-1-

[err] RAPI D ACCESS REMOTE CONTROL SYSTEM The present

i nvention concerns a renote control system Renpte control systems are
wi dely enployed to 5 control video and audi o consuner el ectronic

equi pnment. The speed at which such equipnent can reSpond Is inportant to
users, especially for certain functions. _exam 5;1 | evision
recdlvers and vi deo cassette recorder-s have provL§ on's AePJ" tepplng" ff}ﬁn

one channel

"channel

down"

to anot her when 10 a user presses a "channel up" or a

key. I'n presBIn ACCESS OREMOTE SEONERBL bRsTeMeppi ng speed

is limted by several factors. Tn nmany renote€ control sSystens a m ni num
pause is provided before a new channel can be selected so that a 15 user
has sufficient time to dethe rpmem'atmmn'pmgrammma pr remoteycenteol ed

channel

I S.

A

pause i s about 0.5 seconds |ong. That neans it takes

about 5 seconds to step thr %gh 10 chapnels. In an inproved renote _control

system a new 20 channdte®

presses,

down" key Thi
as "machi ne-gu
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dHY (it Ef&ﬂrnggéeﬁg thFﬁ ause is
provided before a ne channel can be sgfgéégd ggsgﬁat a
user has sufficient time to determine what the program for
a presently selected channel is. A typical pause is about
0.5 seconds long. That means it takes about 5 seconds to
step through 10 channels.

In an improved remote control system, a new
channel is immediately caused to be tuned if the user
presses, releases and again presses either the "channel up"
or "channel down" key. This type of rapid access operation
has come to be known by some as 'machine-gunning" or
Yshot-gunning". However, even in this type of improved
remote control system, the access time for selecting a new
channel is limited by a so-called "debounce" operation
normally utilized to minimize control errors.

"Debouncing” is a term of art originally used
with respect to keyboard switch decoding. After a key of a
keyboard is pressed, a "debounce time, corresponding to the
time required for the associated switch contacts to settle,
is allowed to elapse before the key contact closures are
decoded to minimize decoding errors. In remote control
systems, a debouncing operation is also conventionally
provided to minimize control errors that may otherwise
occur due to unintended momentary interruptions of the
reception of a remote control message.
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An interruption of t:he reception,of a renpote control nmessage nmay occur. even
.t’hough a user continues to press the correspondi ng key when the user
nonentarily points the renote control transmtter away fromthe 5

t ek evi sion receiver and toward the ce|I|$ or floor, for exanple. An
interryption can be interpeted as a key.Tel ease and the resunption of the

r enot eNeont r ol nmessage (when the user points the rempte control transmtter

back to the televisi O“Aheiﬁtééffﬁp&ﬁ@nb@f'fﬁ@rﬁé@éﬁ&@ﬁ S04 heemdte key

press for the sane_renote control command he case of ";o Ie" type
control - funcFPBﬁ§°@|mgssagﬁnB?YoﬂgcgﬁcﬁV%Q ?kﬁ%ﬁ ANFSF SORCHES TRiting
~which are swpkrebedthenc &ﬂdspoﬁﬂlnghheyawhengtnekeseromomembmnlhg to the

function is gr ﬁingg %gﬁéggtgo tPstéanéﬂfteer éyag P ed 15

i nterruption nessage - bgﬁca use eS|red t oggl i ng
bet ween She tedewision skcehveruandi teward| the ngeilinrgoorcEleeke f@relapse

before a newehapphe. CORM theemﬁﬁﬂohscsﬂesétﬁﬂtéfﬁeteatheaeﬁeyl on of a
previous renote control %Vents t undes red Zﬁ glln
toggl e funct K6A&3EEe 3D ﬁanFﬁﬁﬂgﬂ ﬁﬁﬂeﬂfapﬁ € fewe ﬁp??ﬂ §°5fm

control nESSQQhenUthrhue&tpbxntdebhanrengteleontraittrahsmspeen hachhuch
an i ntended pew cont.r o r h

i nvention. |st8'Fb@?gﬁﬁFglﬁlpgnﬁfgggggg&oﬁgnbﬁ s§§ %gggtéﬁ ﬁg gnafiﬁ%ouncmg
‘operati @9 fokeyr pressi fgruthessase reggtengootrobggoemanﬂet|&nsthﬁ ¢23Ponse

to unintendedg mtt%fgfd&@--l ‘tg?eot: ﬁt&SﬂDrﬁneeﬂbhel (ﬂﬁésggeuhahaﬁyeéﬁenl 8§S
allows for very rapird rep6hse ?s horter than e, debounce
press-r el easPOVeF -contxed apgdyandior BRiIpgLHvV! bﬁEtPBﬁssgstEhgﬁ tgﬁglng
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absence of a j gallﬁ‘aSE%%eEﬁf k! %”ch’&%s”%‘ﬂ RBHEDFAneeAbho!
command to be executed e term natiqgn of th i bo n tlne del ay.
The detector =~ -3- Allowing a debounce time to elapse ore a new

remote control command is executed after the executlon of
a previous remote control command prevents the undesired
20 toggling of toggle functions due to unintended momentary
interruptions of a remote control message. Unfortunately,
debouncing also limits the speed at_whloh an intended new -
remote cOntrol'command can be responded to.
' | The present invention is directed to a remote
25 control system which has .a debouncing operation for
s : preventing undesired toggllng of toggle functions in
' response to unintended 1nterrupt10ns of a remote control
“message but nevertheless allows for very rapld reponse
(shorter than the debounce tlme) to a key press-release- ’
30 press sequence for such functions as channel stepping.
' Spec1f1cally in accordance with the present
invention, a remote control decoder, which provides for a
debounce time delay before a new remote control command is
executed after a previous remote control command has been
'.35 ‘executed, 1is also respOnsiVe_to a detector for detecting
the absence of a remote control message for allowing the
new remote control command to be executed before the
termination of the debounce time delay. The detector



