REMOTE CONTROL TRANSMITTER APPARATUS BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention relates to
a remote control transmitter apparatus. 2. Description of the Related Art
[1] Multi-function remote control transmitter apparatus Whereas remote
control transmitters that come with electronic equipment such as TV
(TeleVision) sets, VTRs (Video Tape Recorders) and DVD recorders are
generally designed for exclusive with the accompanying equipment,
some remote REHEBFraAYAREE ST RpEHIE B deakingwih
multi-function applications. That is, a multi- function remote control
transmitter apparatus may be programmed to control a plurality of types
of electronic equipment. To implement its multi-function features, this 1
type of remote control transmitter apparatus typically has a preset
function and a learning function as described below. [2-1] Preset function
The preset function is a function that enables the multi-function remote

B%%H&!(%% I{ter.apparatus to act as an ordinary remote control
transmitter é?’g EABPHRERT TR

1. Field of the Invention
The present invention relates to a remote control
transmitter apparatus.
2. Description of the Related Art
[1] Multi-function remote control transmitter apparatus
Whereas remote control transmitters that come with
electronic equipment such as TV (TeleVision) sets, VTRs
(Video Tape Recorders) and DVD recorders are generally
designed for exclﬁsive with the accompanying equipment,
some remote control transmitters are capable of dealing
with muiti~function applications. That is, a multi-
function remote control transmitter apparatus may be
programmed to control a plurality of types of electronic

equipment. To implement its multi-function features, this



dedicated with each particular type of equipment. lllustratively, a
multi-function remote control transmitter apparatus may be preset
concurrently as a remote control transmitter for exclusive use with a
company A's TV set, as a remote control transmitter for dedicated use
with a company B's VTR, and so on. When the preset function is used as
described, the multi-function remote control transmitter apparatus
typically works as follows: with TV control mode selected, pushing a "1"
key on the apparatus selects channel 1 of the company A's TV set. At this
point, the company B's VTR does not react to the key operation on the
r&hfote Tedrirol trarishitter pparatts Wiién WEGH}TIHSI 11000 RIS
selected, pushing the "1" key on the.apparatus selects. channel 1 of the
S BT T e e Cohaaast Ks 10 ot Gie Rot respond
de ihe key pperatign on the remote control transmitter apparatus. 2 In this
manner, a single multi-function remote control transmitter apparatus
having the:presef fumaction: is capable of getting preset to control a plurality
of types of equipment. There is no need to keep several exclusive-use
remote ¢8rat frarsniffsrschandy bf t6 JelBcttherrightione amorrthehs

when a given E)iece of )
-function remote contrcl transmitter apparatus to

multl
act as an ordinary remote control transmitter for
dedicated with each particular type of eqguipment.
Tllustratively, a multi-function remote control
transmitter apparatus may be preset concurrently as a
remote control transmitter for exclusive use with a
company A‘s TV set, as a remote control transmitter for
dedicated use with a company B’s VTR, and so on.

When the preset function is used as described, the
multi-function remote control transmitter apparatus
typically works as follows: with TV control mode selected,
pushing a “1” key on the apparatus selects channel 1 of
the company A’'s TV set. At this point, the company B's
VTR does not react to the key operaticon on the remote
control transmitter apparatus. When VTR control mode is
selected, pushing the “1” key on the apparatus selects
channel 1 of the company B's VTR. This time, the company

A's TV set does not respond to the key operation on the

remote control transmitter apparatus.



equipment is to be controlled. [2-2] Learning function The learning function
is a function that enables each of the operation keys on a user's
multi-function remote control transmitter apparatus to be defined to
represent the capability of a desired operation key function provided by a
different remote control transmitter apparatus owned by the same user.
lllustratively, where VTR control mode is in effect, the right and left arrow
keys ((-.) and (e--)) may be assigned the function of raising and lowering
the sound volume of a TV set respectively. In other words, some

operati%n l% /s not used to operate he V'IiR mal%be ap(g)rogriateg for use

t
as operation eSysm(ﬁ‘?enc?iz\:/é at rsep?c? dctior gﬁ the r\(f'ﬁgz. If‘he(:irenél}rnefng

nctign thug.Allews be user-le. eRrogramlys O heg remote £oALrol or,

transmitter apparatus in such a manner as to optimize convenience in

iBardhing Bdhedransmittes appasatusito conitotsarget puuipment; [B3£1-11
Structure for implementing the preset function FIGS. 5A and 5B outline

teontroldataqférusaine rebhisteccaritrélpurpesesudckto imaplentent the

preset function, as well as tyr!oical control processes involved.
exclusive-use remote control transmitters handy or to

select the right one among them when a given piece of
egquipment is to be controlled.
[2-2] Learning function

The learning function is a function that enables
each of the operation keys on a user’s multi-function
remote control transmitter apparatus to be defined to
represent the capability of a desired operation key
function provided by a different remote control
transmitter apparatus owned by the same user.
Illustratively, where VTR coﬁtrol mode is in effect, the
right. and left arrow keys {({-) and (+)) may be assigned
the function of raising and lowering the sound volume of
a 1TV set respectively. In other words, some operation
keys not used to operate the VIR may be appropriated for
use as operation keys effective at reproduction on the
VTR,

The learning function thus allows the user to
reprogram his or her remote control transmitter apparatus

in such a manner as to optimize convenience in handling



The control data shown in FIGS. 5A and 5B is assumed to be in effect
when the multi-function remote control transmitter apparatus is arranged
to act as dedicated remote control transmitters each for exclusive use
with a TV set, a VTR, and a DVD recorder. As shown in FIG. 5A, the
multi-function remote control transmitter apparatus is furnished with a
data table DTTBL as a data source for preset use, as well as control data
for remotely controlling pieces of equipment that apply to the data table
DTTBL. In the data table DTTBL, each column of cells corresponds to
one set of remote control data for a single piece of electronic equipment.

Mord spBeithly thdfdtatabe DT TEY SHowWs "difféfentpessr*t-
Elegronicsequipment (8, TV MR RYPyecquder) along with the names

of the manufacturers (companies A, B, C, etc.) manufacturing the listed

pieces pfegquiprnentia the rewrdirection-at-theitable; andr ©pesation keys
K1 through Kn on the multi-function remote 4 control transmitter apparatus
rinnthe cotgmnidifte gtiorp cFlee pperatiortkeyskk through e iliostratively

include numeric keys (e.g., "1," "2," etc.), mode keys ("Play," "Stop,"
Qﬂestéﬁa?ﬂﬁiN (P%_E%E}cal control processes involved.

The control data shown in FIGS. 5A and 5B is assumed to
be in effect when the multi-function remote control
transmitter apparatus 1s arranged to act as dedicated
remote control transmitters each for exclusive use with a
TV set, a VTR, and a DVD recorder.

As shown in FIG. 5HA, the multi-function remote
control transmitter apparatus is furnished with a data
table DTTBI: as a data source for preset use, as well as
control data for remotely controlling pieces of eguipment
that apply to the data table DTTBL. In the data table
DTTBL, each column of cells corresponds to one set of
remote control data for a single piece of electronic
equipment.

More specifically, the data table DTTBL shows
different types of electronic equipment (i.e., TV, VTR,
DVD recorder) along with the names of the manufacturers
{companies A, B, €, etc.}) manufacturing the listed pieces
of equipment in the row direction of the tabie, and

operation keys Kl through Kn on the multi-function remote



It is assumed that operating the first key K1 on the remote control
transmitter for exclusive use with company A's TV set triggers output of
infrared rays modulated by a control data item Dli. On that assumption,
the control data item Dli is provided in the cell at the intersection of the
column for company A's TV set and the row for the key Kl in the data
table DTTBL. Likewise, it is assumed that operating the second through
the n-th keys K2 through Kn on the remote control transmitter for
exclusive use with company A's TV set triggers output of infrared rays

mo%ul eqC bg confrol data items D21 through Dnlzreslpegtivelg{. [n such a
THLE" he Controt dats TteAE D21 throdgh Def afe provided Ty the Cells at

+he infsrseqtians olthe cojumy.fon company; As TV setand eagh afdae
rows for the keys K2 through Kn in the data table DTTBL. [t is also

rassemed that-operatng ani;th key, Ki @tz any eneief kdhroughen)en the
remote control transmitter for exclusive use with company C's VTR
thggers output of irfraredrayy nkedidated by a coritrdl 5 data item Di5. In
this case, the control data item Di5 is provided in the cell at the

in_tersecﬁ&n bF tHie BBILRAn Hof Lo endv FRard thd rd Yol thekey

@%é remote control transmitter for exclusive use with
company A’s TV set triggers output of infrared rays
modulated by a control data item D11l. On that assumption,
the control data item D11 is provided in the cell at the
intersection of the column for company A‘s TV set and the
row for the key K1 in the data table DTTRERL.

