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1. A cordless telephone including a fixed unit and a portable

unit which are communicatable with each other over a radio link,
said portable unit comprising:
rechargeable battery means for supplying DC voltage to said
portable unit; and
battery saving means responsive to a control signal for

interrupting the DC voltage supply from said battery means to
predetermined sections of said portable unit;

sald fixed unit comprising:

charging means for converting an AC voltage into a DC voltage to
produce a charging voltage;

detecting means for detecting an event that said portable unit is
set in said fixed unit to charge said battery means with said charging
voltage and for producing a detect signal; and

supplying means responsive to said detect signal for supplying said
contrcl signal to sald portable uuit.

18. A method of saving a rechargeable battery of a portable unit
which is connectable by radio to a fixed unit which is connected to an
exchange by a subscriber line, said portable and fixed units being
tncluded in a cordless telephone, said method comprising the steps of:

charging satd battery when said portable unit is connected to said
fixed unit;
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detecting at said fixed unit the charging of said battery;

responsive to the detection of the charging, sending a control
signal from said fixed unit to said portable unit; and

responsive to said control unit, interrupting power supply from
said battery to predetermined sections which include at least a
transiitter section and a receiver section of said portable unit.
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CORDLESS TELEPHONE WITH BATTERY SAVING FUNCTION

BACKGROUND OF THE INVENTION

The present invention relates to a cordless telephone
which includes a portable unit and a fixed unit and, more
particulariy, to a cordless telephone with a capakility
of saving a battery of a portable unit while it is charged.

A portable unit included in a cordless telephone is
usually provided with a rechargeable battery therein.
A fixed unit includes a charging section with anraltenative
current-to-direct current (AC/DC) conversion function which
is connected to a commercial AC power source and plays two
different roles, i.e., converting an AC voltage to a DC
voltage and feeding the DC voltage to the fixed unit and
charging the battery of the portable unit. When the
portéble unit is loaded in the fixed unit, the battery of
the portable gnit is charged via charge terminals. A
separate charger is sometimes used in place of the charging
section of the fixed unit. This kind of cordless telephone
is disclosed in Japanese Laid-Open Patent Publication
(Kokai) No. 62-81135 (Kato et al). This Laid-Open Patent
Publication was assigned to the applicants including the
applicant of the instant application and laid open April
14, 1987, a corresponding U.S. Application being issued

February 16, 1988 as U.S. Patent No. 4,726,052.
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The cordless telephone system of Kato et al determined whether a
portable unit is being charged and, it if is being charged, conditions a
transmitter for a waiting mode automatically, resulting in increasing the
radio channel efficiency. However, such a cordless telephone system is
not provided with any implementation for saving the battery of the
portable unit.

SUMMARY OF THE INVENTICN

It is therefore an object of the present invention to provide a
cordless telephone with a capability of saving a battery of a portable
unit.

It is another object of the present invention to provide a cordless
telephone having a portable unit whose battery is selectably chargeable
through a fixed unit and by a separate charger, the telephone being
capable of power saving the portable unit battery when the portable unit
is set in the fixed unit.

It is another object of the present invention to provide a cordless
telephone which reduces a charging time when a portable unit is charged
by a fixed unit.

According to one aspect of the present invention there is disclosed
a cordless telephone including a fixed unit and a portable unit which are
communicatable with each other over a radio link,

salid portable unit comprising:

rechargeable battery means for supplying DC voltage to said
portable unit; and

battery saving means responsive to a control signal for
interrupting the DC voltage supply from said battery means to
predetermined sections of said portable unit;

said fixed unit comprising:

charging means for converting an AC voltage into a DC voltage to
produce a charging voltage;

detecting means for detecting an event that said portable unit is
set in said fixed unit to charge said battery means with said charging
voltage and for producing a detect signal; and

supplying means responsive to said detect signal for supplying said
control signal to said portable unit.

According to another aspect of the present invention there is
disclosed a cordless telephone having a fixed unit and a portable unit
which are communicatable with each other over a radio 1link,
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said fixed unit comprising:
charging means for converting an AC voltage into a DC voltage;
first charge terminal means being supplied with said DC voltage;
detecting means for detecting an event that battery means of said
5 portable unit is charged by said charging means to produce a detect
signal;
supplying means for supplying a control signal to said first charge
terminal means in respcnse to said detect signal;
said portable unit comprising:
10 second charge terminal means connectable to said first charge
terminal means;
battery means for supplying DC power to said portable unit, said
battery means being chargeable by said DC voltage which is supplied

voe through said first and second charge terminal means; and
‘:'°°E 15 means for interrupting the DC power supply from said battery means
.:::°: to predetermined sections of said portabile unit in response to said
cered? control signal which is fed through said first and second charge terminal
means.

