REMOTE CONTROL TRANSM TTER APPARATUS BACKGROUND OF THE
INVENTION 1. Field of the Invention The present
invention relates to a renote control transmtter
apparatus. 2. Description of the Related Art [1]

Mul ti-function renote control transmtter apparatus
Whereas renote control transmtters that conme with

el ectroni ¢ equi pnent such as TV (Tel evision) sets,

VTRs (Vi delgmg Recorders) and DVD recorders are
generally dé ?%ﬁe 5P Le XBAYSYUETRR BPPRRATUS

acconpanyi'ng equi pnent, sone renote control
transmtters are capable of dealing wth

mul ti-function applications. That is, a nulti-
function renote control transmtter apparatus may be
programmed to control a plurality of types of

el ectronic equiprment. To inplenent its nulti-function
features, this 1 type of renote control transmtter
HRGHGROUNDt gpi THHE |1 WwvENESOR preset function and a

| earning function as described below [2-1] Preset
fluncFieold The theegateftinetii on is a function that
enables the nmulti-function renote control transmtter

appar atle oesaot asvartiomlimaky ekeg®t £ KLHtOkontrol

transmtter for
transmitter apparatus.

2. Description of fhe 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 eguipment,
some remote control transmitters are capable of dealing
with multi-function applications. That is, a multi-
function remote contrel transmitter apparatus may be
pProgrammed to control a plurality of types of electronic

equipment. To implement its multi-function features, this




dedi cated wth each particular type of equipnent.
IllTustratively, a nulti-function renote contro
transmtter apparatus may be preset concurrently as a
renote control transmitter for exclusive use with-a
conpany A's TV set, as a renote control transmtter
for dedicated use with a conpany B's VIR, and so on.
When the preset function is used as described, the
‘multi-function renote control transmtter apparatus
typically works as follows: with TV control node

el ect ed 1" on the apparatus selects
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Illustratively, 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 VIR, 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
VIR does not react to the key operatidn 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.




equi prent 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 nulti-function
renote control transmitter apparatus to be defined to
represent the capability of a desired operation key
function provided by a different renbte contro
transmtter apparatus owned by the sane user.
[Ilustratively, where VIR control node is in effect,
the right and left arrow keys ((-.) and (.-)) may be
assign he function of raising and | gwering the
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.The learning function 1s 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 TV set respectively. In other words, some operation
keys not used to operate the VTR may be apprbpriated 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
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be in effect when the nulti-function renote contro
transmtter apparatus is arranged to act as dedi cated
~renpte control transmtters each for exclusive use
with a TV set, a VIR and a DVD recorder. As shown in
FIG 5A the nulti-function renpote contro

transmtter apparatus is furnished wwth a data table
DTTBL as a data source for preset use, as well as
control data for renotely controlling pieces of

equi pnent that apply to the data table DITBL. In the
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It is assunmed that operating the first key KI on the
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-remote control transmitters each for exclusive use with a
TV set, a VIR, and a DVD recorder.

As shown in FIG. 54, 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 contrcl data for a single piece of electronic
‘equipment.
| More specifically, the data table DTTEL shows
different types of electronic equipment (i.e., TV, VTR,
.DVD recorder) along with the names of the manufacturers
(companies A, B, C, etc.) manufacturing the listed pieces
of equipment in the row direction of the table, and

operation keys Kl through Kn on the multi-function remote




conpany A's TV set triggers output of infrared rays
nmodul ated by a control data item D11. On that
assunption, the control data itemDIl is provided in
the cell at the intersection of the columm for
conmpany A's TV set and the row for the key Kl in the
data table DTTBL. Likew se, it is assuned that
operating the second through the n-th keys K2 through
Kn on the renote control transmtter for exclusive
use with conpany A's TV set triggers output of
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infrared rays nodul ated by a control data itemD 5. In
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descri bed, the control data acquired from pushing an

apRnAbt e keYa Aorithelr agekei eantyial, & ansdd tdsSund®hon,
exclusive use with a given type of _
.the control data item D1l 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 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 modulated by control
data items D21 through Dnl, respectively. In 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
Kn in the data table DTTBL. | |
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 VER

triggers output of infrared rays modulated by a control
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el ectronic equipnent is placed into those cells in the
data table DTTBL which correspond to the electronic
equi pnent in question and to the pushed operation key.
. If the exclusive-use renote control transmtter does
not have any key corresponding to the operation key
Ki on the multi-function renote control transmtter
apparatus, then the corresponding cell in the data
table DTTBL is furnished with dummy control data. The
mul ti-function renote control transmtter apparatus

furth i | ud ta tabl RAMIBL t " be_. .
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equl pnent. More spe0|%|ca Y, Fhe col umms %orrespond

Qect Pon EAUPIBRMntYRE SELEL ii%ok%léas.’é%eg% g{}ﬂ 11;%%

and the rows correspond to the operation
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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 correspondiﬁg cell in the data table DTTBL is
furnished with dummy contrel 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 wéll
as equipment type selection keYs SA, 5B, and SC as
.indicated in FIG. 5C. Any one of the equipment type
selection keys S8A, 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 RAMTBL has cells in “n” rows and
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Bel ow is a description of the procedure in steps for
presetting the nmulti-function renote contro
transmtter apparatus. In this exanple, the equi prment
type selection keys SA, SB, and SC are preset to
represent the operation keys of the renote contro
transmtters for exclusive use with conpany B's TV
set, conpany A's VIR, and conpany D s DVD recorder
respectively. The steps of the presetting procedure
are as follows: (1) The multi-function renote contro

