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Standard Code for Radiopaging" (available from: Telecommunications
Development Department, Background of the invention
TD4, 2.3. 2-12  Gresham   Street, London Field of the invention
EC2V7AG, United Kingdom). This invention relates generally to a battery
5  In the transmission system of the POCSAG, the saver circuit for use with
a paging receiver, which  preamble is added to the head of a new sequence
saver circuit is provided for periodically supplying  of calling signals
whereby if continuous callings power to the receiver in short time duration
occur then another preamble is not transmitted instead of continuously and
for keeping the         until the interruption of the callings and the
receiver on in the event that the presence of code    10   occurrence of
the next new signal transmission. signals is detected which signals are
transmitted   Thus, there exists the possibility that only one subsequently
after a preamble.                      preamble is transmitted in a day due
to an uninterrupted sequence of calls. This means that Description of the
prior art                        if the foregoing power consumption
technique, in Radio paging systems have proven very popu-   15   which
power is supplied periodically, is applied to far and many efforts have
been made to reduce       the pager receiver operable on the POCSAG code
the size, weight, and power consumption of same     signals, a subscriber
may miss the reception of through the use of integrated circuits.
his caller's message. More specifically, if a sub- In connection with power
conservation, battery    scriber switches on to energize his pager after
the saving circuits are used to minimize power con-   20   preamble has
already been transmitted, he can no sumption by periodically supplying
power to a       longer receive any message signals. A similar receiver in
short bursts instead of continuously.   problem may also be encountered
when a sub- Presently known battery saver circuits operating    scriber is
within a building, in the subway or the in radio pager receiver
periodically supply power,  like where paging signals are too weak to be
enabling the search for the presence of a pre-   25   received and the
preamble goes undetected. amble code which is found, extend the time
Although the code signals proposed by the period for which power is
supplied to permit        PACSAG has been exemplified in the above, further
search  for predetermined  sequential       similar problems may be
encountered with a codes.                                     -
radio paging system wherein a preamble is added This prior art will further
be explained with   30   to the head of a new sequence of calling signals
reference to Figs. 1A-1C.                           and the next preamble
is not transmitted until the Fig. 1A shows a code sequence transmitted
interruption of the callings and the occurrence of from a calling station,
wherein a preamble P with   the next new signal transmission. a time period
T is followed by message and end codes (A and E respectively). Fig. 1 B
shows pulses   35   Summary of the invention B' each having a time period
T1 which represents      GB-A-2 072 908 discloses a digital radio pag- the
time duration for which power is supplied to    ing communication system.
In response to the high power drain circuits of the receiver. During
receipt of a first preamble signal, the receiver of this time period T1,
the pager receiver is rendered  this system switches from intermittent to
con- operative and is permitted to search for the    40   tinuous power at
an intermediate stand-by level. preamble. The time period T1, T2 (power on
and      Thereafter, if a second preamble signal is off periods
respectively) occur sequentially and    received within a predetermined
time period, the are chosen to satisfy the equation (2T1 +T2=T) so
receiver switches to full power. If a subscriber that each of the
repetitive pulses B must occur     switches on power to energize his pager
after the within the duration of a preamble. Fig. 1C shows    45   two
preambles (or the first preamble) have the application of power to the
pager receiver as a  already been transmitted, he can no longer result of
the detection of the preamble.            receive any message signals. In
contrast, an Fig. 2 shows a standard code format proposed      important
feature of the invention is the fact that by the POCSAG (British Post
Office Code Standar-    the frequency or baud rate (bits per second) of a
disation Advisory Group). According to the speci-   50   preamble or a
message signal following the fication of the POCSAG, a transmission
consists     preamble is detected to terminate periodic supply of a
preamble P followed by batches 1, 2, 3....,    of power for extending the
period for which each batch beginning with a synchronization         power
is supplied to the receiver. Thus, even if a codeword (SC). The
transmission ceases where        subscriber switches on power, to energize
his there are not further calls. Each transmission    55   pager after the
preamble has already been trans- starts with a preamble to permit the
pagers to      mitted, the pager according to the invention is still attain
bit synchronization and to prepare them to   able to receive messages
addressed to him. acquire word synchronization. The preamble is a       It
is therefore an object of the present invention pattern of reversals,
101010..., repeated for a     to provide a battery saver circuit for use
with a period of at least 576 bits, i.e., the duration of a    60   pager
receiver, wherein the presence of a valid batch plus a codeword. Codewords
are transmit-      incoming signal is detected to terminate periodic ted in
batches each of which comprises an SC        supply of power for extending
the period for followed by 8 groups or frames each containing 2    which
power is supplied to the receiver. codewords. The detailed explanation of
the            It is another object of the present invention to above, is
given in the document entitled "A   65   provide a battery saver circuit
for use with a pager  



3                   0 091  695                      4 receiver, wherein the
frequency or bauds (bits      format proposed by the POCSAG (S), an output
per second) of a valid incoming signal is           signal of a decoder
(B), and clock signals (a). detected'to terminate periodic supply of power
Fig. 5 is a detailed circuit diagram  of an for extending the period for
which power is         embodiment of the present invention; supplied to the
receiver.                      5      Fig. 6 is a time chart of various
logic signals It is yet another object of the present inven-    appearing
in the Fig. 5 circuit; and tion to provide a battery saver circuit suitable
Fig. 7 is an exemplified circuit diagram of a for use with a pager receiver
operable on a         switch or a loudspeaker driver in Fig. 3. standard
code such as proposed by the PAC- SAG.
