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period of time even if no preamble signal is detected through a
word-by-word comparison. The present invention relates to a battery sav-
An object of the present invention, therefore, is ing circuit for use in a
portable radio communica-  to provide a battery saving circuit and a method
tion apparatus, such as a portable pager receiver,    5    for selectively
supplying power to a receiver and to a method for selectively supplying
power     section which  eliminate the foregoing dis- to a receiver section
of a digital communication    advantages of the prior art, further improve
the apparatus.                                          efficiency of
battery saving, and in particular In  communication  apparatuses  including
shorten the power-on-time period without caus- mobile radio units, for
instance, a radio paging    10   ing erroneous operation. receiver, there
is used the so-called battery saving  This object is achieved by the
circuit and system, which periodically supplies and cuts off    method
according to the present invention. power to their receiver sections with a
view to       Other objects, features and advantages of the saving power
consumption.                           present invention will become more
apparent For instance, a transmitted signal in a paging    15   from the
detailed description hereunder taken in system contains a preamble signal
preceding a      conjunction with the accompanying drawings, plurality of
subscriber identification (ID) signals  wherein: so that the receiver can
be placed in a battery       Figs. 1A and 1B are time charts illustrating a
saving mode. The receiver, periodically repeating   transmitted signal for
a paging system to which turning on and off the power supply, receives   20
the battery saving circuit according to the inven- signals during each time
period [err] that the     tion is applicable and a typical battery saving
power is on and does not during each time period    operation of the
receiver of the system; (Toff) that the power is off. If a preamble signal
is  Fig. 2 is a block diagram of a paging receiver detected during [err],
the ensuing time period of    into which a battery saving circuit according
to "power on" [err] will be extended to receive the    25   the invention
is incorporated; subscriber ID signal that is to follow.               Fig.
3 is a more detailed block diagram of the In this system, since the
preamble signal is      decoder section of the receiver illustrated in Fig.
detected only once, erroneous operation may be      2; and cause by noise
or same other signal, resulting in     Figs. 4A and 4B are flow charts for
describing low reliability. Moreover, the erroneous detection    30   the
operations of the battery saving circuit of the preamble signal
deteriorates the battery     according to the invention. saving efficiency
because erroneous detection         Referring to Fig. 1A, in a transmitted
signal for a unnecessarily extends the power-on time period      paging
system, a preamble signal is positioned [err].
before a plurality of subscriber ID signals. The One example of battery
saving systems to   35   receiver, as illustrated in Fig. 1B, is
intermittently eliminate the foregoing disadvantages is dis-       actuated
for receiving operation only during time closed in the US-A-4 181 893.
According to this      periods [err]. If a preamble signal is detected in
battery saving system, the receiver, to detect the  one of these time
periods [err], the duration of ID signal, extends power supply to the
receiver     power supply will be extended so that the sub- section in
response to the multi-detection of the    40   scriber ID signal can be
detected during the next preamble signal. This multi-detection prevents
time period [err]. the receiver from causing erroneous operation,
According to the present invention, the battery improving the battery
saving efficiency.            saving efficiency ([err]/Toff) can be
improved To carry out the first detection of the preamble,  without
deteriorating the capability of the pre- however, this battery saving
system  supplies   45   amble signal detection. power to the receiver
section for a prescribed        Referring now to Fig. 2, a radio carrier
wave period of time regardless of the result of the first  received by an
antenna 1 is amplified and demod- detection of the preamble signal.
Therefore, this   ulated by a receiver section 2. The carrier wave is
system yet has a disadvantage of lower battery      modulated with a
preamble and subscriber ID saving efficiency.
50   codes or signals. The demodulated signal is GB-A-2 004 398 discloses a
digital radio pag-     converted by a waveform shaper 3 into a pulse ing
communication system in which a transmitter     signal decipherable by a
decoder 4. The decoder 4 selectively calls a plurality of battery saving
feeds a power supply control section 7 with a receivers each including
first means for receiving  control signal for turning on and off power
supply a modulated carrier wave and demodulating it  55   to the receiver
section 2 and to the waveform into a preamble digital signal, calling
digital     shaper 3. When the control signal is at a high signal and end
mark digital signal which are then   level, the power supply control
section 7 turns on respectively detected in synchronism  with a
power supply to the receiver section 2 and to the recovered clock pulse. A
power source is con-       waveform shaper 3. When, on the other hand, the
nected to the first means periodically by an   60   control signal is at a
low level, the control section oscillator-controlled switch until the
preamble     7 turns power supply off. When the power supply has been
detected twice, when the supply is made    is on, the decoder 4
accomplishes decoding and, continuous until the end mark is detected. The
if necessary, extends the duration of the power signal detection section of
the battery saving      supply. circuit continues, the power supply for a
fixed   65  The decoder 4 compares, during its decoding 



2    3               EP  0 095 750  B1                  4 operation, a
demodulated ID signal from the         first timer is stored into the
decoder, and it is waveform shaper 3 with the call number of the
checked whether or not the bit is "1" (107). If it is receiver stored in
advance into a programmable      not "1", the decoder 4 will wait one bit
(108). read only memory (P-ROM) 5. If the demodulated       After step 107
or 108, a second timer having a signal is found identical with the call
number, the    5    time duration T2 is started (109) to detect the decoder
4 supplies a tone signal to an amplifier 6  preamble signal. First one bit
of data is written in to drive a speaker 8 to thereby alert the bearer of
to be checked whether or not it is "0" (111) and if the receiver. A quartz
oscillation element 9 is  . it is "0", the process will move on to the
writing-in intended for generating a clock signal to actuate   of the next
bit of data (112). If it is not "0", +1 is the decoder 4. A battery 10 is a
power source for   10   added to an error counter C1 (115), and if the
error driving the whole receiver.                         counter C1
overflows (116), the power supply is Next, the operation of the decoder 4
will be      suspended (119). If it does not overflow, the next described
in greater detail with reference to Figs.  bit of data is written in (112).
