f yi ng
the functiops, of oENSns8%sBueT Hitplay’ FetALe S u R a h FQlp AR thm
keys or of :|.nd1_v1dual display elements underlying
transparent keys. Each display device is capable of

20 displaying characters designating the function of the
associated key. The information for the key function
display arrangement is stored in a display memory contained
in the remote control transmitter unit. For expansion,
display memories for additional devices that may be

25 controlled by the remote control transmitter unit may be
added to the remote control transmitter unit. \A

While the type of remote control system described
in the European Patent Application is useful, the provisions
for expanding its capability to control new devices by

30 adding display memories may be troublesome to users and may
limit the number of devices that can be controlled due to
wiring and size constraints of the remote control

transmitter unit.
Other examples of prior art are to be found in

published Eueopean applications nos. 0129286 and 0057970.
35 A remote control system constructed in accordance

with the present invention comprises a transmitter unit

including a multi-function user entry device with key



sequence. The receiyver unit of the renpte.control system in addition to
genherating control signals for an.associated 5 controll ed device in
response to renote control nessages received fromthe transmtter unit,

i ncludes a key function and display nenory for storing information

i ndi cative of the functions of key elenents of the transmtter unit. During
varioug steps BtenERLEcARAoR AiFaMiazhMnichfioxc idlentd £y imgrihe nfunciionat of

is retrfeved fthen kéy kwmtem@t la@v@ﬁdﬂsssrat@bmray c%}&fdﬁn&méffemr&ﬁ
the receiver umé\ﬁ%g éﬁxansmtter uni t.. LYEH ponse to the received
character repres f?ve gnarSeiss dndd 5{} & IFMGHS YO neY Fbem-

i denti fying th?énfelddl.tmns tb gb@elra}tieigermmamll&lgnals for arbi assotheté@y
function d di cqnt e ve of t enot e
control s3a/§s]tem rat éfﬂg?ﬁgévf’%et %21 ?re%% Sr(l’ttéa Ir?'l%qj'? héeos ltrP?aﬁg?r?%?er
unit can be us’é%F%Yﬁ@ufrﬁ@dthecatrmm&tﬁddmmonaln@&démlae‘deylefmnetlon

Al so, there isan@ &i 1a9nmEH.% EoR s%%rlrﬁf 1@,@,{&1{{&}{'% yt£gs {’)?aﬂﬁ

may be control ed bé he trﬁesmtter unit. a preferred enbodi nent
i nventi on, PRFeREs kegnsliementse af cﬁ‘ea Yrananideiar (YREtt r PUBERGNt

or transl ucentv@tﬂbﬁanetubs%fmtﬁel acntroll sNlqprikdie! Hiracder as a
liquid crystal device se .and ot her fe res .of the present

i nventi on f@\n | | %%r&s(ﬁlg?gg}f Hat e 1o HEIEHTY e&e%ﬂ"bt% kKeY hP wReher apd

t he acconpanyi dysplay mgmo3® and transmitfledErSnl thel recdiower i unbt ot the
di agram form t 1,65 c2nd nig s .Qf stem
congt ructed i nég%é%r&ggﬁgg \E/lm%t ﬁ: theI resg) s:én\ﬁé)ntti?r’onaréé%%%g%t&(

i ndi cates the t%hréﬁestétlaekéy.gﬂ@d@t,l Gﬂlearﬁismlsﬂm aniterdisplay$uded with

t he_r ecei ver Ui‘hfo?ﬁa%'ﬂ@n?édenﬁ'ﬁtl%g:% FurASloiB B hd kéy @RERedtand

2. -4-_ Before describing t ment of the renpte control system
shown in I GURES 1, 2 an§iBcenthe Xay fanghion andngisREay RemerY|is

features is prevhtetned 1n the receiviet i tProFsaiie RIS te COPRELOL Sy PEEem,

shown in Fl GUREStl%ér tgan ih %hSI r%_q'laerxsrmelrg{[eez: %%Ttr Oltl:{er as”a?mrrét{:x.egnsmitter
unit can be used without modification for additional
controlled devices. Also, there is no limit on the number

20 of new controlled devices that may be controlled by the
transmitter unit.

In a preferred embodiment of the invention, the
key elements comprise areas on a touch—sensitive'transparent
or translucent membrane which overlays a display panel such

25 as a liquid crystal device (LCD).

These and other features of the present invention
will be explained in the following description with respect
to the accompanying Drawing.

30 FIGURES 1 and 2 show, in block diagram form, the
transmitter and receiver units of a remote control system
constructed in accordance with the present invention; and

FIGURE 3 indicates the contents of a key function
and display memory included with the receiver unit of the

35 remote control syétem shown in FIGURES 1 and 2.



control's several controlled devices, such as a tel evi si on receiver (TV),

vi deo cassette recorder (VCR) and audl o'tape -pl ayer (ATP). Each controlled -
device has a relatively large 10 nunb&®~of functions to be controll ed.

In order to reduce the clutter and cost associated with fixed or dedicated
function arrangenents, the keys of the renote control transmtter have_
multiple functions. A display unit is provided on the renote control,
transmitter itself to ?tsfor?déﬁﬁFFybﬂ-ﬁQ the embodimentons dhet Inexdcd.‘,sw’The

control procasstesl aég@téﬁlhahaﬁﬁvmeélbm@eﬂ eFD R ANY Iy O'de%é%]t hown i n
Fl GURES 1, andﬁ/afl occursﬂ% guentl in ste s of, 1 ncreasin evel s- of

specificity. omena dé ?céeﬁﬁ'“l?@scdﬁt P&ovad ., TV, 20
VCR or ATP) is sel ectelinatha preséntopemoltel e’b@ltroﬂ.h@yl@‘t@ﬁﬁrs&x\bv&f iirhe

device to be 1{ ed,( re espanse or audio
response of af@gﬁ&ée%lgfon Fgrége?(/er)ggggggl %%F‘re& t§8 o%&aa?ﬁllr &Y evel ;
and the specqqm%rqhﬁneevenanmcentao&hadadteymcgsl,c saicht tas :aelteed.teadsZan
property is tde-dpy&pnifoh! e@;&@ogtf:asﬁg?:‘iﬁa%’e%r@ rdelgllr X tarhedntchl -ape

bri ght ness, contrast or peakin ture) 1S s e at” a
control |ev@layepr CATRYe| sEachceRREEPL H@Vﬂlc@vh@&a Feladivedie large

Iﬂsteafioof t&ﬁhﬂ@éfi'%%ﬁoﬂﬁﬁ@tibﬁg tbebEF)e@%'xft'r@:l'I%‘ant gr I o\tﬁ‘ael&ht% reduce
characteris 0 erty is e contro

i ncreasi ng orrh%le%}‘éﬁg?ﬁga’t‘ﬁeceﬁﬁt ‘?g E >éF]hé”'t""ﬁ% f3xed, or Qqqiéqqﬁ% | evel
may be used frmietion casehrgéméheschahackeyissifc the- rlemotel o qy operty to
be controll ﬁé%a(r?srﬁltté?egg{régﬂﬁfﬁiélgegﬂ%m@.to 2" p?&ﬁ?lg%&%&f ;[ugxe Ir?r(‘%r;[elr”?% )

and a fourt BEct
whi ch t he smm\f&ﬁ@h@maﬁh@rrgmoteu sonsrod taemsoiiltder dtgelfi ey easi ng ok

decr easig Oty ke -vari FRECELRBGIBAN b EhAURELL a remte control

transmtter 100 i1 ncludes a mul function user _I nput vi ce 102 conpri sing
a transparent or t rans'-m%eﬁ?ntFPéxPSPGeﬁéu@W- adgorithn preyisied tw the ch

overlays a k@mdtercédQerdldigstan BRBOh 196 FIEERESUNG Izoanfa 3! @eml 106
di spl ays i nformation r -identifyin functions s"_.0r
el enents of %ﬁﬁﬁﬁ%ﬁﬁaggﬁ -\a ﬁg?P%uggs%85§e8F1§gbgﬁWF&s o spey1f1c1t