According to a further aspect of the present invention there is
20 disclosed a cordless telephone comprising:
cecest & fixed unit connected to an exchange by a subscriber line;
,:"'f a portable unit communicatablie with said fixed unit over a radio
14nk;
charging means included in said fixed unit for converting AC
25 voltage into DC voltage and charging a rechargeable battery of said
portable unit with said DC voltage when said portable unit is set in said
fixed unit;
detecting means included in said fixed unit for detecting charging
of said battery and outputing a detect signal when said portable unit is
30 set in said fixed unit; and
pover control means included in said portable unit and responsive
to an output of said detecting means for interrupting said DC power
supply from said rechargeable battery to predetermined sections of said
portable unit. ’
35 According to a still further 2spect of the present invention there
is disclosed a cordless telephone including a portable unit having a
control section which controls setting of operation modes including a
battery saving mode and a battery, and a fixed unit connectable to said
HRF /0498y
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portable unit by radio and having a charging section for charging said
battery when said pcrtable unit is set in said fixed unit,
said fixed unit comprising:
detecting means for detecting charging of said battery and
5 producing a charge signal when said portable unit is set in said fixed
unit;
said portable unit comprising charge signal detecting means for
detecting said charge signal which is produced by said detecting means,
said control section putting said portable unit in said battery saving
10 mode in response to the output of said charge signal detecting signal so
that power supply from said battery to particular sections of said
portable unit is interrupted.

f . According to a still further aspect of the present invention there
KT is disclosed a method of saving a rechargeable battery of a portable unit
rg---§ 15 which is communicatable with a fixed unit by radio, said portable and
e, fixed units being included in a cordless telephone, said method
‘::¢'; comprising the steps of: '
ot setting said portable unit in said fixed unit to charge said
battery;

20 detecting charging of said battery at said fixed unit;

ceenat delivering a control signal from said fixed unit to said portable

feve unit through charge terminals in response to detection of said charging
e of said battery; and
interrupting power supply from said battery to predetermined
25 sections of said portable unit in response to said control signal.
According to a still further aspect of the present invention there
is disclosed a method of saving a rechargeable battery of a portable unit
which is connectable by radio to a fixed unit which is connected to an
exchange by a subscriber 1ine, said portable and fixed units being
30 included in a cordless telephone, said method comprising the steps of;
charging said battery when said portable unit is connected to said
fixed unit;
detecting at said fixed unit the charging of said battery;
responsive to the detection of the charging. sending a control
35 signal from said fixed unit to said portable unit; and
responsive to said control unit, interrupting power supply from
sald battery to predetermined sections which include at least a
;ng£2> transmitter section and a receiver section of said portable unit.
- T\ HRF /0498y
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BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects, features and advantages of the present
invention will become more apparent from the following detailed
description taken with the accompanying drawings in which:
5 Fig. 1 is a schematic block diagram showing a cordless telephone
embodying the present invention;
Fig. 2 is a block diagram schematically showing a fixed unit which
is included in the cordless telephone of Fig. 1;
Fig. 3 is a block diagram schematically showing a portable unit
10 which is also included in the cordless telephone of Fig. 1;

o oo Fig. 4is a schematic block diagram representative of a charging
:, ) section of the fixed unit as shown in Fig. 2;
JOCHF 15
o;-quz 20
25
30
35
HRF/0498y
ey e




A

10

15

20

25

Fig. 5 is a block diagram representative of a charge
detector of the portable unit as shown in Fig. 3;
Figs. 6A to 6C are waveform diagrams useful for
explaining the operations of the charging section and the
charge detector as shown in Figs. 4 and 5, respectively;

Fig. 7 is a flowchart demonstrating the operation of
a central processing unit (CPU) which is included in the
fixed unit of Fig. 2; and

Fig. 8 is a flowchart demonstrating the operation of

a CPU which is included in the portable unit of Fig. 3.