|
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ede.. 2§4§rgﬁgj§;gp?rgggd&fgough (3) above are repeated
for each of the other equi pnent type selection keys
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~control
for presetting the multi-function remote control
transmitter apparatus. In this example, the eguipment
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.éet,
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 is placed into preset mode by pqshing a set key
on the apparatus.
(2) The equipment type selection key SA is pushed.
(3} Company Bs TV set is designated by performing.a
" suitable key operation. Carrying out this step copies
¢ontrol data items D12 through Dn2 about company B’s TV

set from the data table DI'TBL into the cells of the first




data itens D12 through Dn2, D14 through Dn4, and D18
through DnB fromthe data table DTTBL into the cells
of the first through the third colums, respectively,
in the data table RAMIBL. Thereafter, when any one of
the equi pnment type selection keys SA through SCis
sel ectively operated, the nmulti-function renote
control transmtter apparatus is set to serve as a
renote control transmtter for exclusive use with the
correspondi ng equi pnment type, as w/ll be described
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pushed, it remains effective unless and until another
egubRERMn8 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
:ﬁulti—function remote control transmitter apparatus is
set Lo serve as a remote control transmitter for
exclusive use with the corresponding equipment type, as
will be described below.
[3-1-3] Remote control bperations performed when what has
been preset is put to uéé

For example, pushing the operation key K1 with the
equipment type selection key SA held down retrieves the
control data item D12 from the ceil 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

Vrays modulated by the retrieved control data item D12 are
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type selection key SB or SC is operated. Pushing an
operation key Ki next retrieves a control data item
Di2 corresponding to the equi pnent type sel ection key
SA from the data table RAMIBL and triggers output of
infrared rays nodulated by the retrieved control data
itemDi 2. As a result, conpany B's TV set is renotely
controlled in the same manner as when the i-th
operation key is pushed on the renote contro
transmtter for exclusive use with the TV set
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equi pnent in accordance with the equi pnent type
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selectively. [3-2-1] Structure for the |earning
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i npl enent the learning function as well as typica
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corrésponding to the equipment type selection key SA from
the data table RAMTBL and triggers output of infrared
rays modulated by the retrieved control data item Di2. 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
equipment type selection key SB or SC held down allows
‘the VTR or DVD reéorder to be remotely contreolled in the
same manner as when the i-th operation key is pushed on
the remote control trénsmitter for exclusive use with the
equipment in question. .

In the manner described above, the multi-function

‘remote control transmitter apparatus works as a remote

control transmitter foridedicated use with relevant




6A and 6B is one in which up to three sets of contro
data may be |l earned. The nmulti-function renote contro
transmtter apparatus is furnished with a data table
RWBL that can be rewitten for |earning use as shown
in FIG 6A, as well as three |earning keys PA PB

and PC as indicated in FIG 6B. The data table RWMBL
has cells in "n" rows and three colums. Each col um
of the table corresponds to one set of renbte contro
data. More specifically, the colums correspond to

d,_PC, d
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ond eration
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given type of equipnent. The steps of the [earning
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mul ti-function renote control transmtter apparatus
i RAg HRONEMLIPPASiWhE chOuNto 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” rows
- and three columns. Eaéh 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 thel0peration keys K1 through
Kn.._Furthermore, the multi-function remote control
~transmitter app;ratus is equipped-with an infrared
 photosensor.

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

- for getting the multi-function remote control transmitter

apparatus to learm the functions of operation keys on the
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infrared emtter of the renote control transmtter
from which to learn renote control operations. (B)
The set key on the nulti-function renbte contro
transmtter apparatus is pushed in the sane manner as
in the step (1) above. (C) The learning key PA is
~pushed. (D) O the operation keys on the

mul ti-function renote control transmtter apparatus,

“an operation key Ki is pushed as the key on which the
assigned renote control operation is desired to be

CP %d'co%@rog t:nt:ah esm%&%re?:t if%? %gé;%%]‘f% glres,e g%th a given

excl usive-use renote  contr
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I ned.c.Thi,sstriggers output of infrared rays
ﬁ%%%lateg Ey a control data item Dx that represents
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Kx. Th - 0

operation key } e multi-function renmote contr
. ansmither 3pPAFANLS ieeBkYesohdle Qifdtel RET 25 ed

rays and retrieves the control data item Dx fromthe
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is witten to that cell in the data table RMBL which

ivhilcpcabedeatnt Ranoddlehsesli @pebotgan the colum for
the | earning key PA pushed in the step (C) above and
thw mow tet k¢ 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 operation 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 ttansmitter, an operation key Kx is pushed as the
key from which the assigned remote control operation is
desired to be learned. 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




operation key Ki pushed in the step (D) . Thereafter,
the multi-function renote control transmtter
apparatus ternmnates its |learning node and returns to
nor mal node. The steps above apply likewi se to the
other I|earning keys PB and PC. Thereafter, when any
one of the Ilearning keys PA through PCis selectively
operated, the multi-function renote contro
transmitter apparatus is set to serve as a renote
control transmtter executing the newy assigned