Likewise, it is assumed that operating the second
through the n-th keys KZ through Kn on the remote control
transmitter for exclusive use with company A’s TV set
triggers outpuf of infrared rays modulated by control
data items DZ1 through Dnl, respectively. 1In such a case,
the control data items D21 through Dnl are provided in
the cells at the intersections of the column for company
A's TV set and each of the rows for the keys K2 through
En in the data table DITTBL.

it is also assumed that operating an i-th key Ki (i
= any one of 1 through n) on the remote control
transmitter for exclusive use with company C’s VTR

triggers output of infrared rays modulated by a control



As described, the control data acquired from pushing an operation key on
the remote control transmitter for exclusive use with a given type of
electronic equipment is placed into those cells in the data table DTTBL
which correspond to the electronic equipment in question and to the
pushed operation key. If the exclusive-use remote control transmitter
does not have any key corresponding to the operation key Ki on the
multi-function remote control transmitter apparatus, then the
corresponding cell in the data table DTTBL is furnished with dummy
control data. The multi-function remote control transmitter apparatus
daithed irciudes’a ddta thbies RAMTEBL tthat czrn becdewidtten forapreBéfuse
as shown in FIG, 5B, as well as equipment type selection keys SA, SB,

RS eess ifbicdRdif FIc BE iny Bhé 5F i &gliphhe s pe° 488 tion
KEYS 3y A0ASG8 opgrated Lo switeh, beyeen ihe JV set, VIR, and

DVD recorder in order to select the desired equmen}]typle for control by

the multifunction rgaete egatreldransmitier apparatys-Lhedaia table
RAMTBL has cells in "n" rows and 6 three columns. Each column of the

nableicarresponds-to- ore setyofaemdie coatrokdatacior one type of

electronic
transmitter for exclusive use with a given type of

electronic equipment is placed into those cells in the
data table DTTBL which correspond to the electronic
equipment in guestion and to the pushed operation key. If
the exclusive-use remote control transmitter does not
have any key corresponding to the operation key Ki on the
multi-~function remote control transmitter apparatus, then
the ceorresponding cell in the data table DTTBL is
furnished with dummy control data.

The multi-function remote control transmitter
apparatus further includes a data table RAMTBL that can
be rewritten for preset use as shown in FIG. 5B, as wéli
as equipment type selection keys SA, SB, and SC as
indicated in FIG. 5C. Any one of the equipment type
selection keys SA, SB, and SC is operated to switch
between the TV set, VTR, and DVD recorder in order to
select the desired equipment type for control by the
multi-function remote control transmitter apparatus.

The data table RAMTRL has cells in “n” rows and



equipment. More specifically, the columns correspond to the equipment
type selection keys SA, SB and SC, and the rows correspond to the
operation keys K1 through Kn. [3-1-2] Presetting procedure Below is a
description of the procedure in steps for presetting the multi-function
remote control transmitter apparatus. In this example, the equipment

type selection keys SA, SB, and SC are preset to represent the operation
keys of the remote control transmitters for exclusive use with company
B's TV set, company A's VTR, and company D's DVD recorder,
respectively. The steps of the IBaresettin procedure are as follows: (1) The

R G euR A SOt antiet L ANAnior T Rt (EHAEER RO protet

Jnade by pushing, a.setkey. po,thg appagatus, (2) The equpment vpe, ;
selection key SA is pushed. (3) Company B's TV sét is designated by

ferforming a suitable key operatian: Camying outithis stepcopiescanirol
data items D12 through Dn2 about company B's TV set from the data
thblesQUTBLeinto thareeks:dttheifinst Feoolu®h in 3be data $6bleaRAMTBL.

Thereatfter, the multi-
rows correspond to the operation keys Kl through Kn.

[3-1-2]1 Presetiing procedure

Below is a description of the procedure in steps
for presetting the multi~function remote control
transmitter apparatus. In this sxample, the equipment
type selection keys SA, 3B, and SC are preset to
represent the operation keys of the remote control
transmitters for exclusive use with company B s TV set,
company A's VTR, and company D's DVD recorder,
respectively.

The steps of the presetting procedure are as
follows:
(1) The multi-function remote control transmitter
apparatus 1s placed into preset mode by pushing a set key
on the apparatus.
(2) The eguipment type selection key SA is pushed.
{3) Company Bfs TV set is designated by performing a
suitable key operation. Carrying out this step copiles
control data items D12 through Dn2 about company B's TV

set from the data table DTTBL into the cells of the first



function remote control transmitter apparatus terminates its preset mode
and returns to normal mode. (4) The steps (1) through (3) above are
repeated for each of the other equipment type selection keys SB and SC.
Executing the above procedure copies the control data items D12 through
Dn2, D14 through Dn4, and D18 through Dn8 from the data table DTTBL
into the cells of the first through the third columns, respectively, in the
data table RAMTBL. Thereafter, when any one of the equipment type
selection keys SA through SC is selectively operated, the multi-function

remote contrgl transmitter appa set o serve.as a remote control
JEMNels coptrgl frapsmitter app Eﬁs T3, Selioserve,as a remote cont

Sransmitter for exclusive usé with the corresponding egliipment type, as

1Willche deseribed beloywd351-3) Rermate cantrakoperations nerformad. s
when what has been preset is put to use For example, pushing the

igpenationkeyrktisvitnther @quipment type-seléctiorikey SA held down
retrieves the control-data item D12 from the cell at the intersection of the

(édluﬁﬁ*ﬁfo? fF&SeleClioR &Y SA drd the oW f6i the Bpetatch key 1darh

%ata table RAMTBL Infrared ra S modulate(ii b¥ the retrleved control
ata item eagipment ¥pe Be1ection

Executing the above procedure copies the control
data items D12 through Dn2, D14 through Dnd, and D18
through Dn8 from the data table DTTBL into the cells of
the first through the third columns, respectively, in the
data table RAMTEL.

Thereafter, when any one of the egquipment type
selection keys SA through SC is selectively operated, the
multi-function remote control transmitter apparatus is
set to serve as a remote control transmitter for
exclusive use with the corresponding equipment type, as
will be described below.

[3-1-31 Remote control operations performed when what has
been preset 1s put to use

For example, pushing the operation key Kl with the
equipment type selection key SA held down retrieves the
control data item D12 from the cell at the intersection
of the column for the selection key SA and the row for
the operation key K1 in the data table RAMTBL. Infrared

rays modulated by the retrieved control data item D12 are



output. As a result, company B's TV set is remotely controlled in the same
manner as when the first operation key is pushed on its exclusive-use
remote control transmitter, illustratively selecting channel 1. Once the
equipment type selection key SA is pushed, it remains effective unless
and until another equipment type selection key SB or SC is operated.
Pushing an operation key Ki next retrieves a control data item Dig
corresponding to the equipment type selection key SA from the data table
RAMTBL and triggers output of infrared rays modulated by the retrieved

conrel data,tem Rig. A, 2 resylt, company B T setis remote)
BJIFed r gs V\}, % ﬁ(

con in the same manne hen the i-th operation key is pushed

enthe semote controltrapsmitienfor exclusive use yithe: the I \bget-at i on
Likewise, pushing the operation key Ki with the equipment type selection

key SBsop &€ hdld-down allexs the YeFR o DD gecordesttadie remotely
controlled in the same manner as when the i-th operation key is pushed

& 2thETERYGe: corttol Hrarsmifet for&xausive use with the 'equipment in
question. In th(_a manner described above, Eheecrp},gcl)tzi{f nction remote
control trgﬂgr%|t¥élrea§§élr%?ﬁn§r\}v1brfz¥%% as?emote COﬂLh%ytrsa%Sﬁ’lslttglg Ofll'ed'
Q%d@é%gﬁHéegg%kgﬁgw%nhnless and until another equipment
type selection key 8B or SC is operated. Pushing an
operation key Ki next retrieves a control data item DiZ2
corresponding to the equipment type selection key S5A from
the data table RAMTRL and triggers output of infrared
rays modulated by the retrieved control data item DiZ. As
a result, company B’s TV set is remotely controlled in
the same manner as when the i-th operation key is pushed
on the remote control transmitter for exclusive use with
the TV set.

