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sistency with a predetermined protocol and only sent af- ter a transmission
key has been energised. In the prior The invention relates to a remote
control transmitter,  art remote control system each sub-command is trans-
comprising generating means for generating a message  mitted as a separate
message. However, this is not eco- consisting of a series of bits, the
first of which is a start  5  nomical because each message comprises the
start bits bit having a predetermined value, an encoding circuit for  and
the control bit, as well as the address bits for ad- converting message
bits into biphase bits having a pre-  dressing the same video recorder. A
possible solution to determined bit period which comprises a first and a
sec-  this problem would be obtained if "complicated" com- ond bit interval
and whose logic value is represented by  mands would be transmitted as one
long message, the the presence of a pulse in the first or the second bit
in-  10 length of which would be adapted in an optimum manner terval, and
means for transmitting a biphase signal thus  to the nature of the
operating command and to the quan- obtained to the receiver.
tity of information to be transmitted. For example, the The invention also
relates to a remote control receiv-  previously mentioned command for
programming a vid- er, comprising means for receiving a remote control mes-
eo recording could be transmitted in one long message. sage consisting of a
series of biphase bits, the first of  15  However, there is a risk that
short interruptions of which is a start bit having a predetermined value,
the bi-    the infrared light may lead to erroneous reactions of the phase
bits having a predetermined bit period which com-  receiving apparatus. For
example, the "header" of a prises a first and a second bit interval and
whose logic  complicated long message may be lost. The remaining value is
represented by the presence of a pulse in the  part may then be decoded as
a different, equally valid, first or the second bit interval, and a
decoding circuit for 20 short message. Inthe above example, the remaining
part decoding the start bit, starting in response thereto a pe-  may be
interpreted as instructions for tuning to a new riodical reference signal
whose period corresponds to  channel number. the predetermined bit period,
and for regaining the mes-  It is an object of the invention to provide a
remote sage.                                               control
transmitter and receiver with which operating The invention further relates
to a system comprising  25 commands can betransmitted in an effective and
reliable said transmitter and receiver.                      manner. A
remote control system comprising a transmitter    To this end the remote
control transmitter according and receiver of the type described in the
opening para-  to the invention is characterized in that the encoding cir-
graph is constituted, for example, by the integrated cir-  cuit is adapted
to generate for the start bit a biphase cuits SAA3006 and SAA3028 from the
Firm of Philips, 30 marking bit which is distinguished from the other bits
by which circuits are described in "Data Handbook ICO2a  its bit period,
the second bit interval of the marking bit of Philips Electronic Components
and Materials, 1988".  being at least equal to the bit period of the other
biphase The system is used for the wireless transmission of op-  bits. The
remote control receiver is characterized in that erating commands from a
remote control unit to an ap-  the decoding circuit is adapted to decode as
start bit a paratus to be operated by means of, for example, infra- 35
biphasemarking bitwhich isdistinguishedfromtheother red light. In the known
remote control systems each mes-  bits by its bit period, the second bit
interval of the marking sage comprises two start bits, one control bit,
five ad-  bit being at least equal to the bit period of the other bi- dress
bits and six command bits. The address bits indi-  phase bits, and further
adapted to ignore the message if cate forwhich apparatus (for example
television receiver  nobiphasebitis received duringa periodof the reference
or video recorder) the message is intended. The com- 40 signal after the
occurrence of the marking bit. mand bits indicate the function to be
operated on the ap-  The effect thereof will be explained separately for
paratus mentioned. The control bit indicates whether the  the case where
the second bit interval of the start bit is message comprises a command
other than the forego-  larger than the bit period of the other bits and
for the case ing or whether it forms part of a series of repeatedly  where
they are equal to each other. If the second bit in- transmitted identical
messages.                 45 terval of the start bit is larger than the bit
period of the FR-A-2 371 820 discloses a similar remote control  other
bits, the start bit represents a unique signal which system using biphase
coded bits. This system does not  cannot further occur in the message. If
this start bit is not employ a start bit to indicate the start of a
message.  received, for example due to a short interruption of the The
prior art remote control system can be used to  infrared light ray by a
moving object, the received mes- transmit complicated commands consisting
of a plurality  50 sage is ignored because the start bit is absent. If the
sec- of sub-commands. For example, the video recordercom-  ond bit interval
of the start bit is equal to the bit period of mand "record the television
program on channel 31 from  the other bits, a specific combination of two
consecutive 20.15 hours to 21.45 hours on 22 July" comprises a  biphase
bits which are received after the infrared light sub-command "timer" and a
plurality of further subcom-  ray has been interrupted can be interpreted
as a valid mands each comprising a number for the start and stop  55 start
bit. However, this situation leads to a state in which time, date and
channel. The transmitter is often adapted  the phase of the reference
signal started by the decoding in such a way that the command to be
transmitted is first  circuit is shifted with respect to the actual bit
periods. In composed on the remote control unit, checked for con-  this
state one of the next periods of the reference signal 
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not comprise a biphase bit. The message  transmission register 14 and
encoding circuit 15 are pref- is then as yet ignored.
erably combined in a microprocessor, for example of the It is thus achieved
that interruptions of the infrared  type 80C51 of the Firm of Intel.