TURELT 0fnc a%otiiklyecEsce] R DL b, [ B 2:.8). Remate

control “operations pérforne has een
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operation key Ki w ear ni ng key PA own

q_mtté}%e%hgﬁ'lgé%énth%eggiﬁmn lcﬂgctatrtglle El%é?ﬁﬂ?&&tﬁéy Eﬁ'}e

apparatus retrieves the contro item Dx from
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el ectroni ¢ equi pnent whose excl usi ve-use renote
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process receives the control data itemDx fromthe
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and is renotely controlled thereby. In |ike manner,
It is prissidiepst abstubnappih@ikewise to the other
learning keys PB and PC. Thereafter, when any one of the
learning keys PA through PC is selectively‘operated, the
multi-function remote control transmitter apparatus is
.set to serve as a remote control 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 moduiated by
the retrieved control data item Dx. As a result, thé
electronic equipment whose exclusive-use remote control

transmitter was subjected to the learning process

receives the control data item Dx from the multi-function
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remai ni ng | earni ng keys PB and .PC and operation keys
KI ~ through Kn to the learning process. The renote
control operations thus |earned are later carried out
as programred. The foregoi ng paragraphs have

di scussed the steps and processes involved in

i npl enenting the learning function. [41 Ohers On
some multi-function renote control transmtter
apparatus, the preset function (discussed in the
subsections 3-1-1 through 3-1-3) may be inpl enented by
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KM A thg tl*é%r%‘iﬂlgpﬁ‘é‘gé .34 a_cf%'cg%\%oﬁpﬁé’eti i *ak%é{g fpwn

retrieves fromthe data t B out

CRPDAGY B S:OT\éheS?Earlﬂél%{ 3aldRRs0f 4he Qpekat Egﬁti‘t@’

KI together with the etrieved data causes the

60814 Ol ordatRukst @BhPhéd to-Da QLT Eg¥Lled rQM the data
tabl e DTTBL, whereby the 13 equi pnent in question is

pesBiflne LONTRO| F&kbgoling pheygraascHied ot eehpi by ese
are di scl osed
'steps and processes involved in implementing the learning
function.
[4) Others

On some multi-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 RAMTBL 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 Kl with-:
the equipment tjpe’selectidn key SA held down retrieves
from the data tabkle RAMTBL the data about company Bfs 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 the

13




illustratively in Japanese Patent No. 2944274. SUWNARY
OF THE | NVENTI ON Where the above-descri bed | earning
function is in wuse, iterations of the |earning
process may result in having the control data itens
D11 through Dnl witten to the columm correspondi ng
to the learning key PAin the data table RWMBL as
shown in FIG 8. This is an exact match with the
control data itens D11 through Dnl about conpany A's
TV set in the data table DTTBL in FIG 5A. However,

t . trol data. itenms D i_through | .in, the data
t%%%lgg BL™r %ﬁjﬁﬁoﬁgl?rﬁﬁm?$ﬁ§¥'%ﬁpﬁgﬁéiﬁ?bcess coul d
also b ' fr ta.table DITBL,into_the

dat a tZE%%Q%%%fBEQE%%{ﬁéﬁia%?qg%%nglaﬁ%fﬁf?&fée n

t t.he LNOs a I BL in
R s S E R IR 12 Vi
i nto unproductively reducing the nunber of cells that

shoul d be made avail able for |earning purposes in the

damakabbe W Blwwenthensanme applies to the |earning
keys PB and PC. The present invention has been nmade in

vi ew ofgHdia tﬁ@0360§éfdéggyi%ﬁge§eQPgiﬁE(¥ﬂd$%§ﬁn is in

arrangenents for overcomng the above and ot her
- debi cieaghesory drhenddssbahrf (Wi hey | FRN AV RY

significantly on sone existing techniques.
‘having the control data items D11 through Dnl written to
--the column 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
company A’s TV set in the data table DTTBL in FIG. 5A.

| However, the control data items D11 through Dnl in
the data table RWTBL resulting from the learning process
could also be‘copied from the data table DTTBL into the
: data table RAMTBL for remote control purposes. In other
.words, the learning-use data table RWTBL in this case is
occupied wastefully. That translates into unproductively
ieducing.the number of cells that should be made
available for-learning purposes in the data table RWTRL.
The same applies to the learning keys PE and PC.
The present invention has been made in view of the

- above circumstances and provides arrangements for

overcoming the above and other deficiencies of the
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In carrying out the present invention and according

to one enbodi nent thereof, there is provided a renote
control transmtter apparatus including: a ROV
configured to store a plurality of sets of contro
data for renotely controlling a plurality of types of
el ectronic equi pnent; a nonvolatile nenory configured
to have a first and a second storage area; a set key
configured to place the renote control transmtter
apparatus into either preset node or |earning node

) &%gnkggr%gg dﬂ%qg;i%PPéégéui%#%é?ﬁ%ﬁ%gkgftégﬂ%%$r2nic

conrti gur to"sel ect” a spec

EQEFQQE ?%%éﬁﬁ}%uggpotely controll ed; a |earning key;

l"ura opération keys; transm ssion neans;

and r e%ptciaggﬁgggnosug %h{ef%%ie\ég?g OPItnFC—(:)Atqu { glnfdr 9 ording

anot her renot ntrol nsmitter apparatus, ereln,

Wot Bl h&%ﬁ%@ht”@ﬁ&é@&ﬁéﬁe@e %dgg’h{rbdé’c?ea Perdde

plurality of operation Keys operat performng a
EBEQE&ErEEéH§$1K%¥r°§$§é§ééﬂ% GASE8iREe LTRdM®onfigured

plurality of sets control data corresponding to

thestpredetanrunedy key QRS Jd eRntPoPeaLOPiRA LB raly
storage région which exists in the first storage area

abHt Wi Thhg GORLASRONES 40 diiR s0Rer 8l &8k S8 BC R pheKi ;

wherein, with the learning node in effect, operating
angoffoldia 1R weabt{ Y& Qpalal ikenhkey Sa CAUSRS ahlie a

control data recelved by the reception neans to be
stoved d4¥rege 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 pperation 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 storage
region which exists in the first storage area and which

corresponds to the operated selection key; wherein, with

the learning mode in effect, operating one of the

15




storage region which exists in the second storage area
and whi ch corresponds to the operated operation key;
wherein one set of the control data stored in the
second storage area is conpared with the plurality of
sets of control data stored in the ROM wherein, if
the conparison reveals a m snmatch between the one set
~of the control data in the second storage area and
~one of the plurality of sets of control data inthe
ROM then the renote control transmtter apparatus is
Eﬂlygfl to% to @r gggﬁmf{?% dce u Ve\z"hseq:glen orlltt.rgfed ta
onpari son reveals a nma etween 't he one set of the
i.n ra ne, of
PRECCIt Aty oF “espSRa tearty 30708 PEERATRARA,

thepadde nensehiof gézfs&%% géhedggeoh& sw,teagseggﬂ%q

storage area is replaced by the sane one se

sﬁatmcrﬂ%@%ev}aegdgh@g PLUY &ldeh¥ + 0k §§%§? f orf Q0!