" to FIGURE 1

t akest he form of an envel-ope detector for detecting the envel ope of a
nodul ated carrier conprising the renote control nessage. Sanpling the
envel ope a predeterm ned nunber of tiges, with a given nunber of -sanples
~having an.5 anplitude bel ow a glven3revel i ndi cates the absence of the
envel ope and thereby an intended end of a previous renote control

desor! bed By Sorobfiast &% R@%%é??%%s%"??gpEf%?e%te%’é%%%p%ﬁﬁ.v“n'g'
~ Drawi ngs envefiopk: of| 6URBduleleds carblierk compyisingf thet skmotei on receiver
with a re%&e&&h%egﬁgégt glgaﬁgagﬁ& RflcC8hvaLBpEea! BredeRbrhiifelr SseNt

i nventi on; wave orns Leprésenting renot e
control nﬁ§@§§€s°§n§éﬁe§erﬁa 8ogavenorumbrrcRfasampdesyhavingnadr st andi ng

the oger aramgnwhdbh BelloW0he gcioehr vaenst eﬁatieabesd eher abeénwet Bfr ehar ence
v E a ig g 3 % rtion of program f or

control | i RGVE-RPEr 8P §§8PY|ﬁ9I&E gngd dtﬁB 2 FeFﬁFXleBﬁtF OLest em -

shown i n EbfURB1ltransmissdence with the present invention; Fl GURE 4 shows

- a maveforn1he|pfu| d t g n ch may

. be enpl oyed_in the F@ﬁ%?egégn ﬂﬁgs§§?§§?§gpbﬁcﬁhé %gggggt ghqahtwgh

FI GURE 5 WAddsbe Besexibedg barrrwaw ofr exampleonwish zefevencenten thay be

utilized heeh ?ahgqabenggaggﬁg gﬁshﬁqbﬁhown |n FIGURE 1, especially if the
encodi ng forna own in gtl|l2 . The teIeV|S|on r.eceiver

shown in FIGURE 1 382 Fﬂgﬁu&e§h8“FuﬁeP eckofipgramgodng SeleNdskensi gnals

lrgce! veolI &bcaavBEhwﬁmht ac Qeﬁotao ednfgollo s@ste{neeh&ddghﬁ@q_ﬁbr}tglh[ Odu?:e. an
si gnal cunder. t contral tuner.control ~unit 3. e signal is -

- filtered, fg PFFFe%fa opﬁgﬁﬁp e18y88§§88d inan | F section 5 before bewag

coupl ed 35 to a vi HE86URE0Reshiows snmplifand waveddrmsprepresenging t 9.

In vidgo p ?%%SEB§E¥Bitm 58 ge%g %%%hﬂgcﬁghEtgon%e%B&%h

conponents o ar e pr ocesse roduce Vi éeo and

~ audio Outpgefgiga§|gndgrstandlng t e operatlon of the remote control

system to be described with reference to FIGURE 1;
FIGURE 3 shows a flow chart of a portion of a
program for controlling a microprocessor included in the
20 remote control system shown in FIGURE 1 ln accordance with
the present. 1nvent10n,'
FIGURE 4 shows a waveform helpful in
understanding an exemplary encoding format which may be
~ employed in the remote control system of FIGURE 1; and
- 25 ' FIGURE 5 shows a block diagram of a remote
control decoder whlch may be utilized in the remote control e
system shown in FIGURE 1, especially if the encoding format
shown in FIGURE 4 is utilized.
The television receiver shown in FIGURE 1
30 includes a tuner 1 for tunlng one of the RF signals
received at an RF input correspondlng to a selected channel
to produce an IF signal under the control of a tuner
control unit 3. The IF signal is filtered, amplified and
otherwise processed in an IF section 5 before being coupled
35 to a video processing unit 7 and an audio proce551ng unit
9. In video proce551ng unit 7 and audio process1ng unit 9,
- respective components of the IF are demodulated and
processed to produce video and audio output signals. A



mai n power supply 11 provides operating power to the portions of the_
television receiver described so far when the receiver -is turned "on". A

n croprocessor (or mcroconputer) 13 generates 5 control signals f or
various portions of the television receivergi-n response to a user initiated
connqnd~entered by neans of a renote control system 15 (including a
‘transmtter 15a and a receiver. 15b), with which the invention is concerned,

or by means of madentposierpaurpiyndil pirovtides) opevatdrngopowbe tecehwer

. P o S e S S A
pf ocessed by m Ghepresedser 1% tuxned: donly" power supply 21 supplies. .
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control- signal e%ﬁ%@rF? f¥sF8W rﬁ ﬂﬁ BREP¥eevi si on
recei ver on andtmhhsmm¢hamndﬁauphd(@UEecemdetCMSbmelwﬂthnWhiéﬁm&heontroI
signal s coupled 3.Log..C gakh