Decoding circuit 22 and light are detectable before all bits of the message
have  reception register 23 may form part of a microprocessor been
received, i.e. without knowing in advance the  5  of the same type
accommodated in the apparatus to be numberof message bits. The invention
thus allows mes-  operated. sages having a variable length to be
transmitted and de-  The message generator 11 is adapted to scan the coded
in a reliable manner.                         keyboard 12 and to store a
message corresponding to A further embodiment of the transmitter and the
re-  the operated key or series of keys in the transmission ceiver is
characterized in that the generating means are  10 register 14. For
example, the message generator is adapted to add a code to the message,
which code is  adapted to store a so-called single message in a direct
indicative of the number of bits comprised by the mes-  mode. Such a single
message comprises a command sage and in that the decoding circuit is
adapted to de-  corresponding to a single key. Fig. 2A shows as an ex- code
said code and to ignore the message if the number  ample a message for
switching off a television receiver. of bits in the received message does
not correspond to  15 The message comprises two start bits S, three mode
bits said code. It is thereby achieved that an interruption of  20 which
indicate by means of the value "000" that it is the infrared light ray is
also detected if it occurs after the  a single message having a
predetermined length, a con- start bit has been received. Thus, a very
large degree of  trol bit C, eight address bits "TV" for addressing the
tel- reliability of the remote control system is achieved.  evision
receiver and eight command bits "OFF" which A still further embodiment of
the transmitter and the  20 correspond to the operated "off" key. receiver
is characterized in that the encoding circuit is  More particularly, the
message generator 11 is fur- adapted to generate a further biphase marking
bit for at  ther adapted to store a so-called composite message in least
one predetermined further bit in the message and  a programming mode. Such
a composite message com- in that the decoding circuit is adapted to decode
the fur-  prises a plurality of sub-commands which correspond to ther
marking bit and to ignore the message if the further 25 a series of
operated keys. Fig. 2B shows as an example marking bit is not received. It
is achieved with the further  a message for programming a video recording
on a video marking bit that the biphase signal comprises a unique
recorder. This message comprises two start bits S, three pulse series at
all times, which pulse series cannot occur  mode bits 21 which now indicate
by means of the value in the remaining part of the message when the
received  "001" that it is a composite message, one control bit C, signal
has been interrupted at the start of a message.   30 eight address bits
"VCR" for addressing the video re- Fig. 1 shows diagrammatically the
general structure  corder, eight command bits for a sub-command "TIM- of a
remote control system according to the invention.  ER", thirteen bits for
the entered start time "2015", thir- Figs. 2A and 2B show a format of a
message to ex-  teen bits for the entered stop time "2145", eleven bits for
plain the remote control system shown in Fig. 1.   the date "2207" and
eight bits for the channel number Fig. 3 shows the flowchart of an encoding
program  35  "31". for use in the remote control system of Fig. 1.
The length of a message is now determined by the Fig. 4 shows some time
diagrams to explain the en-  nature of the message and is indicated by the
mode bits. coding program of Fig. 3 and the decoding program of  Single
messages with mode bits "000" have a length of Fig. 5.
22 bits in the above-mentioned example. The composite Fig. 5 shows the
flowchart of a decoding program  40 messages with mode bits "001"  have a
length of 67 bits. for use in the remote control system of Fig. 1.    It
will hereinafter be assumed that a message comprises Fig. 6 shows some
further time diagrams to explain  N bits b(1) ...b(N). As is shown in Fig.
1, this number of the decoding program of Fig. 5.                    bits
is applied by the message generator 11 to the en- Fig. 1 shows
diagrammatically the structure of a re-  coding circuit 15 by means of a
signal N. mote control system according to the invention. The sys- 45  The
message stored in the transmission register 14 tem comprises a transmitter
1 and a receiver 2. The gen-  is read by the encoding circuit 15 and
converted into a erating means for generating a message are constituted
biphase signal TD. As already mentioned, the encoding by a message
generator 11, a keyboard 12, a display 13  circuit forms part of a
microprocessor. The biphase sig- and a transmission register 14. An
encoding circuit 15  nal TD is then generated, for example, at a so-called
port applying a biphase signal TD to a modulation circuit 16  50 connection
of this microprocessor under the control of for modulating the biphase
signal on an infrared light sig-  an encoding program performed by the
microprocessor. nal IR is connected to the transmission register 14. The
Fig. 3 shows a flowchart of such an encoding program. receiver 2 comprises
a demodulation circuit 21 which re-  It comprises a step 30 for initiating
a variable i indicating ceives the infrared light signal IR and applies a
received  the index of the bit b(i) to be converted into a biphase bit. 