data in the wherein the one set o e contro

fabRein briN@e2e6endhst Q5AA 12 R St6LEQT &I dler_boam
and the renote control transmtter apparatus is

sebrinedired tBecon9s B _wmﬁ;th\éhgiﬁmliw tdr tha sngemal

node 1 n effect, operating one of the plurality of

OPRERS) UatlkeRsoeadsSes tRIRANNhEkedR) ai£aHeed 1N a
storage region which exists in the first storage area

amtpati U GerEaEPOANsi ith ddIe bhewabh eakly QREIANEYE the
sel ection key and to the operated

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 oﬁe 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 one set of the control data in
the second storage area is replaced by the same one set
of contfol data among the plurality of sets of control
data in the ROM; wherein the one set of 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 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
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operation key to be retrieved; and wherein the

transm ssion neans transmts the retrieved control
data to the specific type of electronic equipnment to
be renotely controlled. According to the present
invention, if the control data resulting froma

| earning process is found to be the sane as the
control data in a data table for preset purposes, the
| earned data is replaced by the matching preset data.
A nmenory area accommodating the | earned data is then

%'1%589 opd¥Scdd aRgkatesy 1%39 A4 ARPLRE! @ﬁéﬁate?tﬁw ng
of the nenory area used for learning so t

l@Rr-Bt DEn PESE &SS HeS rReEi OF&d 41 Gnefbeat tyel y than
before. There is no need to perforn1operat|ons to

debabRisiheh IRamiedreabhi & Wat 3 thabvBascHecN® data
unnecessary. BRI EF DESCRI PTI ON OF THE DRAW NGS Furt her

- abj enésspash AdY aRpages efedh@nmresgit pnbhYerd i Wl |
becone apparent upon a reading of the follow ng
desoteDy | @vhtard 1@@pended drawings in which: FIG 1 is
.a plan view showi ng an appearance of an enbodi ment of
the presentrdingendi oy gdeGen? ifvansthemelf ahkl evhtrol
di agram of the enbodinment; FIG 3 is a flowhart of
shépsrashoi ingy Euwmmbele&wﬁﬂnﬂ meicektypisafbyndvidk ®e the
same as the control data in a daté table for preset
purposes, the learned data is replaced by the matching

' preset data. A memory area accommcdating the learned data
- is 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 no need to perform operations to delete

‘the learned control data that has become unnecessary.

.BRIEF DESCRIPTION OF THE DRAWINGS

Further objects and advantages of the present
invention will become apparent upon a reading of the
.following description énd 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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FIGS. 4A and 4B are data tables explanatory of the
present invention; FIGS. 5A 5B and 5C are other data
tabl es 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
tabl e explanatory of the present invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [1] A typica

struct upesof 3 tfe J eMeLengept 6! sEANIWAL BY hgpg@r{@t us

FIG 1 is a plan view show ng an appearancé o

natiddaiindnet kQp; ¢80} &a@at;rol transmtter apparatus 10
enbodyi ng the present invention, and FIG 2 is a

schemat recé | o dirkguankLsBoMsAY B MY e2b16hLEM Y &S the
part of the apparatus. The renote control transmtter

appaYattus n¥lnefod hi s exanple is designed renptely to
control a TV set, a VIR and a DVD recorder as

di scussetcs ead,i &B. aBanbt eatONd I r GREBALEBISs Ml a
effected by use of 18 infrared rays. As shown in FIG
IgcHdra tienol ew catd raglatlionrgnsifi the€rpresent 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 EMBCDIMENTS
[1] A typical structure of the remote control transmitter
. apparatus

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

earlier. Remote control operations are effected by use of

i8




apparatus 10 has an el ongated, approxi mately
rectangular shape. In the mddle of the front end of
the apparatus 10 (i.e., on the upper edge as seen in
FIG 1) are an infrared LED (Light Emtting D ode) 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 equipnent type
sel ection keys SA through SC, |earning keys PA
?EE?gﬂgiP%y and operation keys K1 through Kn. Wth

& renpte Control transmitter apparatus 10 in

Operatﬁgnshgbg iyfﬁﬁgeq.L%QelieﬁQPXQ&ﬁﬁl%lsEggggmltt%F

representing a renote cdntrol operation into

%alxéréws le; ﬂug a¥en, 6 o%m g &exkaa{&yeréc%%gﬁﬁar

rom anot renote c nsn1tter appar at

Ehgpe | an!haEﬁg &Ml@%%&e%r&ﬁﬁ%ﬁ’&%ﬂ riE‘i%e' Q%IOQESQUS 10

rays comng fromthe other apparatus and

(el & HORneOLppSt Jide dey iseed fnoprkhe y egel \é%d rays.
The i'ndi cat or EED 13 indicates the result of a key

OREFAtd DN.EDN (PhRE EMDAS nPDilbRel €81 NLKY A rrASed
shown in FIG 2, the renpte control transmtter

Qmﬁd&rlazhaso@ tHeC tBBORRYELEe 20 GORShbhbHELBEs A10
signal .generation circuit and a control circuit. The

wam arputrebnZ0ehdcd tides 2 +CRYy( Kept rala RoGesschgor
n
LED 23. The top surface of the apparatus 10 is also
furnished with equipment type selection keys SA through
-8C, learning keys PA through PC, and operation keys Kl
through EKn. |

With the remote control transmitter apparatus 10 in
operation, the infrared LED 11 converts a signal
representing a remote control opération into infrared
rays for output. When control data is to be learned from
another remote control transmitter apparatus, the
infrared photosensor 12 receives the infrared rays coming
from the other apparatus and dutputs a remote control
'signal derived from the received rays. The indicator LED
13 indicates the result of a key operation in preset nmode
ér in learning mode.