Likewise, pushing the operation key Ki with the
eguipment type selection key SB or SC held down allows
the VTR or DVD recorder to be remotely controlled in the
same manner as when the i-th operation key is pushed on
the remote contreol transmitter for exclusive use with the
equipment in guestion.

In the manner described above, the multi-function

remote control transmitter apparatus works as a remote

control transmitter for dedicated use with raelevant



9 equipment in accordance with the equipment type selection key SA, SB
or SC that has been pushed selectively. [3-2-1] Structure for the learning
function FIGS. 6A and 6B outline control data used to implement the
learning function as well as typical control processes involved. The
example depicted by FIGS. 6A and 6B is one in which up to three sets of
control data may be learned. The multi-function remote control transmitter
apparatus is furnished with a data table RWTBL that can be rewritten for
learning use as shown in FIG. 6A, as well as three learning keys PA, PB,
and,PC as indicated in FIG. 6B. The data table RWTBL has cells in "n"
TOWEPER thrde BT S eSRNTA BF BHE e Ebrrb¥ponds o5ne™

sel,of iemofe control data, Mare spesffically, the cojumps gortespond to

thé learning keys PA, PB and PC, and the rows correspond to the
pperatign keys &l dheoughy: K &urthermarg, thenaelti-function remote

control transmitter apparatus is equipped with an infrared photosensor.
[3-2-2] LBB¥AingtProgedufe3Below isia desetiptidn &f the pseckdure in
steps for getting the multi-function remote control transmitter

implement the learning function as well as typical
contrel processes involved. The example depicted by FIGS.
6A and 6B is one in which up to three sets of contrel
data may be learned.

The multi~-function remote controel transmitter
apparatus is furnished with a data table RWTBL that can
be rewritten for learning use as shown in FIG. 6&, as
well as three learning keys PA, PB, and PC as indicated
in FIG. 6B. The data table RWTBL has cells in “n” rows
and three columns. Each column of the table corresponds
to one set of remote control data. More specifically, the
columns correspond to the learning keys PA, PB and PC,
and the rows correspond to the operation keys Kl through
Kn. Furthermore, the multi-function remote control
transmitter appératus is equipped with an infrared
photosensor.

[3-2-2] Learning procedure
Below is a description of the procedure in steps

for getting the multi-function remote control fTransmitter

apparatus te learn the functions of operation keys on the

10



apparatus to learn the functions of operation keys on the 10 remote
control transmitter for exclusive use with a given type of equipment. The
steps of the learning procedure are as follows: (A) The photosensor of the
multi-function remote control transmitter apparatus is positioned opposite
to an infrared emitter of the remote control transmitter from which to
learn remote control operations. (B) The set key on the multi-function
remote control transmitter apparatus is pushed in the same manner as in
the step (1) above. (C) The learning key PA is pushed. (D) Of the
gge(r)%tion ke%? on t@g muIti,—functioE remote _control transmitter agpa:rLatus,

1 th
A GpEration Key Kiis” P& 25 the key'on WHiCH the asSighad Feffiots

£opurol operationds desiredto he changed,(£) QLthe;eperalign kayson
the exclusive-use remote control transmitter, an operation key Kx is
pushed astieskey from which the assigned remote control operation is
desired to be learned. This triggers output of infrared rays modulated by a
EdhtrBh datdréreBr that représentsuiifel fuhietion toberleagied andithal

corresponds to the operation key Kx. The multi-function remote control
transmitter apparatus is positioned opposite to an

infrared emitter of the remote control transmitter from
which to learn remote control operatiocns.

{B) The set key on the multi-function remote control
transmitter apparatus is pushed in the same manner as in
the step (1) above.

{C) The learning key PA is pushed.

{D) Of the cperation keys on the multi-function remote
control transmitter apparatus, an operation key Ki is
pushed as the key on which the assigned remote control
operation is desired to be changed.

{E} Of the operation keys on the exclusive-use remote
control transmitter, an operation key Kx is pushed as the
key from which the assigned remote control operation is
desired to be léarned. This triggers output of infrared
rays modulated by a control data item Dx that represents
the function to be learned and that corresponds to the
operation key Kx. The multi-function remote control
transmitter apparatus receives the output infrared rays

and retrieves the control data item Dx from the received

11



transmitter apparatus receives the output infrared rays and retrieves the
control data item Dx from the received 11 rays. The retrieved control data
item Dx is written to that cell in the data table RWTBL which is located at
the intersection between the column for the learning key PA pushed in
the step (C) above and the row for the operation key Ki pushed in the
step (D). Thereatfter, the multi-function remote control transmitter
apparatus terminates its learning mode and returns to normal mode. The
steps above apply likewise to the other learning keys PB and PC.

- Jereaftar, whep any ane Qéﬁg%é‘faﬂ‘a{@% keys P %}t{hroug‘t}fi%%%n to
selectively operated, the multi-function remote control ransmitter

@pparawsis; setio-seyeasakemoigeantrohiyapsmiltarexaculing. the, .
newly assigned function, as will be described below. [3-2-3] Remote
icontnot epetations:pedormet avheri what has lbeen learnedrig pkit o Bse
For example, pushing the operation key Ki with the learning key PA held

RiGHAT Bnithe el tion relet& scamfolthsh sRittef @pphPetus retrieves
the con}rol d%ta item Dx HOQ the c%rrespondlr@ cell in the data table

BRTBL 8Rd thggers ULt of itrared ral§ddiliated B> it fetfievéd®
ﬁﬁi@@ﬂg@ﬁ%ggghD§eﬁ§€%r%§H¥tyyi transmitter apparatus
terminates its learning mode and returns to normal mode.

The steps above apply likewise to the other
learning keys PB and PC. Thereafter, when any one of the
learning keys PA thrcough PC is selectively operated, the
multi-function remcte control transmitter apparatus is
sett to serve as a remote contrcl transmitter executing
the newly assigned function, as will be described below.
[3-2-3] Remote control operations performed when what has
been learned is put to use

For example, pushing the operation key Ki with the
learning key PA held down on the multi-function remote
control transmitter apparatus retrieves the control data
item Dx from the corresponding cell in the data table
RWTBL and triggers output of infrared rays modulated by
the retrieved control data item Dx. As a result, the
electronic equipment whose exclusive-use remote control
Lransmitter was subjected to the learning process

receives the control data item Dx from the multi-functicn

12



electronic equipment whose exclusive-use remote control transmitter was
subjected to the learning process receives the control data item Dx from
the multi-function 12 remote control transmitter apparatus and is remotely
controlled thereby. In like manner, it is possible to submit the remaining
learning keys PB and PC and operation keys K1 through Kn to the
learning process. The remote control operations thus learned are later
carried out as programmed. The foregoing paragraphs have discussed
the steps and processes involved in implementing the learning function.
x]cht ers On sqQme mugt}nfl ntctlon remote control %ansmltter %) aratus,
“fhe prese??unccﬁon (rol‘_}l Scussedin ths surbsec%ons | ﬁwoug -1-3)

chay:ke mplemented.by writing to the data table RAMTBL the data
identifying each particular type of electronic equipment to be remotely

controlled in agsoeiation wyithia speciics eguipment typensalectian key (one
of SA through SC) reserved as the key for, say, company B's TV set. In
T&UEH- TH-88sd, PUshing illustratiVelyathe diseration Keyacltwith theys K1

equment type selectlon key SA held down retrieves
hrough Kn e learring process. The remote Control

operaticns thus learned are later carried out as
programmed. The foregoing paragraphs have discussed the
steps and processes inveolved in implementing the learning
function.
[4] Others

