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ABSTRACT OF THE DISCLOSURE

The rise-up time of an intermediate frequency
signal generated in a radio receiving unit is detected
at each time 1in intermittent receiving operation.

The radio receiving unit 1s turned on for a period
including the rise-up time and a time of the
intermittent receiving operation. Consequently,
the electric power consumption of a battery for a power

supply of the radio receiving unit is decreased.
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PAGING RECEIVER

FIELD OF THE INVENTION

This invention relates to a paging receiver, and more
particularly to, a contrcl apparatus for suppressing the
consumption of electric power 1n a stabilizing power supply 1in a

paging recelver.

BACKGROUND OF THE INVENTION

In a conventional pagilng receilver, a selective call 1s
carried out by adopting time-divisional frames provider
subsequent to a preamble and a synchronization code, wherein one

of the frames is assigned to a corresponding one of paging

recelivers.

In the conventional pagiling recelver, a voltage 1s
applied from a stabilizing power supply to a radio receiving
unit to receive a selective call signal for a period of a frame
assigned to the paging receiver and a ready period preceding the

rm

period of the assigned frame. Thus, a RF amplifier, a local

oscillator, a demodulator, etc. 1n the radio receiliving unit
start to be risen-up for an intermittent receiving operation to
be followed by being applied with a voltage rising up 1n level
during the ready period, and is stabilized to demodulate the

selective call signal by being applied with a voltage completely
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risen-up 1n level during the period of the assigned frame.

Consequently, the electric power consumption in the stabilizing

power



10

20

2116477

Y

supply is supressed to some extent in the paging receiver by
adopting the intermittent receiving operation.

In the conventional paging receiver, however, there
1s a disadvantage in that there is limitation in the suppression
of the electric power consumption, because the ready period is
fixed to have an appropriate margin of time in view of the
situation where the rising-up period of a voltage to be
supplied to the radio receiving unit is different among paging

receivers. This results in the short life of batteries.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the invention to
provide a paging receiver in which the long life of a battery
1s expected.

In accordance with the present invention, there is
provided a paging receiver, comprising: means for receiving a
radio frequency signal to generate a demodulation signal
thereof; means for processing said demodulation signal to
externally represent information included in said radio
frequency signal; and means for controlling the operation of
sald receiving means to be intermittently turned on, said
receiving means being turned on for a period including a rise-up
time and a receiving time, said rise-up time being detected by
said controlling means, and said receiving time being
successively subsequent to said rise-up time.

In accordance with another aspect of the invention,
there is provided a paging receiver, comprising: a radio
receiving unit for generating a demodulated signal by

demodulating an intermediate frequency signal obtained by mixing
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a local oscillation signal generated in a local oscillator and
a transmitted radio signal; a decoder for decoding said
demodulated signal to generate a decoded signal, said decoded
signal including a synchronization code and an ID code; means
for representing information in accordance with said ID code
in said decoded signal; means for detecting a rise-up time of
said local oscillator; and means for controlling the operation
of said radio receiver unit to be intermittently turned on
such that said radio receiving unit is turned on for a period
10 including said rise—-up time and a prescribed selective receiv-
ing time.
BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be explained in more detail in
conjunction with appended drawings, wherein:

Fig. 1 is a block diagram showing a

71885~-35
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conventional paglng receiver;

Fig. 2 1s a timing chart explaining operation
in which a voltage 1is applied from a power supply to a
radio receiving unit in the paging receiver in Fig. 1;

Fig. 3 1is a block diagram showing a paging
receiver 1in a preferred embodiment according to the
invention;

Fig. 4 is a block diagram showing a rise-up
time detecting unit in the paging receiver 1in the
preferred embodiment;

Fig. 5 is a timing chart showing operation in
the rise-up time detecting unit; and

Fig. 6 is a flow chart showing operation in
which a voltage is applied from a power supply to a

radio receiving unit 1in the pagling receiver 1in the

preferred embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before explaining a paging receiver 1in the
preferred embodiment according to the invention, the
conventional paging receiver will be explained in Figs.

1 and 2.

Fig. 1 shows the conventional paging receiver

which comprises a radio receiving unit 402 for

recelving a slgnal received by an antenna 401 and

generating an intermediate signal to be then

demodulated therein a decoder 403 for decoding a signal
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demodulated in the radio receiving unit 402 to provide
an ID code to be compared with an assigned ID code and
generating an alert signal 1n accordance with the
coincldent of the ID codes, a control unit 404 for
generating a control signal by receiving a
synchronization code from the decoder 403, a
stabilizing power supply 405 for applying a voltage to
the radio receiving unit 402 by receiving the control
signal from the control unit 404, an ID-ROM storing an
ID-code assigned to the paging receiver, and an
amplifier 407 for amplifying the alert signél supplied
from the decoder 403 and supplying the amplified alert
signal to a speaker 408.