10   Detailed description of the preferred embodi- In  general terms the
present invention          ments features a battery saver circuit which
both con-      Turning now to Fig. 3, there is shown an serves battery
energy -and allows for the pro-      arrangement in which a DC power source
8 is longing of the energization of high power drain     coupled through an
apparatus switch 9 to a circuits in the event that a valid incoming    15
decoder 4, an electric switch 10 and a loud- signal is received during any
period brief          speaker driver 6. The decoder 4 which is (battery
saving) circuit energization, whereby      directly concerned with this
invention will be the inclusion of a specific address code may be
discussed in detail subsequently. Each circuit ascertained and the
subscriber is alerted.          section to which the DC power source 8 is
More specifically, the present invention takes   20   directly  coupled
consumes  relatively  little the form of a battery saver circuit for use
with    power. The decoder 4 periodically supplies a a pager receiver
including, a front end having a    control signal B to the switch 10 to
periodically demodulator for demodulating  an incoming           turn same
and avoid continuous power con- signal which includes a preamble and
message        sumption. However, upon the detection of a signal following
the preamble, a wave shaping    25   batch or message transmission, the
decoder 4 circuit coupled to said front end for producing     maintains the
switch 10 on to enable the a rectangular signal in response to the output
search for a predetermined sequential code. of said front end, and a
battery saver control      Switch 10 applies power to a front end 2 (a for
periodically supplying power to the receiver     high frequency receiver
section) and a wave under control of timing pulses; said battery   30
shaper 3 when turned on. Front end 2 is pro- saver circuit, comprises: a
valid  incoming         vided for amplifying and demodulating the signal
detector adapted to receive the output of    code-modulated  carrier wave
received  by the wave shaping circuit for detecting the fre-     antenna 1.
Front end 2 is a conventional circuit quency or bits per second of either
of said         arrangement comprised of a high frequency preamble or said
message signal and produc-   35   amplifier, a frequency converter, an IF
ampli- ing a first logic signal indicative of the detec-   fier, and a
discriminator. The output of front tion of a valid incoming signal; and a
battery      end 2 is applied to a wave-shaper 3 which gen- saver
terminating means responsive to said          erates an output signal S
consisting of a series first logic signal to generate a second logic
of rectangular pulses. The signal S from wave- signal for extending the
time period for which   40   shaper 3 is supplied to the decoder 4 which is
power is supplied to the receiver.                  also coupled to PROM
(Programable Read Only Memory) 5. Decoder 4 searches for an identify- Brief
description of the drawings                   ing address code by comparing
same with a The features and advantages of the present        subscriber's
unique code prestored in PROM 5. invention will become more clearly
appreciated    45   Upon the detection of the identifying address from the
following description taken in conjunc-    code, a signal A is fed to
driver 6 to activate a tion with the accompanying drawings in which:
loudspeaker 7 for alerting a subscriber. Fig. 1A is a chart showing a code
format of a       With the above described arrangement, let us radio paging
transmission system, previously        consider the case where a subscriber
move referred to;                                  50   from an environment
wherein the strength of Fig. 1B is a chart showing the power which is
the transmitted signal is too weak to be picked periodically supplied to
high power drain cir-      up by the pager, to an environment wherein cuits
of a receiver, also previously referred to;   reception  is possible but a
preamble has Fig. 1C is a chart showing the supply of          already
been transmitted. This situation  is power to the above mentioned high
power   55   shown in Fig. 4. That is to say, a situation drain circuits in
response to the detection of      wherein at time t1 the transmission of
signal S the presence of a preamble, also previously         is receivable
and at time t2 the decoder 4 pro- referred to;
duces the control pulses B' which eanbles the Fig. 2 is a chart showing a
standard code         front end 2 and wave shaper 3 to receive a format
according to the POCSAG, also pre-   60   message or batch transmission.
viously referred to;                                  The battery saver
circuit of this invention, Fig. 3 is a block diagram of one example of a
forming part of the decoder 4, will now be pager receiver to which the
battery saver circuit   described in detail with reference to Figs. 5 and
according to this invention is applicable;          6, wherein assuming
that a preamble has 



Fig. 4 are time charts showing part of code   65   already transmitted and
subsequent message 3    5           0 091  695                       6 or
batch codes are receivable. When the circuit of    logic state with the
result of a high logic state Fig. 5 is initially rendered operative by
turning on  present on the Q output of the flip-flop 22, thereby the main
switch 9 (Fig. 3), all the D flip-flops of the  resulting in a high logic
state of the signal "[err]". circuit are reset. A battery saver control
circuit 52  This means that pulse width of "[err]" is identical
periodically outputs pulses "h" at a prefixed    5    with two periods of
the timing pulse "a", and this interval although only one is shown in Fig.
6. The    also applies to the pulse width of each of the other occurrence
of the control pulse "h" is controlled     pulses [err] of the signal "b".