As shown in FIG. 2, the remote.control transmitter

apparatus 10 has a microcomputer 20 constituting a signal
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21 that executes diverse prograns, a ROM (Read Only
Menory) 22 that has prograns and data stored therein,
a RAM (Random Access Menory) 23 that serves as a work
area, and a nmenory 24 that accompbdates data tabl es.
The nmenories 22 through 24 are connected to the CPU
21 via a systembus 29. The ROM 22 in this setup
contains a routine 100 such as one shown in FIG 3 as
one of the progranms executed by the CPU 21. The
routine 100, which pertains to the present invention,
dlscusseq_late 3, only

[ detai,l. I.n FI
tgﬁé‘leﬁﬁeg?n_sl_‘fje‘b%mr ordecd ?8‘;%% Cﬁrﬁ\b‘éﬁg i ngGhae?;e "
SRS dlie TN phBh o o it ke S Ui
%?”ul%%t F2L84o ALERILeg:LLLURLr A BBl Yglnathg for T
conne fP%QnI%Ml%atth%%%t ‘E%ér_%ﬁéee rgdrfd% hggﬁgfgrg\r/%‘%%i&léy “be

?An gﬁ@aralfcag%@ommgxghﬁﬁla laegeg?rg i@ NS

enmentary Met al Sem conduct o menory

RAGKS A MR RY éaatth%rtl 88 cOtmbYa i s 'd%f&g B‘QBF??J | t gpce

capaci tor, 'not shown. The nenory stratively
mehekiss @ dataJuahl 84 RAMBL, AR &St @638Re cPU 21 via a

system bus 29.

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 pertains
to the present invention, will be discussed later in
detail. 1In 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
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
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area for storing preset control data as shown in FIG
5B, and a data table RWMBL as a storage area for
accomodating | earned control data as indicated in
FIG 6A. The set key KSET, equipnent type selection
keys SA through SC, |earning keys PA through PC, and
operation keys Kl through Kn are constituted by
nonl ocki ng type push switches. The output fromthese
switches is sent to the CPU 21 via an interface
circuit 25. The infrared LED 11 infrared phot osensor
a |nd|cator LED 13 o the stem
5306 ar R ARE 490 (o8 Rt BVaRT

FE0h fon sl eB&gﬁgpféé}%]%aESﬂ@%%féﬁf’%‘%@ rﬁ%ﬁﬁf@i o3y
SHATADLE LATRIIET pyBhANAl DY ddie onLLOl cdata based on

a predetermne ul ation od such as PWM (Pul se

YAt hndpaul af '1%Ia)medaagnm1wa%% gg i edul @l pd 'Fgaa'

to the infrared LED 11 The Intertace circuit
ggnodul ates the signal comng fromthe |nfrared
photosensor 12 into the original control data and

suppl i epet BerdRE @ gk heoGPbhndde {Rle gé@.re%ttheﬂ 9&(5 hea

renote control transnitter apparatus |[2-1]
IRESudH eIt 6 GRREHG! k¥ RANBMthi L APPAT 4 hts ople&aﬂ%ﬂal :

operatlon) 21 |
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 25.

The infrared LED 11, infrared photosensor 12 and
ihdicator-LED 13 are connected to the system bus 29 via
.interface circuits 26 through 28. Given control data
representing a remote control operation from the CPU 21,
the interface circuit 26 modulates a suitable carrier

signal by the control data based on a predetermined

médulation method such as PWM (Pulse Width Modulation),

and forwards the modulated signél to the infrared LED 11.
The interface éircuit 27 demodulates the sigqal 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 transmitter apparatus

in normal operation)
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In this case, of the operation keys K1 through Kn, an
operation key Ki representing the renote contro
operation to be carried out is pushed. |If the nost-
recently pushed key is one of the equipnent type

sel ecti on keys SA through SC anong ot her keys
(including the keys PA through PC), then the contro
data corresponding to the | ast-pushed equi pnent type
sel ection key and to the operation key Ki is
retrieved fromthe data table RAMIBL (FIG 5B) in the
menory

d b b 3-1-3. T t
controlgﬁa X e%%%é gg Yﬁ%qxﬁﬁﬁngﬁcéegFr%§|{ﬁ%égg ThE”
f LLED t put f d ted
bG‘tr S8 5hop %Baale'}e?’%e?g%ymé S Gk Ee B The the
é¥%%§gnekgcﬁé(gaé%f%%ubggegg é%heq<naE?f{§?]most~

correspondi ng e operatlo

R TR aigh ple e St Ble' e B M ent "B1Re Reye” o
e i ha ahqgugﬁnﬁggézg&ga B KEFRON OB 0

the | ast - pus ear ni ng to the peration

'“t’:'he' ?teﬁr‘é‘t bA eved gromch Necdaf atk‘ié‘t&o%tMBhatS FIG 6A) |

he menmory 24 as deScri bed above in 3-2-3 The

rc@ﬂr'e%%é@ﬂdfx@él‘_ttf@!th@atlﬁstsf§é‘lﬁ)@ch leteﬂutpqlehlaet pé efdAt& ion

Ci rcui he infrared LED 11 en outputs infrared

kRYS afBdHb atied c&ﬁérﬁt&@oﬁoﬁ&fokl 0 ShethIRLEAY rESIMLR] Y
controlling the targeted el ectronic equipnent in a
BRBECEable 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 contreol data, thereby
remotely contrelling the targeted electronic equipment in
a manner corresponding to the operation key'Ki.