By way of example, the device to be controlled (e.g., TV,

20 VCR or ATP) is selected at a first control level; the
property of the device to be controlled (e.g., reception
channel, picture response or audio response of a television
receiver) is selected at a second control level; and the
specific manner in which a charactefistic of the selected

25 property is to be controlled (e.g., increasing or decreasing
the brightness,.contrast or peaking of the picture) is
selected at a third control level. More levels of control
may be provided. For example, instead of actually
controlling the specific manner in which a characteristic of

30 a selected property is to be controlled (e.g., increééing or
decreasing the contrast) at the third level, the third level
may be used merely to select the characteristic of the
selected property to be controlled (e.g., the brightness,
contrast or peaking of the picture) and a fourth level may

35 be provided to select the specific manner in which the
selected characteristic is to be controlled (e.g.,
increasing or decreasing the contrast).

"
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sequence. By way of, exanpl e, dlsplay panel 106 may conprise a liquid
crystal devicde (LCD) 10 ‘The cggters of the touch areas of the
"keys" of user input device 102 are deflne by the intersection or
cross-over points of relatively thin row and col um conductors 108 and 110,

respectively, .thhl N respeofd MA AQKEHS €5 FRIBIENE, 104refoth COGEHELPr S 108
are normal ly nqt | ectrjcall contact w th colum conductors_110.
When a ‘User 3'1"' 1't(fi:r?ets‘ltfir a’c‘é&o’f n%r’&%tll'oﬁmi’?bt’t%c%%?e’a&lmt device
surroundi ng thdoar@smmmwslqgnantramspamﬁmtvarOﬂf@nﬁiuééﬁtpoﬂﬂuﬁiﬁaé 108
and col um con I C ont act,.  Ro
conductors 108q§ﬁ%§£0 %ﬁ%ﬁ%&ors ﬁjfﬁféé %&%ﬁf (?kﬁ%%i¥$nCt1°n
respect i ve SconddEpday |Rﬂ§1Q:3atJeQﬁ by Eeyckenction dbsplay pamel 1106 displays

conprising, e. &nfd%ﬂﬂﬁidﬁ”f&f*iﬁénﬁif 1% OEREPHASEL s'éfC€H¥emié9§alor
control unit 112 e Iudes a c ntr roce55|n uni t 114, a random
M ‘&ﬁ%"

access menory eriodsa E?E%% eH%I%fa%dcﬁnFéﬁH

only menory (R@ﬂquh‘tﬁ:ec.ontay rwa]g &f Cexariple pravs ycpﬁlélﬂ 1061 hay ldosppsse
whi ch ones of ro ctor%E%EB and COQ&&? conductors 110 have been
brought into a%a éﬁ%ﬁﬁ%n bs a corresponding digitally
coded rendtCe control rressmﬁ cémeexs g0 £ athe ctiadcBOareasnof ethhentkeystresfage

is coupled in |5 r [ 'v c 122
for transnlttlﬁgﬂ% erI nDte con aﬂ?&néggagéggn&¢ %P éﬁé%é€$§§38£

way of exanpl ecmrpqmztmf coeRE ’e\éehﬁ tmnam\edax(@ﬂ;olumn
l'ight-enitting HrctdFD)108%nd 110, resp éétfaé%erwiﬁﬂiﬁaf &spedtigach

step of the control enc al nd ol acters |nd atin
O MR U IR T R, M TSR
touch areds$s surerlcw'lrhm]tne in csenvaet withbeobamnt sondlucborsobyoct owheh08

and ool um coNdua D' L d &l Hnd e PILL b e hoiin £HRE 08T s AoPSLBROLr A4 | 1

response to charac er-repr esen Ive Si n aCcCoraance aspect
of the present sunzewnding tthe mg%t@verspombpr esesnpactwesmgqalgfarew

transmtted frpddifciiy ridd eshdevd Thmnt CohdaBEN Lt £10UREE HPOuGRtMihtobe
expl ai ned bel ow.
electrlcal contact. Row conductors 108 and column

20 conductors 110 are coupled (through respective connectors
indicated by blocks) to a control unit 112 comprising, e.g.,
a microprocessor or microcomputer. As is conventional,
control unit 112 includes a central processing unit (CPU)

_ 114, a random access memory (RAM) 116 for the temporary

25 storage of data and a read only memory (ROM) 118 containing

a control program. Control unit 112 senses which ones of row
() .' conductors 108 and column conductors 110 have been brought

into electrical contact and generates a corresponding

digitally coded remote control messagé. The digital coded

30 remote control message is coupled in serial form to an
amplifier 120 which drives a transducer 122 for transmitting
the remote control message to the controlled devices. By
way of example, transducer 122 may comprise an infra-red
(IR) light-emitting diode (LED).

35 As earlier indicated, at each step of the control
sequence, alphanumeric and symbol characters indicating
function information are caused to be displayed on display
panel 106 in the touch areas surrounding the cross-over



The multi-function key arrangenent of renote control transmtter 100
reduces the clutter and cost associated wth-single-function or dedicated
key 10 arrangenents especi ally when thé~nunber of functions and/or the
nunber of devices to be controlled is large. The key function display

provisions significaptly reduce the |ikelihgod of confusion nornally.
aSSOCIated\RéaP 'Q#|Féh ?°?€#ﬁ??5ﬁ ko3 éPﬁaﬁ@éH@ﬁt§°nRB?tPEﬁcﬂﬂ8n“ 351 ay

&5 arrangeu:imtcsozin'ol defita fghagatberf genéransronzquhhl rte\sp@hgentbey are
nown, as di u rio tion

arrangenent s a&ﬁ gg?%?%rﬁr%%gggé%ﬁt Q%gﬁglgm I&Qqﬁ%i; Q@& CF E'éltt?‘oﬁ‘nas new
control | ed cspect of ctheldxesant sinvehtiansethieechatractetri-on f or

determ g ng Adipr égéntgigyi>§@§%Qist9fevﬁi Eﬁlk@&deEﬁgﬁpEﬁeaE@nEQBlled

provi di ng the "associ at nction BB I's stored in_the various
r

control | ed d%ﬁ?%ﬁﬁﬁcﬁﬁﬂ?%ﬁ#%ﬁﬂ%&eFrﬂﬂ§ﬁ1% agnwillobe( explainedaheilav .

transmtter unit 100) THé]emkmliﬂﬂﬁétQandképl ayrhnbemenlt oF irembiansmn tted
fromthe controll tro %Jansn1tter 100. Renote

ces
control treuﬁﬂﬂ?ﬁéiiﬁfﬁP§W&ﬁ léﬁ Fﬁ Bfe?r ?dﬁ yEtesgand §°5tconpr|3|ng
an | R LED, eassnnﬂatedwwﬂﬁhssambhe-fuputlenooagdehutﬁeedlﬁﬁyfor recei ving

d f d
the comtor 1akpasidity dEpeeialtrbhgn Shalnfined, 3 Bndt ord sl b8l oy
infornatlonthﬁtnumh#ﬁtQﬁxﬂQMlch% tgnbeoCbB&rQéiedessaﬂarpﬁocegbedkeu
renote cont rﬂknéffmraiéﬁay%fowglsﬁsl e%ﬁmcsg guam 51 the keys

at various steps. of control™ sequence w il _now be etall 35
FI GURE 2 shoWkehiheRd 0f FRREusIORnBOFRADLY ééﬁPFéPtFécéﬁl\Fé'r PIAPIL he

controlled dwacﬁsfmmﬁbme#eazﬁahgeinéﬁdsby Kéﬁmtf&n&&ﬂbho'dﬂsbalaw tter \w/
100 shgﬁg I n. Fl GURE nt.ert ai nnent
r

devi ce ea%ﬁﬁﬁRPeWﬁRﬁﬁyf°5.%5¥§€a¥¥6ﬁgr§§8|§gpc ?9?528%n%% taEYnchdOBt t e
recorder (VGeysSOireirkhawm auas odiapaspedyaboyATP) HébeverS nnd iklee préoet e