The by timing pulses "a" applied from  a clock           shift register 25
includes the two flip-flops 22, 23, generator 47 of a multi-timer 50. The
pulse "h"       and the NAND gate 24. We have discussed the passes through
an OR gate 53 and is then applied,   10   circuit operation assuming that
the signal S goes via an output terminal 54, to the switch 10 (Fig. 3)
high at the time t2, however the same discussion as control signal B. The
signal B actuates the        applies to the case where the signal S goes
low. In switch 10 for periodically supplying power to the    the latter
case, more specifically, the flip-flop 17 front end 2 and the wave-shaping
circuit 3 (Fig. 3).  responds to the transition of signal S from a high It
should be noted at this time that a pulse "i"   15   logic level to the low
through the provision of assumes a low logic state. When the pulse "i"
inverter 18, in the case of which it should be noted goes high (assumes a
high logic state), the          that the flip-flop 16 in turn remains set.
periodic power supply is terminated allowing the       A  noise  detector
34 will hereinafter be receiver to search for an identifying address code
discussed which comprises the aforementioned involved in batch or message
codes. The transi-   20   flip-flop 27, a RS flip-flop consisting of two
NAND tion of pulse "i" from low level to the high will be  gates 29 and 30,
another RS flip-flop consisting of described later on.
two NAND gates 31 and 32, the NAND gate 33, the The multi-timer 50
comprises the clock 47 and      timer 28 and an inverter 33', all of which
are two D flip-flops 48, 49. The flip-flops 48 and 49     coupled as shown.
The timer 28 outputs a train of have been initially reset as referred to
previously.   25   reset pulses [err] each having a period The flip-flop 48
changes its logic state every two    identical with the time duration of
one bit of a occurrences of timing pulses "a" and thus the         valid
incoming signal. The signal "d" is used to output Q of flip-flop 49 assumes
a low logic state    periodically reset the flip-flop 27 which therefore
every four timing pulses "a". A timer 28 responds     periodically creates
a low logic state on its output to the high logic signal applied from the
flip-flop    30    Q resulting in a high logic state on the output of 49
generating a train of pulses "d" [err]      NAND gate 30. [err] each of
which has a time duration identi-    In the interest of easy understanding
of the cal with that of one bit of a desired incoming        circuit
operation, let us consider the time period signal. The pulse "d" is
inverted by an inverter 33   defined by time points [err] and [err] wherein
the and then the inverted pulse sets the flip-flops 16    35    pulses "b"
and "d" assume high and low logic and 17 through an NAND gate 55, and is
also           states respectively. Within this period the flip-flop
directly applied to and resets a D flip-flop 27.      27 has been reset by
pulse d, and remains When the signal "h" goes high at a time [err] (Fig.
unchanged resulting in the high logic state on the 6), the pulse B goes
high in response thereto.        output of the NAND gate 30. Therefore the
NAND Assuming that the signal S on an input terminal   40   gate 29 creates
a low logic state in that the signal 15 goes high at a time t2, the
flip-flop 16 is reset  "b" assumes a high logic state. The inverter 33 and
creates a low logic state at its output Q while   applies a high logic
output to one input terminal the flip-flop 17 remains set in that the
signal S is  of the NAND gate 32. It should be noted that the inverted by
an inverter 18. A NAND gate 19            RS flip-flop consisting of NAND
gates 31 and 32 creates a high logic state in response to the    45    has
been reset by the leading edge of pulse [err].As resetting of the flip-flop
16, and thus sets a D flip-  a result, the NAND gate 32 creates a high
logic flop 22 of a shift register 25 in response to the     state in this
particular case. Thus a signal "c" rising edge of the pulse created on the
Q output of   remains low as shown in Fig. 6. the flip-flop 48. The
differentiator 20 includes the    Upon the occurrence of the pulse [err], a
counter two flip-flops 16 and 17, the inverter 18 and the    50   36 counts
the pulse [err], and a timer 37 is triggered NAND gate 19. During the
battery saving oper-         by the trailing edge of pulse [err] to
generate a pulse ation, a D flip-flop 42 of a battery saver inhibit    "f"
having a high logic level with a predetermined circuit 45 remains reset so
that the output pulse    time duration. The counter 36 and the timer 37 "b"
of a NAND gate 24 remains high prior to the       define a valid incoming
signal detector 40, setting of flip-flop 22. When the flip-flop 22 is set,
55   together with an OR gate 38 and an AND gate 39. the output of AND gate
24 is switched to the low      The pulse [err] sets the flip-flop 27
resulting in a level (a pulse [err]. The setting of flip-flop 22 also  high
logic state present on the Q output thereof. allows a D flip-flop 23 to be
set in response to the  However, the flip-flop 27 is again reset by the
rising edge of the pulse created on Q output of      subsequently occurring
pulses [err] and [err]. The flip-flop 49 and thus creates a low logic state
on    60   pulse b2 following [err] is also counted by the its Q output.