The error counter C1 3, 4A and 4B. A preamble signal here consists of   is
intended for correcting any error in data. If the repetitions of 1 and 0,
and is so composed as can    15   error counter C1 is so set as to overflow
at "3" for be used for clock synchronization as well. The      example, it
can correct two bits of error. decoder 4 is a single-chip central
processing unit   A third timer with time duration T3 starts after (CPU),
which may be [err]PD7502 or [err]PD7503 manu-        the power supply is
suspended, the process, if the factured and marketed by NEC Corporation. A
duration T3 lapses, returns to step 100 (120 to sequence of commands on
decoding operation is   20   122). The time duration T3 corresponds to the
written into a program memory 401, whose con-      time duration Toff in
Fig. 1. tent at an address corresponding to the count of a    At the next
writing-in of a bit of data (112), it is program counter 402 is supplied to
a control        checked whether or not the bit is "1" (113). If it is
section 403. The control section 403 sends control  "1", the time duration
T2 is counted, and before signals C to different parts of the decoder 4
25   completion of the time duration T2, the decoder 4 according to the
commands written in the            will move on to the next step to write
in data memory 401. The program counter 402 normally        (110). If it is
not "1", like at the previous data adds +1 every time a content of the
program         writing-in, +1 is added to the error counter C1 memory 401
issenttothe control section 403, but     (117). If the error counter C1
overflows (118), the it will follow any jumping command or the like   30
power supply is turned off (119), or if it does not that may be given.
Interface between external       overflow, the process will move on again
to the circuits and a data bus 408 is achieved through an  next data
writing-in step. input port 404, an output port 405, an output port   In
the foregoing manner, the decoder detects 406 and an input port 407. The
data bus 408 is     the coincidence between the received preamble further
connected to the program counter 402, a    35   signal and a 1/0 pattern on
a bit-by-bit basis. If the data memory 409, an accumulator 410 and an
coincidence ceases to be detected while the timer arithmetic and logic unit
(ALU) 411 for transfer-   T2 is at work, the power supply is immediately
ring data. A synchronizing clock signal required    suspended (119), and
the third timer (T3) is for taking data in is generated by the quartz
started (120). Upon completion of the time dura- oscillation element 9, an
oscillator413 and atimer   40   tion T3 (121), the process returns to the
step 101. 412.                                                 If the
coincidence, i.e., the 1/0 pattern is con- Figs. 4A and 4b are flow charts
for describing   secutively detected while the second timer (T2) is the
signal receiving and battery saving operations  in operation, after the
completion of the time of the decoder 4. In the description hereunder,
duration T2 (114), the decoder 4 will shift to the reference numerals to
steps in the flow charts will   45   next step to receive the subscriber ID
signal or call be parenthesized after the corresponding phrases    signal
(123). or clauses thereof. When the decoder 4 is turned     The time
duration T2 corresponds to the time on (101), it stands by until the
preparation for data  during [err] of Fig. 1 B and has to be long enough
writing-in is completed (102). This is a necessary  to avoid erroneous
operation due to noise or step where the waveform  shaper 3 (Fig. 2)   50
some other signal. However, according to the includes an integrator circuit
having a time con-   above-mentioned process the power supply is stant, for
generating the reference voltage of a    immediately suspended when the
preamble pulse detection comparator. Such a waveform         signal ceases
to be detected during the timing shaper is disclosed in JP-A-52-120748.
operation by this second timer (T2). Therefore, Upon completion of the
preparation for data   55   the period during which the power supply is
writing-in (102), a first timer having a time dura-  actually on is much
shorter than the time during tion T1 is started (103) to monitor data
transit    T2 without sacrificing immunity to erroneous points (DTPs)
(104). Pursuant to the monitor, the   operation due to noise or the like.
In this embodi- decoder is synchronized with input data so that     ment of
the invention, the period during which the leading or trailing edge of the
clock pulse   60   the power supply is on without any signal being which is
generated by the timer 412 for data        received is mostly determined by
the duration of 



writing-in, is placed at the center between DTPs    stand-by to prepare for
data writing-in (102) and (105). This step is continued until the first
timer  that (T1) of the first timer's operation (103). completes its time
duration T1 (106). The last bit  Accordingly, the period from the start of
pre- which is supplied at the completion timing of the   65   amble signal
detection until the power turning-off 3    5                EP 0 095 750 B1
6 upon confirmation of the absence of the preamble      response to a
periodically transmitted first control signal has to be no longer than one
or two bits of    signal, said  battery saving circuit including data
unless any error has to be corrected.            decoder means (4)
responsive to the output of As hitherto described, the present invention
said receiver section means (2, 3) for respectively obviates the limitation
of the conventional system  5    detecting a first coincidence between the
received which necessary requires a considerable length of      preamble
code and a first predetermined code time until the detection of the
preamble signal       and a second coincidence between the received and
which  accordingly  cannot substantially         identification code and a
second predetermined reduce the period during which the power supply
code, and selectively providing said first control is on. With this
obviation, the battery saver circuit   10   signal to said power supply
means (7, 10), charac- of the invention can improve its battery saving
terized in that said decoder means (4) comprises: efficiency. Furthermore,
as it permits the period       means for detecting said first coincidence
on a during which the preamble signal is detected to        bit-by-bit
basis, be extended, erroneous operation owing to noise         means for
suspending said transmission of said or some other signal can be prevented
as well.    is   first control signal in response to a second control
Although a digital code is taken up in the           SIGNAL, foregoing
description as an example of selective         means for continuing said
transmission of said signal, the present invention can obviously be
first control signal in response to a third control applied to a tone
signal with equally satisfactory     signal, results.