DETAILED DESCRIPTION OF THE INVENTION
Referring to Fig. 1 of the drawings, a portable unit 2
is connected by a radio link to a fixed unit 1 which is in
turn connected to an exchange (not shown) of a switched
telephone network via a subscriber line 12. The fixed
unit 1 includes a charging section 115 which is connected
to an AC power source via an outlet 13 for converting an
AC voltage into a 6& voltage. The charging section 115
is adapted to supply a DC voltage to the fixed unit 1 andg,
when the portable unit 2 is set in the fixed unit 1, to
charge a rechargeable battery 215 of the portable unit 2
via terminals 14 and 15 and terminals 24 and 25, as
described in detail later. The portable unit 2 may also
be set in a separate charger 3 to charge its battery 215

via the terminals 24 and 25 and terminals 34 and 35.
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The separate charger 3 includes an AC/DC converter 31 which
receives AC via an outlet 33 and converts it into DC.

The portable unit 2 performs a battery saving
operation when set in the fixed unit 2 and does not perform
it when set in the separate charger 3. Specifically, when
the portable unit 2 is loaded in the fixed unit 1, the
fixed unit 1 senses it and delivers a control signal to
the portable unit 2 via the terminals 14 and 15 and
terminals 24 and 25.  In response, the portable unit 2
enters into a battery saving operation. Such a sequence
of éteps will become clearer as the description proceeds.

Referring to Fig. 2, the fixed unit 1 includes a
transmitter section 102 and a receiver section 103 for
holding radio communications with the portable unit 2.
The transmitter section 102 and receiver section 103 are
connected to an antenna 106 via a duplexer 105. A
frequency synthesizer 104 prdduces %océl oscillation
signals for Setting up the channels of the transmitter

-
saection 102 and receiver section 103 in response to a
command from a central processing unit (CPU) 101.
Connected to the CPU 101 are a data modulator 107 and
a data demodulator 108 which are adapted for the inter-
change of data with the portable unit 2. The data
modulator 107 and the data demodulator 108 are connected

to the transmitter section 102 and the receiver section

103, respectively.
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An output of the receiver section 103 is routed
through an amplifier 110 to a two/four wire converter 1l4
and via a switch «=ircuit 112 and the subscriber line 12
to the exchange (not shown). A signal from the exchange
is fed to the transmitter section 102 by way of the
subscriber line 12, switch circuit 112, two/four wire
converter 114, and an amplifier 109. A ringer detector
113 serves to sense a ringing signal and inform the CPU
101 of the arrival of a call. In response, the CPU 101
notifies the portable unit 2 of the arrival of a call
while, at the.same time, enabling an amplifier 117 to
drive a loudspeaker 118 to produce an alert tone for
alerting the user to it. An identification read-only
memory (ID ROM) 111 stores therein a particular ID
number which is assigned to the fixed unit 1. The
operation of the fixed unit 1 described so far is well
known in the art and, therefore, will not be explained
any further to avoid redundancy.

As will be de;cribed in detail later, the charging
section 115 includes an AC/DC.converter and applies a
DC voltage to a voltage stabilizer llG as well as to the
terminals 14 and 15. The voltage stabilizer 116 converts
the input DC voltage into voltages which are necessary
for various parts of the fixed unit 1 énd delivers the
resulting voltages to them. The charging section 115

further includes a charge detector. When the charge
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detector detects that the portable unit 2 is being
charged, the charging section 115 reports it to the CPU
101. Then, the CPU 101 delivers a control signal to the
charging section 115 for controlling it to repeatedly
turn on and off the charge output voltage for a
prédetermined period of time. Thus, an iantermittent
control signal or synchronizing signal is supplied to
the portable unit 2 via the terminals 14 and 15.
Referring to Fig. 3, the portable unit 2 includes
a CPU 201. The portable unit 2 further includes a
transmitter section 202, a receiver section 203, a
frequency synthesizer 204, a duplexer 205, an antenna 206,
a data modulator 207, a data demodulator 208, amplifiers
209 and 210, and an ID ROM 211 which individually
correspond to those of the fixed unit 1. In addition,
the portable unit 2 is provided with a handset 212 and
213, and a keypad 214. Such a construction of the

portable unit 2 is also well known in the art and,
-

..therefore,'details thereof will not be described.