1 ower channel s téﬂg@ﬂgé e§$p§£$5 Qﬁﬁﬁ nOE 5¥ ﬁgﬁhg ok v%é?ﬂfé% Bhﬂ?fn£389
down" (VDN) 1&onishewndi gemnteso@nl et a;egeawsrpisseégl- nngqrppgwessor 13

increasing and deehaddGr %sﬂn%@etbe‘iﬁbtrﬁﬂﬂlanﬁubf &Oﬁibgkaﬁ' g88ted in

coupled to audio roceSS| for ective ti,ng and _un-mutin

the audio respofs®&° ﬁﬁaian nF@WPrXAd hutlﬁgReéni FsspﬁﬁHFgegoF?e§Bﬁﬁ%
to {oggl e funct idara p‘r'laﬁs‘essed oy irdies—oparbgesborane.reaet'staudby"gpogéat ed,
bower ~ori+ andsyspiyed SHHPIE" pRBE e B, POALES e microBREBesshR 130hnd,
up and vol uk& dmwmotencnnmnplameceeperuseaonpngéﬁbrafeuemohe CQBPEOllve
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step). In the Ca e or the chann

(i.e., main power supply 11 is not prov1d1ng operating
power) so that a remote control command for turnlng the
‘receiver "on" can be processed. '

20 : : The control s1gna1s generated by microprocessor
13 include: a power on/off control signal coupled to main
power/supply 11 for turning the television receiver on and
off; "channel up" (CUP) and "channel down" (CDN) control

_ signals coupled to: tuner control unit 3 for causing the

25 next higher and lower channels to be selected for tuning;
"volume up" (VUP).and "volume down" (VDN) control signals

- coupled to audio processing unit 9 for -increasing and
decreasing the volume level; and a mute control s;gnal
coupled to audio processing unit 9 for selectlvely mutlng

30 and un-muting the audlo response.

The power on/off and muting control signals H
correspond to toggle functions. That is, as these signals'
are repetitively generated, the respective functions toggle
between two states (i.e., power "on" and power "off" and

35 mute "on" and mute "off"). As the channel down, volume up
and volume down functions are repetitively generated, the

~ respective propertiee are changed by increments (i.e., one
channel and one volume step). In the case of the channel



up and. down control signals, each tinme'one.of these channel change control
"signals is generated, the tuning process is interrupted and the tuning

vol tage for the next channel.is caused to be generated by tuner control

unit 3. For .5 exanpl e, if tuner contrg unit 3 conprises a phase | ocked

| oop, the latter is acconplished by caustthg the division factor of t¢e
Qrogramrabl e divider of the phase | ocked Ioop to be changed. Renote. control,
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transm-tter leange qamtsebl sl%l%%@&m@&dﬂtﬁ% taniinga processgis .
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pressed, a ceRY o\:ﬁh% ge%é%t%%rh Soptral Q’éﬁé:rét-ed °T-he renot e

control sresmanpwprﬁeewerawnﬁ‘ommﬁmcbommsesow phaveglockedcoded -

anom oo ordy LHIFLL800EE 11 ekt il Yo BRI sl IR,

greater det afacmx mfetlpecpm@rm@m_e AividerebHdde phase dogked Aeopa

- predet er m negy @redeterm ned time duration and repeats as long as
the key is pressed eriod of the 25 encoded pul se signal
corresponds to the co s%‘b‘é?‘éﬂjemqqi“ltqf@rpr]&aséd‘wes Thus, as'|ong

?f, t|h§e ey ltpuﬂimﬁefh swhech ckeyd asmts&:d dmg:d?i leumut s:lf,ly ﬂfeamﬁ:mlgb

e renote, c [ O #

Renot e cont r%ﬂ'gl(?)%i ﬂ/%ggﬁigg%g&éﬁ%e d‘g?aoégﬁ O& : ro é{f)ift? grdecode
t he recei vedtramsnittent1%a mmed). mhmmne@mtswt@x gsals _

identified ont ei g t o/
(e.g. . allgﬁé‘&ﬁgsﬁ@&mé&.,é sedf S ad & WARSUGE" the

onsi ve: di ode) and a |f|er for convertlng _
the recei vedtesPesEh¥e $ELECR AVEARRLLS eﬁ‘glié Hms, t %l%ﬂ
el ectriggl s{@ngl, i spened@) esitate an BnVRImpaasiel ec&;prlibm.cféa produces an

envel ope si gé‘o"";':réé’ﬁéz?&fﬁ&d'ré‘ﬂoéé’ SO SN Gk Y S YW atda L iSOt e
remote control message comprises a carrier modulated with a
pulse signal encoded to represent the function of the key.
In this embodlment the remote- transm1551on medlum is
- 20 infra~red (IR).
' "As w111 be descrlbed below in greater detail with
~ respect to FIGURE 4, the encoded pulse signal has a
predetermined format, a predetermined time duration and
- ‘repeats as long as the key is pressed. Each period of the
25 encoded pulse 31gna1 corresponds to the command associated
with the pressed key. Thus, as long as the key is pressed,
a ser1es of commands is continuously transmitted.
‘The IR remote control message is received by
remote control recelver 15b. Remote control receiver 15b
30 and microprocessor 13 cooperate to ‘decode the received
remote control message to produce the control signals _
1dent1f1ed above.
_ Remote. control receiver 15b 1ncludes a transducer
23 (e.g., a light respons1ve_dlode) and a preamplifier 25
35 for converting the received IR signal to a corresponding
electrical signal. The electrical signal is coupled to an
envelope detector 27 which produces an envelope signal
corresponding to the encoded pulse signal of the remote