biphase signal RD to a decoding circuit 22. The decoding  55  In a step 31
it is subsequently checked whether bit b(i) circuit 22 is connected to a
reception register 23 which  must be transmitted in the form of a marking
bit. To this is coupled through a bus IIC to an apparatus (not shown)  end
the index i is compared with a plurality of predeter- to be operated. In
practice the message generator 11,  mined values. The value i =1 forms
partthereof because 3    5                 EP 0 448 152 B1
6 the first start bit is a marking bit by agreement. In the  by the
microprocessor will now be explained with refer- example shown in Fig. 3
the control bit b(6) is also trans-  ence to a flowchart shown in Fig. 5.
mitted in the form of a marking bit. If the bit b(i) to be  In a step 50 of
the decoding program a waiting time transmitted isa marking bit, the value
of 2T is assigned  is observed until a pulse occurs at the interrupt
request to a variable Th, which indicates the bit period, in a step  5
input indicating the start of a message. Subsequently 311. In a step 312 a
bit period T is assigned to the re-  several variables ate initiated in a
step 51. In a variable maining "ordinary" biphase bits in a corresponding
man-  i the number of received biphase bits is counted. A logic ner.
variable tr represents a reference instant and indicates In a step 32 of
the encoding program the value of  whether the last received edge in the
biphase signal RD zero is assigned to a time variable t. It is assumed that
10 corresponds to the start of a reference period T (tr = 0) this time
variable t is autonomously raised in time, for  or to the middle of a
reference period (tr = T/2). The ref- example, by means of a timer/counter
circuit which is of-  erence period is equal to the bit period T of an
"ordinary" ten present in a microprocessor. In a step 33 the biphase
biphase bit. A further logic variable MB indicates by signal TD acquires a
logic value which is equal to the  means of the logic value "1" that no
edge has been re- value of the bit b(i) to be converted. In a step 34 the
en-  15 ceived during such a reference period and that therefore coding
program subsequently waits for a period of time  a bit interval of a
marking bit has been detected. which is half the bit period Tb. In a step
35 the biphase  In the step 50 the first bit interval of the start bit has
signal subsequently acquires the inverse value of the bit  been detected
This start bit is considered to be a mark- b(i) to be converted, whereafter
in a step 36 a waiting  ing bit. Hence, the variable MB acquires the logic
value time is observed until the time variable t has reached the  20  "1"
in a next step 51. Also, in this step 51 the counter i value Tb.
acquiresthe initialvalue ofzeroandthe reference instant In order to check
whether there are still bits to be  tr acquires the value tr = 0. In a step
52 a time variable converted in the transmission register, the index i is
t subsequently acquires the value of the reference in- raised by 1 in a
step 37 and it is tested in a step 38 wheth-  stant tr. It is again assumed
that this time variable t is erthe value N is exceeded thereby. If this is
not the case, 25 autonomously raised in time. In a step 53 it is checked
the encoding program returns to step 31 so as to convert  whether an edge
occurs in the biphase signal RD. If this the next bit. In the other case,
the message has been  is not the case, it is checked in a step 54 how long
such terminated and the biphase signal TD further acquires  an edge does
not occur. If this is longer than a predeter- the logic value "0" in a step
39.                   mined period, for example 10T, the message is consid-
Fig. 4B shows a time diagram of a biphase signal 30 ered to be terminated.
TD which is generated by the encoding circuit 15 (see  If an edge is
received, the decoding program deter- Fig. 1). The signal has a constant
logic value "0" as long  mines in program steps 55-59 the state of the
biphase as no message is transmitted and it comprises a series  signal RD
with reference to the instant t when the edge of biphase bits during the
transmission of a message. As  has occurred and the reference instant tr
when the pre- is shown in Fig. 4A, each biphase bit comprises a first 35
vious edge has occurred. For further explanation, Figs. bit interval 40 in
which the biphase signal has the logic  6A-6E show five possible states of
a biphase signal dur- value of the corresponding bit of the message, and a
sec-  ing reception of a message. These states correspond to ond bit
interval 41 in which the biphase signal has the  the letters A-E in Fig. 5.