The rechargeable battery 215 is charged either by
the charging section 115 (Fig. 2) of the fixed unit 1
or by the separate charger 3 (Fig. 1) via the charge
terminals 24 and 25 and a diode 219 which serves to
block reverse flows of current. The output voltage of
the battery 215 is applied to the voltage stabilizer

convert “Yhe oufput vbfﬁgn: of baﬂ%ry 2(5
216 via a power switch 220 toc be—thereby—econvertéd—dinteo—
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required voltages which are fed to various parts of the
portable unit 2, A low-voltage detector 218 is responsive
to the output voltage of the battery 215 and, when it is
lowered beyond a predetermined level, informs the CPU 201
of such a voltage drop and thereby notifies the user of
the need for charging the battery 215.

A charge detector 217 senses the intermittent control
signal which is fed from the fixed unit 1 prior to charging
as stated earlier and feeds the intermittent control signal
to the CPU 201, as described more specifically latexr. When
the CPU 201 receives the intermittent control signal for
more than a predetermined period of time (e.g. 8 seconds),
it decides that the portable unit 2 is being charged by
the fixed unit 1 and activates a power control 221 to shut
offlthe supply of source voltage to the transmitter section
201, receiver section 203, and frequency synthesizer 204.
This brings the portable unit 2 intoJa battery saving
mode in order to save the béttery life and to reduce the
charging time of tﬁé battery 215. Although an incoming
call cannot be received on the portable unit 2 in the
battery saving mode, this does not matter at all because
the loudspeaker 118 (Fig. 2) is installed in the fixed
unit 1 to alert the user to it.

As shown in Fig. 4, the charging section 115 includes
an AC/DC converter 41, an ON/OFF control section 42, and

a charge detector 43. The ON/OFF control section 42
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includes & transistor 403, a resistor 405 connected to the
collector of the transistor 403, a resistor 406 connected
between the base and emitter of the transistor 403, and

a resistor 407 connected at one end thereof to the base

of the transistor 403. Connected to the other end of the
resistor 407 is the ccllector of a transistor 404. The
emitter of the transistor 404 is connected to ground while
the base of the transistor 404 is connected to a junction
of resistors 408 and 409. The other end of the resistor
408 is connected to ground and the other end of the
resistor 409 is connected to the CPU 101.

The charge detector 43 includes a resistor 411 which
is connected at one end to ihe resistor 405 and the
terminal 14 and at the other end to a one end of registor
412 and an inverting input of an operational amplifier
(OP AMP) 410. The other end of the resistor 412 is
connected to ground. The OP AMP 410 has a non-inverting
input being connected to a reference voltage source Vgpgp
and an output bein; connected to the CPU 101 and, via a
pull-up resistor 413, to the power source voltage Vpp -

In operation, the DC output voltage of the AC/DC
converter 41 is applied to the terminal 14 via the
transistor 403 and resistor 405. The voltage appearing
on the terminal 14 is divided by the resistors 411 énd 412

and then fed to the inverting input of the OP AMP 410.

The OP AMP 410 compares the divided voltage with the
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reference voltage Veer t° deliver a detect signal D1 to
the CPU 101. The detect signal D1 has a high level when
the divided voltage is higher than the reference voltage
VgRgr @nd a low level when the former is lower than the

latter. The reference voltage Vppy has a value which is
selected as follows. Assuming that the voltage appearing
on the terminal 14 is Vg5; (e.g. 5 volts) when the portable
unit 2 is éet in the fixed unit 1 and Vo (e.g. 15 volts)

when the former is not set in the latter and not charged,

the reference voltage Vygrp is expressed as:

Ry Ry

Ry + Ry VoL < VREF < Ry % R, V02
where Ry and R, are representative of the resistance values
of the resiétors 411 and 412, respectively.

When the detect signal D1 becomes a high level as
shown in Fig. 6A, the CPU 101 decides that the portable
unit 2 has been set in and begun to be charged by the

an infermitfent

fixed unit 1 and deliversja- control signal D2 as shown
in Fig. 6B to the gase of the transistor 404 via the
dividing resistors 408 and 409. This signal D2 may have
a pulse width of 400 milliseconds and a pulse interval
of 400 milliseconds and continue for 10 seconds. The
transistor 404 becomes conductive when the signal D2 has
a high level and non-conductive when it has a low level.

The transistor 403 is rendered conductive when the

transistor 404 becomes conductive and non-conductive when
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it becomes non-conductive, cuausing a charge voltage D3 to
vary as shown in Fig. 6C. In titis manner, an intermittent
control signal (synchronizing signal) D3 is fed from the
fixed unit 1 to the portable unit 2 via the terminals 14
and 15.