If the most-recently pushed key is one of the
1earning 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 equipment in a manner
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22 corresponding to the operation key Ki. [2-2]

Preset node (execution of preset) In this case, the
set key KSET is held down illustratively for three
seconds. This places the renote control transmtter
apparatus 10 into preset node as in the step (1)
descri bed above in 3-1-2. Then the step (2) above and
subsequent steps are carried out to preset desired
renote control operations. [2-31 Learning node
(execution of learning) In this case, as described

FRESS S e ks B i Bt oz 2,

ansmtter “apparatus 10 is first

P41 LSO L6k 00 SR

e contr ransm h tolearn a

desi r e, eipLec£ont rale QRS AL ORser THe 188 KBy KSET is

t hen he ustratively“for ee seconds. This

Eh@ﬁg%iééy%eﬁ§n?5§ Eﬂﬂéécge%éﬁﬁ%§n1$%€§ pl esgr@ eréﬁote

into [earning node as 1n the step cri bed above

EBnBrdr ZrallReheatl-ehpp ORe Y 1henkBaLRLAG. RYS aRAIN
through PCis pushedpas in the step (C above. The

shePsfdp) @houssapdhsabasaHenth SLEPS . Al rakhbedrePuiz)
to learn the desired renote control operation. These

sheps Ale spekbahohd stdpstdal ickekYelYolhe d giitdsre 100,
-as described below. In the ensuing description, it is
desired remote control operations.
[2-3] 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 positioned opposite to
an infrared emitter of the remote control transmitter
lfrom which to learn a desired remote control operation.
The set key KSET is then held down illustratively for
'tﬁree 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 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
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assuned that the learning key PAis used for the
| earning 23 process. The set key is pushed as in the
~step (B) above, before the l|earning 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 step (D)
above, an operation key Ki anong the operation keys
KI through Kn on the renote control transmtter
apparatus 10 is pushed as the key to which the
Iggéneg renote control operation is desired to be
SS|%%ed. In step 103, the CPU 21 checks to determ ne

whet h he. k ' I K 02 i [ I
s ofi8 RS Kb ety TntEE AR o bl

thi s case € op oun

. g% ?85\% IQtf%Sé f%' (?Iaqjtn{%mﬁﬁ Qeg %/P% % ieslp r?g]%gl'edl Qs SE.S ptf‘ﬂ'g 4S tteLDZ ‘? Cg?U

e’inp rared rays from

' t Lt :
ﬁﬁ?ﬁ’ﬁé%%ﬁsr QAR @604 T 0) étfaaﬂ?'{'h'él %u@ﬁ?ﬁé‘?f@dﬁé{ rs?%

to learn the refdte control “operation
QBEr AtiORKRY$09N {HIE ORPOS! [i§iL CPDL &eFOMIRL 1n step

‘transm tter apparatus, an operation key Kx is pushed

2821 hes kigy thicoZewhi ¢hy thigsFeemite op QDL E Obn ORSF atil QRonkS

desired to be learned. This causes the infrared rays
tRe bgpdmdisfonegtely kiergiidiolkndatiacht epidte control

correspondi ng o the pushed key Kx and output by the
opPRShite dre@b8ratus 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. 1Imn
this case the operation key Ki is found walid, so that
‘ﬁtep 103 is feollowed 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
.coﬁtrol transmitter apparatus, an operation key Kx is
pushed as the key from which the remote control operatiocn
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
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control transmtter apparatus. The output infrared
rays ,are received by the photosensor 12 and
subjected to a 24 denodul ati on process whereby the
original control data itemDx is acquired. The
acquired control data itemDx is output fromthe
interface circuit 27. Step 104 is followed by step
105. In step 105, the CPU 21 checks to determ ne
whet her or not the control data item Dx output from
the interface circuit 27 is valid. In this case the

T s e A S écrefcqai? "
e 2 h e hred A alieb oihreh 148 adrare

%ﬁ%pFEtEE&EQHkggjggﬁwﬁgg o1hg,Gol4m corresponding to

the | earni ng that was operated to start the

routine;ek00 100 §ReeONE NGy aRd, 405, T QY step 105, the

corresponding to the operati'on key Ki operated In

$paP2102h 08 d NG, ClhermiARdndthast e 187, thhec&ontdiol

data in the cells of the colum corresponding to the

heakni Pen key RAPuR tbem {i8ariidg 4z dataytable ;RVBL
is conpared with the control data in each of the

- ¢abyams 3 thhe data tabl@ntPbiBuads desh ah:ed d Fobh&S.
4A and 4B. In the case of FIGS. 4A and 4B, the contro
datad) t esscAdt tepuybsDis af Ellowed by step 106.

In step 106, the contreol data item Dx input in step
104 is written to that cell in the learning-use data
table RWTBL which is located at the intersection between
the column corresponding to the leérning key PA that was
operated to start the routine 100 on the cone hand, and
the\row corresponding toe the opefation key Ki operated in
step 102 on the other hand.