inverted value. The first and the second bit interval com-  Fig. 6A shows
the state when an edge occurs at an bined constitute the bit period. The
biphase signal TD  40 instant t ~ T while the reference instant tr = 0 was
as- shown in Fig. 4B comprises a biphase start bit 42 of the  signed to the
previous edge. The "approximately equal value "1" in the form of a marking
bit with bit period 2T,  to" symbol indicates that an edge need not occur
at an a further start bit 43 and mode bits 44 with a bit period  exactly
determined instant but that previously deter- T, a control bit 45 with bit
period 2T in the form of a mark-  mined deviations may be tolerated without
affecting the ing bit and a further series of biphase bits 46 with bit pe-
45 operation of the decoding circuit. The state shown in Fig. riod T. The
respective bit periods are indicated by means  6A indicates that no
"ordinary" biphase bit has been re- of marking stripes in Fig. 4C. These
marking stripes cor-  ceived because there has not been an edge in the
middle respond to the instants when the value zero was as-  of the
reference-period T. Therefore, a marking bit with signed to the time
variable t by the encoding program  bit period 2T is received. The decoding
program now (step 32 in Fig. 3).                            50 checks in a
step 60 (see Fig. 5) whether the first bit in- 



As already shown in Fig. 1, the biphase signal TD is    terval is received.
Then the variable MB had the logic modulated in known manner in the
transmitter 1 on an  value "0" and a step 68 is performed. In this step the
var- infrared light ray IR and is subsequently demodulated in    iable MB
is rendered "1"  so as to indicate that the first bit the receiver 2. The
demodulated biphase signal RD thus  interval of a marking bit is considered
to be received. obtained is applied to the decoding circuit 22. This
circuit 55  Moreover, the value tr = 0 is assigned to the reference is
preferably a microprocessor and receives the biphase  instant. If the
variable MB already had the logic value "1", signal RD, for example, at a
so-called "interrupt request"    the second bit interval of a marking bit
has apparently input. The operation of a decoding program performed  been
received. In a step 61 the counter i is raised then 4    7
EP 0 448 152 B1                      8 by 1 and the decoded bit b(i), being
"1" at a falling edge  After termination of the message, the received mes-
and "0" ata rising edge, is stored in the reception register  sage is
evaluated in a step 70. In this step the message (23 in Fig. 1).
Subsequently, the variable MB acquires  length encoded in the mode bits
b(3)...b(5) is compared the logic value "0" again in a step 62 and the
reference  with the actually received number of bits. instant tr = 0 is
assigned to the instant when the current  5  In the decoding program shown
in Fig. 5 the instants edge has occurred. In a step 63 it is subsequently
when the time variable t in the described decoding pro- checked whether the
received marking bit is allowed at  gram acquires the value t = 0
constitute, as it were, a the given position i in the message. To this end
the coun-  reference signal which in the case of a faultless reception ter
i is compared with one or more predetermined values.  is in phase with the
bit periods generated by the trans- The steps 61-63 are notably performed
when the start 10 mitter. This reference signal is "started" by the falling
bit is received. The position i = 1 therefore forms part of  edge of the
start bit in the steps 51 and 52 of the decoding the predetermined values
because the start bit is a mark-  program and subsequently synchronised
with the further ing bit by agreement. The decoding program thereafter
edges in step 52. Fig. 4D shows the time diagram of a returns tothestep52
in which thetimevariablet acquires  demodulated biphase signal RD which is
produced be- the value of the reference instant, in this case tr = 0, and
15 cause the transmitted biphase signal shown in Fig. 4B subsequently waits
for the next edge in the biphase sig-  was incompletely received, for
example because the in- nal RD. If it has been determined in the step 63
that no  frared ray was interrupted by a moving object for a short marking
bit was allowed at the given position i, the de-  time. This results in the
situation that a specific combi- coding program performs an error routine
69 in which all  nation of two consecutive "ordinary" biphase bits is in-
subsequent edges are ignored until the end of the mes- 20 terpreted as a
start bit by the decoding circuit. Fig. 4E sage.
shows the corresponding reference signal by means of Fig. 6B shows the
state in which an edge occurs at  marking stripes. As is apparent from a
comparison of Fig. an instant t ~ T/2, while the reference instant tr = 0
was  4E and Fig. 4C, the reference signal is now shifted in assignedto the
previous edge. Inthis state an "ordinary"  phase with respecttothe original
bitperiods. This phase biphase bit of bit period T is apparently received.