On some muiti-function remote control transmitter
apparatus, the preset function {discussed in the
subsections 3-1-1 through 3-1-3) may be implemented by
writing to the data table RAMTRL the data identifying
each particular type of electronic equipment to be
remotely controlled in association with a specific
equipment type selection key {one of SA through SC)
reserved as the key for, say, company B's TV set. In such
a case, pushing illustratively the operation key K1 with
the equipment type selection key SA held down retrieves
from the data table RAMTBL the data about company B’s TV
set. The action of the operation key Kl together with the
retrieved data causes the control data item D11 to be

retrieved from the data table DITBL, whereby the

13



from the data table RAMTBL the data about company B's TV set. The
action of the operation key K1 together with the retrieved data causes the
control data item D11 to be retrieved from the data table DTTBL, whereby

ccrat 13 cAuRmENL i guestion syemately conroled The above-described

hniques are disclosed illustratively’in Japanese Patent No. 2944274.
SHIMMARY=061HEINVENTIQN Wheredhe abore-described learnigsclosed
function is in use, iterations of the learning process may result in having

i1luge controlldataritedesRirth cougheDpinviritien to2thé Boldmn  corresponding
to the learning key PA in the data table RWTBL as shown in FIG. 8. This
is an exact match with the control data items D11 through Dnl about

SUMM&B@D%@Q@%‘L’%@%&% data table DTTBL in FIG. 5A. However, the

control d through Dnl in the data table RWTBL resulting from
the-leamning; process gould: also;be gopied-fronythe datatable-DTTBLIMO use,
the data table RAMTBL for remote control purposes. In other words, the
iterlearning-use datadable RMWTBY incthiscease isregcupiesh Wastefullyaftatg  the
translates into unproductively reducing the number of cells that should be
cont fifade dvdifablé frearting plfpbsegin thadatad'table RWTBE. TheSarhelvmn

applies to the
coxreg%onding to the learning key PA in the data table RWTBL

as shown 1in FIG. 8. This is an exact match with the control
data items D11 through Dnl about company A's TV set in the
data table DTTBL in FIG. SA.

However, the contrel data items D11 through Dnl in the
data table RWTBL resulting from the learning procéss could
also be copied from the data table DITBL into the data table
RAMTBL for remote control purposes. In other words, the
learning-use data table RWTBL in this case 1s occupied
wastefully. That translates into unproductively reducing the
number c¢f cells that should be made available for learning
purpeoses in the data table RWTBL. The same applies to the
learning keys PB and PC.

Embodiments of the present invention provide arrangements

for overcoming the above and other deficliencies of the



learning keys PB and PC. Embodiments of the present invention provide
arrangements for overcoming the above and other deficiencies of the 14
related art while improving significantly on some existing techniques.

rel a‘é‘&%‘” QQ tomialsgg)e%_ %Qzﬁw&ntigﬂg%ﬂ Lsalﬁ’{q\ﬂidegr? e oxist ing

control transmitter apparatus including: @ ROM configured to store a
+ ecch BRIy, of sets of control data for remotely controlling a plurality of types
of electronic equipment; a nonvolatile memory configured to have a first
ahd ca seidongl storagezareazasetkey cdnfigured toiplaee theremotéicre  is
control transmitter apparatus into either preset mode or learning mode
ProvigfthofmdHedE atiialittof SBfetiih tHeys cBRRGUREYS seiBetyding: a

specific type of electronic equipment to.he remotely controlled; a learning
ROM e?},lglﬁl Féﬁ%/ otfoop(%FaCfi%% k%yé? fr%%%r]h}itﬁjonor%easn%%samf r%ecgsﬁl()%qml data

for Meansiorecelye contral.data from apether remate CQ,EI Strapsmitter - ronic
n

apparatus, wherein, with thé presét mode in effect and with one of the
equiplueality okoperation keys epeeated;yperdorming a<redeterminedkeyirst and
operation causes one of the plurality of sets of control data corresponding
a sesthel predetedmined key bperation to beccopiedidtoa storags veglohace  the

which exists in the first storage area and which corresponds
remote control transmitteéer apparatus into elther preset mode

cr learning mode from normal mode; a plurality of selection
keys configured to select a specific type of electronic
equipment to be remotely controlled; a learning key; a
plurality of operation keys; transmission means; and reception
means to receive control data from another remote control
transmitter apparatus, wherein, with the preset mode in effect
and with one of the plurality of operation keys operated,
performing a predetermined key operation causes one of the
plurality of sets of control data corresponding to the
predetermined key operation to be copied into a sterage region
which exists in the first storage area and which ceorresponds
to the operated selection key; wherein, with the learning mode

in effect, operating cne of the
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to the operated selection key; wherein, with the learning mode in effect,
operating one of the 15 plurality of operation keys causes the control data
received by the reception means to be stored into a storage region which
exists in the second storage area and which corresponds to the operated
operation key; wherein one set of the control data stored in the second
storage area is compared with the plurality of sets of control data stored
in the ROM; wherein, if the comparison reveals a mismatch between the
one set of the control data in the second storage area and one of the
pIura%%/_ of sets of contro] data in the ROM, then the remote control

RAHRMitEY apparRtas T FEtrSd to fR Hotmat inGER wiireii if the
comnayispnieveals 2 matsh: between the ong set of fhe copirgl data in

the second Storage area and one of the plurality of sets of control data in

she REOM, then the oneset of the controt datadnctheisecond storage area
is replaced by the same one set of control data among the plurality of
zets sheohtrob dats othiesROM tivherginthe onecsetmfithercontrol data
in the second storage area is cleared therefrom and the remote control

HareriitePABpaFttus Ts Féttinved td the Horfhal hde! ierdhs Vi the!

g%%@%%&“ﬁ%%g]%gegﬁmpared with the plurality of sets of

control data stored in the ROM; wherein, if the
comparison reveals a mismatch between the one set of the
control data in the second storage area and one of the
plurality of sets of control data in the ROM, then the
remote_control transmitter apparatus is returned to the
normal mode; wherein, if the comparison reveals a match
between the one set of the contrel data in the second
storage area and one of the plurality of sets of control
data in the ROM, then the one set of the control data in
the second storage area 1s replaced by the same one set
of contreol data among the plurality of sets of control
data in the ROM; wherein the one set ¢f the control data
in the second storage area is cleared therefrom and the
remote control transmitter apparatus is returned to the
ﬁormal mode; wherein, with the normal mode in effect,
operating cone of the plurality of operation keys causes
the contrel data copied in a storage region which exists

in the first storage area and which corresponds to the
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operating one of the plurality of operation keys causes the control data
copied in a storage region which exists in the first storage area and which
corresponds to the 16 already operated selection key and to the operated
alre@perationR keyda besetievednanckwhersin the transmissien meansoperation
transmits the retrieved control data to the specific type of electronic
key etjaipnient to derémotely controlledketording td embodimenissofithe means
present invention, if the control data resulting from a learning process is

Lranfiiito beetheSanie ¥§ the Ohtio Hadih a data (bR f6Ppfesetc type of

1 ecRYrpOses; the learne Qatakl)s re éa%e@eti)é,the m%gé:hirige%reset data. A

NN1C edUlipliiell . felc COTL . .
memory arda commod%tlngt e learned data is then cleared. This

trapslates:intp an,appiesiable.aavng of the. memaryarea isedfalon, if the
learning so that the learning process is performed more effectively than

cont beforeisfhere issnd. need tof perform bperations tedeletestheilearfednd to be
control data that has become unnecessary. BRIEF DESCRIPTION OF

the THEDRAWINGS Further embodinientsdhd advarhtagescithe préSént preset
invention will become apparent upon a reading of the fallowin

PUrPGE&Fintion and AppBRded @aivings inHhierFIG T is %léﬂ%&%mg preset
dataSNOWING ARIRPegrANce of.an, cmbodiment afithe presentipvenion: ;s then
cleared. This translates into an appreciable saving of the
memory area used for learning so that the learning process is
performed more effectively than before. There is noc need to
perform operations to delete the learned control data that has

become unnecessary.