As shown in Fig. 5, the charge detector 217 responds
to the synchronizing signal D3 by informing the CPU 201 of
the above condition. The terminals 24 and 25 which are
to be respectively connected to the charging terminals 14
and 15 of the fixed unit 1 are conneéted to a resistor 53
and ground, respectively. Also,’the terminal 24 is
connected to ground via a diode 52. The other end of the
resistor 53 is connected to one end of a resistor 54 the
other end of which is connected to ground. The junction
of the resistors 53 and 54 is connected to the base of a
transistor 51. The collector of the transistor 51 is
connected to the CPU 201 and via a pull-up resistor 55
to the power sourc%’voltagg Vppr and the emitter of the
transistor 51 is connected to ground.

In operation, the synchronizing signal D3 (Fig. 6C)
from the fixed unit 1 is divided in voltage by the resistors
53 and 54 and then applied to the base of the transistor 51.
The transistor 51 becomes conductive and non-conductive

when the control signal has a high level and a low level,

 respectively. Timed to the conduction and non-conduction

of the transistor 51, a signal similar to the signal D3 of

| '
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Fig. 6C is fed to the CPU 201. This signal informs the
CPU 2901 of tbhe fact that the portable unit 2 has been set
in and charged by the fixed unit 1. Then, the CPU 201
causes the power control 22. {Fig. 3) to turn off the
transmitter 202, receiver 203, and frequency synthesizer
204, entering into a battery saving mode. It is to be
noted that the diode 52 is a limiter diode for protecting
the transistor 51 against damage otherwise caused by surge
and others applied to the terminal 24.

A reference will be made to Fig. 7 for describing the
operation of the CPU 101 of the fixed unit 1 in Adetail.
The CPU 101 advances from a waiting condition of the fixed
unit 1 to step S1ll1 and determines whether charging has
started by referencing the signal Dl1. If charging has
started, the CPU 101 sets a 10-second timer at step S12
and ghen executes step S13. Specifically, in step S13,
the CPU 101 generates a control signal D2 for producing
a synchronizing signal D3 and feeds it to the transistor
404 (Fig. 4). 1In Step S14, the CPU 101 sees if the signal
D2 has continuously appeared for 10 seconds. If the answer
is negative, the program returns to step S13 and, if it is
positive, the program advances to step S15. 1In step S15,
the CPU 101 generates a control signal D2 having a
continuous high level. Step S15 is followed by step S16
for deciding whether the charging has finished on the basis

of the detect signal Dl1. If the charging is continuing,
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the program returns to step S15 and, if it has finished,
the program returns to step S11.

The operation of the CPU 201 installed in the portable
unit 2 will now be described in detail with reference to
Fig. 8. As shown, the program begins in a waiting condition
of the portable unit 1. In step S21, the CPU 201 determines
whether charging has begun by seeing if the synchronizing
signal D3 has a high level, i.e., if the collector voltage
of the transistor 51 (Fig. 5) has = low level. When
determined that charging has begr~ the CPU 201 advances
to step S22 for setting a l0-seconds timer. Then, the CPU
201 samples the collector voltage of the transistor 51 at
predetermined intervals (in fhe illustrative embodiment,
an interval of 600 milliseconds at first and then intervals
of 400 milliseconds). In step S23, if the CPU 201 detects
the high level four consecutive times, it returng to step
S21Vdeciding that charging has truly begun. If four
consecutive high levels are not detected, the CPU 201
advances to step S£4 to see if the 1l0-second timer has
elapsed. If the result of decision is positive, the
program returns to step S21 deciding that the portable
unit 2 has been set in and charged by the separate charger
3 (Fig. 1).

On the other hand, if the 10-second timer has not
elapsed as decided at step S24, the CFU 201 executes

step 525 to determine whether the ‘synchronizing signal D3
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has been reéeived. If the signal D3 has not been received,
the CPU 201 returns to step S23. If it has been received,
the CPU 201 executes step S26 for turning off the trans-
mitter section 202, receiver section 203, and frequency
synthesizer 204, thereby entering into a battery saving
mode. Step S26 is followed by step S27 to see if the high
level is detected four consecutive times. If the answer
is negative, the program returns to step S26 deciding that
charging is under way. If it is positive, the program
returns to step S21 deciding that the charging condition
has been cancelled.
| As described above, the cordless telephone according
to the present invention puts the portable unit in a
battery saving mode when the battery of the portable unit
is charged from the fixed unit. Therefore, the cordless
telephone can n?t only save the battery of the portable
unit but also shorten a charging time when the battery
is éharged from the fixed unit.
-