Therefore the flip-flop 16 is again set  counter 36 and sets the flip-flop
27 which will 



by a high logic output of the NAND gate 55            again be reset by
pulse d4. If noise N occurs irrespective of the output of the NAND gate 33.
between pulses d4 and [err] then pulses b3 and b4 Now that both flip-flops
16 and 17 have been set,     are generated accordingly and creates a pulse
[err] the NAND gate 19 subsequently exhibits a low    65   on the output of
inverter 33'. Thus pulse [err] resets `4    7                    0  091
695                       8 or zeros out the counter 36 which is set by
pulse      of said front end, and a battery saver control (52) [err] again
commencing the counting of the pulses         for periodically supplying
power to the receiver "b". When the counter 36 counts up a prefixed
under control of timing pulses, characterized in number of pulses "b" by
counting a pulse [err]     that said battery saver circuit comprises: it
produces a pulse "e". If the pulse "e" occurs    5    a valid incoming
signal detector (20, 25, 34, 40) before the end of pulse "h", i.e., within
the time     adapted to receive the output of said wave shap- duration of
the high logic state of pulse "h", then    ing circuit for detecting the
frequency or bits per a pulse "g" is created from the AND gate 39,
second of either of said preamble or said which pulse "g" indicates that a
valid incoming        message signal and producing a first logic signal
signal followed by the preamble is detected. The    10   (g) indicative of
the detection of a valid incoming pulse "g" is applied to the clock
terminal C of the    signal; and flip-flop 42 thereby setting same. The
pulse "g" is      a battery saver terminating means (45) respon- further
used to reset both the counter 36 and the      sive to said first logic
signal (g) to generate a timer 37. The setting of the flip-flop 42 results
in a  second logic signal (i) for extending the time high logic state on
its Q output (pulse "i") and    15    period for which power is supplied to
said also results in a low logic state on its Q output      receiver.
thereby closing the NAND gate 24 of the shift            2. A battery saver
circuit as claimed in Claim 1, register 25. The pulse "i" is fed to an AND
gate 44    wherein said valid incoming signal detector com- which responds
to the timing pulse "a" applying        prises: a trigger pulse for
rendering a timer 43 operative.   20  first means (20, 25, 34) for
receiving and Thus timer 43 generates a pulse [err] after a time
responding to the transition of the output of said period selected so that
the pager receiver can         wave shaping circuit and for generating a
third detect the message codes. The pulse "j" resets         logic signal
(C) indicative of the presence of noise flip-flop 42, timer 43, and battery
saver control      in the event that said transition occurs more than
circuit 52.                                      25   twice within a first
predetermined time period; Fig. 7 is a circuit diagram showing one example
a second means (40) resettable responsive to of the switch 10 or the
loudspeaker driver 6 (Fig.     said third logic signal and counting the
occurr- 3) which comprises two transistors 56,58 and two       ence of said
transition for generating said first resistors 57, 59, all of which are
coupled as         logic signal (g) when the counted number reaches shown.
To the base of the transistor 58 is applied    30    a predetermined number
within a second pre- the control signal B from the decoder 4. Signal B
determined time period longer than said first controls the transistor 58
which in turn controls      predetermined time period. the switch over of
transistor 56 for selective           3. A battery saver circuit as claimed
in Claim 2, power supply to the circuits connected to its          wherein
said first predetermined time period is collector, viz., front end 2 and
wave shaper 3.  35    equal to a time period of one bit of a desired For
the clock 47 a multivibrator is available.       incoming signal. Timers
28, 37, 43, counter 36, and battery saver         4. A battery saver
circuit as claimed in Claim 2 control 52 can be realized by using for
example        or 3, wherein said first means comprises, a PD4020
manufactured by NEC and a plurality of          differentiator (20)
responsive to the transition of logic gates coupled thereto. To provide the
PROM  40   said rectangular signal for creating a corre- 5, PB487R
available from  NEC is suitable. The         sponding logic state, a shift
register (25) respon- decoder 4 can be replaced by a CPU.
sive to said logic state of said differentiator for As can be understood
from the foregoing, the         producing a corresponding pulse, and a
noise battery saver circuit according to the present         detector (34)
switchable in response to two invention is able to effectively detect a
valid   45   successive pulses applied from said shift register incoming
signal (a preamble and/or subsequent          within said first
predetermined time period to message codes), thereby enabling the battery
generate said third logic signal. saving operation to be terminated for
continuous         5. A battery saver circuit as claimed in any of
energization of a pager receiver.                      Claims 2 to 4,
wherein said second means com- The foregoing description shows only
preferred    so    prises, a counter (36) for counting the occurrences
embodiment of the present invention. Various           of said transition
and being reset by either said modifications are apparent to those skilled
in the     first or third logic signal (g or G, resp.), a timer art without
departing from  the scope of the           (37) which is responsive to the
occurrence of said present invention which is only limited by the
transition for generating a timing pulse (f) having appended claims.
55    a pulse width equal to said second predetermined time period and
which is reset by said third logic Claims
signal. 6. A battery saver circuit as claimed in any of 



1. A battery saver circuit for use with a pager      Claims 1 to 5, wherein
said battery saver terminat- receiver including, a front end (2) having a
60   ing means comprises a flip-flop (42) responsive to demodulator for
demodulating  an  incoming             said first logic signal (g) for
producing said signal which includes a preamble and a message
second logic signal (i), and a timer (43) responsive signal following the
preamble, a wave shaping          to said second logic signal (i) for
determining a circuit (3) coupled to said front end for producing    time
period for which said second logic signal (i) a rectangular signal (S) in
response to the output   65   is generated. 5    7                    0 091
695                       8 or zeros out the counter 36 which is set by
pulse      of said front end, and a battery saver control (52) [err] again
commencing the counting of the pulses        for periodically supplying
power to the receiver "b". When the counter 36 counts up a prefixed
under control of timing pulses, characterized in number of pulses "b" by
counting a pulse [err]      that said battery saver circuit comprises; it
produces a pulse "e". If the pulse "e" occurs    5   a valid incoming
signal detector (20, 25, 34, 40) before the end of pulse "h", i.e., within
the time    adapted to receive the output of said wave shap- duration of
the high logic state of pulse "h", then    ing circuit for detecting the
frequency or bits per a pulse "g" is created from the AND gate 39,
second of either of said preamble or said which pulse "g" indicates that a
valid incoming        message signal and producing a first logic signal
signal followed by the preamble is detected. The    10   (g) indicative of
the detection of a valid incoming pulse "g" is applied to the clock
terminal C of the   signal; and flip-flop 42 thereby setting same. The
pulse "g" is      a battery saver terminating means (45) respon- further
used to reset both the counter 36 and the      sive to said first logic
signal (g) to generate a timer 37. The setting of the flip-flop 42 results
in a  second logic signal (i) for extending the time high logic state on
its Q output (pulse "i") and    15   period for which power is supplied to
said also results in a low logic state on its Q output     receiver.