In a  25 shift, which is denoted by 0 in Fig. 4, is caused by the step 64
(see Fig. 5) the decoding program checks wheth-  absence of a "real"
marking bit. For this reason a marking er the variable MB has the value
"0". If MB has indeed  bit is also referred to as "anti-phase" bit. The
result of the the logic value "0", the counter i is raised by 1 in a step
phase shift is that edges in the received signal are absent 65 and the
decoded bit b(i) is written in the reception reg-  at instants when these
edges should occur in accord- ister. In a step 66 reference instant tr now
acquires the  30 ance with the biphase encoding. For example, an edge value
tr = T/2 so as to indicate that the edge which has  at the instantt = t1 is
absent in the biphase signal shown just been detected has occurred in the
middle of a refer-    in Fig. 4D. The decoding program (step 68 in Fig. 5)
in- ence period T. If MB does not have the logic value "0",    terprets
this in the first instance at the instant t = t2 as an invalid message has
been detected. In that case the  the first bit interval of a second marking
bit. At the sub- decoding program performs the error routine 69.  35
sequent edge at the instant t=t3, however, the decoding Fig. 6C shows the
state in which an edge occurs at  program detects an inadmissible state and
therefore an an instant t ~ 3T/2, while the reference instant tr = T/2
invalid message (step 64 in Fig. 5). was assigned to the previous edge.
Also in this state an  It is to be noted that it is not necessary for the
mode "ordinary" biphase bit with bit period T is received. It dif-  bits to
indicate the message length in an absolute sense. fers from the state shown
in Fig. 6B only in that the value  40 For example, it is possible for the
mode bits to indicate of the biphase signal RD at the boundary of the
present  at which position in the message the actual length is lo- and the
previous reference period has not changed. The  cated. decoding program
therefore performs the same steps 65  Finally it is to be noted that it is
sensible to extend and 66.                                            the
first bit interval of the start bit to some extent. This Fig. 6D shows the
state in which an edge occurs at 45 gives an automatic gain controlcircuit
incorporated inthe the instant t ~ T while the previous edge occurred at
the  demodulator more time to adapt the gain. 



instant tr = T/2. This is an edge which occurs at the boundary of the
present and the previous reference pe- riod. This state does not require
any further action and  Claims in a step 67 (see Fig. 5) an adapted value
tr = 0 is as- 50 signed to the reference instant only.               1. A
remote control transmitter (1), comprising: Fig. 6E shows a state in which
an edge occurs at the instant t ~ 2T while the previous edge occurred at
the     generating means (11) for generating a mes- instant tr = T/2. Now
it is unambiguous that the first bit  sage consisting of a series of bits,
the first of interval of a marking bit is received. In the step 68 (see  55
which is a start bit having a predetermined Fig. 5) previously described
the variable MB therefore     value; acquires the logic value "1". The
value tr = 0 is assigned  an encoding circuit (15) for converting message
to the reference instant.                                  bits into
biphase bits having a predetermined bit    7                 EP 0 448 152
B1                       8 by 1 and the decoded bit b(i), being "1" at a
falling edge  After termination of the message, the received mes- and "0"
at a rising edge, is stored in the reception register  sage is evaluated in
a step 70. In this step the message (23 in Fig. 1). Subsequently, the
variable MB acquires  length encoded in the mode bits b(3) ... b(5) is
compared the logic value "0" again in a step 62 and the reference  with the
actually received number of bits. instant tr = 0 is assigned to the instant
when the current  5  In the decoding program shown in Fig. 5 the instants
edge has occurred. In a step 63 it is subsequently  when the time variable
t in the described decoding pro- checked whether the received marking bit
is allowed at  gram acquires the value t = 0 constitute, as it were, a the
given position i in the message. To this end the coun-  reference signal
which inthe case of a faultless reception ter i is compared with one or
more predetermined values.  is in phase with the bit periods generated by
the trans- The steps 61-63 are notably performed when the start 10 mitter.
This reference signal is started by the falling bit is received. The
position i = 1 therefore forms part of  edge of the start bit in the steps
51 and 52 of the decoding the predetermined values because the start bit is
a mark-  program and subsequently synchronised with the further ing bit by
agreement. The decoding program thereafter  edges in step 52. Fig. 4D shows
the time diagram of a returnstothe step52 in which thetimevariabletacquires
demodulated biphase signal RD which is produced be- the value of the
reference instant, in this case tr = 0, and  15 cause the transmitted
biphase signal shown in Fig. 4B subsequently waits for the next edge in the
biphase sig-  was incompletely received, for example because the in- nal
RD. If it has been determined in the step 63 that no  frared ray was
interrupted by a moving object for a short marking bit was allowed at the
given position i, the de-  time. This results in the situation that a
specific combi- coding program performs an error routine 69 in which all
nation of two consecutive "ordinary biphase bits is in- subsequent edges
are ignored until the end of the mes- 20 terpreted as a start bit by the
decoding circuit. Fig. 4E sage.