20       means for immediately producing said second control signal when
said first coincidence is not Claims
detected, and means for producing said third control signal 1. A battery
saving circuit for use in portable     for a first predetermined period of
time in radio communication apparatus responsive to a    25   response to
detection of said first coincidence. digital preamble code and a digital
identification       3. A battery saving circuit as claimed in claim 2,
code and comprising a receiver section (2, 3) and      wherein said decoder
means (4) further includes a power supply means (10), said battery saving
means for continuing transmission of said first circuit (4, 7) including
decoder means (4) selec-      control signal after the lapse of said first
period of tively producing a control signal to control the    30   time so
that said decoder means (4) can detect supply of power from said power
supply means           said second coincidence. (10) to said receiver
section (2, 3), characterized in  4. A battery saving circuit as claimed in
claim 2, that said decoder means (4) comprises:                 wherein
said digital preamble code is a repetitive means for comparing the digital
preamble code        code of logic "1"s' and "0"s' and said decoder on a
bit-by-bit basis with a first predetermined    35    means (4) further
includes: digital code,                                            (a)
means for synchronizing the clock of said means for producing an error
signal each time        battery saving circuit with a digital output from
corresponding bits of said digital preamble code       said receiver
section means (2, 3); and said first predetermined digital code do not
(b) first means for determining, after the coincide,
40    establishment of synchronization, whether or not means for adding
each produced error signal to       said digital output is "1"; previously
produced error signals as soon as the         (c) means for starting a
timer having a first error signal is produced to provide a continuously
timer period after waiting one bit if said first updated count of error
signals produced during         determining means gives a negative result
or the bit-by-bit comparison of the digital preamble   45   immediately if
it is in the affirmative; code with the first predetermined digital code,
(d) second means for determining, after the means for suspending said
control signals as         start of said timer, whether or not said digital
soon as the count of said error signals reaches a      output is "0";
preset number,                                          (e) third means for
determining, after the means for maintaining said control signal for a
50   second determining means has made its determi- predetermined time when
each bit of said digital       nation, whether or not said digital output
is "1"; preamble code coincides with each bit of said first      (f) means
for causing said second and third predetermined digital code, and
determining means to once again make their means for comparing said digital
identification      determinations; and code with a second predetermined
digital code    55     (g) means for producing said second control after
detecting coincidence between said digital       signal to suspend the
transmission of said first preamble code and said first predetermined digi-
control signal to said power supply means (7, 10) 



tal code.                                              when the number of
negative responses pro- 2. A battery saving circuit for use in a portable
duced by said second and third means have radio communication apparatus,
said apparatus    60    exceeded a predetermined number. including receiver
section means (2, 3) for receiv-     5. A battery saving circuit as claimed
in claim 4, ing a carrier wave which is modulated with a           wherein
said decoder means (4) further includes digital preamble and a digital
identification code,    means for producing said third control signal to
and power supply means (7, 10) for supplying           continue
transmission of said first control signal power to said receiver section
means (2, 3) in   65   to said power supply means (7, 10) if the number 4
5               EP  0 095 750  B1                   6 upon confirmation of
the absence of the preamble    response to a periodically transmitted first
control signal has to be no longer than one or two bits of  signal, said
battery saving circuit including data unless any error has to be corrected.
decoder means (4) responsive to the output of As hitherto described, the
present invention     said receiver section means (2, 3) for respectively
obviates the limitation of the conventional system  5    detecting a first
coincidence between the received which necessary requires a considerable
length of    preamble code and a first predetermined code time until the
detection of the preamble signal     and a second coincidence between the
received and  which  accordingly cannot substantially        identification
code and a second predetermined reduce the period during which the power
supply     code, and selectively providing said first control is on. With
this obviation, the battery saver circuit   10   signal to said power
supply means (7, 10), charac- of the invention can improve its battery
saving     terized in that said decoder means (4) comprises: efficiency.
Furthermore, as it permits the period     means for detecting said first
coincidence on a during which the preamble signal is detected to
bit-by-bit basis, be extended, erroneous operation owing to noise
means for suspending said transmission of said or some other signal can be
prevented as well.    15   first control signal in response to a second
control Although a digital code is taken up in the         SIGNAL,
foregoing description as an example of selective      means for continuing
said transmission of said signal, the present invention can obviously be
first control signal in response to a third control applied to a tone
signal with equally satisfactory  signal, results.
20     means for immediately producing said second control signal when said
first coincidence is not Claims
detected, and means for producing said third control signal 1. A battery
saving circuit for use in portable   for a first predetermined period of
time in radio communication apparatus responsive to a    25   response to
detection of said first coincidence. digital preamble code and a digital
identification    3. A battery saving circuit as claimed in claim 2, code
and comprising a receiver section (2, 3) and   wherein said decoder means
(4) further includes a power supply means (10), said battery saving
means for continuing transmission of said first circuit (4, 7) including
decoder means (4) selec-    control signal after the lapse of said first
period of tively producing a control signal to control the    30   time so
that said decoder means (4) can detect supply of power from said power
supply means         said second coincidence. (10) to said receiver section
(2, 3), characterized in  4. A battery saving circuit as claimed in claim
2, that said decoder means (4) comprises:               wherein said
digital preamble code is a repetitive means for comparing the digital
preamble code      code of logic "1"s' and "0"s' and said decoder on a
bit-by-bit basis with a first predetermined    35    means (4) further
includes: digital code,                                         (a) means
for synchronizing the clock of said means for producing an error signal
each time      battery saving circuit with a digital output from
corresponding bits of said digital preamble code     said receiver section
means (2, 3); and said first predetermined digital code do not      (b)
first means for determining, after the coincide,
40   establishment of synchronization, whether or not means for adding each
produced error signal to     said digital output is "1"; previously
produced error signals as soon as the      (c) means for starting a timer
having a first error signal is produced to provide a continuously  timer
period after waiting one bit if said first updated count of error signals
produced during       determining means gives a negative result or the
bit-by-bit comparison of the digital preamble   45   immediately if it is
in the affirmative; code with the first predetermined digital code,
(d) second means for determining, after the means for suspending said
control signals as       start of said timer, whether or not said digital
soon as the count of said error signals reaches a    output is "0"; preset
number,                                        (e) third means for
determining, after the means for maintaining said control signal for a
50   second determining means has made its determi- predetermined time when
each bit of said digital     nation, whether or not said digital output is
"1"; preamble code coincides with each bit of said first   (f) means for
causing said second and third predetermined digital code, and
determining means to once again make their 



