PTO2089Y. - 1 METHOD AND APPARATUS m&% BLE

LOW CELL ALERZ020%9Y PORTABLE ELECTRONIC DEVICE Field of the Invention 5
This invention relates in general to portable electronic devices, and in

particular to a nethod and apparatus for programmably alerting a user that
an energy cell in a portable electronic de¥ice is lowin stored 10 power.

Background of the Invention Wth the consuner desire for portable

el ectronic 15 &ETHQYY AND ARPARATHR cFORviRROCRAMMABLE o HOWuERIInal | er
ALERT IN A PORTABLE ELECTRONIC DEVICE

Field of the Invention

This invention relates in general to portable

electronic devices, and in particular to a method and
apparatus for programmably alerting a user that an energy
cell in a portable electronic device is low in stored

.10 power.
Background of the Invention

With the consumer desire for portable electronic

15 devices, many electronic devices Have become much smaller
and include one or more energy storage cells, called
batteries, for storing power to operate the portable
electronic device. One such portable electronic device is
a-portable radio pager which receives paging messages

20 selectively addressed to the pager. After hours of
operation on the battery, the stored power becomes
depleted and the portable electronic device no longer
operates. Typically, the electronic device includes a
monitoring system which monitors the stored power of the

25 Dbattery and notifies the user of a "low cell” condition,
i.e., the stored power is. approaching depletion. This
allows the user to remove the battery and replace it with
a fresh battery or place the electronic device in a
charger to recharge the battery.

30 Conventionally, the user is notified by activation
of a user perceptible alert such as an audible alert or a
visual alert or a combination thereof. The visual alert
typically takes the form of a predetermined pattern
appearing on an output display to indicate the "low cell"

35 condition.

However, the visual and/or audible alert requires

use of the quickly depleting stored battery energy to
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~and *incl ude one or nore energy storage cells, called batteries, for storing
power to oper @re2oBeyportabl e el ectronic device. One such portable

el ectronic device is a portable radi o pager which receives pagi ng nessages
20 selectively addressed to the pager. After hours of operation on the
battery, the stored power becones depl eted2and the portable el ectronic
device no |l onger operates. Typically, the electronic device includes a
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become notified of the "low cell" condition. The user
5 may, for example, be away from his pager at the time the
"low cell" alert is activated because he is asleep, he is
away from his desk where he left his pager, or he is
traveling on business and his pager 1is left behind.
Thus, what is needed is a more energy efficieht and
10 more reliable method and apparatus for notifying the user

that a "low cell" condition exists.
Summary of the Invention

15 Accordingly, in one form there is provided a method in
an electronic device operated by a battery to alert the user
of a low cell condition. The method comprises the steps of
monitoring energy output of the battery to determine whether
a low cell condition exists, monitoring a real time clock to

20 determine whether time is within a predetermined partial day
alert period, and activating a user perceptible.alert only if
the low cell condition exists and the time is within the
predetermined partial day alert period.

In another form there is provided a portable electronic

25 device designed to receive operating energy from a stored
energy cell. The portablé electronic device comprises a
stored energy monitoring circuit for coupling to the stored
energy cell to measure the operating energy thereof and for
generating a low cell signal if the operating energy falls

30 Dbelow a predetermined threshold value. The portable
electronic device also comprises a clock for generating a
time signal indicative of real time, an output device for
providing information to a user, and a controller coupled to
the stored energy monitoring circuit and the clock for

35 providing an activation signal to the output device to

generate a user perceptible low cell alert in response to
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chargyer to recharge the battery. 30 Conventionally, the user is
notified by agiiggagben of a user perceptible alert such as an audible alert
or a visual alert or a conbination thereof. The visual alert typically
takes the formof a predeterm ned pattern appearing on an output display to

i ndicate the "low cell"” 35 condition. Howsver, the visual and/or audible
alert requires use of the quickly depleting stored battery energy to
PT02089Y detection of the low cell signal and determination that the

time signal is within a predetermined time period.
Brief Description of the Drawing

FIG. 1 is a block diagram of a portable radio pager
in accordance with the preferred embodiment of the present
invention.

FIG. 2 is a flow chart of the operation of the

10 controller of the portable radio pager of FIG. 1 in
accordance with conventional "low cell” alerting
capability.