shows the corresponding reference signal by means of Fig. 6B shows the
state in which an edge occurs at  marking stripes. As is apparent from a
comparison of Fig. an instant t T/2, while the reference instant tr = 0 was
4E and Fig. 4C, the reference signal is now shifted in assigned to the
previous edge. In this state an "ordinary"  phase with respect to the
original bit periods. This phase biphase bit of bit period T is apparently
received. In a  25 shift, which is denoted by 0 in Fig. 4, is caused by the
step 64 (see Fig. 5) the decoding program checks wheth-  absence of a
"real" marking bit. For this reason a marking er the variable MB has the
value "0". If MB has indeed  bit is also referred to as  anti-phase bit.
The result of the the logic value "0", the counter i is raised by 1 in a
step  phase shift is that edges in the received signal are absent 65 and
the decoded bit b(i) is written in the reception reg-  at instants when
these edges should occur in accord- ister. In a step 66 reference instant
tr now acquires the  30 ance with the biphase encoding. For example, an
edge value tr = T/2 so as to indicate that the edge which has  at the
instant t = t1 is absent in the biphase signal shown just been detected has
occurred in the middle of a refer-    in Fig. 4D. The decoding program
(step 68 in Fig. 5) in- ence period T. If MB does not have the logic value
"0",  terprets this in the first instance at the instant t = t2 as an
invalid message has been detected. In that case the  the first bit interval
of a second marking bit. At the sub- decoding program performs the error
routine 69.  35 sequent edge at the instant t=t3, however, the decoding
Fig. 6C shows the state in which an edge occurs at  program detects an
inadmissible state and therefore an an instant t = 3T/2, while the
reference instant tr = T/2  invalid message (step 64 in Fig. 5). was
assigned to the previous edge. Also in this state an  It is to be noted
that it is not necessary for the mode ordinary biphase bit with bit period
T is received. It dif-  bits to indicate the message length in an absolute
sense. fers from the state shown in Fig. 6B only in that the value  40 For
example, it is possible for the mode bits to indicate of the biphase signal
RD at the boundary of the present  at which position in the message the
actual length is lo- and the previous reference period has not changed. The
cated. decoding program therefore performs the same steps 65  Finally it is
to be noted that it is sensible to extend 



and 66.                                             the first bit interval
of the start bit to some extent. This Fig. 6D shows the state in which an
edge occurs at 45 gives an automatic gain control circuit incorporated in
the the instant t = T while the previous edge occurred at the  demodulator
more time to adapt the gain. instant tr = T/2. This is an edge which occurs
at the boundary of the present and the previous reference pe- riod. This
state does not require any further action and  Claims in a step 67 (see
Fig. 5) an adapted value tr = 0 is as-  50 signed to the reference instant
only.               1. A remote control transmitter (1), comprising: Fig.
6E shows a state in which an edge occurs at the instant t  2T while the
previous edge occurred at the      generating means (11) for generating a
mes- instant tr = T/2. Now it is unambiguous that the first bit  sage
consisting of a series of bits, the first of interval of a marking bit is
received. In the step 68 (see  55  which is a start bit having a
predetermined Fig. 5) previously described the variable MB therefore
value; acquires the logic value "1". The value tr =0 is assigned   an
encoding circuit (15) for converting message to the reference instant.