means for comparing said digital identification    determinations; and code
with a second predetermined digital code   55.    (g) means for producing
said second control after detecting coincidence between said digital
signal to suspend the transmission of said first preamble code and said
first predetermined digi-    control signal to said power supply means (7,
10) tal code.                                           when the number of
negative responses pro- 2. A battery saving circuit for use in a portable
duced by said second and third means have radio communication apparatus,
said apparatus    60   exceeded a predetermined number. including receiver
section means (2, 3) for receiv-   5. A battery saving circuit as claimed
in claim 4, ing a carrier wave which is modulated with a        wherein
said decoder means (4) further includes digital preamble and a digital
identification code,  means for producing said third control signal to and
power supply means (7, 10) for supplying        continue transmission of
said first control signal power to said receiver section means (2, 3) in
65   to said power supply means (7, 10) if the number 4    7
EP 0 095750 B1                      8 of negative responses produced by
said second       and having at least receiving section (2, 3), a and third
determining means do not exceed said      power source (10) and a battery
saving circuit (4, predetermined number and said first timer period    7)
which produces said control signal to control of the timer has elapsed, so
that said second       the supply of power from the power source (10) to
coincidence can be detected.                   5    the receiving section
(2, 3), said battery saving 6. A battery saving circuit for use in a
portable  circuit (4, 7) including a decoder means compris- radio
communication apparatus, said apparatus       ing a digital data processor
(4) for detecting said including receiver section means (2) for receiving
first coincidence and a second coincidence a carrier wave which is
modulated with a digital    between the digital identification code and a
preamble code of logic "1"'s and "O"'s and a    10   second predetermined
digital code, and for selec- digital identification code, waveform  shaper
tively providing said first control signal, charac- means (3) responsive to
the output of said          terized in that said method comprises the steps
receiver section means (2) for producing a digital  of: output signal
representative of said digital pre-     comparing said digital preamble
code on a bit- amble and identification codes, power supply   15   by-bit
basis with said first predetermined digital means (7, 10) for supplying
power to said receiver  code; section means (2) and said waveform shaper
(3)        producing an error signal each time corre- in response to a
first control signal, and a clock  sponding bits of said digital preamble
code and means (9, 412, 413), said battery saving circuit    said first
predetermined digital code do not including decoder means (4) responsive to
the    20   coincide; output of said waveform shaper means (3) for
adding a produced error signal to previously respectively detecting a first
coincidence between  produced error signals as soon as the error signal the
received preamble code and a first predeter-    is produced to provide a
continuously updated mined code and a second coincidence between
count of the error signals produced during the bit- the received
identification code and a second    25   by-bit comparison between the
digital preamble predetermined code, and selectively providing       code
and the first predetermined digital code; said first control signal to said
power supply        suspending provision of said control signal as means
(7, 10), characterized in that said decoder   soon as counted error signals
reach a preset means (4) includes:                                 number;
(a) means for synchronizing the clock of said   30  maintaining said
control signal for a predeter- battery saving circuit with a digital output
from    mined time when each bit of said digital preamble said waveform
shaper means (4);                      code coincides with each bit of said
first predeter- (b) means for detecting said first coincidence on  mined
digital code; and a bit-by-bit basis, said detecting means including:
comparing said digital identification code with (i) first means for
determining, after the    35   said second predetermined digital code,
after establishment of synchronization, whether or not    coincidence
between said digital preamble code said digital output is a "1" bit;
and said first predetermined digital code has been (ii) timer means for
producing a first timer       determined. period [err]:
8. A method for selectively supplying power to (iii) means for starting
said timer means [err]   40    a receiver section (2, 3) of a digital
communica- after waiting one bit if said first means for deter-  tion
apparatus, said receiver section (2, 3) receiv- mining signifies said
digital output is a "0" bit and  ing a carrier wave which is modulated with
a for immediately starting said timer [err] if said   digital preamble and
a digital identification code, digital output is a "1" bit;
characterized in that said method comprises the (iv) second means for
determining, after the    45   steps of: start of said timer [err] whether
or not said       periodically beginning the supply of power to digital
output is a "0" bit;                        said receiver section (2, 3);
(v) third means for determining, after the start    detecting a first
coincidence between the of said timer [err] and after determining if said
received digital preamble and a first predeter- 



digital output is a "0" bit, whether or not said   50    mined code on a
bit-by-bit basis; digital output is "1";
stopping said supply of power if it is deter- (vi) means for causing said
second and third      mined that the error number of the bit-by-bit basis
determining means to repeat their operations at     detection exceeds a
predetermined number; and least one time; and
continuing said supply of power for a first (c) means for suspending
provision of said first   55   predetermined period of time if said error
number control signal to said power supply means when      is less than
said predetermined number. said second and third determining means of said
9. A method as claimed in claim 8 further detecting means indicate at least
a predetermined   comprising the step of continuing said supply of number
of negative responses.                       power after the lapse of said
first predetermined 7. A method for detecting a first coincidence   60
period of time for a second predetermined period between a digital preamble
code and a first         of time so that said apparatus can detect a second
predetermined digital code and selectively pro-     coincidence between the
received digital identifi- viding a control signal in a portable radio
corn-   cation code and a second predetermined code. munication apparatus
responsive to said digital preamble code and a digital identification code
65 5    9              EP 0095750  B1                    10 Patentanspruche
gekennzeichnet, daB die Decodiereinrichtung (4) aufweist: 1.
Batteriesparschaltung zur Verwendung in        eine Einrichtung zum
bitweisen Ermitteln der einer tragbaren Vorrichtung zur drahtlosen Kom-
ersten Obereinstimmung, munikation, die auf einen digitalen Einleitung-
5  eine Einrichtung zum Aussetzen der Obertra- scode und einen digitalen
ldentifizierungscode    gung des ersten Steuersignals als Antwort auf ein
anspricht und einen Empfangsteil (2, 3) und eine  zweites Steuersignal,
Energieversorgungseinrichtung  (10) aufweist        eine Einrichtung zum
Fortsetzen der Obertra-   r wobei die Batteriesparschaltung (4, 7) eine
Deco-  gung des ersten Steuersignals als Antwort auf ein diereinrichtung
(4) umfagt, die selektiv ein Steu-   70   drittes Steuersignal, ersignal
zum Steuern der Energieversorgung von      eine Einrichtung zum sofortigen
Erzeugen des der Energieversorgungseinrichtung (10) zu dem     zweiten
Steuersignals, well die erste Ubereinstim-  I Empfangsteil (2,3) erzeugt,
dadurch gekennzeich-  mung nicht ermittelt wird, und net, daB die
Decodiereinrichtung (4) aufweist:      eine Einrichtung zum  Erzeugen des
dritten eine Einrichtung zum bitweisen Vergleichen   15   Steuersignals fOr
eine erste vorherbestimmte des digitalen Einleitungscodes mit einem ersten
Zeitdauer als Antwort auf die Ermittlung der vorbestimmten digitalen Code,
ersten Ubereinstimmung. eine Einrichtung zum Erzeugen sines Fehlersi-
3. Batteriesparschaltung nach Anspruch 2, gnals jedesmal, wenn
entsprechende Bits des       wobei die Decodiereinrichtung (4) ferner sine
digitalen Einleitungscodes und des ersten vorher-   20   Einrichtung zum
Fortsetzen der Ubertragung des bestimmten digitalen Codes nicht miteinander
ersten Steuersignals nach Ablauf der ersten Zeit- Obereinstimmen,
duer umfaft, so dag die Decodiereinrichtung (4) sine Einrichtung zum
Addieren jedes erzeugten   die zweite Obereinstimmung ermitteln kann.