thereby closing the NAND gate 24 of the shift            2. A battery saver
circuit as claimed in Claim 1, register 25. The pulse "i" is fed to an AND
gate 44   wherein said valid incoming signal detector com- which responds
to the timing pulse "a" applying        prises: a trigger pulse for
rendering a timer 43 operative.   20  first means (20, 25, 34) for
receiving and Thus timer 43 generates a pulse "j" after a time
responding to the transition of the output of said period selected so that
the pager receiver can        wave shaping circuit and for generating a
third detect the message codes. The pulse "j" resets        logic signal
(C) indicative of the presence of noise flip-flop 42, timer 43, and battery
saver control     in the event that said transition occurs more than
circuit 52.                     -                25   twice within a first
predetermined time period; Fig. 7 is a circuit diagram showing one example
a second means (40) resettable responsive to of the switch 10 or the
loudspeaker driver 6 (Fig.     said third logic signal and counting the
occurr- 3) which comprises two transistors 56,58 and two       ence of said
transition for generating said first resistors 57, 59, all of which are
coupled as         logic signal (g) when the counted number reaches shown.
To the base of the transistor 58 is applied    30    a predetermined number
within a second pre- the control signal B from the decoder 4. Signal B
determined time period longer than said first controls the transistor 58
which in turn controls      predetermined time period. the switch over of
transistor 56 for selective           3. A battery saver circuit as claimed
in Claim 2, power supply to the circuits connected to its         wherein
said first predetermined time period is collector, viz., front end 2 and
wave shaper 3.  35    equal to a time period of one bit of a desired For
the clock 47 a multivibrator is available.       incoming signal. Timers
28, 37, 43, counter 36, and battery saver        4. A battery saver circuit
as claimed in Claim 2 control 52 can be realized by using for example
or 3, wherein said first means comprises, a PD4020 manufactured by NEC and
a plurality of          differentiator (20) responsive to the transition of
logic gates coupled thereto. To provide the PROM  40   said rectangular
signal for creating a corre- 5, PB487R available from NEC is suitable. The
sponding logic state, a shift register (25) respon- decoder 4 can be
replaced by a CPU.                    sive to said logic state of said
differentiator for As can be understood from the foregoing, the
producing a corresponding pulse, and a noise battery saver circuit
according to the present        detector (34) switchable in response to two
invention is able to effectively detect a valid   45   successive pulses
applied from said shift register incoming signal (a preamble and/or
subsequent         within .said first predetermined time period to message
codes), thereby enabling the battery          generate said third logic
signal. saving operation to be terminated for continuous        5. A
battery saver circuit as claimed in any of energization of a pager
receiver.                      Claims 2 to 4, wherein said second means
com- The foregoing description shows only preferred    50    prises, a
counter (36) for counting the occurrences embodiment of the present
invention. Various          of said transition and being reset by either
said modifications are apparent to those skilled in the    first or third
logic signal (g or G, resp ), a timer art without departing from  the scope
of the           (37) which is responsive to the occurrence of said present
invention which is only limited by the        transition for generating a
timing pulse (f) having appended claims.                                 55
a pulse width equal to said second predetermined 



time period and which is reset by said third logic Claims
signal. 6. A battery saver circuit as claimed in any of 1. A battery saver
circuit for use with a pager     Claims 1 to 5, wherein said battery saver
terminat- receiver including, a front end (2) having a    60   ing means
comprises a flip-flop (42) responsive to demodulator for demodulating  an
incoming            said first logic signal (g) for producing said signal
which includes a preamble and a message        second logic signal (i), and
a timer (43) responsive signal following the preamble, a wave shaping
to said second logic signal (i) for determining a circuit (3) coupled to
said front end for producing   time period for which said second logic
signal (i) a rectangular signal (S) in response to the output   65   is
generated.    9                   0 091  695                      10 7. A
battery saver circuit as claimed in any of    Nachrichtenkopfes oder des
Nachrichtensignals Claims 4 to 6, wherein said differentiator (20)      und
zum Erzeugen eines ersten Logiksignals (g) comprises a first flip-flop (16)
having an input (G)  beim Feststellen eines gultigen Eingangssignals
coupled to the output of said wave shaping circuit   und (3), a second
flip-flop (17) having an input coupled    5  einen Batteriesparendschalter
(45), der auf das through an inverter (18) to the output of said wave
erste Logiksignal (g) anspricht, um ein zweites shaping circuit (3), a NAND
gate (19) having two     Logiksignal (i) zu erzeugen, um den Zeitraum zu
inputs coupled to said first and second flip-flops   verlangern, in dem dem
Empfinger Strom zuge- (16 and 17, resp.).
fuhrt wird. 8. A battery-saver circuit as claimed in any of   J0  2.