SOt 1oL LS AN plln 04 BnoBfilntd?, Bl S ARGl
shown in does not requlre modlflcatlon as new controlled devices are

added. This is because the information for determining the

20 functions of the various key elements and for providing the
associated key function display is stored in the various
controlled devices controlled by transmitter unit 100
(rather than in transmitter unit 100). The key function
display information is transmitted from the controlled

25 devices to remote control transmitter 100. Remote control
transmitter 100 includes an input transducer 126, e.g., Y
comprising an IR LED, an amplifier 128 and an input storage
buffer 130 for receiving and temporarily storing the key

_ function display information transmitted by the controlled

30 devices . The manner ih_which the key function display
information is transmitted by the controlled devices and
processed in remote control transmitter unit 100 to indicate
the functions of the keys at various steps of control
sequence will now be described in detail.

35 FIGURE 2 shows the arrangement of the remote
control receivers of the controlled devices which may be
controlled by remote control transmitter 100 shown in FIGURE
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detail. Renote control receiver 202 of teI evi si on receiver 200 includes an
i nput transducer 204, such as an R LED, anpd-10 an anplifier 206 for
receiving renote control nessages transmfted by transmtter 100 and
converting themto corresponding electrical signals. The data of the renpte

cont r ol-~nessagg, V\@beaﬁréfvéﬁaﬁﬁiém threas hbhe' S rited A THe?d) advi AR Ad

in the same fashion to a control unit 208 conpri.sing a m croprocessor
or mcr oconput%l?o‘ﬁ‘t hRam ZEOte:éeﬁAMQE’EZrPGFlfV@ﬁderth 2P 0st & M#gi%t a and

a ROM 214 in whassetteonecotdprogver)i 06t ahad anUadli o apedP16GAr QlaTp)
control unit g@ |nt$£$£gt§ thle re el vedtregote cantrol data an nerat es
control signal$ tor Vi 5P%n 560 € eRBETR; 366°1VERT A RGYRSIN 03

to be capdbl e adr4Q2i fnglieabt theoodnbroidedagesieesn asfecs iiq ami rbnly
signal processigg pRat gm)okol-eLsyzeﬁgﬂoﬁees%%e%OQo%fti s Qo are

t heref ore not rece| VI ng oper at operating voltage
control recei vd@tabd.is provi ded by a 25 st andby power supply (not

shown). As earller not edrenbee VabALHSL f HBELE QRE Qfozao(‘fo'"\‘:terl%lv'J.%Qdﬁe‘ﬂ:‘ Afér
controlled mg@guenti|u st eps. of increasi ng&spem I Ccit The contro

program for t B3Rl einPBE FLXaRFOPERL RORGVSHER a8 36 thiRoLEPLs and
ROM 214 230 Camtahplslfi]erkzgsfﬂ@ﬁtrééelﬂiﬁfgn&hm@l‘tef Q:roriiﬂr@llsmetsts%r ed)0 for

h st h I t Por t 21 2
Shoun i n gr cat of ShEPLFFER PR HppsR £0EE Bk, 286 chavezIAY (e G,
the informati oclosrespdndnnRCMpotrloal 2§bgnsaler.gamhecdata lnfodhe Cﬁemote
cor respondi ng % £P813&1§9§a§é l@ﬂféliogi'rﬁ.bgs(:%@trﬁ%ll SJQ%“ tiym; J n each

bl ock, for eac fransnitt aract represer%t ative
i nfor mati on fo?r%ﬁl%‘b?-’é??ﬁ@ the cowpiedninf theeskae fashiea fene ywandwad on

of the nexd st@Rit 208 &8 ﬁlein?hS ﬁQBEBBE‘o@EQ%Urt P WifcddtRdmftdrS with a
activate is stored |€ the_res iLve Qcations.. The rel ate addr esses
n

of the menory $ERaf+8ns2wRiMi A12 S?BCE‘*E‘BP%@%:&&% stOTiRg BaFa iy mBWhs.
For exanpl e, thbskey ¥hichi ancontrdl spregramd igextoxieen | Uhderaipraydof key

1is stored iqc Q réifséoﬂggg unlgaﬁbgnlnter%%%tgl%%e received remote

control data and generates control signals for television
20 receiver 200. Since receiver 202 has to be capable of

receiving remote control messages even when the main signal
proceésing portions of television receiver 200 are “off" and
are therefore not receiving operating voltages, operating
voltage for remote control receiver 202 is provided by a

25 standby power supply'(not shown).

As earlier noted, the various functions of a
controlled device are controlled in sequential steps of
increasing specificity. The control program for television
receiver 200 is stored in ROM 214. A portion 216 of ROM 214

30 contains the key function information for transmitter 100
for each step or level in the control algorithm. Portion
216 of ROM 214 is shown in greater detail in FIGURE 3.
As shown schematically in FIGURE 3, the
information stored in ROM portion 216 is organized in blocks
35 corresponding to the steps or levels of the control
algorithm. 1In each block, for each key of transmitter 10C,
the character representative information for displaying the
function of the key and the memory location of the next step



“When a renpte control nessage is received fromtransmitter 100, control °
unit 208, in addition to generating appropriate control signal, retrieves
the key function 10 di splay and next-8tep infornmation from ROM portjon
216, stores the next step information in RAM 212 for |ater use and conposes

a digitally encoded key function display nessage in accordance with the key
function di¥plEgVehidf nblR¢ oFontIRE & 90%1%% 61“1de§§| kpyndssagsivated ___ed

in 15 Ser:llsfﬂsl_tféo?)ﬁé? ofnten@nrespective ﬁéﬁoﬁbl mbcdtwﬁé a tI'hé“%@El%Q:F
or .t [a

such as an | ansni ssion,to %ﬁ g gi key
function Ch%éﬁ%i $83s%% éh?r%ﬁﬁﬂFYtéacB l?ﬂﬁ Vé 38s 3 BAPF FQJrﬁépPBQE
have the same the neey dh@l@ﬂatlhag quorlexaﬂpipLayheekeggiancmabude a
bl ock qf C t tr

devi ce follomé%9%§%ﬁﬁg sfgfggﬁgrgg?é?&gggggsgﬁfa#g§2 da a %o%%?, |c§§g
the functi disrs% nemor¥shecatienkefseachybipckat ry device 102 of
transmitter 100. The weynfangéhmeBeandnbol fbsBha¥ FBSFRERikREBiIromAN be

schemat i cal resente EY .3, .---- KEY 15 where DC
represents'?$%9§£%' c%&% aﬁﬁnﬁﬁ9§lunlt gﬁéY iz Péﬂ?@%@ﬁttph@q@ﬁ§?555%¥
representeuapprdgwiiU®C¢mnt;dlsskgnalnfneﬂnievasfuherk&geﬁhmwtlbays o; usgr
i nput Vi C 0 g n and en
of theﬂi ‘f’usrlpof?% %?%gﬁéagg %ggaﬁ : gkg}ékg&vf gﬁ"r%gt%ﬁ‘ ryl‘qlf'egsage are
not i ndi catmms theasgmatep ihformrikpheindBaM 232wifoxr Hater use _
entertai ”Z%}Le%&?ﬁ%és Sh&i-gyﬁgﬁ.l;ynﬂﬂlzoééw ﬁsleanE%aoH diggideys. This

permts t nuieri ca ga controls, such as channel
sel ecti on iMEESIEE bR SRBROFERRBFGeF1LRY 8v§ﬁ¥e§u§5Fé€P|@ﬁﬁﬁ adr ogr ans