BRIEF DESCRIPTION OF THE DRAWINGS

Further embodiments and advantages o©of the present
invention will become apparent upon a reading of the following
description and appended drawings in which:

FIG. 1 is a plan view showing an appearance of an
embodiment of the present invention;

FiG. 2 is a schematic flow diagram of the embodiment;
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FIG. 2 is a schematic flow diagram of the embodiment; 17 FIG. 3 is a
flowchart of steps showing how the embodiment typically works; FIGS.
4A and 4B are data tables explanatory of the present invention; FIGS. 5A,
5B and 5C are other data tables and a schematic view explanatory of the
present invention; FIGS. 6A and 6B are another data table and a
schematic view explanatory of the present invention; FIG. 7 is another
data table explanatory of the present invention; and FIG. 8 is another
data table explanatory of the present invention. DETAILED

DESCRIRTIONOF;THE RREEFRRED-EMBORIMENTS, [114 fynical

structure of the remote control transmitter apparatus FIG: 1 is a plan view
showinDran appeaiance §f aonwii-function remote control transmitter
~apparatus 10 embodying the present invention, and FIG. 2 is a schematic
flow diagFafSshalingaitypical circdittas arp loftheapparatusrThef the
remote control transmitter apparatus 1.0 of this example is designed
RIMiGEEN td "coitrot 2PV set, a VTR and a DVD recorder as discussed

FIGS. 54, 5B and 5C are other data tables and a
schematic view explanatory of the present invention;

FIGS. 6A and 6B are another data table and a
schematic view explanatory of the present invention;

FIG. 7 is another data table explanatory of the
present invention; and

FIG. 8 is another data table explanatory of the

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[1] & typical structure of the remote control transmitter
apparatus

FIG. 1 is a plan view showing an appearance of a
muzlti-function remcte control transmitter apparatus 10
embodying the present inventicn, and FIG. 2 is a
schematic flow diagram showing a typical circuit as part
of the apparatus. The remote contrcel transmitter
apparatus 10 of this example is designed remotely to
control a TV set, a VIR and a DVD recorder as discussed

earlier. Remote control operaticns are effected by use of
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earlier. Remote control operations are effected by use of 18 infrared rays.
As shown in FIG. 1, the remote control transmitter apparatus 10 has an
elongated, approximately rectangular shape. In the middle of the front
end of the apparatus 10 (i.e., on the upper edge as seen in FIG. 1) are an
infrared LED (Light Emitting Diode) 11 and an infrared photosensor 12.
On the top surface of the apparatus 10 toward its front end are a set key
KSET and an indicator LED 13. The top surface of the apparatus 10 is
also furnished with equipment type selection keys SA through SC,
,Iegrningdkelys PA through PC, and operation keys Kl through Kn. With the
*fermote confréltransmitter apparatus 10 in operation, the infrared LED 1.1

convertg a Sighal, represeating a (g(uole.cERIE0l QRArateN into jajrared,

rays for output. When control data is to be learned from another remote
apoatrakiiansmitierapparatus, #aa: dafrasphotosensor 12 seceives the

infrared rays coming from the other apparatus and outputs a remote
sbemeol signabderivetifronrthetieceivediaysndhe indibatoriiEdat8s 10

indicates the result of a keg operation in preset mode or in learning mode.
{i.e., on the upper edge as seen in FIG. 1) are an

infrared LED (Light Emitting Diode) 11 and an infrared
photosenscr 12. On the top surface of the apparatus 10
toward its front end are a set key KSET and an indicator
LED 13. The top surface of the apparatus 10 is also
furnished with equipment type selection keys SA through
3C, learning keys PA through PC, and operaticon keys K1
through Kn.

With the remote control transmitter apparatus 10 in
cperation, the infrared LED 11 converts a signal
representing a remote control operation into infrared
rays for ocutput. When control data is to be learned from
ancther remote control transmitter apparatus, the
infrared photosensor 12 receives the infrared rays coming
from the other apparatus and outputs a remcte control
signal derived from the received rays. The indicator LED
13 indicates the result of a key operation in preset mode
or in learning mode.

As shown in FIG. 2, the remote control transmitter

apparatus 10 has a microceomputer 20 constituting a signal
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As shown in FIG. 2, the remote control transmitter apparatus 10 has a
microcomputer 20 constituting a signal 19 generation circuit and a control
circuit. The microcomputer 20 includes a CPU (Central Processing Unit)
21 that executes diverse programs, a ROM (Read Only Memory) 22 that
has programs and data stored therein, a RAM (Random Access Memory)
23 that serves as a work area, and a memory 24 that accommodates
data tables. The memories 22 through 24 are connected to the CPU 21
via a system bus 29. The ROM 22 in this setup contains a routine 100
such as one shown in FIG. 3 as one of the programs executed by the

YEPEF 11 Phe FoE 10D A PERANS fo-the Presertifivention, will be
discussed later in, detail. |n FIG. 3, the major steps related '
mlcrocomgg er 29d%%$#ﬁ3&3ﬂ% 8@@_(8@ %&af;%poceggin Hgit)

Invention are outline e 2 retains the control data used to preset
Ahedggmote;contiol fransmitietapparatus:sThe; cantiol glaia ispigpared

illustratively in the form of a data table DTTBL as shown in FIG. 5A. The
Metatatablezand its t contents werendiscussed abovetinmanngetioniwith the
related art. The memory 24 may be a nonvolatile memory such as a

RAM (Random Access Memory) 23 that serves as a work area,
and a memory 24 that accommodates data tables. The
memories 22 through 24 are connected to the CPU 21 via a
system bus Z9.

The RCOM 22 in this setup contains a routine 100
such as one shown in FIG. 3 as one of the programs
executed by the CPU 21. The routine 100, which pesrtains
to the present invention, will be discussed iater in
detail. In FIG. 3, only the major steps related to this
invention are outlined.

The ROM 22 retains the control data used to preset
the remote control transmitter apparatus. The control
data is prepared iliustratively in the form of a data
table DTTBL as shown in FIG. 5A. The data table and its
contents were discussed above in connection with the
related art.

The memory 24 may be a nonvolatile memory such as a
fiagh memory or a CMOS {Complementary Metal Oxide

Semiconductor) memory backed up by batteries or by a

large~capacitance capacitor, not shown. The memory 24
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flash memory or a CMOS (Complementary Metal Oxide Semiconductor)
memory backed up by batteries or by a large-capacitance capacitor, not
shown. The memory 24 20 illustratively retains a data table RAMTBL as a
storage area for storing preset control data as shown in FIG. 5B, and a
data table RWTBL as a storage area for accommodating learned control
data as indicated in FIG. 6A. The set key KSET, equipment type selection
keys SA through SC, learning keys PA through PC, and operation keys
K1 through Kn are constituted by nonlocking type push switches. The
output from these switches is sent to the CPU 21 via an interface circuit

125 0P Hirared L BB 1 Wrrdrediiotb8BhSor t B Htlicatdr LEL .3
sdeconnecied 1q he system bus 29 via interface cirguits 26, thgygh 28.

Given control data “representing a remote control operation from the CPU
adly thejinterface circuit2Grmedulates a:suitable-earrier-signal by the

control data based on a predetermined modulation method such as PWM
a(PulseWidth Modidation);] amd foradbrds the aroduldtecksigialito thes .

infrared LED 11. The interface circuit 27 demodulates the signal coming
%fom the infrared photosensor 12 into the original

The set key KSET, equipment type selection keys SA
through SC, learning keys PA through PC, and operation
keys Kl through Kn are censtituted by nonlocking type
push switches. The output from these switches is sent to
the CPU 21 via an interface circuit 25.

The infrared LED 11, infrared photosensor 12 and
indicator LED 13 are connected to the system bus 29 via
interface circuits 26 through 28. Given control data
representing a remote contrel operation from the CPU 21,
the interface circuit 26 modulates a suitable carrier
signal by the control data based on a predetermined
modulation method such as PWM (Pulse Width Modulation),
and forwards the modulated signal to the infrared LED 11.
The interface circuit 27 demodulates the signal coming
from the infrared photosensor 12 into the original
control data and supplies the data to the CPU 21.

[2] Operation of the remote control transmitter apparatus
[2-1] Normal mode (remote control transmiiter apparatus

in normal operation)
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control data and supplies the data to the CPU 21. [2] Operation of the
remote control transmitter apparatus [2-1] Normal mode (remote control
transmitter apparatus in normal operation) 21 In this case, of the
operation keys K1 through Kn, an operation key Ki representing the
remote control operation to be carried out is pushed. If the most- recently
pushed key is one of the equipment type selection keys SA through SC
among other keys (including the keys PA through PC), then the control
data corresponding to the last-pushed equipment type selection key and

to the opIenraTI:ign keé/ §ieis rgttri%ved from the. data#]able MTBL (FIG. 5B)

in the memory 74 &5 desciibed sbove in3-128. e Fetfieval contiol Fata

ds feghta-the dnterfacerairquit.26..the infrared L ER 11 thepgutpyts
infrared rays modulated by the control data, thereby remotely controlling
dhe targeted etecironia eglipmentini & masnedcorrespondingta-the
operation key Ki. If the most-recently pushed key is one of the learning
HeRTPA YhisiRireP Ckamohg sther Réy$linckidiniprihe keysiSA through
SC), then the control data corresponding to the last-pushed I_earnirlglggy

Hhid o the"” ope¥ation k&Y K9 19 Petricv88 ¥ 1 Bhtd fabte RUWFEL!

the keys PA through PC), then the control data
corresponding to the last-pushed eqguipment type selection
key and to the operation key Ki is retrieved from the
data table RAMTBL (FIG. 5B) in the memory 24 as described
above in 3-1-3. The retrieved control data is fed to the
interface circuit 26. The infrared LED 11 then outputs
infrared rays modulated by the contrecl data, thereby
remotely contreolling the targeted electronic equipment in
a manner corresponding to the operation key Ki.