In operation, i1t 1s assumed that the Radio
Paging Code No. 1 which i1s adopted in CCIR REQ584-1 is
used 1n the paging receiver.

First, a transmitted signal of a code format
as shown 1in Fig. 2 is supplied from the antenna 401 to
the radio receiving unit 402, in which the transmitted
signal 1s demodulated in accordance with a voltage

intermittently supplied from the stabilizing power

supply 405 thereto, so that a preamble PA of 576 bits
and a synchronization code SC of 32 bits are decoded in
the decoder 403 1in accordance with the demodulated

signal supplied from the radio receiving unit 402.

The preamble PA and the synchronization code SC are

supplied from the decoder 403 +to the control unit 404,

C e e e M Mgt W MR L s = e e e s



10

15

20

25

2116477

— -
so that the bit synchronization 1s set up by the
preamble PA, and the frame synchronization is set up by
the synchronism signal SC. Subsequently to the

preamble PA and the synchronization signal SC, frames

FO to F7 are transmitted, wherein the frame Fl1 1is

assigned to the paging receiver as shown in Fig. 2.
When a predetermined time 1is elapsed after the setting-

up of the frame synchronization, a control signal

having a fixed ready period (tx to t=2) and an

intermittent receiving operation period (tz to tas) as
shown in Fig. 2 is supplied from the control unit 404

to the stabilizing control unit 405, so that a voltage
is applied from the stabilizing power supply 405 to the
radio receiving unit 402 during the high state (ti to
ta) of the control signal. Thus, a power supply
voltage is risen-up to be applied to a RF amplifier, a
local oscillator, a demodulator, etc. 1n the radio
receiving unit 402 during the ready period (ti to t=),

so that a selective call signal of the frame F1l1l is
demodulated in the radio receiving unit 402 during the

operation period (tz to ts). The demodulated

selective call signal is then supplied to the decoder
403 during that period, and 1s decoded therein to

provide the transmitted ID code which is then compared

with the assigned ID code read from the ID-ROM 406.

When the ID <codes are coincided with each other, an

alert signal 1s generated in the decoder 403, and the
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alert signal is supplied to the amplifier 407, from
which the amplified alert signal 1is supplied to the
speaker 408. Thus, alert sound 1s generated for a
user carrying the paging receiver by the speaker 408.

As described before, the ready period (ta. to
t=) is fixed to have an appropriate margin of time
common to paging receivers having different rising-up
properties. As a result, the aforementioned

disadvantage 1is observed in the conventional paging

receliver.

Next, a paging receiver in the preferred
embodiment according to the invention will be
explained.

Fig. 3 shows the paging receiver which
comprises a radilo receiving unit 102 receiving a signal
from an antenna 101, a decoder 103, a control unit 104,
a rise-up time detecting unit 105, a stabilizing power
supply 106, an ID-ROM, an amplifier 108, and a speaker
109, wherein the blocks other than the rise-up time
detecting unit 105 operate in the same manner as in the

conventional paging receiver in Fig. 1.

Fig. 4 shows the rise-up time detecting unit
105 which comprises a capacitor 201 for passing an AC
component of a signal supplied from the radio receiving

unit 102 to remove a DC component thereof, an amplifier

202 for amplifying the AC component signal, a rectifier

203 for rectifying the amplified signal to provide a
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rectified signal, a reference voltage generator 204 for
generating a reference voltage, a comparator 205 for
comparing the rectified signal and the reference
voltage, an exclusive OR circuilit 206 for carrying out
the logic calculation of exclusive OR between an output
signal of the comparator 205 and a control signal
supplied from the control unit 104, an AND circuit 207
for passing a clock signal when an output signal of the

exclusive OR circuit 206 is high, and a counter 208 for

counting the pulse number of the clock signal passed
through the AND circuit 207 to supply the counted
number to the control unit 104.

Operation of the rise-up time detecting unit
105 will be explained in Fig. 5. An intermediate
frequency (IF) signal A 1s generated 1in a locél
osclllator (not shown) in the radio receiving unit 102,
and the IF signal A is supplied to the capacitor 201 in
the rise-up time detecting unit 105, so that the
capacitor signal B which 1s an AC component of the IF
signal A 1s supplied from the capacitor 201. The
capacitor signal B 1is amplified in the amplifier 202,
from which an amplified signal C 1is supplied to the
rectifier 203, so that the rectified signal D 1is
supplied to the first input of the comparator 205, to

the second 1input of which a reference voltage E 1is

supplied from the reference voltage generator 204.