In step 107, the control data in the cells of the
column cofresponding 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. 43 and 4B. In the case of FIGS.
4A and 4B, the control data items D1 through Pn 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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registered in the cells of the columm corresponding to
the learning key PA. As shown in FIG 4A one col umm
of control data 25 itens D through Dn registered on

- the learning key PAis conpared with each of the
colums of control data in the data table DTTBL. That
is, the conparison starts with the first row of
control data itens Dii through Dnl in the data table
DTTBL, followed by the second row of control data
items D12 through Dn2, the third row of control data

: 3
R BA3ch PO DD s St a0 HPAdotrihe L85! p ot
tmp%%annmfegﬁ; %fartﬁet RHS . GRIPSF &4 1h dse h:lan the

other, only the cells in the same row are matc

anibbﬁécﬁl"ﬂiﬂﬂer THSt S{]QWntHé’] doBar4Bon F; afe%am.lt% the
the control data itemD in the data table RWMBL

IR’ @dw ¥F tdbrith@1ceakkok t8at apif &Rddgni Bni Nen d@i@
table DTTBL. If the conmparison results |n even a

%iangl eaplsnBtHL, roONbLLel b BRS SRAEFORLEL 68 et
step 108. In step S108, the indicator LED 13 is

idaltas i e ains Vel 2y thirbughepn2, Thige 0w RYwLEP Lo £8t @Rta
that the renote control operation transferred from
tiltemeppd3i tlereMDDA3C08LED] AKANSHAILGT thappasat tsy as
been | earned correctly. Thereafter, control is passed
eentoobt@ptd G ems Wwhi chet det£LAIRE DETBLDAt €S

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 DTTBL.

If the comparison results in even a single mismatch,
éontrol is passed from step 107 to step 108. 1In step S108,
the indicator LED 13 is illustratively lit green. The
nglowing LED indicates that the remote control operation
transferred from the opposite remote control transmitter
" apparatus has been learned correctly. Thereaftér,lcontrol
is passed on to step 109 in which the CPU 21 terminates
the rcoutine 100 and ieaves 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 routine 100 and | eaves learning node to return to
‘normal node. If, as a result of the conparison in step
107, one colum of all control data itens DI through
Dn registered 26 on the |learning key PAis found to
mat ch a given colum (j-th colum) of control data
itenms D1j through Dnj in the data table DTTBL, then
step 107 is followed by step 111. In step 111, the
control data itenms Dj through Dnj in the matching
colum are copied into the cells of the colum

PRl el PIER] <BS2E SOHO8, Kt
it Dyt h | _in,the .matchi I .
(55T, AL M40 TGRS ERLAT 55, 4o

o X ts, in th Ll I
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F?Vﬁﬁ'ﬂhe‘&§ﬂérthhé pagsed fromsiep 103 LonsiéP dik

f the control data item Dx output by the interface
GLEMAYIB1§ through Dnj in the matching column are preset
on the equipment type selection key SA.

In step 112, the contents in the cells of the
column corresponding to the learning key PA are all
cleared from the data table RWITBL. In step 8113, the
indicator LED 13 is illustratively lit orange to indicate
that the learned result has been préset on the egquipment
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 102 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 ;tep 105, control is
passed from step 105 to step 121. 1In step 121, the
indicator LED 13 illustratively blinks red tolshow that

the input has been erronecus. Then the CPU 21 goes to

step 109 and terminates the routine 100.
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27 in step 104 is found invalid in step 105, contro

is passed fromstep 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 term nates the routine 100. 27
As described, in the case of a match between the

| earned control data and one column of control data in
the data able DTTBL, step 111 is executed so as to
preset the control data equivalent to the Iearned

result onto e equ nt type sel ection ke
retrieval dfelsg?:r\lbf"ﬁ’e ’dg % 58%% ?)%T%Lma bet ?ef‘st €hen
arrle out t cl ear éhe | ear.ned c%ntrol a%%_from
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iIs mnimzed. (31 ConcluSion The inventive renote

€984 £ Ot hd NARSHht esnepcplare%tt%s frof Qhécé’ééa?%a%@%V 8WTBL.

substitutes preset data f | ear ned
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 te the above-described multi-function
remote control transmitter apparatus 10, the data table
RWTBL for learning purposes is not consumed wastefully.
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 DPTTEL for preset purposes. In
that case, the memory area for the learned result is
cleared from the data table RWTBL. This tranélates into a
significant saving of the memory area used for learning

so .that the learning process is performed more
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control data'if the latter is found equal to what is
prepared in the data table DTTBL for preset purposes.
In that case, the nenory area for the | earned result
is cleared fromthe data table RMBL. This transl ates
into a significant saving of the nenory area used for
|l earning so that the |earning process is perforned
nore 28 effectively than before. There is no need to
~carry out particular operations to delete the |earned
control data that has becone unnecessary. [4] Ohers

A h the .d i_pti b . tai
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%ﬁggdhﬁgnﬂébéﬁe 1 Egegg ention. It is to be understood
that cha d

nges an Vari at1ons may be nmade wit hout
gRapti,pgsfromthe spirit or scope of the clains that
g0ﬁ|OML For exanpl e, although the control data to be

preset @S, SREWRLPT RALLEd it 0 f. t.h ta
tabl e DTTBL ?n t he oreg%ﬁﬁgndgggyéFé%%ﬁ%ln%hﬁgg's not
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i ndi vidual control data items may be prepared w thou
heingcopgand 28Q AvEAPILRIL AN ANYeQL NETH SREG L

fashion. As another alternative, the l'earning keys PA
ihnayghations of the presently preferred embodiments of
this invention. It is to be understood that changes and
variations may be made without departing from the spirit
or scope of the claims that follow. For example, although
the control data tc 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 S5C, 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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may doubl e as the equi pnment type sel ection keys SA