Batteriesparschaltung  nach Anspruch 1, Claims 4 to 7, wherein said shift
register (25)      dadurch gekennzeichnet, dag der Detektor fur das
comprises a first flip-flop (22) having a first input  gultige
Eingangssignal folgende Bestandteile auf- coupled to the output of said
differentiator (20)    weist: and a second input for receiving said timing
eine erste Einrichtung (20, 25, 34) zum Empfan- pulses, a second flip-flop
(23) having a first input   I5   gen und Reagieren auf den Ubergang des
Aus- coupled to one output of said first flip-flop (25)   gangssignals des
Signalformschaltkreises und and a second input for receiving said timing
zum Erzeugen eines dritten Logiksignals (c), das pulses and having an
output for producing a          ein Rauschen anzeigt, wenn der Obergang
mehr control pulse supplied to said differentiator (20).  als zweimal
innerhalb eines ersten vorgegebenen 9. A battery saver circuit as claimed
in any of   20   Zeitraums eintritt, und Claims 4 to 8, wherein said noise
detector (34)        eine zweite Einrichtung (40), die rOckstellbar auf
comprises a first flip-flop (27) with an input       das dritte Logiksignal
anspricht und das Auftreten coupled to the output of said shift register
(25), a  des libergangs zum Erzeugen des ersten Logiksi- timer (28) which
is controlled by said timing        gnals (g) zahlt, wenn die gezghlte
Anzahl einen pulses and is reset by its own output, a second    25
vorgegebenen Wert innerhalb eines zweiten vor- flip-flop (29, 30) with two
inputs coupled to said   gegebenen Zeitraums erreicht, der linger ist als
shift register (25) and to one output of said first  der erste vorgegebene
Zeitraum. flip-flop (27), respectively, a third flip-flop (31, 32)  3.
Batteriesparschaltung  nach Anspruch 2, having a first input coupled to one
output of said   dadurch gekennzeichnet, daB der erste vorgege- second
flip-flop (29, 30) and having a second    30    bene Zeitraum gleich ist
dem Zeitraum eines Bits input for receiving the output of said timer (28)
eines gewOnschten Eingangssignals. and having an output from which said
third logic       4. Batteriesparschaltung nach Anspruch 2 oder signal (C)
is produced.                              3, dadurch gekennzeichnet, daB
die erste Einrich- 10. A battery saver circuit as claimed in any of   tung
eine Differenzierschaltung (20), die auf dem Claims 5 to 9, wherein said
second means (40)   35    Obergang des Rechtecksignals zum  Erzeugen
further comprises an OR gate (38) having a first     eines entsprechenden
Logikzustandes anspricht, input coupled to said first means (20, 25,34) and
a  ein Schieberegister (25), das auf den Logikzu- second input coupled to
both said battery saver      stand der Differenzierschaltung anspricht, um
terminating means (45) and a reset terminal of       einen entsprechenden
Impuls zu erzeugen, und said timer (37), and an AND gate (39) having a
first   40   einen Rauschdetektor (34) aufweist, der in Abhan- input
coupled to the output of said counter (36)     gigkeit von zwei
aufeinanderfolgenden Impulsen and a second input coupled to the output of
said     umschaltbar ist, die von dem  Schieberegister timer (37) and
having an output coupled to said      innerhalb des ersten vorgegebenen
Zeitraums second input of said OR gate (38).                   angelegt
werden, um das dritte Logiksignal zu 45   erzeugen. Patentanspruche
5. Batteriesparschaltung  nach  einem  der Anspruche 2 bis 4, dadurch
gekennzeichnet, daB 1. Batteriesparschaltung fOr einen Rufempfan-      die
zweite Einrichtung einen Zahler (36), der das ger mit einer
Eingangsschaltung (2) mit einem        Auftreten der Ubergangze zahlt und
durch das Demodulator zum Demodulieren eines Eingangs-   50   erste oder
dritte Logiksignal (g bzw. c) zuruckge- signals, das einen Nachrichtenkopf
und ein daran     stellt wird, und einen Zeitschaltkreis (37) aufweist,
anschlieBendes  Nachrichtensignal  aufweist,         der auf den Obergang
anspricht, um einen Tak- einem Signalformschaltkreis (3), der mit der Ein-
timpuls (f) zu erzeugen, dessen Pulsbreite gleich 



gangsschaltung verbunden ist, um ein Rechteck-       dem zweiten
vorgegebenen Zeitraum ist und der signal (S) in Abhangigkeit vom
Ausgangssignal   5s   durch das dritte Logiksignal zuruckgesetzt wird. der
Eingangsschaltung zu erzeugen, und mit einer       6. Batteriesparschaltung
nach  einem  der Batteriesparsteuerung  (52) zum  periodischen
Anspruche 1 bis 5, dadurch gekennzeichnet, daB Zufuhren von Strom zu dem
Empfinger mittels          der  Batteriesparendschalter  einen  Flip-Flop-
Steuerung durch Taktimpulse, dadurch gekenn-         Schaltkreis (42), der
auf das erste Logiksignal (g) zeichnet, dal die Batteriesparschaltung
folgende    60   zum  Erzeugen des zweiten  Logiksignals (i) Bestandteile
aufweist:                               anspricht, und einen
Zeitschaltkreis (43) aufweist, einen Detektor (20, 25, 34, 40) fOr gultige
Ein-   der auf das zweite Logiksignal Ci) anspricht, um gangssignale zum
Empfangen des Ausgangssi-           einen Zeitraum festzulegen, in dem das
zweite gnals des Signalformschaltkreises zum Ermitteln      Logiksignal (i)
erzeugt wird. der Frequenz oder der Bitzahl pro Sekunde des    65    7.