FIGs. 3 and 4 are flow charts of the operations of
the controller of the portable radio pager of FIG. 1 in

15 accordance with the preféerred embodiment of the present

invention.
Detailed Description of the Invention

20 Referring to FIG. 1, the portable radio pager 10
receives a paging signal via an antenna 12 for provision
to receiver circuitry 14. The receiver circuitry 14
receives and demodulates the signal and provides the
demodulated signal to a microprocessor 16.

25 The microprocéssor 16 comprises a controller 18, an
address correlator 20, a decoder 22, a battery saver
circuit 24, and a battery energy monitoring circuit 26. A
real time clock 30 is implemented in the controller 18 to
supply a time signal indicative of real time for the

30 purposes of registering the time of day.

The controller 18 controls the processing of the
signal and other functions of the selective call receiver
10 in accordance with information stored in a code plug
memeory 28. The code plug memory 28 is typically an

35 electrically erasable programmable read only memory
(EEPROM) ands stores bits of information which define the

operational parameters of the portable radio pager 10. In
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notify the user of the "low cell" condition. Typically, the conventi onal
"Il ow cel | " al eptropesglts in the battery being conpletely discharged,
soneti nes before the user has becone notified of the "low cell™ condition.
The user 5 may, for exanple, be away fromhis pager at the tine the "l ow
cell" alert is activated because he is asledp, he is away from his desk
where he | eft his pager, or he is traveling on business and his pager is

l eft behind. Taosorsdate iwitleated presangviaveneigy, efid R g 10 nore

reliabl e netho r fying the userth,t,,a ceII"
condition exi s@eﬁgg’ﬁafgaé&ﬁoép]t%e% \?’té%t ixgngﬁ TS set tg fn g in one
formthere is gebl|@b@rg_¢§§uqnjusnenabled or "0" if the low cell alert

option is not enabled. A second bit is set to "0" if a
5 full day low cell alert option is enabled or "1" if a
partial day low cell alert option is enabled. The
operation of the partial day/full day low cell alert
option is shown in FIGs. 3 and 4, and is described below.
Referring back to the microprocessor 16 of FIG. 1,
10 the address correlator 20 is coupled td the controller for
receiving addresses assigned to the portable radioc pager
10 therefrom, the addresses stored-in the code plug memory
28 and retrieved therefrom by the controller 18. The
address correlator utilizes the addresses for examining
15 the demodulated signal by attempting to correlate the
addresses with the signal to determine whether one of the
addresses is present therein. If one of the addresses
assigned to the portable radio pager 10 is identified, the
address correlator 20 signals the controller 18. The
20 decoder 22 decodes the demodulated signal in accordance
with a predetermined paging protocol and provides the
decoded signal to the controller 18.
When a decoded message is received, the controller
18 provides the decoded message to a display driver 32 for
25 presentation on a visual display device 34 and to a random
access memory (RAM) 36 for storage therein. The
controller 18 also sends a signal to an alert device 38 to
activate a sensible message alert to advise a user that
the message has been received and can be presented by
30 activation of user controls 40. The alert device 38 may
comprise an annunciator for generating an audible alert, a
vibrator for generating a tactile alert, or a wvisual alert
- generator for generating a visual alert, or any
combination of alert deﬁices.
35 The radio pager 10 is designed to receive operating
energy from a stored energy cell 42, such as a battery.

The radio pager typically comprises two high power
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an elrectronic device operated by a battery to alert the user of a |ow cell
condi tion. Thepf@s conprises the steps of nonitoring energy output of
the battery to determ ne whether a low cell condition exists, nonitoring a
real time clock to 20 determ ne whether tinme is within a predeterm ned
partial day alert period, and activating a gser perceptible alert only if
the low cell condition exists and the tinme is wthin the predeterm ned

partial day al@csﬁsmﬂg)d;edt&oal@qt hae Eeealw@r@ﬁén&rr@»/uqeéna BatLabl e
el ectronic 25 _devi ce desi 0.receiye, operatij froma stored

energy cell. 'I‘?'n"év’pciﬁst M e g]h«?cﬂo%ﬁ%ydé%l ta %@%ﬁﬂrﬁqgé’g’ng}‘ﬁ SRERL¥RES gy

noni tori ng ci reitduiftory dauptiangheobbbeesy osedeeneingyui¢elld .t oThHeasure t he
operating enerég%éé¥§eﬂgbéyﬂélr%ult 24 operates in any of a variety of
5 conventional, protocol-dependent modes under the control
of the controller 18 to alternately connect and disconnect
the power supplied from the battery 42 to the receiver
circuitry 14. The battery 42 is also coupled to output
devices 44, including the display 34 and display driver 32

10 and the alert device 38. The output devices are activated
by signals from the controller 18. All other power to the
radio pager 10 passes through the controller 18 via the
battery energy monitoring circuit 26. In accordance with
the present invention, the battery energy monitoring

15 circuit 26 measures the energy output of the battery 42
and provides a signal 46 to the controller 18 indicative
of the present value of the energy output of the battery
42. The controller 18 examines the signal 46 to determine
if a low cell condition exists.