t hrough 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 tine 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. 29 Thus the scope of the present invention should
be deternined by the appended clains and their |ega

equi val gpgﬁ tg];ant}pey trlg%e 1%'11\/%?10{1?8 be

VHAT | AI Arefote con ransm
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plurality of" sets cont ta for reno
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equi prent; a nonvol atile henory configufed to have a

first and a second storage area; a set key configured

~ to place said renpte control transmtter apparatus
into either preset node or |earning node from nornma

mode; a plurality of selection keys configured to

sel ect
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a specific type of electronic equipnent to be renotely
controlled; a learning key; a plurality of operation
keys; transm ssion neans; and reception nmeans for
receiving control data from another renote contro
transmitter apparatus, wherein, with said preset node
in effect and with one of said plurality of operation
keys operated, performng a predeterm ned key
operation causes one of said plurality of sets of
control data corresponding to said predeterm ned key

%ﬁg&aiép@tgfhéyal Qpied into a 31 storage regi on which

ex|Ists in sai r'st storage area and which

correspond rate j X rein,
with sng %e%f%éﬁ%‘%%@58?ngﬁ%géﬁﬁﬁkﬁgsgﬁéf?ﬁg one of
,gﬁhﬂr9§fﬁ Jity of operation keys causes the contro

ata recelved by said reception neans to be stored

into a.SEeRAYEHEEGL A WY GRoeXi §td§1&fmﬁééﬂ o¥e6apd of

storage area and which corresponds to t oper at ed

CRREAS] Ukt Yo MREREE D1 PS8l 19f n§ak do LRl data

'stored in said second storage area is conparéd with
%%\/[bgs pbeiralddtrodlic 8ghspdntcontrol data stored in said

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

recéption means for receiving control data from

another remote control transmitter apparatus,

wﬁerein, with said preset mode in effect and with

oné'of said plurality of operation keys operated,
‘performing a predetermined key operation causes one of

said plurality of sets of control data corresponding to

said predetermined key opération to be copied into a
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wherein, if the conparison reveals a msmatch 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 renote contro
transmtter apparatus is returned to said nornal

node; wherein, if the conparison reveals a match

bet ween 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

306000l 3ha bn sl e, Snecsf%q% B PLR0e R (8,

e sane one se CORt ol
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second vﬁieoﬁre%e prea 45 £hear ﬁqng & romand sai d

remote control transmtter app us I's returhed to
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f ect oper at | ng one of said | ty of er at1 on
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region which exists in said first storage area and
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key and to the operated operation key to be
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- transmts the
~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 sald 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 storage
area and one of said plurality of sets of control data in
said ROM, then said one éet 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

32




retrieved control data .to said specific type of

el ectronic equipnent to be renotely controlled. 2. A
renote control method for use with a renote contro
transm tter apparatus including: a ROMconfigured to
store a plurality of sets of <control data for
renotely controlling a plurality of types of

el ectroni c equi pnent; a nonvolatile nenory configured
to have a first and a second storage area; a set key
configured to place said renpote control transmtter

t I_nt i.th t d I [ d
PP omM Aot 1" HfodEe® o pl THEATY B S EF R oh RagisTomote
| to.sel ect 1 fic.t | ect. '
S L e i e LR S R

kEYe.a plurality of operation keys; transm ssion
means; and reception nmeans to receive control data

T e S e R

said renote contr nmet hod conprising the step

8nd! SAIAIITNGT, KEYy GROIAILAR LY REV{ AR hE  sal d
preset node in effect an Wi th one of sai plurality

. control data copied in a storage region which exists in
said first storage area and which corresponds to the
ralready 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:

ra_ROM configured to store a plurality of sets of
control data for remotely controlling a plurality of
typés 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
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of operation keys operated, then causing one of said
plurality of sets of control data corresponding to
said predeterm ned key operation to be copied into a
storage region which exists in said first storage
area and which corresponds to the operated sel ecti on--
key, if one of said plurality of operation keys is
operated with said |learning node in effect, then
causing the control data received by said reception
means to be stored into a storage regi on which exists
in saiﬂ}second st orage area and which corresponds to
FRETEpEt&it’ed operation key, conparing one set of said
control_data stored in said second storage area with
sai d pPur&PFPY 9 %%Ets of control data stored in said
ROM if said conmparing step reyveals a m smatch between
34 sai § 8ggrgg%t%ﬁjsa|§r gﬁPPoFe%%Ta in said second

storag area_and aone of sai,d plurality of sets of
controﬁcragfrgllsnlo%eﬁe@nﬁd\/lanfihen returning said renote
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said. conparing step reveals a ma tween"sard one
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- and one of sai ur a contrfol data in
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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
predétermined 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 ope£ation 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 exists 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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said second storage area by the sane one set of
control data anong 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 renote control transmtter apparatus---
to said normal node, if one of said plurality of
operation keys is operated with said normal node in
effect, then causing the control data copied in a
storage region which exists in said first storage
area arrﬂéj d icl% cog_re(s:{j)ogldo t then al rcgad% (%%gr%t e_g
83 ectior Key ana foCTh gpe fed opgtatT TP Key 5788
gggglgﬁlcfdd and causing. sajd tr sn%ssn n ans to, . .
fransmt the Trafrteved tontr OF 85F3 Yo FHId %9pdEfti ¢t
EXPS Q(%NII’ ?h%%t &gghgnf&&“Qgﬁec{]tretm%tgecér?@otleltyransmitter
control ['ed. 35
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
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 transmission means to transmit the

retrieved control data to said specific type of

electronic equipment to be remotely controlled.
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