Fehlersignals zu vorher erzeugten Fehlersignalen,   4.
Batteriesparschaltung nach Anspruch 2, sobald das Fehlersignal erzeugt
wird, um einen   25   wobei der digitale Einleitungscode ein sich wie-
kontinuierlich aktualisierten Zahistand der Fehler-  derholender Code aus
logischen "1"-Zustinden signals zu liefern, die wahrend des bitweisen
und "0"-Zustanden ist und die Decodiereinrich- Vergleichs des digitalen
Einleitungscodes mit     tung (4) ferner umfagt:                       . .
dem  ersten vorherbestimmten digitalen Code        (a) eine Einrichtung zum
Synchronisieren des erzeugt werden,                             30   Takts
der Batteriesparschaltung mit einem digita- eine Einrichtung zum Aussetzen
der Steuersi-    len Ausgang von der Empfangsteileinrichtung (2, gnale,
sobald der Zihistand der Fehlersignale     3); eine bestimmte Zahl
erreicht,                      (b) sine erste Einrichtung zum Bestimmen,
nach eine Einrichtung zum  Aufrechterhalten des      dem Herstellen der
Synchronisation, ob der digi- Steuersignals fOr eine vorherbestimmte Zeit,
35   tale Ausgang ein "1"-Zustand ist oder nicht; wenn jedes Bit des
digitalen Einleitungscodes mit  (c) sine Einrichtung zum Starten eines
Zeitge- jedem Bit des ersten vorherbestimmten digitalen   bers mit einer
ersten Zeitgeberperiode, nachdem Codes Obereinstimmt, und
sin Bit abgewartet wird, wenn die erste Bestim- eine Einrichtung zum
Vergleichen des digitalen  mungseinrichtung ein negatives Ergebnis ergibt,
Identifizierungscodes mit einem zweiten vorher-   40   oder sofort, wenn
das Ergebnis positive ist; bestimmten digitalen Code, nachdem Oberein-
(d) eine zweite Einrichtung zum Bestimmen, stimmung zwischen dem digitalen
Einleitung-       nach dem Start des Zeitgebers, ob der digitale scode und
dern ersten vorherbestimmten digita-    Ausgang ein "O"-Zustand ist oder
nicht, len Code festgestellt wurde.                        (e) sine dritte
Einrichtung zum Bestimmen, 2. Batteriesparschaltung zur Verwendung in   46
nachdem  die zweite Bestimmungseinrichtung 



einer tragbaren Vorrichtung zur drahtlosen Kom-   ihre Bestimmung
abgeschlossen hat, ob der digi- munikation, wobei die Vorrichtung eine Emp-
tale Ausgang sin "1"-Zustand ist oder nicht; fangstsileinrichtung (2, 3)
zum Empfangen einer     (f) eine Einrichtung, die veranlal3t, dal die mit
einem digitalen Einleitungscode und einem     zweite und dritte
Bestimmungseinrichtung ihre digitalen Identifizierungscode modulierten TM-
50   Bestimmungen nochmals machen; und gerwelle und sine
Energieversorgungseinrich-        Cg) eine Einrichtung zum Erzeugen des
zweiten tung (7, 10) zum Liefern von Energie an die       Steursignals, um
die Obertragung des ersten Empfangstsileinrichtung (2, 3) als Antwort auf
ein  Steuersignals an die Energieversorgungseinrich- periodisch
Obertragenes erstes Steuersignal     tung (7, 10) auszusetzen, wenn die
Zahl der von umfa&t, wobei die Batteriesparschaltung sine   5s   der
zweiten und dritten Einrichtung erzeugten Decodiereinrichtung (4) umfait,
die auf den Aus-  negativen Antworten eine vorherbestimmte Zahl gang  der
Empfangsteileinrichtung  (2,  3)       Oberschritten haben. anspricht, um
eine erste Obereinstimmung           5. Battekpasparschaltung nach Anspruch
4, zwischen dem empfagenen Einleitungscode und       wobei die
Decodiereinrichtung (4) ferner eine einem ersten vorherbestimmten Code bzw.
eine   60   Einrichtung zum Erzeugen des dritten Steuersi- zweite
Ubereinstimmung zwischen dem empfan-       gnals umfagt, um die Obertragung
des ersten genen Identifizierungscode und einem zweiten      Steuersignals
an die Energieversorgungseinrich- vorherbestimmtbn Code zu ermitteln, und
selektiv  tung (7, 10) fortzusetzen, wenn die Zahl der von das erste
Steuersignal an die Energieversor-      der ersten und zweiten
Bestimmungseinrichtung gungseinrichtung (7, 10) zu liefern, dadurch   6s5
erzeugten negativen Antworten die vorherbe- 6    11              EP 0095750
B1                    12 stimmte Zahl nicht ubersteigt und die erste Zeit-
tung mindestens eine vorherbestimmte Zahl von geberperiode des Zeitgebers
abgelaufen ist, so     negativen Antworten anzeigt. daB  die zweite
Obereinstimmung  ermittelt         7. Verfahren zum Ermitteln einer ersten
Uber- werden kann.                                      einstimmung
zwischen einem digitalen Einlei- 6. Batteriesparschaltung zur Verwendung in
5    tungscode und einem ersten vorherbestimmten einer tragbaren
Vorrichtung zur drahtlosen Kom-   digitalen Code und zum selektiven Liefern
eines munikation, wobei die Vorrichtung eine Emp-       Steuersignals in
einer tragbaren Vorrichtung zur fangsteileinrichtung (2) zum Empfangen
einer mit  drahtlosen Kommunikation, die auf den digitalen einem digitalen
Einleitungscode von logischen     Einleitungscode und einen digitalen
Identifizie- "1"-Zustahinden und "0"-Zustanden und einem    10   rungscode
anspricht und mindestens einen Emp- digitalen Identifizierungscode
modulierten Tra-   fangsteil (2, 3), sine Energiequelle (10) und sine
gerwelle, sine auf den Ausgang der Empfangstei-    Batteriesparschaltung
(4, 7) aufweist, die das lsinrichtung (2) ansprechende Wellenformeinrich-
Steuersignal zum Steuern der Energieversorgung tung (3) zum Erzeugen eines
den digitalen Einlei-  von der Energiequelle (10) zu dem Empfangsteil