control nessage. The' envel ope signal 'is coupled to a decoder 29 which
.decodes ‘t he pul.se signal to produce a binary word which if valid, i:.e.,
conforns to the predeterm ned transm ssion format, represents the command 5
corresponding to the key of renote control transmitter 15a pressed by the
user.  Decoder 29 also generates a "valid" sbégnal indicating when the
assenbléﬁ bi nary word corresponds to a valid conmand. Further detalls of
décoder 29 will be. de cribed.bel oy with r ect.to FI.GURE 5. e .10

envel ope si gnal CORKECH; REF§aEErmm emﬁ?ﬁeg t$kongL 38-coy Eﬂe?coupled
.to m croprocessdecéder! 29stvhith Hecodesdtherpul datsidnak tdsmpmrhide)la

si‘gnal s di scussgg gpgngrgnﬁhigﬁ Y?rbgff[%ouipé'f, Sé&%ﬁn ‘ge&%ier 29 are

I-ndi cat ed as belng m Cropr ocessor arall el
form for sake Breéﬁﬁﬂﬁﬁéﬂﬁéntré§§m¥§%49ntﬁksméﬁfaEﬁﬂﬁﬁ%ﬁﬂtﬁlthﬁlqpmmandn

through a Ssrlaboﬂﬁéépbﬁalnéstéatheekeﬁ06fdreﬁ6€é(H%hﬂﬁﬁﬁﬁoﬁr miEEE¥ 15a
program contro

t | d
conmand decodedpﬁggggégh geugggerh$ na.%io spon I ék?ﬁu?f(ﬁa
"debounce" ti nesilgha} indheatshgbhheﬁ_eﬂxefassemﬁlhedldsnﬁrprwoﬁd each valid
command oo thal BRERLake! 8L YBi1 8MSoktind! RN Gles Y L1 1% # coter

tenporarily poifi Fe“Roft For -1 raneh

t el evi si on rece29erMI bepdesgribed. below twikth crespret (YO F HAIRE Swer &heot

provi ded, jpe iaheeiopki 82g§nady! éhéebiﬂéﬁf PéHRahd Gréad TP Ab (6, Py
press- release press zeguence m& coul d cause to g@le functions such as
power and nute F&9BAde8FRaFPYP 8égF% migroprocess 3rhe debounci ng

operation i s depicted by Bavehould Keanotéd diefé GIRE: AshiYe eflvs reontdsyli ct S
2 regote contr ol 4easacR;SAILER OoPe > NETIF. YalniiE ‘Rf.‘t %4

pr edet er m ned dur g Secon separa spac |r&ervals
(e.g., 8 nillise&odaepdern 9oarehenéscate@nmﬁwhe1ng ¢vipligd b Andickrom

due to thejgsery}epBBEBELLYOS § SCihn_SafSITPéP f&ﬁﬁrofof rs”é]@é"éfer 15a away
fromthe te|6VISIO£ recei ver

eformB indicate t, the. cp S|gnal
generated in rceFB sea!:aowedﬁaérabiy Wietnsine oaet ol it g nt
comand) cannot thbeugh antekial data bus. -

_ _ As earlier noted, microprocessor 13, under
- program control, generates the control signal correspondlng
20 . to the command decoded_by decodexr 29. _The program 1nc1udes
| provisions for a "debounce" time delay to be established
after the detection of each valid command so that momentary
interruptions (or dropouts) due to the user temporarily |
pointing remote.contrel-transmitter awvay from the
25 television receiver will be ignored. If the debounce time
delay were not provided, the interruptions could be
interpreted to correspond to a key press-release-press
' sequence which could cause toggle functions such as power
 and mute to undesirably toggle.

30 ~ The debounc1ng operation is deplcted by waveforms
A and B of FIGURE 2. Waveform A depicts a remote control
message comprising a sequence of commands of a :

' predetermined duration (e.g., 56 mllllseconds) separated by
space intervals (e.q., 8 milliseconds). One of the

35 . commands is corrupted or degraded due to the user _
temporarily directing remote control transmitter 15a away
from the television receiver. Waveform B indicates that
the control signal generated in response to the last valid
command (before the corrﬁpted command) cannot change until




-7- after the debounce tinme has el apsed so.that the corrupted command is
‘ignored. It also indicates that each tine a valid command is received, the
- debounce tinme is reestablished. - As shown, in the present enbodinent, the 5
debounce tinme is set. equal to the duration of three commands pl us the '
- spaces between them A problemw th theZdebouncing operation, wit hou,t,« t he
provi si ons of the present i nvention to be described below, is indicated by,

viavef or ns C D qf F RE 2. 10 Wavef.or m |nd| ates.an i ntentiqnal
interruptiorf 1%‘ punge. ddme Ras.AlaRsed 5&‘9&5 afOrRBPESH! r ol
si gnal genercnmhndl Ises;grrmeedo al t ad iseb amlmacl:e@oé:hartobathr timet @, and

therefore Ay ?gmf% ot d%%% d ¢ til after the
debounce ti rre ay&hlk ({ pse t%% %&%% tt'"ﬁle g’%eed at which the
remdte cont r’?ﬁe%t}@t re@ﬁnﬁh?"flb fife thep present, epbodiment, i Sheof a