Thus, a comparator signal F which is high at the time
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when the rectified signal D 1is greater +than the
reference voltage E 1is supplied from the comparator
205. The comparator signal F and the control signal
G supplied from the control wunit 104 are supplied to
the exclusive OR circuit 206, so that an exclusive OR

signal H is generated therein. As shown i1n Fig.

5, the exclusive OR signal 1is high, when the control
signal G is high, and the comparator signal F is low.

The exclusive OR signal H 1is supplied +to the AND

circuit 207, so that the <c¢lock signal I 1is passed
through the AND circuit 207 to be supplied to the
counter 208 as an AND signal J, when the exclusive OR
signal H is high. Thus, the pulse number of the
AND signal J 1is counted in the counter 208. The
counted number is a rise-up time signal to be supplied
to the control unit 104, in which a timing of supplying
the control signal G to the stabilizing power supply
106 (and also to the rise-up time detecting circuit
105) is determined in accordance with the rise-up time
(the counted number) and a setting-up timing of the
frame synchronization.

The timing of supplying the control signal G
to the stabilizing power supply 106 will be explained
in more detail in Fig. 6.

The control unit 104 recelves a signal
representing the setting-up timing of the frame

synchronization from the decoder 103, 1in which the
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synchronization signal SC 1s decoded. Then, the
control unit 104 receives the rise-up time (the counted

number) from the rise-up time detecting unit 105.

Thus, a ready period (corresponding to a period of ta

to t2 in Fig. 2) of the control signal G 1is calculated
in the control unit 104 by using the rise-up time.

Then, a timing of supplying the control signal G having
the calculated ready period to the stabilizing power
supply 105 i1s determined in the control unit 104 in
accordance with the setting-up timing of the frame
synchronization and the ready period of the control
signal G. In more detail, a frame 1in which an
intermittent receiving operation 1is carried out is
determined on the basis of the setting-up timing of the
frame synchronization, and a timing of supplying the
control signal G to the stabilizing power supply 106 is
determined 1n consideration of the calculated ready

period of the control signal G and a start timing of

the determined frame.

As described above, the electric power
consumption of a battery in the stabilizing power
supply 106 1s decreased, because a timing of supplying
the control signal G from the control unit 104 to the
stabilizing power supply 106, that is, a turning-on
timing of a RF amplifier, a local oscillator, a

demodulator, etc. 1in the radio receiving unit 102 is

determined at each time by detecting an actual rise-up
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time of the radio receiving unit 102, for instance, the

local oscillator.

Although the invention has been described

with respect to specific embodiment for complete and
clear disclosure, the appended claims are not to be
thus limited but are to be construed as embodying all

modification and alternative constructions that may be
occur to one skilled 1in @ the art which fairly fall

within the basic teaching here is set forth.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A paging recelver, comprising:
means for receiving a radio frequency signal to

generate a demodulation signal thereof;

means for processing said demodulation signal to

externally represent information included in said radio
frequency signal; and

means for controlling the operation of said receiv-
ing means to be intermittently turned on, said receiving means
being turned on for a period including a rise-up time and a
receiving time, said rise-up time being detected by said
controlling means, and said receiving time being successively

subsequent to said rise-up time.

2. A pagling receiver, comprising:
a radlio receiving unit for generating a demodulated
signal by demodulating an intermediate freguency signal

obtained by mixing a local oscillation signal generated in a

local oscillator and a transmitted radio signal;

a decoder for decoding said demodulated signal to

generate a decoded signal, said decoded signal including a

synchronization code and an ID code;

means for representing information in accordance

with said ID code in said decoded signal;

means for detecting a rise-up time of said local

oscillator; and

71885-35
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means for controlling the operation of said radio
receiver unit to be intermittently turned on such that said
radio receiving unit is turned on for a period including said

rise-up time and a prescribed selective receiving time.

3. A paging recelver, according to claim 2, wherein
sald control means comprises:

a control signal generator for generating a control
signal, a timing of generating said control signal being
determined by said rise-up time, a timing of a frame
synchronization set up by said synchronization code, and a
start timing of said prescribed selective receiving time; and

a power supply for supplyving a voltage to said radio
recelving unit to be thereby turned on by receiving said

control signal.

4. A paging receiver, according to claim 2, wherein
said detecting means comprises:

a comparator for detecting a period for which said
intermediate frequency signal is greater than a reference
voltage; and

a counter for counting a pulse number of a clock
signal for said period to provide a counted number as said

rise-up time.
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FIG.2 PRIOR ART
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