dungscode und den ldentifizierungscode repra-   t5  (2, 3) erzeugt, wobei
die Batteriesparschaltung (4, sentierenden digitalen Ausgangssignals, sine
7) sine esine digitale Datenaverarbeitungseinrich-
Energieversorgungseinrichtung (7, 10) zum Lie-    tung (4) aufweisende
Decodiereinrichtung zum fern von Energie an die Empfangsteileinrichtung
Ermitteln der ersten Ubereinstimmung und einer (2) und die
Wellenformeinrichtung (3) als Antwort  zweiten Obereinstimmung zwischen dem
digita- auf ein erstes Steuersignal, und sine Takteinrich-   20   len
Identifizierungscode und einem zweiten vor- tung (9, 412, 413) aufweist,
wobei die Batterie-   herbestimmten digitalen Code, und zum selekti-
sparschaltung sine auf den Ausgang der Wellen-    ven Liefern des ersten
Steuersignals umfaBt, formeinrichtung (3) ansprechende Decodierein-
dadurch gekennzeichnet, daB das Verfahren die richtung (4) zum Ermitteln
einer ersten Uberein-  folgenden Verfahrensschritte aufweist: stimmung
zwischen dem empfangenen Einlei-  25       bitweises Vergleichen des
digitalen Einieitung- tungscode und einem  ersten vorbestimmten
scodes mit dem ersten vorherbestimmten digita- Code  bzw. eine  zweite
Ubereinstimmung           len Code; zwischen dem empfangenen
Identifizierungscode       Erzeugen sines Fehiersignals jedesmal, wenn und
einem zweiten vorherbestimmten Code, und       entsprechende Bits des
digitalen Einleitungsco- zum selektiven Liefern des ersten Steuersignals
30   des und des ersten vorherbestimmten digitalen an die
Energieversorgungseinrichtung (7, 10)       Codes nicht Obereinstimmen;
umfaBt, dadurch gekennzeichnet, daB die Deco-       Addieren eines
erzeugten Fehlersignals zu vor- diereinrichtung (4) aufweist:
her erzeugten Fehlersignalen, sobald das Fehler- (a) sine Einrichtung zum
Synchronisieren des     signal erzeugt wird, um  einen kontinuierlich Takts
der Batteriesparschaltung mit einem digita-   35   aktualisierten ZAhistand
der wahrend des bitwei- len Ausgang von der Wellenformeinrichtung (4);
sen Vergleichs zwischen dem digitalen Einlei- (b) eine Einrichtung zum
bitweisen Ermitteln    tungscode und dem ersten vorherbestimmten der ersten
Obereinstimmung, wobei die Ermitt-      digitalen Code erzeugten
Fehlersignale zu liefern; lungseinrichtung umfaBt:
Aussetzen der Lieferung des Steuersignals, (i) sine erste Einrichtung zum
Bestimmen, nach   40   sobald  die  gezghiten  Fehiersignale  eine dem
Herstellen der Synchronisierten, ob der digi-  bestimmte Zahl erreichen: 



tale Ausgang ein "1"-Bit ist oder nicht;            Aufrechterhalten des
Steuersignals fOr sine (ii) eine Zeitgebereinrichtung zum  Erzeugen
vorherbestimmte Zeit, wenn jedes Bit des digita- einer ersten
Zeitgeberperiode (Ton,);             ten Einleitungscodes mit jedem Bit des
ersten (iii) sine Einrichtung zum Starten der Zeitgebe-   45
vorherbestimmten  digitalen  Codes  Oberein- *       reinrichtung (Ton,),
nachdem ein Bit abgewartet   stimmt; und wird, wenn die erste
Bestimmungseinrichtung         Vergleichen des digitalen
Identifisierungscodes den digitalen Ausgang als ein "0"-Bit anzeigt, und
mit dem  zweiten vorherbestimmten digitalen zum sofortigen Starten der
Zeitgebereinrichtung    Code, nachdem Obereinstimmung zwischen dem (Ton,),
wenn der digitale Ausgang sin "1"-Bit ist   50   digitalen Einleitungscode
und dem ersten vorher- (iv) eine zweite Einrichtung zum Bestimmen,
bestimmten digitalen Code bestimmt worden ist. nach dem Start des
Zeitgebers (Ton1), ob der        8. Verfahren zum selektiven Liefern von
Energie digitale Ausgang ein "O"-Bit ist oder nicht;      an einen
Empfangsteil (2, 3) einer digitalen Kom- (v) sine dritte Einrichtung zum
Bestimmen,       munikationsvorrichtung, wobel der Empfangsteil nach dem
Start des Zeitgebers (Ton1) und nach   ss   (2, 3) sine mit einem digitalen
Einleitungscode dem Bestimmen, ob der digitale Ausgang ein "0"-   und einem
digitalen ldentifizierungscode modu- Bit ist, ob der digitale Ausgang "1"
ist oder nicht;  lierte Tragerwelle empfingt, dadurch gekenn- (vi) eine
Einrichtung, die veranlait, daB die   zeichnet, daS das Verfahren die
folgenden Verfah- erste und die zweite Bestimmungseinrichtung
rensschritte aufweist: ihre Operationen mindestens einmal wiederho-   60
periodisches Beginnen der Energielieferung an len; und
dem Empfangsteil (2, 3); (c) sine Einrichtung zum Aussetzen der Liefe-
Ermitteln einer bitweisen ersten Ubereinstim- rung des ersten Steuersignals
an die Energiever-  mung zwischen dem empfangenen digitalen Ein-
sorgungseinrichtung, wenn die zweite und dritte   leitungscode und einem
ersten vorherbestimm- Bestimmungseinrichtung der Ermittlungseinrich-   65
ten Code; 7    13             EP 0095750  BI                     14 Stoppen
der Energielieferung,wenn bestimmte     rique, et un moyen d'alimentation
(7, 10) pour wird, daM die Fehlerzahl der bitweisen Ermittlung  foumir de
l'energie au moyen de section de der Ubereinstimmung einer vorherbestimmte
reception (2, 3) en reponse a un premier signal de Zahl Obersteigt; und
commande transmis periodiquement, le circuit Fortsetzen der
Energielieferung fOr eine erste    5    econimiseur de batterie comportant
un moyen de vorherbestimmte Zeitdauer, wenn die Fehlerzahl    decodeur (4)
repondant a la sortie du moyen de kleiner als die vorherbestimmte Zahl ist.