- control si gradbdutide m@tmrwét lél;uaﬁlnd:o Qi!@@ra‘ﬂ% offotnkeni dl y stepping.

from one channel t debounce tine delay. 20 -
To overcome & Wﬁﬂ‘gﬁ) ‘gﬁ*%e%ﬁ #@%@é&u operation, in the present
‘renpte control systemaafpmobleme vddﬂmttheordebbtmcuig dpemalmnn byithoater 25,
t he envel op At

pr edet er m ne nmr | rrée‘fs]I 2 1%%%%'% eter%e%ggegl me

i nt erval (ehflo‘ﬂ;o-"rﬁll )blfdﬁj’@r qrﬁ'énct H@dsPaQé' FACUREaR-(e.g., 8

i |1 seqpndaygaRetolReT Siisdistes aﬁprﬂmﬁmwalmﬁtte&h%ﬁbnt kae kbea

‘debounce ti deI _1ft eIo t gh .cor tupt ed .
or degraded * _(,IEE A5fe ug’g?v‘?# q%tj: tttg‘ago%g1 CERP&'GPH- F&H?ﬁitter
15a away f r,(genémateﬂemsrespammera) vat]h.d mmtuatrﬂidoeb aBE or nore o
sanples will g us ut e Ssi o
and the debo%%%elrga?)%ér)at I'on ?C‘I%}fo IIHIJ% t'n(aetw' Q'%'Iig"'lat ?e%%ngﬁ‘g‘ogg‘rrent

t he occurr er@spsmdad ¢tqhamtil tﬁ@ﬁl‘ |‘céx¢e|debpunceafbpmes dedaychass t he -
presenggg of élhﬁ:é%m/e' QRS AFIRIL Y, nﬂtﬁéter A WHIh RHRUTelio®@S T SSi on.

e et 0k At o Sebentd Bobie ot Efom
envel ope si gpfala donticl EEEEl sudhxhsnﬂuhannel up" and “channel down'"
' for rapidly stepping from one channel to the next is
limited by the debounce time delay. '
20 . ' To overcome the problem created by the debounc1ng
' operation, in the present remote control system after the
_detectlon of a valid command by decoder 25, the envelope
signal generated by envelope detector 25 is sampled a
o predetermined number of times (e.g., 10) over a
25 - predetermined time interval (e.g., 10 milliseconds) longer g.i
than the space interval (e.g., 8 milliseconds) between '
successive commands but much shorter than the debounce time
delay. If the envelope signal is present, eithough
corrupted or degraded (due to the user misdirecting remote
30 control transmitter 15a away from the television receiver),
the amplitude of one or more samples will correspond to a
continuous (although corrupted)'transmiSSion and the
debounce operation will be initiated. In the present
embodiment, the occurrence of more than 2 "high" level
35 samples indicates the presence of the envelope signal and
therefore a continuous transmission. However, if the
envelope signal is absent, due to an intentional key
release, none of the semples should correspond to the
presence of the envelope signal. In the present embodiment




less than 3 high sanples ‘indicates the absence of the envel ope signal. |If
the envel ope signal is absent (due to a key release), the next valid
command i s recogni zed as being a new conmand and a new control signal is
generated. 5 Waveforns E and F of FI GQURE @ depict the operation of the
-prese‘nt%ermte control systemin the latter case. Thus, the present renote
control System has provisions for distinguishing between corrupted commands

due to the user)aBgeahani 3 Yhids okamsleddideiotes ¥Hd Upskhce gt tt er
15a and _ab_sent comrfnds due tg a fﬁy rel eas%(én order to,%r vide I mmunity -
from undesi red ERYGIPRG BLEPALyerfhethe LOVRIORR Signal, 5 ndduertoure.

3‘3E0w§ tgebfloa/.kéyrrebéasét, pthe i nexfvalicd donmin) it fendigni Qe@(rja@erneg .
wi th the deboung] 15 . .ap | ' . fory i.ncreased.rapid -
response utili %%%ggngé?%gegﬁée@?i%y %mnﬁ&'%wglén@e# ﬁ?\?gﬁ:ﬁt is
particul.arl§ diVWavefermsgrandcF @E(FIGURE 2 rdepichy Wieaperation of the

sel f - expl anat or yré&gast dpéhdte | EENELOY St A it AfatARG 33&&11- Hovever,
it.is noted that the 20 Hij‘r{imne . i n whi'ch a key rel ease and a subsequent
e

new key press is pernmitt » pERG RIRFHYe FeNots, candkal, gYstemdadunce
t2i ner i f-f I eSSF;ml Bsitnghforndistiwguisnims batwetet avrbpted coma rialsGLd JRE
2 - waveform dpt | Py .operation i.s " ssed"
when there has ‘5’1}3 -E%_egirlléa&g%f/ éﬁ%ﬁéﬁﬁwiﬁﬁg#ﬁﬁfe@gﬁ tél%ﬁl%%io -
rapi d respbfse. tRmERELBer nliS2 sard , absencamandangue to suikeyhirelieasent nof
the encoded pul geder 968! pfovid® Mihiin ey 3F156M riiedifdll tajglitgd patkHz) to