(" aut o- pr ogirefGRHgEionh D aTNERkew Ehnatieﬁaamdpuagf mfels%&dee)i% fcwupqtetaerm o/

functigons. A three-bit.device code e .t h e re ntro
S At AL e aun SRR AE RRpLarbRE 7d8 Bhich Aray il
al pha- nuner220 chsmcht @s saar fRUBED, t dottetirgnamd seaon keyﬁnansmmtem]dlnﬂtat a

five-bit ASG4_ code is used, 15 bits per key or 225 bits for 15 keys 5 are

requi red. Incorporatlng fran1ng and errqr protection
The key function display messages transmitted by

the various controlled devices have the same format. The
20 key function display messages include a block of data for a
device code identifying the transmitting controlled device
followed by blocks of character representative data for
indicating the functions of the respective keys of user
entry device 102 of transmitter 100. ' The key function and
25 display message format can be schematically represented as:
DC, KEY 1, KEY 2, KEY 3, ==== KEY 15
where DC represents the device code and KEY 1 ---- KEY 15
represent the character representative key function display
information for réspective keys of user input device 102. _
30 Framing code words signifying the beginning and end of the
key function display message and data blocks within the
message are not indicated. It is assumed in this example,
dealing with home entertainment products, that user input
device 102 has fifteen keys. This permits ten keys for
35S numerical type of controls, such as channel selection in a
television receiver and advanced selection of programs
(Yauto-programming") in a VCR, with a remainder of five keys
for other functions. A three-bit device code (DC) permits



bits. yields less than 1000 bits. A transn155|on rate of 1000 bits per
second is conpatible with an infra-red transm ssion |ink and provi des a
reasonably short time, about one second, T¥T updating the key function
di splay as 10 the control operation proceeds fromone step to the next.

A h ref Fi d bl ock of the

di'pl ay | nf or FA GARSE: SPTHAT AT BT SORKPS 25 AT 7 es Shtterered
in RaWP116 of desriices. urASsmmmmmhametluteas alpha+mipnesihot cliavacteys 1&re
functi on di Splaedlearles i HRENER Akdy HEADSSS "6 0n5bag api 65 pper at or

124 under the control of control acter ner at or causes

the key funct ASFITocadikdised b’é(ﬁ:s%ﬁa:g@a key 199 rREES nEPRgLRekeyad
area in agcordaeCeethiirdde PRitdIPOY efﬁ&ﬁiﬁpﬁwlé!ﬁr@foﬁfo'é’@cm@ﬁ

coded data in e rec funct ay Thus
oy funct on PhESa S 9% teh R i‘ﬁ@? PR ek | Eratm A Lon it ot "°
di spl ay 106 wﬂ@M®1hxtélpem sewomd Iswwampntmhlzswﬂfw amt imfra+sedhe first

one of ool U GRALAL ol ML AN B KU UL T AL BaBEY Snbeedisglaved 25

where the first one rom1cond I nterse € second row
coIunn_conducﬁ&oattanuﬂﬁqnndwlf¢¥ ypdabing theikeyrfungbioncdisplayvepsin

a controh oseqt&% /SSC” CO SIS Sprodeddd PRYR aﬂérgééﬁnebnﬁhéUﬁéktons

In that case e S|gn|2€én$ no character” ég a gn
be transnitted for each Agaimgiigh 5.ﬁﬁ%9%uﬁ%r?%cg%%r%ct p §V%F8n§° £
g he data bl OCleﬁﬂOQiﬁtﬁge Vkéy fllil@cﬂi\(blﬁh edld(pllaywlﬂﬂoﬁmkﬁyonf stiseedi hput
evice 102 is actlv € S the g 0] S
by control 351 ﬁé%?y ﬁ%@ *%ﬁﬁf%n%%ﬁgf%ﬁ ﬁg éég s€§§§§ g ﬁAﬁrgggngg
~angd_gerror proantnni(nmmmmblﬁsan&athehehanaqﬁer-tﬁpraﬁkntbtlve keg- The

device cqde (Fdndeidagidd Py IS a Eﬁeéé EnpBa1 PreLatskyrstar ed and

t he key nunber erive S|t|on 0 e activated key.
It is noted tmhaﬁﬁ¢ﬁﬁitGEnk§§t¢En%¥4oﬁnganFB?nﬁ?P5ﬁ°is°§tSPEHrPA pRét

control l ed deviges, dciaF¥dter generator 124 causes the key function for
each kéy to be displayed in the corresponding key pad area
in accordance with the position of the corresponding block
20 of coded data in the received key function display message.
Thus, e.g., the key function for key 1 is displayed in the
upper left-hand corner of display 106 where the first one of
row conductors 108 intersects the first one of column
conductors 110 and the key function for key 2 is displayed
25 where the first one of row conductors 108 intersects the
second row of column conductors 110 and so on. It is noted
— that for a particular'step in a control sequence, some of
the keys may not have corresponding functions. In that
case, the ASCII code signifying "no character" or "blank"
30 will be transmitted for each of the three alpha-numeric
' character positions of the data block associated with the
unused key.
| when a key of user input device 102 is activated
by a user, the remote control message'is composed by control
35 unit 112. The remote control message, excluding framing and
error protection code words, has the format:
DC, KEY No.



menory Iocatlons are required for storing unique codes designating devices
and functions to be controlled. As earlier noted, the device code (DC) is
derived fromthe key function display negsage previously transmtted from
10 controll ed device and the "key no." Tnformation nerely designates the
key that was operated and is independent of the device or function to be

control | ed. THY a&sHESLdSdd S{DE) Oistﬂ?a&”ﬁs&{itRAﬁVfi‘é' A eft'&aée@'g.'-,y

adaptive to new controlled devic gain referring t

FI GURE 2, WREPHUHH Strt 'ola‘ﬁis‘é%%ek?% ?‘é‘&%‘?’&eﬂs b‘}eﬁh\ﬁﬁdo‘F“E?l‘éq ecei ver .
units 202, I rthel @< irtion refisthé t activatedOReyt he received device code