-       section de reception (2, 3) pour detecter repsecti- 9. Verfahren
nach Anspruch 8, welches ferner    vement une premiere coincidence entre le
code den Verfahrensschritt aufweist, daB die Energie-  de pr6ambule recu et
un premier code predeter- Iieferung nach dem Ablauf der ersten vorherbe-
10   mine et une seconde coincidence entre le code stimmten Zeitdauer fOr
eine zweite vorherbe-      dlidentification recu et un second code
predeter- stimmte Zeitdauer fortgesetzt wird, so daB die    mine, et pour
foumir selectivement le premier    4 Vorrichtung  eine  zweite
Obereinstimmung        signal de commande au moyen d'alimentation (7,  :
zwischen dem empfangenen digitalen Identifizie-   10), rungscode und einem
zweiton vorherbestimmten   15    caracterise en ce quo le moyen de decodeur
(4) Code ermitteln kann.i-                            comprend: -un moyen
pour detecter la premiere coInci- Revendications
dence sur une base bit par bit, -un moyen pour suspendre la transmission du
1. Circuit economiser de battens destine 3 etre   20   premier signal de
commando en r6ponse a un utilise dans un appareil portable de communica-
second signal de commando; tion par radio, repondant 3 un code de preambule
-un moyen pour poursuivre Ia transmission du numerique et A un code
d'identification numeri-   premier signal de commando en reponse A un quo
et comprenant une section de reception (2,3)  troisieme signal de commando,
et un moyen d'alimentation (10), le circuit econo-   25  -un moyen pour
produire immediatement le miseur de batterie (4,7) comportant un moyen de
second signal de commando lorsque la premiere decodeur (4) produisant
selectivement un signal   coincidence nWest pas detectee; et de commando
afin de commander la fourniture         -un moyen pour produire le
troisieme signal d'energie de l'alimentation (10)  la section de   de
commande pendant une premiere duree pre- reception (2,3), caracterise en ce
quo le moyen de   30   determinee en reponse A la d6tection de la pre-
decodeur (4) comprend:                            miere coincidence. -un
moyen pour comparer le code de pr6am-         3. Circuit economiseur de
batterie selon la bule numerique sur une base bit par bit A un
revendication 2 dans lequel le moyen de deco- premier code numerique
predetermine;              dour (4) comprend en outre un moyen pour -un
moyen pour produire un signal d'erreur   35   poursuivre Ia transmission du
premier signal de toutes les fois quo des bits correspondents du
commands apres 16coulement de la premibre code de pr6ambule numeriques et
du premier        duree de sorts que le moyen de d6codeur (4) pout  I 



code numerique predetermine no coincident pas,    detecter la second.
coincidence. -un moyen pour ajouter chaque signal d'er-        4. Circuit
economiseur de battens selon la reur produit A des signaux d'erreur
produits   40   revendication 2, dans loquel Io code de pream-
anterieurement des que le signal d'erreur est     bule num6rique est un
code repetitif des etats; produit pour fournir un comptage continuelle-
logiques "1" et "0" et le moyen de decodeur (4) ment mis A jour de signaux
d'erreur produits      comporto en outre:                               I
pendant la comparaison bit par bit du code de      (a) un moyen pour
synchroniser lMhorloge du pr6ambule numerique au premier code numeri-  45
circuit economiseur de batterie A une sortie que predetermine,
numerique provenant du moyen de section de -un moyen pour suspendre les
signaux de         reception (2, 3); commando des quo le comptage des
signaux           (b) un premier moyen pour determiner, apres d'erreur
atteint un nombre pr66tabli;             I'etablissement de la
synchronisation, si oui ou -un moyen pour maintenir le signal de corn-   50
non la sortie numerique est "1";            -. mande pendant une dur~e
preddterminde lorsque      (c) un moyen pour d6marrer une minutenie chaque
bit du signal de pr6ambule numerique       ayant une premibre duree de
minuterie apres coincide avec chaque bit du premier code numeri-  attente
d'un bit si le premier moyen de determina- que pr6d6termin6e; et
tion donne un resultat negatif ou immediatement -un moyen pour comparer le
code d'identifica-   55   s'il est dans l'affirmatif; tion numerique A un
second code numerique          (d) un second moyen pour determiner, aprbs
le predetermine aprbs detection de l coincidence    depart de la minuterie,
si oui ou non la sortie entre le code de preambule numerique et le
numerique est "0"; premier code numerique pr6determin6.                (e)
un troisibme moyen pour determiner, apres 2. Circuit economiseur de
batterie destine A etre   60   quo le second moyen de determination ait
effec- utilise dans un appareil portable de communica-  tu6 sa
determination, si oui ou non la sortie tion par radio, I'appareil
comprenant un moyen    numerique est "1"; de section de reception (2, 3)
pour recevoir une   (f) un moyen pour faire en sorts quo les second onde
porteuse qui est modulee avev un pream-      et troisibme moyens de
determination procedent bule numerique et un code d'identification nume-
65   une fois de plus A leurs determinations; et 8    15              EP 0
095 750 BI                   16 (g).un moyen pour produire le second signal
de   (v) un troisieme moyen pour determiner apres le *f scommande afin de
suspendre la transmission du          d6marrage de la minuterie (Ton1) et
apres la * '~s"    premier signal de commande au moyen d'alimen-
determination du fait que la sortie num6rique est tation (7, 10) lorsque le
nombre des r6ponses     un bit "0", si oui ou non la sortie num6rique est
- n6gatives produites par les second et troisieme    5 moyens A d6passe un
nombre predetermin6.            (i) unmoyen pourfaire en sorteque les
second - 5. Circuit 6conomiseur de batterie selon la    et troisieme moyens
de determination r6petent - -     fevendication4, dans lequel le moyen.de
d6codeur  leurs fonctionnements au moins une fois; et * . .   (4) comprend
en outre un moyen pour produire le    (c) un moyen pour suspendre la
fourniture du troisieme signal de commande afin de poursuivre   to
premier signal de commande au moyen d'alimen- Ia transmission du premier
signal de commande    tation lorsque les second et troisieme moyens de au