20 Referring next to FIG. 2, a flow chart of the
operation of the controller 18 in accordance with a
conventional low cell alert option is shown. Conventional
low cell alert options utilize a single bit in the code
plug memofy 28. If the bit is set to "0", the low cell

25 alert option is enabled; if the bit is set to "1", the low
cell alert option is not énabled.

In accordance with operation of the conventional low
cell alert option, after powering up (50) the portable
radioc pager 10, the controiler 16 examines the signal 46

30 to monitor the battery energy output (52) and determines
whether the battery energy output is less than a
predetermined threshold'(54). If the battery energy
output is less than a predetermined threshold (54), the
controller 18 examines the code plug memory 28 to

35 determine if the low cell alert option is enabled or not
(56) .
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generating a low cell signal if the operating energy-falls 30 below a
predet er m ned tpeplaekd val ue. The portable el ectronic device al so
conprises a clock for generating a tinme signal indicative of real tinme, an
out put device for providing information to a user, and a controller coupled
to the stored energy nonitoring circuit and g he clock for 35 providing an
activation signal to the output device to generate a user perceptible | ow

cell alert in respongethe lowPd@2D8INert option is not enabled3(§&fgction of
the lOMIcerl Skggaao%ngegfte{g}émgﬁégg&'¥gﬁtage is exited (58). If the

low cell alert option is enabled (56) and the low cell

condition exists (54), the low cell alert is activated

5 (60) by sending a signal to the output devices 44 to

present a predetermined output to the user. The low cell

alert (60) continues to be activated until the user

responds (62). The user's response may be activation of

one of the user controls 40 or replacement of the battery

10 42.

Typically, the predetermined output includes
activating the alert device 38 for a predetermined time or
until activation of one of the user controls 40, thereby
presenting an audible alert to draw the user's attention

15 to the display 34. The predetermined output also
typically includes presenting a predetermined message on
the display 34 indicating the low cell condition. The
predetermined message is ordinarily presented on the
display 34 until the low cell condition is remedied by

20 replacement of the battery 42.

The conventional low cell alert option activates the
high power consuming output devices 44 without regard to
whether the user may be in proximity of the radio pager
10. The already low energy battery 42 is further depleted

25 of stored energy by activation of the low cell alert until
a user provides a responsé. When a user is not near the
radio pager when the low cell alert is activated, this
could cause the battervy 42 to be completely discharged,
resulting in total loss of battery power to the radio

30 pager 10. This could result in the loss of messages
stored in the RAM 36 and the missing of additional
messages, decreasing the reliability of the pager,
particularly in some of today's radio pagers which
continue to receive messages in a reduced power mode after

35 the user has turned the pager "OFF".

The drawback of conventional low cell alert options

as described above has been overcome by the invention as
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tine signal is within a predetermned tinme period. Brief Description of the
Drawi ng 5 Fl Gpdgdgged, bl ock di agram of a portable radio pager in accordance
with the preferred enbodi nent of the present invention. FIG 2 is a flow

chart of the operation of the 10

FIG 1 in accordance with conventional "lowzcell" alerting capability.
FIGs. 3 and 4 are flow charts of the operations of the controller of the

portabl e radi sHAGELFIESG 3laht 45 DS OfkdwR Winkenthenprehes ed

enbodi nent of

10

15

20

25

30

35

éﬁg%l%ﬁgi%p%re times during the day that the user normally

is not in proximity of the pager. FIG. 3 describes a
process to define a partial day period for enabling the
low cell alert in accordance with the preferred embodiment
of the present invention, and FIG. 4 describes the partial
day low cell alert option of the present invention.

Referring next to FIG. 3, after powering up (70) the
portable radio pager 10, the controller 18 examines the
code plug memory 28 to determine whether the low cell
alert is enabled (72). If the low cell alert option is
not enabled (72), the controller 18 determines whether the
user has been prompted to enable the low cell alert option
(74). If the user has previously been prompted to enable
the low cell alert option (74) and the low cell alert
option is not enabled (72), the controller 18 exits (76)
the routine of FIG. 3.