If the most-recently pushed key is one of the
learning keys PA through PC among other keys {(including
the keys SA through SC), then the control data
corresponding to the last-pushed learning key and to the
operation key Ki is retrieved from the data table RWTBL
(FIG. 6A) in the memory 24 as described above in 3-2-3.
The retrieved control data is supplied to the interface
circuit 26. The infrared LED 11 then outputs infrared
rays modulated by the control data, thereby remotely

controlling the targeted electronic eguipment in a manner
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(FIG. 6A) in the memory 24 as described above in 3-2-3. The retrieved
control data is supplied to the interface circuit 26. The infrared LED 11
then outputs infrared rays modulated by the control data, thereby
remotely controlling the targeted electronic equipment in a manner 22
corresponding to the operation key Ki. [2-2] Preset mode (execution of
preset) In this case, the set key KSET is held down illustratively for three
seconds. This places the remote control transmitter apparatus 10 into
preset mode as in the step (1) described above in 3-1-2. Then the step

- ((JZI)I gsbogg (%J}g sqzl:())seC uent s‘taexpa%groenc%rriedﬁu} to preset _desired remote
contro operatl%ns. [2- Legrnlng mode faé/(ecutlon of learning) In this

[gase, as-deseribprhabove dn-the steps(A)dR«32-2, the photosensor 12 of
the remote control transmitter apparatus 10 is first positioned opposite to

an infrated emiitterofthe tamotescoritegl tiGSMitter Hedrm whieh to learn a
desired remote control operation. The set key KSET is then held down

1 hbieEratios 6l thicy sékditds. TS Prites HeiremécEontFdiardirstniter

nggaro%ﬁl]%%e?rg}{%!&%gm mode asn,the step (B) desgribed abaveIn
-Z- ereafter, one of ﬁé’?earnlng

the step (1) described above in 3-1-2. Then the step (2)

abcove and subsegquent steps are carried out to preset

desired remote control coperations.

{2-31 Learning mode (execution of learning)

In this case, as described above in the step (A) in
3-2~2, the photosensor 12 of the remote control
transmitter apparatus 10 is first peositioned opposite tao
an infrared emitter of the remote control transmitter
.from which to learn a desired remote control operation.
The set key KSET is then held down illustratively for
three seconds. This places the remote control transmitter
apparatus 10 into learning mode as in the step (B)
described above in 3-2-2. Thereafter, one_of the learning
keys PA through PC 1is pushed as in the step (C) above.

The step (D)} above and subseguent steps are carried
out to learn the desired remote control operation. These
steps are performed illustratively by the rcoutine 100, as

described below. In the ensuing description, it is

assumed that the learning key PA is used for the learning
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keys PA through PC is pushed as in the step (C) above. The step (D)
above and subsequent steps are carried out to learn the desired remote
control operation. These steps are performed illustratively by the routine
100, as described below. In the ensuing description, it is assumed that
the learning key PA is used for the learning 23 process. The set key is
pushed as in the step (B) above, before the learning key PA is pushed as
in the step (C). This causes the CPU 21 to start the routine 100 in step
101. In step 102, the CPU 21 wais for key input. In step 102, as in the
steg (SD above, an operation key Ki among the operation keys K1 through
PKRAo1 the remote control transmitter apparatus 10 is pushed as the key to

which tbﬁéegmeq(@imq@ £l pperation is,desired to pe assigned. In
step 103, the CPU 21 checks to determine whether or not the key input in
petepri02 issvalich a ithis gase the operationeke\Ki isnfotnd vadiep sodhat
step 103 is followed by step 104. In step 104, the CPU 21 waits for the
Tinput of irfedretiray§ ildn? thé-oppbsitd rdmsotecontiot trehdndittes tep
agparatus from which to learn_the remote control operation. Of the

18deratidh REGE oh He oppdsite Tefprgats for key input. 1In step

102, as in the step (D) above, an operation key Ki among
the operation keys Kl through Kn on the remote contrel
transmitter apparatus 10 is pushed as the key to which
the learned remote control operation is desired to be
assigned. In step 103, the CPU 21 checks to determine
whether or not the key input in step 102 is wvalid. In
this case the operation key Ki is found valid, so that
step 103 is followed by step 104. In step 104, the CPU 21
waits for the input of infrared rays from the opposite
remote control transmitter apparatus from which to learn
the remote control operation.

Of the operation keys on the opposite remote
control transmitter apparatus, an operation key Kx is
pushed as the key from which the remote control operation
is desired to be learned. This causes the infrared rays
to be modified by the contrel data item Dx corresponding
to the pushed key Kx and output by the opposite remote
control transmitter apparatus. The oultput infrared rays

are received by the photosensor 12 and subjected to a
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control transmitter apparatus, an operation key Kx is pushed as the key
from which the remote control operation is desired to be learned. This
causes the infrared rays to be modified by the control data item Dx
corresponding to the pushed key Kx and output by the opposite remote
control transmitter apparatus. The output infrared rays are received by
the photosensor 12 and subjected to a 24 demodulation process whereby
the original control data item Dx is acquired. The acquired control data
item Dx is output from the interface circuit 27. Step 104 is followed by

step 1Q5. In step 105, the CPU 21 checks to. determine whether or not the
BT S0 ol B oL o the oA TR 2716 Gl s
16Rse the conyral datadtem By ds i Maid 50 thahstap 10518 dpllewed
by step 106. In step 106, the control data item Dx input in step 104 is
owritten tortbat eak ini the-leamingdise-data table RWTBL which is located
at the intersection between the column corresponding to the learning key
PA thatSt&® dpetaiet fordthetihé fovitine ko0& the Tnesivamd, 1diHd thae
row corresponding to the operationrlfae%/ Ki operated in step 102 on the

Cothet hater 1k St 7 67 TR LBRtr6l GA1EM the b o e SonErol

data item Dx output from the interface circuit 27 is
valid. In this case the control data item Dx is found
valid, so that step 105 is followed by step 106.

In step 106, the control data item DIx input in step
104 is written to that cell in the learning-use data
table RWTBL which is located at the intersecticn between
the column corresponding te the learning key PA that was
operated to start the routine 100 on the one hand, and
the row corresponding to the opefation key Ki operated in
step 102 on the othexr hand.

In step 107, the control data in the cells of the
column corresponding to the lsarning key PA in the
learning-use data table RWTBL is compared with the
control data in each of the columns in the data table
DTTBL: as depicted in FIGS. 4A and 4B. In the case of FIGS.
42 and 4B, the control data items D1 through Dn are
régistered in the cells of the column corresponding to
the learning key PA.

As shown in FIG. 4A, one column of control data
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column corresponding to the learning key PA in the learning-use data
table RWTBL is compared with the control data in each of the columns in
the data table DTTBL as depicted in FIGS. 4A and 4B. In the case of
FIGS. 4A and 4B, the control data items DI through Dn are registered in
the cells of the column corresponding to the learning key PA. As shown in
FIG. 4A, one column of control data 25 items D1 through On registered
on the learning key PA is compared with each of the columns of control
data in the data table DTTBL. That is, the comparison starts with the first

Tow-af eqntrol, data, items Pelg%@{;%%%% Dnl ipthe 1%%%%%%?2 i

followed by the second row of control data items _
dbirgaeunot.camiraltata diterms D3 thigngh D, ste » andfinallyithe ast

row of control data items in the data table DTTBL. When two columns of
dddta drelthasEthigarediwith éach othercomdydthescellsdin dhe sariarowhe
are matched against each other as shown in FIG. 4B. For example, the

Tooritfol tifa ftent B frf tHe datattableRWPBL i§ bsaipareAniththskontrol

ta ite il data table DTTBL. If the comparison results in even a
R o N R S el

- single misma
&%%QSitems D12 through Dn2, the third row of control data

items D13 through Dn3, etc., and finally the last row of
conttrol data items in the data table DTTRI.