Batteriesparschaltung  nach  einem  der 6    11                  0 091  695
12 Anspruche 4 bis 6, dadurch gekennzeichnet, das       produire un signal
rectangulaire (S) en rbponse a die Differenzierschaltung (20) einen ersten
Flip-    la sortie de l'extremite avant, et une commande Flop-Schaltkreis
(16), dessen Eingang (C) mit dem   (52) d'6conomiseur de batterie afin
d'alimenter Ausgang des Signalformschaltkreises (3) verbun-
p6riodiquement en energie le r6cepteur sous la den ist, einen zweiten
Flip-Flop-Schaltkreis (17),    5    commande d'impulsions de
synchronisation, dessen Eingang Ober einen Inverter (18) mit dem
caracterise en ce que le circuit economiseur de Ausgang des
Signalformschaltkreises (3) verbun-     batterie comporte: den ist, und
eine NAND-Torschaltung (19) auf-         -un detecteur (20, 25, 34, 40) de
signal entrant weist, deren beide EingAnge mit der ersten bzw.     valable,
destine A recevoir la sortie du circuit de zweiten Flip-Flop-Schaltung (16
bzw. 17) verbun-   10   mise en forme d'onde afin de detecter la fre- den
sind.                                            quence des bits par
seconde de soit le preambule 8. Batteriesparschaltung  nach  einem  der
soit le signal de message et produire un premier Anspruche 4 bis 7, dadurch
gekennzeichnet, dal3      signal logique (g) repr6sentatif de la detection
das Schieberegister (25) eine erste Flip-Flop-      d'un signal entrant
valable; et Schaltung (22), deren ersten Eingang mit dem    1S    -un moyen
(45) de terminaison d'economiseur Ausgang der Differenzierschaltung (20)
verbun-      de batterie r~pondant au premier signal logique den ist und an
deren zweitem Eingang die Taktim-     (g) pour produire un second signal
logique (i) afin pulse anliegen, und einen zweiten Flip-Flop-
d'6tendre la dur6e pendant laquelle l'energie est Schaltkreis (23)
aufweist, dessen erster Eingang    fournie au recepteur. mit einem Ausgang
der ersten Flip-Flop-Schal-   20    2. Circuit 6conomiseur de batterie
selon la tung (25) verbunden ist und an dessen zweiten       revendication
1, dans lequel le detecteur de signal Eingang die Taktimpulse anliegen und
der einen      entrant valable comprend: Ausgang zum Erzeugen eines der
Differenzier-          -un premier moyen (20, 25, 34) pour recevoir
schaltung (20) zugef0hrten Steuersignal aufweist.   la'transition de la
sortie du circuit de mise en 9. Batteriesparschaltung  nach  einem  der
25   forms d'onde et r6pondre A celle-ci et pour engen- AnsprOche 4 bis 8,
dadurch gekennzeichnet, daB       drer un troisieme signal logique (c)
representatif der Rauschdetektor (34) eine erste Flip-Flop-       de la
presence de bruit dans le cas ou la transition Schaltung (27), deren
Eingang mit dem Ausgang        se produit plus de deux fois 3 l'int6rieur
d'une des Schieberegisters (25) verbunden ist, einen       premiere periode
pr6d6terminee; Zeitschaltkreis (28), der von den Taktimpulsen    30  -un
second moyen (40) pouvant etre remis a gesteuert und durch sein eigenes
Ausgangssignal     z6ro, r6pondant au troisibme signal logique et
zurOckgestellt wird, eine zweite Flip-Flop-Schal-   comptant l'occurrence
de la transition pour tung (29, 30), deren zwei Eingange mit dem
engendrer le premier signal logique (g) lorsque le Schieberegister (25)
bzw. einem  Ausgang der        nombre compte atteint un nombre predetermine
ersten Flip-Flop-Schaltung (27) verbunden sind,   35   dans une seconde
periode pred6termmin6e plus und eine dritte Flip-Flop-Schaltung (31, 32)
auf-   longue que la premiere p6riode pr6determinee. weist, deren erster
Eingang mit einem Ausgang         3. Circuit economiseur de batterie selon
la der zweiten Flip-Flopschaltung (29, 30) und deren   revendication 2,
dans lequel la premiere periode zweiter Eingang mit dem Ausgang des
Zeitschalt-      predeterminee est egale a une periode d'un bit kreises
(28) verbunden ist und an deren Ausgang    40   d'un signal entrant d6sire.