If the user has not been previously prompted to
enable the low cell alert option (74), the controller 18
activates the display driver 32 to display (78) the
message "ACTIVATE LOW CELL ALERT" on the display 34.
Processing returns to determine if the user has enabled
the low cell alert option (72).

If the low cell alert option is enabled (72}, the
controller 18 examines the code plug memory 28 to
determine whether the partial day alert period is enabled
(80). If partial day alert period is not enabled (80),
the controller 18 determines whether the user has been
prompted to select either the full day low cell alert
option or the partial day low cell alert option (82). If
the user has previously been prompted to select the full
day or partial day low cell alert option (82) and the
partial day low cell alert option is not enabled (80), the
controller 18 exits (84) the routine of FIG. 3.

If the user has not been previously prompted to
select the full day or partial day low cell alert option
(82), the controller 18 activates the display driver 32 to

controller of the portable radio pager of
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i nvention. Detail ed Description of the Invention 20 Referring to
FIG 1, the PYTip3klsgyr adi o pager 10 receives a paging signal via an antenna
12 for provision to receiver circuitry 14. The receiver circuitry 14

recei ves and denodul ates the signal and provides the denodul ated signal to
a mcroprocessor 16. 25 The m cropragessor 16 conprises a controller
18, an address correlator 20, a decoder 22, a battery saver circuit 24, and

a battery eneromépaapl T(GEDnﬂhélIﬁ@é,ﬁa{ge?G'SE%Etﬁ'aFULL”BAQVPﬁZKTﬂQL|]§AY npl ement ed

in the contro
the 30 purpo

10
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30

35

%gfgpggpé S#rﬁP? ]%Qgggldaggggggéyggoieéé¥%sté re for
determine if the user has enabled the partial day alert
period (80}.

When the partial day alert period option is enabled
{(80), the controller 18 activates the display driver 32 to
display (88) the message "DEFINE PARTIAL DAY ALERT PERIOD"
on the display 34. From information received via the user
controls 40, the partial day period is defined (90). The
controller 18 then stores (92) the defined partial day
period and exits (94) the partial day alert period
definition routine of FIG. 3.

While the partial day alert period definition
routine of FIG. 3, describes how the partial day alert
period is defined when the radio pager 10 is powered up in
accordance with the preferred embodiment of the present
invention, other methods could be employed to define the
partial day alert period. For example, the partial day
alert period could be preset to the most likely fourteen
hours of operation between eight a.m. and ten p.m. Also,
controller 18 could be prompted to enter the routine of
FIG. 3 at regular intervals or in response to a change of
the setting of one of the two bits of the code plug memory
28 which control the operation of the low cell alert
routine.

Referring next to FIG. 4, a flow chart of the
operation of the controller 18 in accordance with the low
cell alert option of the present invention is shown.

After powering up (100) the portable radio pager 10, the
controller 16 examines the signal 46 to monitor the
battery energy output (102) and determines whether the
battery energy output is less than a predetermined
threshold (104). When the battery energy output is less
than a predetermined threshold (104), the controller 18
examines the code plug memory 28 to determine if the low

cell alert option is enabled or not (106).
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The controller 18 controls the processing of the signal and other functions
of the sel ectip,dlk, receiver 10 in accordance with information stored in
a code plug neneory 28. The code plug nenory 28 is typically an 35

el ectrically erasabl e programmable read only nenory (EEPROVM ands stores
bits of information which define the operatg onal paraneters of the portable
radi o pager 10. In PT02089Y 4 accordance wth the

present invention, ffene0dewPbedl "BIGFY ot icRRE 888 @ndbiedhifhs)y S set to
1" it alow the low cell alert option routine is exited (108). If the

low cell alert option is enabled (106), the controller 18
again examines the code plug memory 28 to determine if the

5 full day alert period option is enabled or not (110). If
the full day alert period option is enabled (106), the low
cell alert is activated (112) by sending a signal to the
output devices 44 to present a predetermined output to the
user. Since the full day alert period option is selected

10 (110), the low cell alert (112) continues to be activated
until the user responds (114). '

In accordance with the preferred embodiment of the
present invention, if the full day alert period option is
not enabled (110), the partial day alert period option is

15 activated. The controller 18 ekamines the time signal
generated by the real time clock 30 and indicative of
present time to determine if the time is within the
defined partial day period (116). If the battery energy
output has fallen below the predetermined threshold (104)

20 at a time during the defined partial day period (116), the
low cell alert is activated (112) by sending a signal to
the output devices 44 to present a predetermined output to
the user and the low cell alert (112) continues to be
activated until the user responds (114) or the defined

25 partial day period is exhausted (116).