I S conpar ed to the reslﬂ?cfé ;490#)% tggfgﬁgeﬁéﬁtgﬁdﬁé%%h%nt he renote

control receiver of the con evice devi ce code
correspdhdui?iqrmaﬁiqnmisrst¢medehmt%heommeIOhteéageVIQGQDHds ROMt he

remt e cont nglngHp Rasatidhd e XadRlfea! Fok SsIBIE ulBhe  BEadEVi co code

of the renote control nessage correSponds,to te on réceiver

response t o deRignating [Jericas (3d  EWRERions te bergenkrelled: tAs
function of ééﬂ:‘aat incted, e fddvide @uaéemc;tiag Qérived cepbmothal geyi t hm

s perforne or ewth a subrouttne o] nory | ocations
starting at éﬁkﬂ éi? Qﬂcﬂﬁiﬁ?gﬁ ?ﬁ%vﬁ%§§ téﬁaﬂﬁmfﬁgﬁdnf I?Me nenory
| ocat i akO f orcqnta'o]elarb(devnecéz eand | the o‘i'rheﬁ%()no tateformati dnrnmeérehy

associ ated vy Ce% @-lht?%é 47 9tk Uhal wis Qfa{tzgdpéﬁc?ﬁ k{'ﬁ’d%%' ext é?"e'

of function retri€ving and |on I'spl ay
i nf or mati on e 4%@-%)&17 sf@EFtl-‘PFlo*c:‘he?ec‘é@%?erlhédf un'EhJ-%n associated with

an activat ed:ﬁ@a&ﬁfﬁapmdsftﬂzaepﬁéééhﬂglavéﬁuoﬁola&keé $typakaityd. .
such as for cr.easi t he contras%% % ?E% i cture, and thereafter \a)
h

presenting Ve &SRB FREE? €S. Referring once again to
FIGUREIS in addition Agaiherefetrifgntdi nnGMRBSZwahenrai pemdtdegonerdd?,

omote Cont el d4ANSIU L1 8001 39 0L OBl HPoPnE NEEEE89' ffOCH08N 96

dedi cated fu Keys functi on
key 132, | amnd 02 Eﬁxnmansmnm mltnmﬁ)at the melmdo@evaceoﬂoclgr

selecting a jg compared to the respective pre-assigned device code.

Only the remote controi receiver of the controlled device

20 which has the device code corresponding to the one in the
remote control message responds to the remote control
message. In this example, it is assumed that the device
code of the'remote control message corresponds to television
receiver 200. In response to the key portion of the remote

25 control messagé, the function of the activated key for the
current step of the control algorithm is performed in v
accordance with a subroutine stored in the memory locations
starting at the address indicated by the next step portion
of the memory location for the respective key. In some

30 cases, the function associated with an activated key
corresponds to'bresenting the next level of function choices
by retrieving and transmitting the key function display
information for the next step. In other cases, the function
associated with an activated key corresponds to generating a

35 control signal, e.g., such as for increasing the contrast of
the picture, ahd'thereafter presenting another level of
function choices. a



particul ar controlled device in .which.each of the controlled devices is
associated with a respective key of user input device 102. \When a user
depresses key 132, a correspondi ng 10 (?&gé'd renote control nessage

corresponding to "DEVI CES" key 132 is conposed by control unit 112 and

transm+tted via driver ' r u .122. trql A
respo’ngﬁ‘ to the "DEVI( %QFgQrngé g%%%r ogarlﬂlalsg:é_)ggqby , rg.'ds%r{ ﬁaﬁ{g}ﬁ:\é%yto
functi di spthg mudtagéungtieppkeyssof deeL GnPutasiavilcesd 0200 remeieh

message transgbhtedl! erhhadmstiteiren ob0Q12% 3 rcQRided [ttt e Wity 1 uiltas dih e
respective devi cg ode agd respecti ye character- r%p%esent ative data (e.g.,
representing %V, Q%RCBFe TEpngEIogn &8YS0 13 dath 38 particul ar key

assigned 80 accordi ngpedithtedofundtieth dewt a2, Tabaldwd e DERITESY, nigs
nmessages transmitted by.the . controll ed devicesg.tQ r te.co .r%e
transmtter a}lse%‘r gﬁsﬁ#?égtﬁ Sm"?#ee (?ﬁt"tpcﬁ a}d‘c_’%‘evfocr%ssea eC'rrl'lels?l &ive

pr edet er m nedpdrticndar comtrodleds defvige time whiciptaash off tthe "'QmgESed

renote controhefResddss assocatlelf AR Gf ddigildt W kPR Fput
sequentially receilved Ey transmtter 100, the correspondi ng device

i denti fying cRgVaEeer82ar e WhEDs & WSS ERIGASHR K Th tife ta_oﬁq'F’%ﬁ%’a"_nding
cor r espof@di NgcbaelheendtRe conted ods Hed Ry &3 ek gdtei iass A ADEVILES 'tekey
codes are stored i.n res ectlv% menor 0 _lo a]yeons of RAM .]1}]1_2 fvcontrol
unit 112. Thetd&f && F°WE8ﬁeéi &y c&nt{}goglr uéﬁttry(;l ARG SRS, %‘%pn]dal ng to
a device to bardeetr akibednds taansdicst Mt r daaicorithd Lisp odessl eand
causes the tr 1 SSi O OB" h nt SS .f%é 'élgo he
sel ected cont ?%%g‘g%%ﬂzo. él\% c?%ﬁ%nsfnﬁ?ﬁe %g‘;ﬂ# unctélv%&nd di s%l ay
megsage for thsansmittingla dexstnaiion dismtabIneFRI tHn TPy of
exanpl e, jshe LEMRLRICPHIRNITREAADIRY BEch Mddbadortt dismDEedMHN - 12-
where DC corresponds to the device code, ﬂe |$usl%/ stor. i Rﬁgﬂt?ll& and
MAIN i s a coddTResisited APGhPH aitCHE9 ?% Tt ?&P‘Eﬂ%‘g‘?%y %f or mat i on
for the main glespectivel devifcd todwrind| redgertiven diatéeteet ect ed
ggcit (r:gl ltgd device JSnt i3 v2° d4ADsfi 1g ed [0 Lage FRYL ofy edERNS £ CATES
assigned to the data block a particular key assigned
20 according to the controlled device. The device identifying
messages transmitted by the controlled devices to remote
control transmitter are transmitted from the controlled
devices at respective predetermined different time delays
after the reception of the "DEVICES" remote control message.
25 As the device identifying messages are sequentially received
by transmitter 100, the corresponding device identifying |
— characters are caused to be displayed in the toueh area
corresponding to the respective assigned key and the
associated device codes are stored in respective memory
30 locations of RAM 116 of control unit 112.
Thereafter, when a key of user entry device 102
corresponding to a device to be controlled is activated,
control unit 112 composes and causes the transmission of a
remote control message instructing the selected controlled
35 device to transmit the key function display message for the
first level or step of its control algorithm. By way of
example, the remote control message may be in the form of:
DC, MAIN



transm.tter 100. Dedicated function . key 134, labelled "MAIN', is used to
call up the main or first level of function.control choices of the |ast one
of the controlled devices that was 10 _.,controlled. Wen key 134 is
depressed, control unit 112 retrieves thé device code of the controlled
device last controlled from RAM 116 and conposes and causes the

transmi ssi Opnefred Do Eire 6PN B IIRIAV dd&d i MPfevidus NP {é&z’%gﬁh' s
renot e contr,ol ge, 2 qusly di scussed wth tespect t'o key 132;
causes the R‘é’&/%?‘?‘l on a&%sw 4 (‘ﬁ/r?é’tqseoﬁ’q SIS HAE the dvet  of
the control fangdrionhmdish lialye iseoamtadd crpriiamw | diesl miein cer tHidet tseas oLt ed
to transmtter . %ﬁgic t] 136, labell ed
"BACK", is tl}gleed%tg gltrlégaléllgtoﬁel ﬁhénsto evel astiﬁeld%%#lgc#l%%g%%ﬁﬁr%‘? WRHERSDf the
| ast coRt r oltke@eddransmidted daom dlheedelgeted qontreolbled sdenicBARK" key

136, controkramsmiktkercameoses and causes the transm ssion of a renote

control nessage in the 23 fo of : .DC, BACK Here al so, the device code of
the last controlled d& attﬁé{ ?Hé‘acfér?rﬂ HRY kPés 1aRelled " MADN RAM 116.