das dritte Logiksignal (c) anliegt.                   4. Circuit
economiseur de batterie selon la 10. Batteriesparschaltung  nach einem  der
revendication 2 ou la revendication 3, dans lequel Anspruche 5 bis 9,
dadurch gekennzeichnet, daG      le.premier moyen comprend un
differentiateur die zweite Einrichtung (40) eine ODER-Torschal-     (20)
repondant a la transition du signal rectangu- tung (38), deren ersten
Eingang mit der ersten    45   laire pour creer un etat logique
correspondant, un Einrichtung (20, 25, 34) und deren zweiter Ein-
registre A decalage (25) repondant a I'etat logique gang sowohl mit der
Batteriesparendschaltung        du differentiateur pour produire une
impulsion (45) als auch mit einem RuckstellanschluB des
correspondante, et un d6tecteur de bruit (34) Zeitschaltkreises (37)
verbunden ist, und eine       pouvant commuter en r6ponse A deux impulsions
UND-Torschaltung (39) aufweist, deren ersten    50   successives appliqu6es
A partir du registre a 



Eingang mit dem Ausgang des Zahlers (36) und        decalage dans la
premiere periode pred6terminne deren zweiter Eingang mit dem Ausgang des
pour engendrer le troisieme signal logique. Zeitschaltkreises (37)
verbunden ist und deren        5. Circuit economiseur de batterie selon
lune Ausgang mit dem zweiten Eingang der ODER-           quelconque des
revendications 2 A 4, dans lequel Torschaltung (38) verbunden ist.
ss   le second moyen comprend un compteur (36) pour compter les occurrences
de la transition et Revendications                                      qui
est remis a z6ro soit par le premier signal logique soit par le troisieme
signal logique (g ou 1. Circuit economiseur de batterie destine A etre  c,
respectivement), une minuterie (37) qui repond utilise avec un r6cepteur
d'appels, comprenant   60   A l'occurrence deja transition pour engendrer
une une premiere extremite (2) ayant un d6modula-       impulsion de
synchronisation (f) ayant une lar- teur afin de demoduler un signal entrant
qui        geur d'impulsion egale A la seconde periode comporte un
pr6ambule et un signal de message       pred6terminee et qui est remise a
zero par. Ie suivant le preambule, un circuit (3) de mise en     troisibme
signal logique. forms d'onde coupIe A l'extr6mite avant pour   65     6.
Circuit economiseur de batterie selon l'une 7 `    13                   0
091  695                      14 quelconque des revendications 1 b 5, dans
lequel     impulsion de commande fournie au differentia- le moyenv de
terminaison de l'conomiseur de         teur (20). bafterie comprend une
bascule (42) repondant au        9. Circuit economiseur de batterie selon
l'une premier signal logique (g) pour produire le          quelconque des
revendications 4 A 8, dans lequel second signal logique (i);. et une
minuterie (43)    5    le d6tecteur de bruit (34) comprend une premiere
r6pondant au second signal logique (i) pour d6ter-   bascule (27) avec une
entr6e couplee A la sortie du miner une periode pendant laquelle le second
registre A decalage (25), une minuterie (28) qui est signal logique (i) est
engendre.                     command6e par les impulsions de synchronisa-
7. Circuit economiseur de batterie selon l'une     tion et est remise a
zero par sa propre sortie, une quelconque des revendications 4 A 6, dans
lequel   to   second bascule (29, 30) avec deux entrees cou- le
diff6rentiateur (20) comprend une premiere        plees au registre A
d6calage (25) et A une sortie de bascule (16) ayant une entree (C) couplte
A la      la premiere bascule (27), respectivement, une sortie du circuit
de mise en forme d'onde (3), une   troisieme bascule (31, 32) ayant une
premiere seconde bascule (17) ayant une entr6e coupl6e        entree
couplee A une sortie de la seconde bascule par l'intermediaire d'un
inverseur (18) a la sortie   15   (29, 30) et comportant une seconde entr6e
desti- du circuit de mise en forme d'onde (3), une porte    nee a recevoir
la sortie de la minuterie (28) et NON ET (19) ayant deux entree couplees
aux           ayant une sortie A partir de laquelle le troisieme premiere
et seconde bascules (16 et 17, respec-      signal logique (c) est produit.
tivement).                                             10. Circuit
economiseur de batterie selon l'une 8. Circuit 6conomiseur de batterie
selon l'une    20   quelconque des revendications 5 A 9, dans lequel
quelconque des revendications 4 a 7, dans lequel     le second moyen (40)
comprend en outre une le registre a decalage (25) comprend une pre-
porte OU (38) ayant une premiere entree couple miere bascule (22) ayant une
premiere entree         au premier moyen (20, 25, 34) et une seconde
couplee A la sortie du differentiateur (20) et une   entree couplee au
moyen (45) de terminaison de seconde entrde destinee A recevoir les
impulsions    25   I'6conomiseur de batterie ainsi qu'A une borne de de
synchronisation, une seconde bascule (23)         remise a z6ro de la
minuterie (37) et une porte ET ayant une premiere entree coupl6e A une
sortie de    (39) ayant une premiere entree couplee A la sortie la premiere
bascule (25) et une seconde entree       du compteur (36) et une seconde
entr6e coupl6e a destinee A recevoir les impulsions de synchroni-    la
sortie de la minuterie (37) et ayant une sortie sation et ayant une sortie
pour produire une    30   couplee a la seconde entree de la porte OU (38).
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