If the battery energy output has fallen below the
predetermined threshold (104) at a time outside the
defined partial day period (116), i.e., a time when the

. user is normally not in proximity to the radio pager 10,

30 the present invention advantageously conserves power by
not generating the low cell alert (112). It can be seen
that if the battery energy output has fallen below the
predetermined threshold (104) at a time outside the
defined partial day period (116), the low cell alert (112)

35 will not be generated until the defined partial day period
commences (116), thereby conserving battery power by
optimally activating the low cell alert (112) when there
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cell*alert option Is enabled or "0" if the lowcell alert option is not

e&?% ? Is set to "0" if a5 full day lowcell alert option
a partial day low cell alert option is enabled. The

operation of the partial day/full day low cell alert option is shown in

ehabl ed.
is enabled or

FIGs. 3 and 4, and is described bel ow. Refgrpring back to the m croprocessor

16 of FIG 1, 10 the address correlator 20 is coupled to the controller
for receiving jaddr ﬁ%@ﬁspeéeagmﬂq; Ocﬁah'? Y takhe lea@ho 9@9&5191? el rom
t he addresses stqred in the cod 28 and rleve erefron1by

menor y
the control | eX2fdo PRESKILP e3RA ‘Er%?‘etf %rsqiﬁq ithes 1Pﬂecﬁh%lr%%%’e"s

exam ni ng 15

10

15

20

arnide réepoddl shedesd giEd4)by. attenpting to correl ate the
Thus, the low cell alert option of the present
invention activates the high power consuming output
devices 44 only at times defined to be times when the user
is normally in proximity to the radio pager 10. The
already low energy of the battery 42 is advantageously
conserved by activation of the low cell alert at optimally
defined times. At times when a user is normally not near
the radio pager to the low cell alert is not activated,
preventing the battery 42 from becoming totally
discharged, and avoiding the loss of messages stored in
the RAM 36 and the missing of additional messages. The

present invention is particularly beneficial when

operating in today's radio pagers which continue to

receive messages in a reduced power mode after the user

has turned the pager "OFF".

By now it should be appreciated that there has been
provided a more energy efficient and more reliable method
and apparatus for notifying the user that a "low cell"

condition exists.

We claim:
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addresses with the signal to determ ne whether one of the addresses

present t her eiphgoblgggne of the addresses assigned Le—%he*pﬁ‘fﬁBTe—Faé?o
pager 10 is i ntlfled t he address correlator 20 signa | er

18. The 20 decoder 22 decodes the denodul ated si gnai mg“gm&m&n th a
pr edet er mi ned pagi ng protocol ‘and provi desigthe decod 0 t he
controller 18. When a decoded nessage is received, the controller

provi des the decoded nessage to a displ@amig ver 32 for 25 presentatlon on
a visual display device 34 and to a random access nenory (RAM 36 for

storage therein. The controller 18 also sends a signal to an alert device
38 to activate a sdnsi bl menhsdafier cabsttimy athd e ufen Lbatcell

cendition in an electronic device operated by a battery, the
5 method comprising the steps of:

monitoring energy output of the battery to determine
whether a low cell condition exists; _

monitoring a real time clock to determine whether time
is within a predetermined partial day alert period; and

i0 activating a user perceptible alert only if the low cell

condition exists and the time is within the predetermined

partial day alert period.

2. The method of Claim 1 further comprising the step of
15 user selectably defining the predetermined partial day alert

period.

3. The method of Claim 1 wherein the step of monitoring
tﬁe energy output of the battery to determine whether a low
20 cell alert condition exists comprises the steps of:
measuring the energy output of the battery; and*
determining that a low cell condition exists if the
energy output of the battery is less than a predetermined

threshold value.

25
4. The method of Claim 1 wherein the step of activating
the user perceptible alert comprises the step of activating a
visual display device only if the low cell condition exists
and the time is within the predetermined partial day alert
30 period.

5. The method of Claim 1 wherein the step of activating
the user perceptible alert comprises the step of activating
aﬁ audible alert device only if the low cell condition exists

35 and the time is within the predetermined partial day alert

period.