‘produce the -transmtted renote 30 coptrol nessages. As not'éd above, the
messages conpr i ReVErtRelest PEIVIdRMOL 2 B&§tr esponding to the
pressed key separated by BPGURE i dtstiowd sthel hEl avoromands off b @drtion of
durat s on. The oS aesSRHER BIPELPRRE OIS vilh il g .0 one
to a fiHstlénpl¢mQxh¢h@muaadith@limgiovﬁmentaﬁnﬂrﬁngrqaﬁqg;rapiﬂfmeaROnSﬁ.
e ) o1, ETE ARy SIS AT D Y | o1
nilrisecond'narkniéh R0}§ RpEtigularly directed. TFor the most part, the
flow chart is self-explanatory considering the above
 explanation of operation. However, it is noted that the
20 manner in which a key release and a subsequent new key
' press is permitted to be recognized is by c¢learing the
debounce. timer if less than 3 “high" envelope samples are
detected (see also FIGURE 2 - waveform F). In this way,
‘the debounce time operation is "bypassed" when there has
- 25 been a key release =-- setting up the condition for rapid
response. . _ | | _ .
~ FIGURE 4 indicates, by way of example, a suitable
- format of the encoded pulse signal for modulating a carrier
(e.g., at 56.875 KHz) to produce the transmitted remote
30 - control messages; As ndted-dbove; the messages comprise a
sequepce of 4dentica1'commands corresponding to the pressed
'key separated by space intervals. The commands are about
- 56 milliseconds_in duration and the space intervals are 8
‘milliseconds in duration. The commands include positive
35 going pulses which correspond to a first amplitude
: . modulation level of the carrier (e.g., Ycarrier present")
' and spaces coriesponding to a second amplitude modulation
level of the carrier (e.g., "carrier absent"). Each
- message includes a 4.millisecohd mark pulse followed by



-9- a 4 mllisecond space. Each data bit of the nessage is identified by a .
‘0.5 mllisecond "sync" pulse. The duration of the spaces after a "sync"
pul se determ nes whether the data bit is a logic "1" or a Iogic "0". A1l
mllisecond 5 duration space identifigs a logic "1" and a 2 mllisecond
'space identifies a logic "0". Each command has 24 data bits |ncludnqg 12
data bits identifying the device (e.g, TV or VCR) to be controlled and the ,

function (egda uﬂaaz%cfom fsgseebl onsabﬁeahtal sﬁtasfvehefﬂéée&gé Py the

conpl enent s ,qf dat.a seco se identifies
the end of &qﬁﬁﬁﬁ£¥§ PYGARE - § QH&%éSSEBBGe?S¥§°pd€E§FFbed {RUFRFRNCe
to FI GURE 1of thenspadesaiafteeaodsyned pulbeddeterhlneéewndtheﬁ9ahe

i ncl udi ng -a unt deld ~.C | @Rw! .0gjC ing the
~dur ati.ons o E% h@%?ﬁ%b% 3 %%'éndogpgggéag% E" enée} %% gf%%éﬁhﬁ

pr oduce Sa sd@@@ﬁ@@nosnagg|adentgflsﬁda @0910081Fe§pdna|agmlbllaecdnda of
the commandgpalcel Eae&ﬁ;mﬁ%sc%mlbghcmaﬁageEaéhnaéﬁﬁaﬁddﬁagdﬂ -4@fai ncl udes

a shift- reg ter for .stori 1 . After the
firet 1o opd'e dmsnidifg 12.A8sa bAEs.ifentitying: the: davice afs- Sorly od
to thg fi r;brlﬂdm)ttol bea contrdilleddandcthe Zﬁnﬁtlbn {evgl | donenvfinthet he
second 12 bi I

val id comman as gdkgggiVenggngWegBi}§L8 Byotﬁé g&ﬁ%ﬁ%%% aréfstored
in a | &0ch Z.Qdduaéradjnm nﬂcﬂopﬂd&éggspn@"eudaepuageu pdentihéiesnthe|

- signal. The aplgUolfaR2 E@ﬁmhﬁberface unit) integrated circuit, available as
RCA part nunber 1421874 eIevLs on receivers

enpl
.of the CTC-140 30 "¢ &%’i@ ﬁgmf”ﬁcFﬁﬁgggnzgnvgﬁﬁﬁElééf‘eU% and a
decoder sui trelflexrehnte uemsum:val ofe serectietai].anDededede292inaludaswi/

o dessribgdosl qhcdithe g’ itdudlhoty pibeilea: By gya’ obe Colection
descri B&s tmx@anat@wnell@gemém'ctd@ftemmhe%weu dusgtiond of rthet in
detail. O N ks PR sdls ta?ﬁ @b%eb@se@ ‘i:ﬁlaeléh%é%péeﬁibﬁﬂ £8y ﬁbaacée .
construct edaI gequré%rc]:rée%fs I1r<T:o1gJ.acr "th L rrgapond %rgggonglng %oﬁgﬁ ¢ 140
receiver. .
' data of the commands of the remote control message. A
message decoder 29b includes a shift register for storing
20 the first 12 bits of data. After the first 12 bits of data
are stored, the second 12 bits of data are compared to the
~ first 12 bits in a validity detector 29c. In a valid -
command, the-secpnd-lz_bits are the logical complements of
the first 12 bits. If a valid command has been received,
25 the 12 bits of the_éommand are stored in a latch 294 ready
for microprbcessor 13 to decode into the control signal.
The AIU (analog interface unit) integrated
circuit, available as RCA part number 1421874-2, employed
in RCA brand name television receivers of the CTC-140
‘30 chassis type includes an envelope detector and a decoder
suitable for use as envelope detector 27 and decoder 29 as
shown and described. U. S. patent 4, 622,481 entitled
"Digital Envelope Detection Circuit", issued in the name of
K. E. Nortrup et on November 11, 1986 describes the
35 envelope detector of the AIU integrated circuit in detail.
Other portions of the disclosed television receiver may
also be conStructed in a manner similar to a corresponding
part of the RCA CTC~140 receiver.