The | aft conisied Itt)mdcia\lj oD tﬁhebaxgientdxﬂlﬂ_iﬁd;ﬁ ExdpP I[i_'r‘ofofﬁkﬁti:ﬁiféxer@ﬁﬁi)l

control ness retrieving.and tr tting the |ast key functjon

di spl ay mess?g‘g’ .ce?éf %A&%é;?%fsé’ % °£§%essce°ﬁ%€rﬁn‘?gt%%v*%§%lﬁﬂb &t e

cont r ol Onessegdroddest t hemekeyt d-34asits Idepressid orcehtpdhyunit cklait i on of

the |ast conbholledddlRte acidle W Y "ld LA OP1dd A1 Ld Hast®
f ) y a battery :

Operating power for transmtter 100 1S supp The-

suppl y vol t &§@tedleag fromedMdl P& @and, compesessANG wANLLS tehe he vari ous

units of remadsadRgiodn of al¥endta Wortl Wedsddd Ltihe of@rmfogledi cated
keys 132, 134 and 136 has been depr es%%i. rl}%I}Vﬂgn one of dedicated sw t cheS\ws/
u

132, 134 and 136 is depressed, an "OR n gate 140 causes a flip-flop
(FF) 143 t o Tha ssetemotte cdontradlumessagesss & previbhesly oddscuesséd hwildd t o

couple the %lé%'éétv%t 39S (1\_/3'5), causes the key function display
information for the main or first level of the control
algorithm of the selected controlled device to be
transmitted to transmitter 100.

20 Dedicated function key 136, labelled "BACK", is
used to recall the last level of function control choices of
the last controlled device to be controlled. When a user
depressed "BACK" key 136, control unit 112 composes and
causes the transmission of a remote control message in the

25 form of:

DC, BACK W,
Here also, the device code of the last controlled device
that was controlled is retrieved from RAM 116. The last
controlled device to be controlled responds to this remote

30 control message by retrieving and transmitting the last key
function display message. If BACK key 136 is depressed
again, the resﬁlting remote control message causes the
next-to-last key function display information of the last
controlled device that was controlled'to be transmitted.

35 Operating power for transmitter 100 is supplied by
a battery 138. The supply voltage {(V+) provided by battery
138 is not coupled to the various units of remote control



to the various units.of transmtter 100;.Thereafter, swi tch 144 conti nues
to provide the.supply voltage until FF 142 is reset by control unit 112 at -
a predetermned tine after the |ast user‘éﬁrry by neans of either user

mul ti-function entry 10  device 102 or dedicated function keys 132, 134

and 136. De5| M 116.LS nvol atil e SI I &, has nal n .t
deV|ce -gode o ém§gA Et@&lgbﬁpﬁoFPgﬁ d&A%CE §§#Aﬁéﬁ$4;k? I J&Pfage
(V+) IS»not paudu 436. hast begat idepressRAV 1 ¥aempniee aff dastilcatesh matittahas
battery 140. ?2 134 and 13§h‘isf AW d, a'@ne oA CRiRS i Wl 4pnt r ol

sequence to ilTustrate, exanpl e, operation _of, the structure

of the renpteCa@BREFOR §}§Pe'ﬁ€116’0$dlplf‘t)eé-4§bd3\9’e% e e MG 1t &‘WW% 2
and 3. Inst heahabuect&@htmoemaﬂ‘cmqu teC iIdoup 1 aniaxsumﬂsaﬁgaﬂ

KEY1/ TV i ndi cat at_2Q t he .dat a bl .ock carres the id ntlfJe
oy (o9, KEPOIFhRoRREdeHE, THES Ao Are i At (g SR Eng . g Geh
Cont r ol Sequemée teatinmest to prov1de thmamsumﬂuewoltage untlI%REnl&Q(Es
Press DEVI CES tQ%&I fﬁ3§§h

control messargglét bys@ég:w ces sen e| r gﬁ ctl vée aﬁ%n}(e 7%%?/? c%he
.informati on atagt user entry by means of elther user multl-functlon entry

{)/rCeRdgger fioned gdifitar vl drmiedifedted Puntdiidh RéyC, 13‘€LEY113T4/ aﬁdlersaaf ter

KEY2/ VCR, andDeférabl¥er RAMP Wk ds Repvisd atides sipse APOt £hds ‘6 maintain
For all the unheedevdy® cdleAM¢ tHwrsalierteathtcomtmkedirdewire .even when

the supply voltage (V+) is not provided. Alternatively, RAM
(,/ 116 may be directly connécted to battery 140.
15 The following table indicates a typical control
' sequence to illustrate, by waY of example, the operation of
the structure of the remote control system described above with
reference to FIGURES 1, 2 and 3. In the table, portions of
key function display messages such as KEY1/TV indicate that
20 the data block corresponding to the identified key (e.g.,
KEY 1) represents the identified characters (e.g., TV).

Typical Control Sequence

User Input Transmitter _ Receiver(s)

Press DEVICES key. Send DEVICES remote The controlled
25 ' control message. devices send
— their respective
DCs and
key/device
_ information at
30 predetermined
: ' different times.
E.g., TV sends
TV DC, KEY1l/TV,
thereafter VCR
35 ' . sends VCR DC,
KEY2/VCR, and
thereafter ATP
sends ATP DC,
. KEY3/ATP.
40 For all the
unused keys,
"BLANK" character
data blocks are
sent.



-14- User input | Transmitter . _ Recei ver(s) Store received
DCs and di spl ay key/device information.*5 .Press key 1 ' Send TV
DC, KEY1. Retrieve and send (to sel?kﬁ'T\O.

first level function choices for TV. E.g., TV DC, KEY1/CH 10

(channel seL__&kgg#aﬁgEYZIVID (vifled Y3/ AUD (audi o), KEY4/ Bl ANK, 15
KEY5/ BLANK; U%% LANK, KEY1 %ln_&éé TV DC and %&-—s%#—a%z-{é’;c % f wrigl:i on

20 choi c y 1 Send*=RY
DC, KEYL. Retrieve and send Eiﬁgfg iy 6§§§3§§;ice

function choices sel ection). information. for channel
selection. E.g., 25 TV

DC, KEY15l, Rréds? kd¢E3/ 3, KEY10/$end&KE¥t BECHKEDL . Retrieve and send

(channel up)(toKBelXa®HIFY)hannel down), KEY14/ BLANK, KEHSBlLYedel 35
KEY15/ OFF. Store TV DC and di splay key function for chafurttiehechoives

Press key 2 Send TV DC, KEY2. Recogni ze tfet TV. E.g.,
TV DC, KEYl/CH
10 (channel
selection),

KEY2/VID (video),
KEY3/AUD (audio),
KEY4/BLANK,

15 | | KEYS/BLANK, . . .
KEY14/BLANK,
KEY15/0FF.

Store TV DC and o/
display key function
20 ) chqices for TV.

Press key 1 Send TV DC, KEYl. Retrieve and send
(for channel - function choices
selection). for channel
selection. E.g.,
25 TV DC,KEYl/1,
KEY2/2,
KEY3/3, ...
KEY10/0,
KEY11l/CHU
30 (channel up),
KEY12/CHD
{channel down}),
KEY14/BLANK,
KEY13/BLANK,
35 et . _ : KEY15/0FF.

Store TV DC and
display key function
for channel selection.

Press key 2 Send TV DC, KEY2. Recognize that

40 (for first digit first digit of
of channel number 25). channel number

has been entered
(since KEY2
transmitted) and

45 retrieve and send
channel selection
function choices
again.

Store TV DC and

50 . ' display key function
information for
channel selection.