Various modifications will become possible for those

skilled in the art after receiving the teaching of the

present disclosure without departing from the scope thereof.

wn



10

9400060 ]5

20

25

30

35

-15-
The claims defining the invention are as follows:

1. A cordless telephone including a fixed unit and a portable
unit which are communicatable with each other over a radio link,

sald portable unit comprising:

rechargeable battery means for supplying DC voltage to said
portable unit; and

battery saving means responsive to a control signal for
interrupting the DC voltage supply from said battery means to
predetermined sections of said portable unit;

said fixed unit comprising:

charging means for converting an AC voltage into a DC voltage to
produce a charging voltage;

detecting means for detecting an event that said portable unit is
set in said fixed unit to charge said battery means with said charging
voltage and for producing a detect signal; and

supplying means responsive {o said detect signal for supplying said
control signal to said portable unit.

2. A cordless telephone as claimed in claim 1, further comprising
a charger independent of said fixed unit for converting an AC voltage
into a DC voltage to produce a charging voltage for charging said battery
means.

HRF/0498y
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3. A cordless telephone as claimed in claim 1, wherein
said predetermined sections of said portable unit ccomprises
a transmitter section, a receiver section,; and a frequency

synthesizer.

4. A cordless telephone as claimed in claim 1, wherein
said detecting means of said fixed unit comprises means
for picking up a voltage which is proportional to said
charging voltage, and comparing means for comparing the
voltage picked up by said picking-up means with a reference
voltage and for outputting a result of comparison as a
high-level signal and a low-level signal selectively, and
wherein said supplying means comprises means supplied with
éne of said high-level signal and said low-level signal
for outputting as said control signal an intermittent
signdl which continues for a predetermined period of time,
and discontinuing means for periodically discontinuing
said charging voltige in response to said intermittent
signal to supply said control signal to said portable unit

together with said charging voltage.

5. A cordless telephone as claimed in claim 4, wherein
said discontinuing means of said fixed unit comprises a
first transistor which becomes conductive and non-conductive
in response to said intermittent signal, and a second

transistor turning on and off said charging voltage in
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response to respectively conduction and non-conduction of

said first transistor.

6. A cordless telephone as claimed in claim 4, wherein
said battery saving means of said portable unit comprises
charge detecting means responsive to said charging voltage
periodically discontinued for outputting a second
intermittent signal, and means responsive to said second
intermittent signal for interrupting power supply to said

predetermined sections.

7. A cordless telephone as claimed in claim 6, wherein
said charge detecting means of said portable unit comprises
a transistor which becomes conductive and non-conductive in
response to said charging voltage periodically discontinued,
and means for picking up a collector voltage of said
transistor to output said collector’voltage as said second
intermittent signal.

-
8. A cordless telephone as claimed in claim 7, wherein
said charge detecting means of said portable unit further
comprises a limiter diode connected to a base of said

transistor.

9. A cordless telephone having a fixed unit and a
portable unit which are communicatable with each other over

a radio link,
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said fixed unit comprising:

charging means for converting an AC voltage into a DC voltage;

first charge terminal means being supplied with said DC voltage;

detecting means for detecting an event that battery means of said
portable unit is charged by said charging means to produce a detect
signal;

supplying means for supplying a control signal to said first charge
terminal means in response to said detect signal;

said portable unit comprising:

second charge terminal means connectable to said first charge
terminal means;

battery means for supplying DC power to said portable unit, said
battery means being chargeable by said DC voltage which is supplied
through said first and second charge terminal means; and

means for interrupting the DC power supply from said battery means
to predetermined sections of said portable unit in response to said
c~ntrol signal which is fed through said first and second charge terminal
means.

10. A cordless telephone as claimed in claim 9, wherein said
control signal is produced by intermittently supplying said DC voltage
for a predetermined period of time.

HRF/0498y
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11. A cordless telephone comprising:
a fixed unit connected to an exchange by a subscriber 1ine;
a portable unit communicatable with said fixed unit over a radio
1ink;

5 charging means included in said fixed unit for converting AC
voltage into DC voltage and charging a rechargeable battery of said
portable unit with said DC voltage when said portable unit is set in said
fixed unit;

detecting means included in said fixed unit for detecting charging

10 of said battery and cutputing a detect signal when said portahle unit is

set in said fixed unit; and

ee ee power control means included in said portable unit and responsive
¢ to an output of said detecting means for interrupting said DC power
e supply from said rechargeable battery to predetermined sections of said
+seses 15 portable unit.