-10- * C L M S * CLAI'Ms: 1. In a‘renpote control systemfor
controlling a device in response to a renpte control message including a
carri-er nodul ated with an encoded pul se signal -and 5 transmtted by a —
renote control transmitter, said encoded:ﬂylse si gna

pr edet ergi,ned encodi ng format and havi ng a predeterm negmﬂ'm,malm"ﬂmm)
appar atus conpri si ng: envelope detector neans for der|V|Hb &n énvel ope *

si gnal corres@Megg to said encoded pul se S|gnal in.response to sald
renote control nessage;_, decoder neans responsjve to sa d enve gnal
fogy generating a controte sihdt TR Tyl (Y SERY FHt

message When dearitenite! xaspongmato confericte J&nttbsauébsu@@leimmmdg a

or i od TongercdFatss RPERLA SRR difcoded TR e WL AR ol oo o gnal
and the &bsertxansmitied dwet opamatereontiol atxanmnlm@r.vasakhoememdedman B
sai d predet erﬂfggo%iﬁaf%gﬂf%{ £ atﬁ%acon Ll é@i&,&ﬁ@#

| £
and function contr ans responsive to sal Si gnha ﬁ? per orn1ng
a predetermrﬁﬁﬂfﬁ#ﬂ&@ﬁwﬁcﬁrQQ#ﬁﬁﬁm%ﬁ ‘e dyrationd AWPAFBFUS  gnal s
gener at ed. 25compr1sing- .~ The apparatus recited in Caim1, wherein:
said delay time is a nmulti ned, tije, duration of said

%of sai d. redeterg
encoded pul se signal . 1V %uﬂﬁﬁ%ﬁ RIS A9 GLATINT 3P SRYFLORS -
30 10 signal obmbspasmimg steopsaid saucb@ew@mtme ssiomadl ain
predeterm nEdré%E:&? \Eot% {iéﬁé{@ &\%g{%i %eégér%%v ‘and exam nes the
anplltude of 0 deternine sai d .envel ope signal
is absent. ; detzpderrmea;maxeﬁmnu*&tw said) envelope sigmal
wheref n: sa' %isca&% qféﬂ@féfssf@aﬁd@éfye%ﬁ&mwweé&mse to the
envel ope sig

absence of sal
remote control message when said envelope signal conforms-

15 to said predetermlned enceoding format and thereafter

responsive to each of the end of a delay perlod longer than -
said predetermined duratlon of said encoded pulse signal
'and the absence of said envelope signal for a time interval
shorter then said predetermined time duration for
20 termlnatlng said control 51gnal and |

functlon control means respon51ve to said control
'51gnal for performing a predetermined function of- said
device each.tlme said control signal is generated.

Ky/ 25 2 The'apparatus'recited in Claim 1, wherein:
' . said delay time is a multiple of said
predetermlned time duratlon of said encoded pulse signal.

3. The'epparatﬁs recited in Claim 1, or 2 wherein:
30 - said decoder means samples Said'envelope,signal
a predetermined number of times during said time interval
‘and examines the amplitude of each sample to determine
__— ~ whether or not said envelope signal is absent.

35 _ 4. The apparatus recited in Claim 1, 2_of 3
wherein: | | ' | |
'  said deeoder.means terminates said delay period
in reeponse to the absence of said envelope signal.



*C L M S * 5.  The apparatus reci 3 or 4
“wherein: said decoder neans conprises a conputer operating in response to
instructions of a stored program 5 6. In a remﬂlﬂmmmlumﬂm m f or
controlling a. t el evi si on receiver in regponse t
sel ectively corresponding to a first change command ot a"setond chan
command, said renote control nessage 10 including a carrier nodul at mnth
an’ encoded pul se signal hauengppapatdst eecited inrokaiang, hayi sgos 4
predetern1n$g £ég§ duration, apparatus conprising: first processing nmeans

|

for perforn1ng a~tirst fUnctlon of sai'd tel evision.receiver; 15
first control neans re&aspéndecedes. aeanﬁscompangesc@ncomputegneperetanus|ng

sai d flrst_@50£e§§bagenﬁaningerﬁéﬁﬂgﬁsbsfwseetéféatpﬁaara ¢ond states each
time said first. change control signal is generated; second processing neans