_—
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t he fressage has been received and can be present ed"b'mf

user controls $48g- ?’5{,1@ alert device 38 may conprise m)
generating an audl?) e alert, a vibrator for generatlﬂﬂ‘ﬁmmml\ﬂﬂmu t, or
a visual alert generator for generating a visual ale or any cérrbi"natlon
of alert devices. 35 The radi o pagerid0 is designed to receive

operating energy froma stored energy cell 42, such as a battery. The radio
pager typically conpri sife tn:HDRPMBAm 1 FROZE8 Yehe step of activating

the user perceptible alert comprises the steps of:
activating a visual display device; and

intermittently activating an audible alert device.

5
7. The method of Claim 1 further comprising the step of
not activating a user perceptible alert if the low cell
condition exists but the time is not within the partial day
alert period.
10
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consuni ng sections, the receiver circuitry 14 and outp | 44. The
battery 42 i's coun to the receiver circuitry 14 via the battery saver
circuit 24. THe theg ry saver circuit 24 operates in any M"ﬁ”
conventional, protocol-dependent nodes under the control Hm Hﬁ'#
18 to al ternat el y connect and di sconnect thg power suppli ed $rdm thes
battery 42 to the receiver circuitry 14. The battery 42 is al so coupléd to
output devi ces 44, 4 nclaididie e dhspladadd Mk Al SRAGAE ¥8r delfe and
the alert device 38 out put devices are actlvat y sig romthe
control | er 18.openatdiigecnes@r fromt Aesterrd Ry P@léas%@ Pﬁ%’%@ﬂgl\et he

controll er 18 yi&thmiRaldeRiieeBBnPYisDREIOring circuit 26. In accordance
with

a stored energy monitoring circuit for coupling to the
5 stored energy cell to measure the 6peratihg energy thereof
and for generating a low cell signal if the operating energy
falls below a predetermined threshold value;
a clock for generating a time signal indicative of real
time;
10 an output device for providing information to a user;
and
a controller coupled to the stored energy monitoring
circuit and the clock for providing an activation signal to
the output device to generate a user perceptible low cell |
15 alert in response to detection of the low cell signal and
determination that the time signal is within a predetermined

time period.

9. The portable electronic device of Claim 8 wherein
20 the output device comprises a visual display device which
generates a unique display indicating a low cell condition

exists in response to reception of the activation signal.

10. The portable electronic device of Claim 8 wherein
25 the output device comprises an annunciator which generates a
unique audible alert indicating a low cell condition exists

in response to reception of the activation signal.

11. The portable electronic device of Claim 8 wherein
- 30 the output device comprises:

a visual display device which generates a unique visual
display indicating a low cell condition exists in response to
reception of the activation signal; and

an annunciator which intermittently generates a unique

35 audible alert to draw a user's attention to the visual

display device.
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the present invention, the battery energy nonitori ng—lrs“ci’rtm’f‘%'_
nmeasures the energy output of the battery 42 and pI’OVI des a

the control | erpd@ 088 cative of the present value of ‘E‘ig ;m t of
the battery 42. The controller 18 exam nes the S|gn if a
| ow cell condition exists. 20 Ref erring next te~H—Gr~—2—ﬁI ow chart
of the operation of the controller 18 in accordance with a conventional |ow
cell alert option is shown. Conventiopal e %@rgf delemss Furithee a
single bit in the cdde pT%?ﬁe?ﬁ?&a ri CF#S%E %év et tfo "Q kg | ow
cell 25 alert cg,qbl_»i)@m% £Nadnat, qofuptlhé bpt the %%l%t%ll' ‘Fh«? PEW Cel |

alert option | inng'g:mgtr:]lonecgeflnlng the predetermined time perlod
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I n accordance with operation of the conventional low.cell alert—eption,
af ter powering u -450 the portable radi o pager 10, the controller 16

exanines the si ghat2%%°B0 to nonitor the battery jmﬂmulﬂll ﬂmlﬂmt and
determ nes whet her the battery energy output is le MY m ned
threshold (54). If the battery energy output i5$ | ess” t fan‘a presdeterm' ned
threshold (54), the controller 18 exam nes the code plug nmenory 28 to 35

determne if the lomlffll fuégfeé¥¥¥e9%a. %Qégiéékcﬁhfgﬁ éé%thes operating
power from a battery coupled thereto, the selective call
receiver comprising:

a stored energy monitoring circuit for coupling to the

5 Dbattery to measure the operating energy thereof and for
generating a low cell signal if the operating energy falls
below a predetermined threshold value; '

a clock for generating a time signal indicative of real
time;

10 an output device for providing information to a user;
and '

a controller coupled to the stored energy monitoring
circuit and the clock for providing an activation signal to
the output device to generate a user perceptible low cell

15 alert in response to detection of the low cell signal and
determination that the time signal is within a predetermined
partial day alert period and for conserving power by not
providing the activation signal to the output device in
response to determining that the time signal is not within

20 the predetermined partial day alert period.