When two columns of data are thus compared with
each other, only the cells in the same row are matched
against each other as shown in FIG. 4B. For example, the
control data item Di in the data table RWTBL is compared
with the control data item Dil in the data table DTTEBL.

If the comparison results in even a single mismatch,
control is passed from step 107 to step 108. In step S108,
the indicator LED 13 is illustratively lit green. The
glowing LED indicates that the remote contrcl operation
transferred from the opposite remote control transmitter
apparatus has been learned correctly. Thereafter,.controi
is passed on to step 109 in which the CPU 21 terminates
the routine 100 and leaves learning mode to return to
normal mode.

If, as a result of the comparison in step 107, one

column of all control data items D1 through Dn registered
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the indicator LED 13 is illustratively lit green. The glowing LED indicates
that the remote control operation transferred from the opposite remote
control transmitter apparatus has been learned correctly. Thereafter,
control is passed on to step 109 in which the CPU 21 terminates the
routine 100 and leaves learning mode to return to normal mode. If, as a
result of the comparison in step 107, one column of all control data items
DI through On registered 26 on the learning key PA is found to match a
given column (j-th column) of control data items DIj through Dnj in the

da ta%e DTTBL, then step 107 is followed by step 111. In step 1.11, the
CBorh e CRETHE o bt o o e el cBI AT 5P CRgiFnto

(thecgells,qtihe) cokimp copresperding tothe equipment tyjpe sglectign key
SA in the data table RAMTBL. That is, the control data items DIj through

tBaj mathe matchingToiimn@arerpreselp onothe iequipment &ype-selectipn
key SA. In step 112, the contents in the cells of the column corresponding
libithe learfigrkay PA afccal-aidaret fleiathetdara table RIWTBENINDst@p

5113, the indicator LED 13 is illustratively lit orange to indicate that the
iRakhEd adiit hag b%%hu&%s@ifsn%ﬁ@ba%ip}rﬂéﬁt he cells of the

- column corresponding to the equipment type selection key
SA in the data tablée RAMTBL. That is, the control data
items D13 through PBni in the matching column are presst
on the eguipment type selection key SA.

In step 112, the contents in the cells of the
column correspending to the learning key PA are all
cleared from the data table RWTBL. In step 5113, the
indicator LED 13 is illustratively lit orange to indicate
that the learned result has been preset on the equipment
type selection key PA. Thereafter, the CPU 21 reaches
step 108 and terminates the routine 100.

If in step 103 the key input in step 102 is found
invalid, control is passed from step 103 to step 121. If
the contrel data item Dx output by the interface circuit
27 in step 104 is found invalid in step 105, control is
passed from step 105 to step 121. In step 121, the
indicator LED 13 illustratively blinks red to.show that
the input has beén erroneous. Then the CPU 21 goes to

step 109 and terminates the routine 100.
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type selection key PA. Thereafter, the CPU 21 reaches step 109 and
terminates the routine 100. If in step 103 the key input in step 1.02 is
found invalid, control is passed from step 103 to step 121. If the control
data item Dx output by the interface circuit 27 in step 104 is found invalid
in step 105, control is passed from step 105 to step 121. In step 121, the
indicator LED 13 illustratively blinks red to show that the input has been
erroneous. Then the CPU 21 goes to step 109 and terminates the routine
100. 27 As described, in the case of a match between the learned control
data an% Son(%)colu n 81: contrghdata in_the ata %bé%hD%%%’e%tgp thél is

SCIL ll.l? =] clage ] I'[‘i
executed so as to preset the control data equivalent to the learned result

1eatenthe eguipragntiype selaction key, SAnupen retsievalfrony the data
table DTTBL. Step 112 is then carried out to clear the learned control

tiatacfeam thieidatatable, RWEBL 1 That smmeans-the=celisobtheteolpmyks et
corresponding to the learning key PA are left unused. The same applies

HpahEobifetledifiig KEys'PE el Pe. Meeorkiig 16 the apbyé-deskfibed

multi-function 1[wergote con&rol ttransmf'{tter asozgaratus 10, the dat% tafble
R TR R iR Surposes e Abt CNsthedRiAstafiify eval Trom

the data table DTTBL. Step 112 is then carried out to
clear the learned control data from the data table RWTBL.
That means the cells of the column corresponding to the
learning key PA are left unused. The same applies to the
other learning keys PB and PC.

According to the above-described multi-function
remote control transmitter apparatus 10, the data table
RWTRL for learning purpcses is not consumed wastefully.
As a result, the reduction of available cells in the
learning-use data table RWTBL is minimized,

{3] Cenclusion

The inventive remote control fransmitter apparatus
10 discussed above substitutes preset data for learned
control data if the latter is found egqual Lo what is
prepared in the data table DITBL for preset purposes. In
that case, the memory area for the learned result ié
cleared from the data table RWIRL. This tranélates inteo a
significant saving of the memory area used for learning

so that the learning process is performed more
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As a result, the reduction of available cells in the learning-use data table
RWTBL is minimized. [3] Conclusion The inventive remote control
transmitter apparatus 10 discussed above substitutes preset data for
learned control data if the latter is found equal to what is prepared in the
data table DTTBL for preset purposes. In that case, the memory area for
the learned result is cleared from the data table RWTBL. This translates
into a significant saving of the memory area used for learning so that the
Iearning process is performed more 28 effectively than before. There is no

% %gﬁc}/ Qut_ playcylar ope tiong tgsdelege nthg e rnega%ontr%l dtata
that has become unnecessary. [3}8ﬁ1ers Alfhoug%t e ccl)escrlp]f%n above

pRantains manyp speeifisities theseishauld not be gansirued-as-limiting: the
scope of the invention but as merely providing illustrations of the
threisehdly preferred embodimeats,of this invention. It is to be understood
that changes and variations may be made without departing from the
(&diriP Bt secdpe of the claims that follow. For example, although the control
data to zts’f TPr[eseihwaﬁ sh gregoared in the

oug tion above contains many
specificities, these should not be construed as limiting
the scope of the invention but as merely providing
illustrations of the pfesently preferred embodiments of
this invention. It is to be understood that changes and
variations may be made without departing from the spirit
dr‘scope cf the claims that follow. For example, although
the control data toc be preset was shown prepared in the
form of the data table DTTBL in the foregoing description,
this is not limitative of the invention. Alternatively,
individual control data items may be prepared without
being organized in tabular or any other specific fashion.
As another alternative, the learning keys PA through PC
may double as the equipment type selection keys SA
through SC, switched over functionally by operation of an
appropriate switch. As a further alternative, only one
learning key may be provided. It may then be arranged
that every time this learning key is pushed, the assigned
key functions are switched cyclically as if the learning

keys PA through PC were pushed one by one.
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form of the data table DTTBL in the foregoing description, this is not
limitative of the invention. Alternatively, individual control data items may
be prepared without being organized in tabular or any other specific
fashion. As another alternative, the learning keys PA through PC may
double as the equipment type selection keys SA through SC, switched
over functionally by operation of an appropriate switch. As a further
alternative, only one learning key may be provided. It may then be
arranged that every time this learning key is pushed, the assigned key
functiong are switched cyclically.as if the learning keys PA through PC
wore PO S o e G TS (e SEo0S of 1% BraSt e

asheuldibe: determined:by, the;appended slaims and theii legal
equivalents, rather than by the examples given. 30 WHAT IS CLAIMED

elffiilaA samote cantektrahsmitter apparaiusacbaiprisingna ROM
configured to store a plurality of sets of control data for remotely
controlling a plurality of types of electronic equipment; a nonvolatile
memory configured to have a first and
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a second storage area; a set key configured to place said remote control
transmitter apparatus into either preset mode or learning mode from
normal mode; a plurality of selection keys configured to select a specific
type of electronic equipment to be remotely controlled; a learning key; a
plurality of operation keys; transmission means; and reception means for
receiving control data from another remote control transmitter apparatus,
wherein, with said preset mode in effect and with one of said plurality of
operation keys operated, performing a predetermined key operation