moyen d'alimentation (7, 10) si le nombre des  determination du moyen de
detection indiquent reponses n6gatives produites par lesa second et   au
moins un nombre predetermine de r6ponses troisieme moyen de determination
ne d6passe pas   negatives. . Isnombre predetermin et la premiere durne de
la   is    7. Proced6 pour d6tecter une premiere coinci- minuterie s'est
6coul6e, de fagon que la seconde  dence entre un code de preambule
num6rique et * -.     coincidence puisse etre d6tectee.       .         un
premier code numerique pr6determine et four- 6. Circuit 6conomiseur de
batterie destin6 A etre  nir selectivement un signal de commands dans un
utilis6 dans.un appareil portable de communica-   appareil portatif de
communication par radio tion par radio, I'appareil comprenant un moyen de
2o   repondant-au code de pr6ambule numerique et a section de r6ception (2)
pour recevoir une onde   un code dMidentification numerique et ayant au
porteuse qui est modul~e par un code de pr6am-    moins une section de
r6ception (2, 3), une source bule numerique d'etats logiques "1 et "0" et
un   d'alimentation (10) et un circuit economiseur de code d'identification
num6rique, un moyen de      batterie (4, 7) qui produit le signal de
commande *conformateur.de forme d'onde (3) repondant a la  25   afin de
commander la fourniture d'6nergie par la sortie du moyen de section de
reception (2) pour  sourced'alimentation (10) Ala second de r6ception
produire un signal de sortie num6rique represen-  (2, 3),. Ie circuit
6conomiseur de batterie (4, 7) tatif de preambule num6rique et de codes
d'identi-   -    comportant un moyen de decodeur comprenant fication, un
moyen d'alimentation (7, 10) pour    un processeur de donndes numeriques
(4) pour .   fournir de 1'6nergie au moyen de section de   30   detecter Ia
premiere coincidence et une second *.  - r6ception (2) et. au moyen de-
conformateur de    coincidence entre code d'identification num6rique forme
d'onde (3) en reponse 3 un premier signal de  et un second code num6rique
predetermine, et 3       commande, et un mooyend'horloge (9,412,413), Ie
pour fournir selectivement le premier signal de 



circuit economiseur de batterie comprenant un     commande, caracterise en
ce quo le proc6d6 moyen de d6codeur (4) repondant A la sortie du   35
comprend les 6tapes consistant A: moyen de conformateur de formed'onde (3)
pour       -comparer le code de pr6ambule num6rique d6tecter respectivement
une premiere coinci-      sur une base bit par bit au premier code
numerique dence entre le code de preambule recu et un       pr6determine;
premier code pred6termin6 et une seconde coinci-   -produire un signal
d'erreur toutes les fois quo dence entre le code d'identification resu et
un   40   des bits correspondants du code de preambule second code
predetermine, et fournir selective-   numerique et du premier code
num6rique pred6- :.  ...   ment le premier signal de commande au moyen
termine ne coincident pas; *-d'alimontation (7, 10), caract6ris6 en ce que
le  -ajouterun signal d'erreurproduitauxsignaux moyen de d6cqdeur (4)
comprend:                   d'erreur produits ant6rieurements des que le
17"       (a) un moyen pour synchroniser I'horloge du   45   signal
d'erreur est produit afin de fournir un circuit 6conomiser de batterie avec
une sortie    comptage continuellement mis A jour des signaux *  .
num6rique provenant du moyen de conformateur      d'erreur produits pendant
la comparaison bit par de forme d'onde.(4);
bit entre le code de pr6ambule num6rique et le (b) un moyen pour d6tecteur
la premiere coinci-  premier code num6rique pred6ermine; dence sur une base
bit par bit, le moyen de   50    -suspendre la fourniture du signal de com-
detection comportant:                             mande des que les signaux
d'erreur comptes .- l  -  (i) un premier moyen pour determiner, aprbs
atteignent un nombre pr6d6termine; . I'tablissement de la synchronisation,
si oui ou  -maintenir le signal de commande pendant un non la sortie
num6rique est un bit "1";          temps pred6termine lorsque chaque bit du
code 3   (ii) un moyen do minuterie pour produire une   55   de pr6ambule
num6rique coincide avec chaque bit -  premiere'dur6e de minuterie (Ton,);
du premier code num6rique pr6determine; et *          (iii) un moyen pour
d6marrer le moyen de          -comparer le code d'identification. num6rique
minuterie (Ton,) aprbs attente d'un bit se le-    au second code num6rique
predetermin6, apres premier moyen de determination signifie que la    qu'il
y ait eu determination de la coincidence entre sortie numerique est un bit
"0" et pour d6marrer   60   le code de pr6ambule numerique et le premier
imm6diatement la minuterie (Ton,) si la sortie    code numerique
pr6determin6. numerique est un bit "1l";                         8. Proc6d6
pour fournir s6lectivement de l'6ner- t          (iv) un second mayen pour
determiner, apres le  gie A une section de reception (2, 3) d'un appareil
demarrage de la minuterie (Ton,), si oui ou non la  de communication
numerique, la section de recep- sortie numerique est un bit "0";
65  tion (2, 3) recevant une onde porteuse qui est 9    17              EP
0095750  B1                     18 modul6e par un pr6ambule numerique et un
code        -poursuivre la fourniture d'6nergie pendant d'identification
numerique, caract6rise en ce que  une premiere duree pred6terminee si le
nombre le proc6de comprend les 6tapes consistant a:       d'erreurs est
inf6rieur au nombre pr6determine. -commencer periodiquement la fourniture
9. Proced6 selon la revendication 8, compre- d'energie A la section de
r6ception (2, 3);   5    nant en outre 1'6tape consistant A poursuivre la
-detecter une premiere coincidence entre le      fourniture d'energie apres
'Acoulement de la pr6ambule num6rique requ et un premier code
premiere dur6e predetermin6e pendant une pr6d6terminb sur une base bit par
bit;             seconde duree pr6determinee de fagon que le -arreter la
fourniture d'energie s'il y a determi-  dispositif puisse detecter une
seconde coinci- nation fu fait que le nombre des erreurs de la   10   dence
entre le code d'identification numerique detection sur la base bit par bit
d6passe un       requ et un second code predetermine. nombre predetermine;
et 15 20 25 30 35 40 45 50 55 60 65 10    