bits into biphase bits having a predetermined bit [err]    9
EP 0 448 152 B1                 10 period which comprises a first and a
second bit    7. A receiver as claimed in Claim 5 or 6, characterized
interval and whose logic value is represented by  in that the decoding
circuit Is adapted to decode a the presence of a pulse in the first orthe
second  further marking bit (45) for at least one predeter- bit interval;
mined further bit in the message, and to ignore the means (16) for
transmitting a biphase signal  5  message if the further marking bit is not
received. thus obtained to the receiver, characterized in that the encoding
circuit comprises means for  8. A remote control system comprising a remote
con- generating for the start bit a biphase marking bit  trot transmitter
as claimed in any of claims 1-4 and (42) which is distinguished from the
other bits  a remote control receiver as claimed in any of claims by its
bit period, the second bit interval of the  10    5-7. marking bit being at
least equal to the bit period of the other biphase bits. Patontansprfiche
2. A transmitter as claimed in Claim 1, characterized in that the
generating means are adapted to gener-  15 1. Fembedienungssender (1) mit
ate messages of variable lengths. Erzeugungsmitteln (11) zum Erzeugen einer
3. A transmitter as claimed in Claim 2, characterized     Nachricht,
bestehend aus einer Relhe Bits, von in that the generating means are
adapted to add a     denen das erste Bit ein Startbit ist mit einemr vr-
code (44) to the message, which code is indicative  20  bestimmten Wert, of
the number of bits comprised by the message.        einer Codierschaltung
(15) zum Umwandeln von Nachrichtenbits in Doppelphasenbits mit 4. A
transmitter as claimed in Claim 1, 2 or 3, charac-   einer vorbestimmten
Bitperiode, die ein erstes terized in that the encoding circuit is adapted
to gen-  und ein zweites Bitintervall aufweist und wobei orate a further
biphase marking bit (45) for at least 25  der logische Wert durch das
Vorhandensein one predetermined further bit in the message.          eines
Impulses in dern ersten bzw. zweiten Bit- intervall dargestelft wird, und
5. A remote control receiver (2), comprising:             Mitteln (16) zum
Senden eines auf diese Weise erhaltenen Doppelphasensignals zu dem Emp-
means (21) for receiving a remote control mes- 30  fAnger, sage consisting
of a series of biphase bits, the first of which is a start bit having a
predeter-  dadurch aekennzeichnet, daB die Codierschaltung mined value, the
biphase bits having a prede-  Mittel enth&th zum Erzeugen eines sich durch
die Bit- termined bit period which comprises a first and  periods von den
anderen Bits unterscheidenden a second bit interval and whose logic value
is 35  Doppelphasen-Markierungsbits (42) fOrdas Startbit, represented by
the presence of a pulse in the  wobei das zweite Bitintervall des
Markierungsbits first or the second bit interval;               wenigstens
der Bitperiode der anderen Doppelpha- a decoding circuit (22) for decoding
the start bit,  senbits entspricht. starting in response thereto a
periodical refer- 



ence signal whose period corresponds to the  40 2. Sender nach Anspruch 1,
dadurch ackennzeich- predetermined bit period, and for regaining the  o,
daB die Erzeugungsmittel Nachricht verfinder- message;
licher LAnge erzeugen. characterized in that the decoding circuit corn-
prises means for decoding as start bit a biphase  3. Sender nach Anspruch
2, dadurch oekennzeich- marking bit (42) which is distinguished from the
45  net, dal3 die Erzeugungsmittel dazu vorgesehen other bits by its bit
period, the second bit interval  sind, der Nachricht einen Code (44)
zuzuordnen, der of the marking bit being at least equal to the bit  fOr die
Anzahl Bits, welche die Nachricht umfai3t period of the other biphase bits,
and further  reprdsentativ ist. adapted to ignore the message if no biphase
bit is received during a period of the reference sig- 50 4. Sender nach
Anspruch 1, 2 oder 3, dadurch nal after the occurrence of the marking bit.
ciekennzeichnet, daB die Codierschaltung dazu eingerichtet ist, fOr
mindestens emn vorbestimmtes 6. A receiver as claimed in Claim 5,
characterized in  weiteres Bit in der Nachricht ein weiteres Doppel- that
the decoding circuit is adapted to decode a code  phasenmarkierungsbit (45)
zu erzeugen. (44) which is indicative of the number of bits com- 55 prised
by the message, and to ignore the message  5. Fernbedienungsempfinger (2)
mit if the number of bits in the received message does not correspond to
said code.                           Mitteln (21) zum Empfangen einer
Fembedie-    EP 0 448152 B1                 12 nungsnachricht bestehend aus
einer Reihe         de message on bis biphases ayant une periode
Doppenphasenbits, von denen das ersto Bit ein    binaire pr6determinee qui
comprend un premier Startbit ist mit einem vorbestimmten Wert,       et un
deuxieme intervalbs de bits et dont la wobei die Doppelphasenbits ehe
vorbestimmte      valeur logique est represent6o par la presence Bitperiode
aufweisen, die oin erstes und ein  s  d'une impulsion dans le premierou le
deuxibme zweites Bitintervall aufweist und wobei der logi-  intervalle de
bits, et sche Wert durch das Vbrhandensain oines          des moyons (16)
pour transmettre un signal Impulses in dem ersten bzw. zweiten Bitintervall
biphase ainsi obtenu au recepteur, dargestellt wird, und einer
Decodieranordnung    caracteris6 an co quo le circuit de codage corn- (22)
zum  Decodieren des Startbits, zum  10      prend des moyons pour g6n6ror
pour le bit de dadurch verursachten Starten sines periodi-      depart un
bit de reperage biphas6 (42) qui so schen Bezugssignals, dessen Periode der
vor-     distingue des autres bits par sa p6riode, le hergehenden
Bitperiode entspricht und zum        deuxibme intervalle du bit de rep6rage
6tant au ROckgowinnen der Nachricht,                      moins egal a la
periode binaire des autres bits dadurch cekennzeichnet, daB die Decodier-
15     biphases. schaltung Mittel enthalt zum Docodieren oines sich durch
die Bitperiode von den anderen Bits    2. Emetteur selon la revendication
1, caractrise en ce unterscheidenden    Doppelphasen-Markie-      quo les
moyens generateurs sont a meme de gdn6- rungsbits (42) als Startbit, wobei
das zwe-te Bit-  rer des messages de longuours variables. intervall des
Markierungsbits wenigstens der 20 Bitperiode der anderen Doppelphasenbits
ent-    3. Emetteur selon la revendication 2, caract6ris en ce spricht und
weiterhin dazu vorgesehen ist, die  quo les moyens gen6rateurs sont & meme
d'ajouter Nachricht zu ignorieren, wenn in einer Periode  un code (44) au
message, ledit code stant indicatif des Bezugssignals nach dem Auftritt des
Mar-  du nombre de bits compris dans le message. kierungsbits kein
Doppelphasenbit empfangen  25 worden ist.                                4.