14. The selective call receiver of Claim 13 wherein the
output device comprises a display which generates a unigue
visual display indicating a low cell condition exists in

25 response to reception of the activation signal.

15. The selective call receiver of Claim 13 wherein the
output device comprises an alert annunciator which generates
a unique audible tone indicating a low cell condition exists

30 in response to reception of the activation signal..

This Sheet Has Been Rzilaced

A



PT02089Y 6 If the low cell alert option 1S not

enabl ed (56), t I cell alert option routine is ' : e | ow
cell alert opt i%@zioié\ggnabl ed (56) and the | ow cell ammﬂ”mimiﬂmwﬂFSM
the low cell alert is activated 5 (60) by sending a signral LUOx put
devices 44 to present a predeterm ned output, to the user. The | ow cell

alert (60) continues to be activated until the user responds (62). The

user's response nay activatl of o of 1t er .C col s, 4 [ -
repl acenent of the blta%S't e?§618EZ§Et%¥%j€a§1’r% yr,e %é’lé%rg e g%%ﬂnzﬁ ‘8}1'1%)1[0% n
i ncl udes acti véithengutipaitadevicdeopmerB8dor a predeternined time or

a display which generates a unique visual display
indicating a low cell condition exists in response to
5 reception of the activation signal; and _
an annunciator which intermittently generates a unique
audible tone to draw a user's attention to the visual

display.

10 17. The selective call receiver of Claim 13 further
comprising a memory coupled to the controller for storing
information defining the predetermined partial day alert

period.

15 18. The selective call receiver of Claim 16 further
comprising:
a code plug memory for storing at least one address
assigned to the selective call receiver;
a receiver for receiving and demodulating selective call
20 signals;
an address correlator coupled to the code plug memory
and the receiver for correlating the demodulated selective
call signal with the at least one address to determine
whether one of the at least one address is present in the
25 demodulated selective call signal; and
a decoder for decoding the demodulated selective call
signal to derive a message therefrom in response to one of
the at least one address being present in the demodulated
selective call signal, and
30 ‘wherein the controller activates the annunciator to
notify the user that the message has been received and

provides the message to the display.

-
H%Bﬁm&mhwd

"k



until "activation of one of the user controls 40, thereby presenting an
audi bl e alert tg g%6¥/§he user's attention 15 to the display 34. The
predet erm ned o 1§ ¥ so typically includes presenting a predeterm ned
nmessage on the display 34 indicating the low cell condition. The
predeterm ned nessage is ordinarily presentegd,on the display 34 until the
| ow cell condition is renedi ed by 20 replacenent of the battery 42. The

conventional |ow cel e o] I ng
out put devices 44 w E%%ﬁﬁiﬁggeg ﬁ%ghﬁg gﬂAég%ggﬁgﬁL ﬁéﬁﬁﬁéggkinity of
the radi o pager 10. The alrea FOM/energy urt her depl eted
25 of stored energy by activation of the lowcell alert until

Abstract

A portable electronic device, such as a radio pager
(10), is designed to receive operating energy from a battery
(42) . The portable electronic device (10) comprises a
battery energy monitoring circuit (26) for coupling to the
10 battery (42} to measure the operating energy thereof and for
generating a low cell signal (46) if the operating energy
falls below a predetermined threshold value. The portable
electronic device (10) also comprises a clock (30) for
generating a time signal indicative of real time, an output
15 device (44) for providing information to a user, and a
controller (18) coupled to the stored energy monitoring
circuit (26) and the clock (30) for providing an activation
signal to the output device (44) to generate a user
perceptible low cell alert in response to detectioﬁ of the
20 low cell signal (46) and determination that the time signal

is within a predetermined time period.
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a user provides a response. Wien a user is not near the radi o pager when
the low cell alert is activated, this could cause the battery 42 to be
conpl etely discharged, resulting in total 1 oss of battery power to the
radio 30 pager 10. This could resul%uin the | oss of messages stored in the
RAM 36 and the m ssing of additional”"nmessages, decreasing the reliability
of the pager, particularly in sone of today's radi o pagers which conti nue
to receive nessages in a reduced power node after 35 the user has turned
the pager "OFF". The drawback of conventional. lQM/ceJL_aLen; options as
descri bed above has been overcone by tthe ig .
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PT02089Y ' 7 shown in FIGs. .3 and 4. The present