' for performng a second 20 function of said television receiver; second
contrgl means responsigve fa a gemotd ebﬁﬁgelcsyéteg sbﬂnabnﬁﬁblgangiag said
second procgs ing _peans to. e an _operat ng con an_i ncrenent:

aacn ti e sSRielEeiRA EReRAECRoRR, EP-BREREl tPlagERE kR qnYsdle
envel ope deseéectlneamsvareapcndmng tn anférspecbapgel commandpondang to-

a0 sencodedeByhacohhAge! obfinaRPoRata! feRstd LERPLS1CRALLAbeoSSA0% AN
decoder. neans responsi to sal enve ope S|g 3 enerafing said first
0]

changelébntiaplgdgnalaeaeﬁrﬂ?ﬁemgéu%atedeww§ B §P§ﬁaﬁdcsﬁi§ﬁn§19§a%ald

_predetern1nﬁdvsﬁgodlpgeaeteﬁhlaad ﬁefﬁﬁﬁpaﬂdsh&91ﬁélg preaktepangeqcomand.
of a delay period |onger than

and thereaf% g popsive to_eac Q
sai d predet SFAFNBHER-MENauPRPPERBF Eﬁpﬁréﬁéﬂﬁed pul se signal and the
absence of said 35 efiiestpprbgeabihgr meansi fiati pgrarnihgr at fdkstge W/

contr ol S'ggﬁhctﬁﬂﬂ F?SB9@3'¥31E91FQBQ gggg&ggg .signal for -generating said

second .change contro I me sal envélope signal conforns to
sai d prledet er ni ned en@éHFﬁgCPBﬁﬁﬁﬂ mRgns responsive to a first change

control signal for causing said first processing means to
‘change between first and second states each time said first
change control signal is generated; '

second process1ng means for performlng a second

20 functlon of said telev151on receiver;

second control neans responsive to a second
change control 51gna1_for_eau51ng said second processing
means to change an operating condition by an increment each
time said second change eontrol signal is generated; _

25 : envelope detector means for deriving an envelope _
s1gnal corresponding to said’ encoded pulse 51gna1 in _ N
response to said remote control message, and

decoder means respon51ve to said envelope s1gna1
for generating sald_flrst change control signal each time

30 said envelope signal conforms to said predetermined

encoding format and corresponds to said first change

command and thereafter responsive to each of the end of a

delay period longer than said predetermined time duration

of said encoded pulse signal and the absence of said

35 -envelop signal for terminating said first change control

~ signal; and responsive to said envelope signal for generating
said second change control signal each time said envelope
signal conforms to said predetermined encoding format and

]



-12- * C L M 'S * corresponds 'to said second change—egnnand and
thereafter responsive to each of the end of said delay period and the
absence of said envel ope signal for termnating said sec H HUHH "ﬂﬂ
signal. .5 7.. The apparatus recited in O ath26, wherein:

processtgg means conprises tuner means for tuning tel evision channels and
-sald second control means conprises tuner control 10 neans _responsive to
sai d second chepgeespards| taj gadd serorduchange fernapdrand thereafterssive

chaPne:s in rFﬁ@@ﬁéﬂsi@esﬁscéééthfgeﬂéréﬁd06§ @élaaa61§§Cﬁ@£15@aaﬁ& the
ntro S|gna ecCl

rein: “sara APFERCE, BESaifoSiEalObe cREFTEb L b LA R MRF heshid f gpeond

suppl yi ng operehangepcortrdd shgnalel evision receiver; and said first
control megns conprises power supply 20 control means responsive to said
first change control signal for causing said power supply to alternately
suppl y. and not supply opér atThe pppRYates snecitedcinelaimresponerein:

successi ve generations 0§a§é'§eébﬁé7p 1ﬁ€n&ééﬁssé isé2 tuner
9. The apparatus recited in Claim erein? said f processi ng neans

conpri ses audlﬁeﬁﬁﬁc§€§|Fﬁnhﬁﬁn§e¥ﬁVlﬁbﬂ?r%P?Pﬂﬁlﬁheaﬁﬁdlo response of said

t el evi si on receiver, andssmdsécéﬁa 6@ﬂtf@i HESNS @@ﬁpf1§@§ thiflep @@ﬂtfai
30 neans rggponsive to_sa

Soaeens LEBPOR2INE FOsBahdiel Bh, SFTA R EOMA Shatodrcont ity Sl ggﬁonse .

I n response tocausrngssaedQEuneattontuné sucdessive changelsonnrné530gaal

35 ubchELPLE §89££8£1§M§t8€1%§g§ ébﬁé'% %ﬁﬁﬁ?&iore

descri bed with re?erence ur es |onaI er wth
FIQUPES 4 and §1ﬁﬁalhe acconpanylng dramnngs

15 . 8. The apparatus recited in Claim 7, wherein:
~ said first processing means comprlsés power

'supply means for. supplying operating power to said
television receiver; and _
| said first control means comprises power supply

20 control means responsive to said first change control '
signal for_causing_said power supply to alternately supply
and not sﬁpply operating power to said receiver in response
to successive generations of said first change control signal.

25 9. The apparafus recited in Claim 7, wherein:
' said first processing means comprises audio
processing means for controlling the audio response of saiad
television réqeiver; and
said first control means comprises audio control
30 means responsive to said first change control signal for
cau31ng said audio processing means to alternately mute
and not mute said audlo response in response to successive
generations of said flrst change control signal.

35 10.” A remote control system substantially as
- hereinbefore described withlreférence to Figures 1, 2 and
3 optionally together with Figures 4 and 5 of the
accompanying draw1ngs.