Wﬁ%%o%g]t_ﬁdlpéurality of sets of control data corresponding to said
predetermined key operation to be copied into a 31 storage region which

exists in saidfirst sterageaes. and-whichiqorresponds.tothe operated
selection key; wherein, with said learning mode in effect, operating one of

csaighplaiality of operation keys causes the control data received by said
reception means to be stored into a storage region which exists in said
second® ROM configured to store a plurality of sets of
control data for remotely controlliﬂg a plurality of
types of electronic equipment;

a nonvolatile memory configured to have a first and
a second storage area;

a set key configured to place said remote control
transmitter apparatus into either preset mode or learning
mode from normal mode;

a plurality of selection keys configured to select
a specific type of electronic equipment to be remotely
controlled;

a learning key;

a plurality of operation keys;

transmission means; and

reception means for receiving control data from
another remote control transmitter apparatus,

wherein, with said preset mode in effect and with
one of said plurality of operation keys operated,
performing a predetermined key operaticn causes one of

said plurality of sets of control data corresponding to

said predetermined key operation to be copied into a
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storage area and which corresponds to the operated operation key;
wherein one set of said control data stored in said second storage area is
compared with said plurality of sets of control data stored in said ROM,;
wherein, if the comparison reveals a mismatch between said one set of
said control data in said second storage area and one of said plurality of
sets of control data in said ROM, then said remote control transmitter
apparatus is returned to said normal mode; wherein, if the comparison
reveals a match between said one set of said control data in said second

$iorage ae:and one qf said plurality of sets of coptrol data in said ROM,

then said one set of said control data in said second storagé area is

afeplacadbydbe saspe one sef afneontraldata aneng said,plurality of sets
of control data in said ROM: wherein said one set of said control data in

said 32becorid:storage aveads tisared:therefrden amdesaid cémote
control transmitter apparatus is returned to said normal mode; wherein,

RRhAdhorRfal fode et dpaEatitf ofessrdaia pldrakty 6ruses

t%%e@g§Q&EY%éf%§%%ggaved by said feception means to be

stored into a storage region which exists in said second
storage area and which corresponds to the operated
operation key;

wherein one set of said control data stored in said
second storage area is comparsed with said plurality of
sets of control data stored in said ROM;

wherein, if the comparison reveals a mismatch
between said one set of said control data in said second
storage area and one of said plurality of sets of control
data in said ROM, then saild remote control transmitter
apparatus is returned to said normal mode;

wherein, if the comparison reveals a match between
said one set of said control data in said second storage
area and one of said plurality of sets of control data in
said ROM, then said one set of said control data in said
second storage area is replaced by the same one set of
control data among said plurality of sets of control data
in said ROM;

wherein said one set of said control data in said
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control data copied in a storage region which exists in said first storage
area and which corresponds to the already operated selection key and to
the operated operation key to be retrieved; and wherein said transmission
means transmits the retrieved control data to said specific type of
electronic equipment to be remotely controlled. 2. A remote control
method for use with a remote control transmitter apparatus including: a
ROM configured to store a plurality of sets of control data for remotely
controlling a plurality of types of electronic equipment; a nonvolatile

memgnégonfl ured to_have a first ar&d secaond storage area; a.s g)
seco area 15 Cle’n eretrtrom and s [2y¢t
confi guredO to %Iace said remote control transmitter apparatus into elther

chresetimede nieaing -mesdefren normalimedea pluralityofsglestion
keys configured to select a specific type of electronic equipment to be

meemptely 33 controlled; a learning key; a plurality of operation keys;
transmission means; and

wherein, with said normal mode in effect, operating
one of said plurality of operation keys causes the
control data copied in a storage region which exists in
said first storage area and which corresponds to the
already operated selection key and to the operated
operation key to be retrieved; and

wherein said transmission means transmits the
retrieved control data to saild specific type of
electronic equipment to be remotely controlied.

2. A remote control method for use with a remote
centrol transmitter apparatus including:

a ROM configured to store a plurality of sets of
Qontrol data for remotely controlling a plurality of
types of electronic equipment;

a nonvolatile memory configured to have a first and
a second storage area;

a set key configured to'place said remote control
transmitter apparatus into either preset mode or learning
mode from normal mode;

a plurality of selection keys configured to select

a specific type of electronic eguipment to be remotely
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reception means to receive control data from another remote control
transmitter apparatus, said remote control method comprising the steps of
if a predetermined key operation is performed with said preset mode in
effect and with one of said plurality of operation keys operated, then

causing one of said plurality of sets of control data corresponding to said
predetermined key operation to be copied into a storage region which
exists in said first storage area and which corresponds to the operated
selection key, if one of said plurality of operation keys is operated with
said learning mode in effect, then causing the control data received by
CQRidrRecEption means to be stored into a storage region which exists in
said segond 25101age area and which corresponds to the operated
operation key, comparing one set of said control data stored in said

second stgrage area,with said phirabity eksets of control data stored in
said ROM, if said comparing step reveals a mismatch between 34 said
one settafesaid controh date mssaidrseécond storage area and one of said
plurality of sets of control data in said ROM, then returning said remote -
COhUOlﬁ%ﬂ%ﬂﬂﬁ@P means to receive control data from
another remote control transmitter apparatus,
said remote control method comprising the steps of
if a predetermined key operation is performed with
said preset mode in effect and with one of said plurality
of operation keys operated, then causing one of said
plurality of sets of control data corresponding to said
predetermined key operation to be copied intc a storage
region which exists in said first storage area and which
corresponds to the operated selection key,
if one of said plurality of operation keys is
operated with said learning mode in effect, then causing
the control data received by said reception means to be
stored into a storage region which exlsts in said second
storage area and which corresponds to the operated
operation key,
comparing one set of said control data stored in
said second storage area with said plurality of sets of

control data stored in said ROM,

if said comparing step reveals a mismatch between
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apparatus to said normal mode, if said comparing step reveals a match
between said one set of said control data in said second storage area
and one of said plurality of sets of control data in said ROM, then
replacing said one set of said control data in said second storage area by
the same one set of control data among said plurality of sets of control
data in said ROM, clearing said one set of said control data from said
second storage area while returning said remote control transmitter
apparatus to said normal mode, if one of said plurality of operation keys is
operated with said normal mode in effect, then causing theé:ontrol data

s %ofict'h & Sorahe¥Rbforr WhicH dxiSf" i SRid s storags aréa Aha

a Mich Gerespopds 4 fhe Aligady; eperated selectienkay.and tythe, 5,
operated operation key to be retrieved, and causing said transmission

s meansHip, transmitibe retiieved sontrobelatactosaid specifietypriofte r
electronic equipment to be remotely controlled. 35 REMOTE CONTROL

a TRANSMI TTER ARPARATUS mBSTRACT OF THE DISCLOSURE

Disclosed herein is a remote control transmitter _
if said comparing step reveals a match between said

one set of said control data in said second storage area
and one of said plurality of sets of contrel data in said
ROM, then replacing said one set of said control data in
said second storage area by the same one set of control
data among said plurality of sets of control data in said
ROM,

clearing said one set of said control data from
said second storage area whille returning said remote
control transmitter apparatus te said normal mode,

if one of said plurality of operation keys is
operated with said normal mode in effect, then causing
the control data copied in a storage region which exists
in said first storage area and which corresponds to the
already operated selection key and to the operated
operation key to be retrieved, and

causing said tranémission means to transmit the
retrieved control data to saild specific type of

electronic equipment to be remotely controlled.
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apparatus including a ROM configured to store a plurality of sets of
control data for remotely controlling a plurality of types of electronic
equipment, a nonvolatile memory configured to have a first and a second
storage area, a set key configured to place the remote control transmitter
apparatus into either preset mode or learning mode from normal mode, a
plurality of selection keys configured to select a specific type of electronic
equipment to be remotely controlled a learning key, a plurality of
operation keys, a transmission device, and a reception device configured
to receive control data from another remote control transmitter apparatus.
Figure 8 36

REMOTE CONTROL TRANSMITTER APPARATUS

ABSTRACT OF THE DISCLOSURE

Disclosed herein is a remote control transmitter
apparatus including a ROM configured to store a plurality
of sets of control data for remotely controlling a
plurality of types of electronic equipment, a nonvolatile
memory configured to have a first and a second storage
area, a set key configured to place the remote control
transmitter apparatus into either preset mode or learning
mode from,normal mode, a plurality of selection keys
configured to select a specific type of electronic
equipment to be remotely controlled a learning key, a
plurality of operation keys, a transmission device, and a
reception device configured to réceive contrel data from

another remote control transmitter apparatus.

Figure §
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