40 (for first digit B "~ first digit of of channel
nunber 25). channel ngnber has been entered (since
KEY2 transn1tted) and 45

retrieve and send channel selection function choices again. Store TV DC and

50 el i on_choi in. S |
sel ect i-gn. Usgk Loput 'SP ayTigﬁsﬁgﬁegkon '”for”ath%%é&%k;g%?n?eLress

key 5= 2resd R¥yDE KEYS.  genduig Q&ani&&s% (T arunee eHahrd10izs Of
channel nunbe fg§)seéondpag§§tNAIN key. Send TV DC, MAIN

Retrieve and §gnehghﬁ§1 hewBlerf gggtion control choices for TV. Store TV DC
and 10 di splay key function information for TV.
Press keys2 pPress MABNniteyV DC, KE¥nd TV DRet MAdWe and Retdridvwe andieend
control). ' vi deo control function digisteseved

E.g., TV DC, KEY1/CTU (contrast up), KEY2/CTD (contrast dawmgtiamp control
KEY3/ BRU (brightness up), KEY4/BRD (brightness down), KEwhHiges for TV.

(peaki ng up),
Store TV DC and

10 display key function
information for TV.

Press key 2 Send TV DC, KEY 2. Retrieve and send
(for video control). video control
function choices.
15 : E.g., TV DC,
: KEY1l/CTU
N ' (contrast up),
KEY2/CTD
(contrast down),
20 KEY3/BRU
(brightness up),
KEY4/BRD
(brightness
down), KEYS/PU
25 (peaking up),
KEY6/PD
(peaking down)
KEY7/COU {(color
up), KEY8/COD
30 {(color down),
KEY9/TIU (tint
up), KEY10/TID
(tint down),
_ KEY11l/BLANK, ...
35 KEY14/BLANK,
— KEY1S/OFF.

Store TV DC and
display key function
information for video.

40 Press key 2 . Send TV DC, KEY2. Decreasé contrast
(for decreasing as long as
contrast). _ transmission

continues. When
the transmission
45 ends, retrieve
and send the
video control
function choices
again.



KEY6/ PD (peaki ng down) KEY7/COU (col.or up), KEY8/COD 30 = = | ;

(color down), KEY9/TIU (tint up), KEYLO/TID.(tint down), KEY11l/BLANK ... 35°
KEY14/ BLANK, KEY15/COFF. Store TV DC and’h¢3p|ay key function i nf or mat i on
for video. 40 Press key 2 Send TV DC, KEY2. Decr ease

contrast (f séka easi ng as_|l ong as contrast)
{ransm ssi oSEAIERS “When the TERSBALESEn 45 Recelver(s) I~
ends, retrieve and send the vuﬁu&€5§%r5¢ ﬁanﬁggon choi ces agai n. %

User | nput Transmitter L(s) Store TV DC and

di splay key function information gﬁ%glaﬁekon Sfor gg%ry for - Power
down transmtter predeterm ned decoupl e tﬁ attery). time. Press
BACK ke No en¥Rd for DC, BACK power &§Wﬁ|gygn§ﬁgt§gfd function choi ces
10 predetermined (decouple the battéryghannel selection.
Store TV DCtamee di spl ay key function

Press BACK key Send TV DC, BACK. Retrieve and send

_ function choices
10 for channel
selection.

Store TV DC and
display key function
information for

15 channel selection.

Press key 11 Send TV DC, KEY1l1l. Increase the . \*)
(for increasing channel number
the channel number). as long as the
transmission
20 : : continues.
When transmission
ends, tune the
channel at which
transmission
25 stopped.

It is noted that in the above control sequence
that a predetermined key (i.e., key 15) of multi-function
user input device 102 is assigned to the "OFFY" function in
various key function display messages. This allows a user

30 to turn the television receiver off at any step of the
control algorithm without having to pass through the first
or main function selection step. It will be appreciated
that other frequently controlled functions, such as
increasing and decreasing the volume level and increasiﬁg

35 and decreasing the channel number may be treated in the same
manner. It is further noted that in some cases it may be
desirable to provide dedicated keys for frequently
controlled functions.

It will be appreciated that key function display

40 arrangements are possible other than the one shown in FIGURE
1, in which touch-sensitive membrane 104 overlays display
panel 106. For example, individual keys and associated
individual display elements may be provided (as is disclosed
in the above-noted European patent application). However,



i nforhation for 15 ) ﬁ.!".'channel sel ection. Press key 11

Send TV DC, KEY1il. | ncrease the (fodr I ngreasi ng

channel nunber the channel nunber). as long as the
transm ssi on 20 conti nues.
VWhen tLansn1SSiﬁnaﬁpdérstﬂm&ttBﬁecaﬂﬂaﬁbeﬂénwhbﬁbwhriﬁSFE@@REnlzis more
stopp%d S notedttggé % th 8 ontrol g enc%

pr edet éﬁﬁ1ned KEPIF-30%2§53 558 ﬁﬁ? - Fﬁﬁ@?ﬁ& dsé anﬁFgﬁeFPEQefbfﬁ s

assigned to thﬁuncrianfuhoicea anevantmuspheydfﬁottwam1duspb¢¢pses§ages
This allows a useE ﬁ %ﬁ the television receiver off at any step of
out

the control algorit aV|n8 to pass through the first or main
function s®lection step.Wpil@jin EEGHBBr dci Anput: hafferndldof isqsbowny as a

control | ed fungévies, s%ﬁ&ﬁaﬁé Eﬂéﬁ\eﬁﬁénﬂlé%p%@k@é%knﬁrt B&e&%&bﬂi?ult@fe'
and increasing ecre nne trea I.n. the

same manner. ?eY%C?u??ﬂ%?lﬁb?éhggﬂgf°}nugﬁﬁe &§SQ§ FFaﬁﬁylﬁgeJéélpang:to
provi de dedi cawill Kieg sappreéiatednthutcdnputl badfeanatioonay be Wil | be

appreciated th N i Sp [rangenents are possible other
GREVRtHPElRE EheNbdte Hevide

t han the one shown ] ev3‘ucﬁ sensitive nenbrane 104
overlays Wsplay panel 188.e#&viiexanpkted,i theypdesenteyemate sontgiodt ed

i ndi vi dual di splayngbRaREA! §nrwileﬁ BhaY k@9d f(lﬁ%t'ﬁmd 'd&%?‘i%?fj inFoi@tio

above- not ed European atent applicatiagn). ap ars t at
the arrangenen®tSF8dtn Pntb$CfﬁEtI°1§eﬁDFSVEGﬁﬁaéFaéhGrl§§§Qﬂﬁmt

especial ly i f transgettesbenie) isnaavantaaebaes siheea ity @:lemtnq taquows
vari ous steps rit hm \Whi | e i, RE 1,

f L. al
orut burt o for Meherafdi niofdRE. ol Sopiralden davins s it S cssor or

m cr oconpl® er modlflcation of the transmitter unit. The present remote
control arrangement is also advantageous since it
significantly reduces the memory capacity required for the
transmitter unit compared with the system disclosed in the
above-noted European patent applicatioh. Depending on the

20 complexity of the control programs stored in the program
memories of the remote control receiver units of the
controlled devices, the key function display information may
be stored in the same memory device as used for storing the
program for controlling the controlled devices (as is

25 indicated in FIGURE 2 by ROM 214 including key function and
display memory portion 216). Alternately, the key function

o and display information may be stored in a separate memory
device.
The modifications described above to the

30 embodimenf shown in FIGURES 1, 2 and 3 as well as others are
intended to be within the scope of the invention defined by
the following claims.