RS AN 12. A cordless telephone as claimed in claim 11, wherein said

o : charging means comprises AC/DC converting means for converting an AC

voltage into a DC voltage, and first charge terminal means and second
charge terminal means respectively installed in said fixed unit and said
20 portable unit for conducting said DC voltage to said battery, and wherein
. sald detecting means comprises start detecting means connected to said
R first charge terminal means for detecting a start of charging of said
' battery in terms of a change in said DC voltage, and wherein said power
control means comprises means for outputing an intermittent signal in
25 response to an output of said start detecting means,

~e

30

35
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means for periodically discontinuing said DC voltage in
response to said intermittent signal, means for outputting
a power control signal by detecting said DC voltage
periodically aiscontinued, and means for interrupting
power supply to said predetermined sections in response

to said power control signal.

13. A cordless telephone as claimed in claim 11, wherein
said fixed unit comprises a first transmitter section and
a first receiver section each being connected to said
exchangz, and a first synthesizer section for delivering
a predetermined local oscillation signal to each of said
first transmitter secticn and said first receiver section,
and wherein said portable unit comprises a second
transmitter section and a second receiver section tunable
to the same radio channel as said first transmitter~section
and said. first receiver section, and a second synthesizer
section for delivering a predetermined local oscillation

-
signal to each of said second transmitter section and said
second receiver section, and wherein said predetermined
sections comprises said second transmitter section, said

second receiver section, and said second synthesizer section.

14, . A cordless telephone including a portable unit
having a control section which controls setting of operation

modes including a battery saving mode and a battery, and
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a fixed unit connectable to said portable unit by radio and having a
charging section for charging said battery when said portable unit is set
in said fixed unit,

said fixed unit comprising:

detecting means for detecting charging of said battery and
producing a charge signal when said portable unit is set in said fixed
unit;

said portable unit comprising charge signal detecting means for
detecting said charge signal which is produced by said detecting means,
said control section putting said portable unit in said battery saving
mode in response to the output of said charge signal detecting signal so
that power supply from said battery to particular sections of said
portable unit is interrupted.

15. A method of saving a rechargeable battery of a portable unit
which 1s communicatable with a fixed unit by radio, said portable and
fixed units being included in a cordless telephone, said method
comprising the steps of:

setting said portable unit in said fixed unit to charge said
battery;

detecting charging of said battery at said fixed unit;

delivering a conirol signal from said fixed unit to said portable
unit through charge terminals in response to detection of said charging
of saild battery; and

HRF/0498y
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interrupting power supply from said battery to predetermined
sections of said portable unit in response to said control signal.

16. A method as claimed in claim 15, wherein the step of
delivering said control signal comprises the step of periodically

5 discontinuing a voltage which is to charge said battery.

17. A method as claimed in claim 15, further comprising the step
of setting said portable unit in a charger which is independent of said
fixed unit to charge said battery.

18. A method of saving a rechargeable battery of a portable unit

10 which is connectable by radio to a fixed unit which is connected to an
exchange by a subscriber 1ine, said portable and fixed units being
included in a cordless telephone, said method comprising the steps of;

¢ e charging said battery when said portable unit is connected to said
Ec'... fixed unit;

eseoss 15 detecting at said fixed unit the charging of said battery;

LI responsive to the detection of the charging, sending a control
.::..; signal from said fixed unit to said portable unit; and

responsive to said control unit, interrupting power supply from
said battery to predetermined sections which include at least a
20 transmitter section and a receiver section of said portable unit.
19. A method as claimed in claim 18, wherein said start of
" charging is detected at said fixed unit, the detection of said start

25
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35
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of charging being transferred from said fixed unit to said portable unit
through charging terminals.

20. A method as claimed in claim 18, further comprising the steps
of:

5 charging said battery by a charger which is independent of sad
fixed unit; and

establishing power supply to said predetermined sections when said
charger is used to charge said battery.

21. A cordless telephone substantially as described with reference
10 to the accompanying drawings.

22. A method of saving a rechargeable battery of a portable unit
which is communicatable with a fixed unit by radio, said method
substantially as described with reference to the accompanying drawings.

15 DATED this SIXTEENTH day of MAY 1991
NEC Corporation

20 Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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