Emetteur selon la revendication 1, 2 ou 3, caracte- rise on ce quo circuit
de codage est a meme de 6. Empfanger nach Anspruch 5, dadurch aekonn-
generer un autre bit de reperage biphase (45) pour zeichnet, dam die
Decodierschaitung dazu vorgese-  au moins un autre bit predetermine du
message. hen ist, oinen Code (44) zu decodieren, der fOr die 30 Anzahl Bits
in der Nachricht ein Hinweis ist und die    5. Recepteur de telecommande
(2) cornprenant: Nachricht zu ignorieren, wenn die Anzahl Bits in der
empfangenen Nachricht dem genannten Code nicht       des moyens (21) pour
recevoir un message de entspricht.
telecommande constitu6 d'une sriae de bits 3S        biphases, dont le
premier est un bit de depart 7. Empfanger nach Anspruch 5 oder 6, dadurch
ayant une valeur predeterminee, les bits bipha- 



cekennzeichnet, daB die Decodierschaltung dazu       ses ayant une periode
binaire predetormineo vorgesehon ist, ein weiteres Markierungsbit (45) fOr
qui comprend un premier et un deuxibme inter- wenigstens ein vorbestimmtes
woiteres Bit in der     valles de bit et dont la valeur logique est repre-
Nachricht zu decodieren und die Nachricht zu igno- 40  sentee par la
presence d'une impulsion dans le rieren, wenn das weitere Markierungsbit
nicht emp-   premier ou le deuxieme intervalle de bit, et fangen wird.
un circuit de decodage (22) pour decoder le bit de depart, on amorgant en
reaction a celui-ci un 8. Fembedienungssystemmit einem Fembedienungs-
signal de r6ference periodique dont la periode sender nach einem-der
AnsprOche 1 bis 4 und mit 45   correspond a la periode binaire
predeterminee einem Fembedienungsempfanger nach einem der          et pour
recuperer le message, AnsprOche 5 bis 7.
caractsrise en ce quo le circuit de decodage comprend des moyens pour
decoder sous la forme d'un bit de depart un bit de reperage Revendicatlons
50        biphase (42) qui se distingue des autres bits par sa periode
binaire le deuxibme intervalle du bit 1. Emetteur (1) de telecommande,
comprenant:            de reperage etant au moins Agal a la periode des
autres bits biphases, ot est a mAme, en des moyens generateurs (11) pour
generer un       outre, d'ignorer le message si aucun bit biphase message
constitue d'une serie de bits, dont le 55  n'est recu au cours d'une
periode de reference premier est un bit de depart ayant une valeur
apres l'apparition du bit de reperage. predeterminee; un circuit de codage
(15) pour convertir des bits    6. Recepteur selon la revendication 5,
caracterise en    13                EP 0 448152 B1                   14 ce
que le circuit de decodage est A memee do deco- der un code (44) qui est
indicatif du nombre de bits Compris dans le message, et d'ignorer un
message si le nombre de bits dans le message recu no cor- respond pas audit
code.                     5 7. Recepteurselon la revendication 5 ou 6,
caract6rise on ce quo le circuit de decodage est a meme de decoder un autre
bit de rep6rage (45) pour au moins un autre bit pr6determln6 du message, et
d'ignorer 10 le message si lautre bit de reperage n'est pas recu. 8.
Systeme de tel~commande compronant un emet- tour de telecommande solon lune
quelconque des revendications 1 a 4 et un recepteur de telecom- 15 mande
solon l'une quelconque des revendications 5A 7. 20 25 30 35 40 45 50 55    