devi ce conprising control unit 112 of transmtter 100, it will be
appreci ated that input buffer 130 may bé incorporated in the sane device.
10 As earlier noted, the present remote control arrangenent in

whi'ch the key function display infornmat i_%_i s st | ol | ed
devices (rather than in the transmtter Unit) |jmﬂ mg i,m‘m[‘uce it
readily allows for the addition of new controll ] ou o

15
modi ficati onpp{Mdde transmitter unit. .The present renote control e
arrangenment TS al so advant ageous since it significantly reduces the nenory
capacity required for the transmtter unit conpared with the system

di scl osed in the abovetjotrdrémoteceonfebinkyaern ol at 1leagendnag on the
20 conpl exity of.dh ont r.ol - proqr: stored in the program menories of
the renote &ﬂﬁ%’li%‘ie ?‘é%cﬁniegmgFggiﬂ.gControl | ed devices, the key
function display inforastransmigter unbteinciudings asermemtry mheanse as
used for stqrj : 0L £C L ' r.Ql evi as is
25" i ndi catiy s M}%E%f‘#f% BRYED-ERAS LR ROV, TenfRnts, bEPulTS,
menory por t iRSAE for Ax tting; hwheayar kayt edement dissppeyateter nati on
may be stored in a separate nenory device, .The, nodificatiqns described

. above to thé 3(fem%'rﬁ>ocﬁ%$ﬁg§ho SPAIE d‘ﬁ&%ti,ggénﬂnds?‘ scﬁé‘gpiéegt hers

are intendedewide vwandi nidémtifpprgof thée opeeation defi nsdidy kew
foll owi ng cl aj ns. 1. Arenote _control systemfor at |east one

CLAL M5;
control | ed (RLERRNtL @R AASPlAY: MEARS £0F displaviag dnfermaddoant ry

neans havingigeddAERAgyeRé SuhttibHBChbetcHAted HItH Saidliieyl eleARRLR)!
transmtting, when a key_ele ro

R A ST AR TR L R e g S5
said key elderide amd inshudjngeinputomednspifox receivingaisadd irdmoitef yi ng
en St S EROE et e8P RuhEKIEh°MRALSY ReBaP AU e coc) 1
r enot e character-representative information for identifying the
functions of said key elements of said transmitter unit and
corresponding control information for various steps of a
control sequence for COhtrolling said controlled device; and
output means cotipled to said key function memory means for
.. transmitting a key function display message including
character-representative information for a ﬁext step.of
said control sequence in response to said remote control
message and also information identifying said controlled
device; wherein .
said t:_ransmitter unit further includes input means N
for receiving said key function display message and for
coupling the a:s_éécia.ted character-representative information
to said display means to cause said key function information
to be displayed;
. said transmitter unit still further includes
memory means for storing said device identifying
information im_:luded in said key function display message;
and ’

said remote control message transmitted by said
transmitter unit includes said device identifying
information stored in said memory means.



r P —

control nessage; key function nenqry‘héaﬁs.for storing
character-representative information for idem?fying thHIH“HHII “HH‘mf" Imu d
key el ements of said transnmitter unit and corresponding €eoncral mntermation
for various steps of a contyol seqﬁgnce for controlling said controlled .
devi ce; .and out put neans c Y TS FIFPHRYF A ndfoF§ChbaRsipoflaim
transnﬁ%;j ng a key, mheteinme di spl ay nessage i ncl uding

charact €r-representati ve i nf.o; ' ra next siep.:of _said control
sequence in response to sa:‘gaaoffégsé)j[sg&c%gt'?%ﬁnﬁreﬁgﬁ 'ég%ﬁdaaaéﬁpiﬁ¥o?ﬁﬁFioﬁ and
i dentifying said control | ecsalisliuser intry meanhs compsisésea tnahsluceheror
i ncl udes input mMans, L Arl L&k KEYe fﬂ%ﬂﬁ. LSp age.and

for coupling the asso%%ﬁée@?c df';ll%cf:'iﬁgjts'zé'?fgérjlepreesen a %ggtgégoé%fggﬁgtggégi d

di spl ay neans t o HEARIR¥E RaNGky function i nformation to be displayed said
transmtter unit still further includes nenory neans for storing said

device identifying informatjon jncluded in said key function display .
message; and said remote cohtrdt TRRQLRELMEER} FYEheByasaracitadsiht Féaim 1
uni t includes saigk deyviwitedealand i fying information stored in said nenory
means. -19 - 2. Arenote_ control stemas.recited in Jaiml, wherein;
sai d display means incl udessaal(gi]%?ﬁ a@'yrb%"f‘?e‘?n ;dlami§%iraeﬁ§§?eeg1{"?‘93%§ﬁ§d by
conpri ses a trandaicbrdutput mewpmrehtsdidiaheceinet | writeibeorghnlzedelhagiata
sai d di spl ay pangls Qirof o G4y I S ' Lh. Cl ai [
wherein: said ke;e)"1 ]’foucﬁ?: féoarn_ di .srg? ay nréggs%%geé%cfe%%nér% %ﬁ%%éggtég?‘%oég%éfaﬁﬁiﬂg
of said receiver fion tidentifping cthe rfuRstion ceksa coespeativei kgy element,
char act er - r epr esgHatdded ¢ {8 rSEtd fded ckyigp tq ;
redSpéctive key el e_matrﬁ, t le po"gsftél%r?o sai da%% b‘?%%lgfsi %mg?ﬁiﬁgga?ﬁnégiiqn
function di spl ay HERlae Mssageiheing (letermined | ¥ sthenlecatipng of said

respective key elements on said transmitter unit.

4. A remote control system as recited in any
preceding Claim wherein:
said transmitter unit includes a dedicated
function key element and said output means of said
transmitter unit transmits a remote control message,on
operation of said dedicated key element, identifying such
operation; and _
said output means of said receiver unit transmits
o a key function display message for a predetermined step of
\ said control sequence in response to said remote control
message identifying the operation of said dedicated key.

5. A remote control system'as recited in any of
Claims 1-3, wherein:

said transmitter unit includes a dedicated
function key element and said output means of said
transmitter unit transmit a remote control message, on
operation of said dedicated key element, identifying such
operation ; and



respective key elenents on said transmtf{er umni ; r ol
systemas recited in any preceding C aimwherein: said transmtter unit
i ncl udes a dedicated function key el ement_and Sﬂ!m
mes
T

d
* r Nof sai d
transmtter unit transmts a renpte contro y of said

dedi cat ed key el enment, identifying such operation; and sald out put nmeans of

sai d receiver unit tranggiyes dudgit mikd OF U BedBRAIGALE Eran

predeterm ned step of s control sequence in response to sald renot
control nessagekp¥efupciioR HERIAK MYSHray ingly GhaxprRESr=5. A

remote contr Okeﬁfébérﬂtg%iw irfFbrnia toh GorClRidiR eyl nq\ﬁ'erﬁi-%ueﬁéhdined
transmitter unit includes. a dedicate ncti g el ement . an ai d. oyt put
means of sai d°PPaRESALE, KGY & q@ﬁﬂﬁﬁt£é¥r%ﬂﬁ#&é?&ﬁﬂqcﬁaﬂ%§§%5€F°g%eH
operation of gawdceedi cated key el enent, identifying such operation ; and
-20- said output neans of said receiver unit tra a key-function display
message including character- representative information for identifying a
predeterm ned one of saiéd key rsmotenteorrok BYstem isipstantiablyodsed
device. 6. A heyRlGLeRUllellacuei SRS UPHIAMd Aldende 5T @heDEECERDARY EhG D

wi th reference e acconpanyl ng draw ngs.
drawings.
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