I nvention realizes that there are tines during the day that the user
normally is not in proximty of the pager. FIG 3 describes a process to
define a partial day period for enabling t 5 low cell alert in accordance
with the preferred enbodi nent of the pres i nvention, and FIG 4

descri bes the partial day |ow

. - option of the present invention.
' @mn‘ng p (70) the portable radi o pager
b he 10 cgfle plug nmenory 28 to determ ne

Referring next to FIG 3, aftge
10, the controller 18 exam
whet her the | ow cell

MONITOR BATTERY
ENERGY OUTPUT

OUTPUT LESS
THAN
HRESHOLD?

IS
LOW CELL ALERT
ENABLED?

GENERATE LOW
CELL ALERT

HAS USER YES

RESPONDED?

PRIOR ART

FIG. 2
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alert is enabled (72). If the lowcell alert option is not enabled (72),
the controller 18 determ nes whether the user has been pronpted to enabl e
the low cell alert option (74). If the user has previously been pronpted to
enable 15 the low cell alert option (74) ang,the low cell alert option is

not enabled (72), the controller 18 exits ( the routine of FIG 3. If
the user has not |y pronpted to enable the low cell alert
option (74), thefc b 20 activates the display driver 32 to

display (78) thgne
Processing returns to d
option (72).

OW CELL ALERT" on the display 34.

adlDl eU [ OW e

PROMPTED TO
SELECT LOW
CELL ALERT?,

/‘78

IS

PARTIAL

PROMPT USER
o NO "ACTIVATE LOW
Ezigll_%%') CELL ALERT?"

82

HAS
USER BEEN
PROMPTED TO SELECT
FULL/PARTIAL DAY 84
ALERT PERIOD?

PROMPT USER
"DEFINE PARTIAL
DAY ALERT PERIOD"

/‘86

DEFINE PARTIAL
DAY PERIOD IN PROMPT USER
ACCORDANCE WITH "SELECT FULL

USER INPUTS DAY/PARTIAL DAY

ALERT PERIOD"

STORE DEFINED
PARTIAL DAY
PERIOD

FIG. 3
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Lf the low cell alert option is enabled (72), the 25 <controller 18

exam nes the code plug nenory 28 to determ ne whether the partial day alert
period is enabled (80). If partial day alert period is not enabled (80),
the controller 18 determ nes whether the 4Fr has been pronpted to sel ect
either the full day low cell alert 30 op®™“n or the partial day |ow cel
alert option (82). |If the user_has previously been pronpted to select the
full day or partial day |OM/C‘||E@J .f option (82) and the partial day |ow
cell alert option is not endbfed é@i the controller 18 exits (84) the
routine of FIG 3. 35 100 | has not been preV|oust pronpted
to select the full —day—or-partd )

MONITOR BATTERY
ENERGY OUTPUT

104

IS
BATTERY ENERGY
OUTPUT LESS
THAN
HRESHOLD

NO

106
108

NO EXIT

LOW CELL ALERT
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110

FULL DAY ALERT NO
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116
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YES TIME WITHIN NO
112 \ PARTIAL DAY
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-GENERATE LOW -

CELL ALERT

114

HAS USER
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FIG. 4
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_%82')', the controller 18 activates the display driver 32 to PT02089Y

di splay (86) the message "SELECT FULL DAY/ PARTI AL DAY ALERT PERI OD' on
the display 34. Processing returns to deternine if the user has enabled the
partial day alert period (80). 5 When the partial day alert period
option is enagalpedgo80), the controller 18 pactivates the display driver 32
to display (88) the nessage "DEFI NE PARTI AL DAY ALERT PERI OD' on the

di splay 34. Frominformation received via the user
' METHOD AND APPARATUS FOR PROGRAMMABLE LOW CELL

ALERT IN A PORTABLE ELECTRONIC DEVICE
Field of the Invention

This invention relates in general to portable
electronic devices, and in particular to a method and
apparatus for programmably alerting a user that an energy
cell in a portable electronic device is low in stored

10 power.
Background of the Invention

With the consumer desire for portable electronic

15 devices, many electronic devices have become much smaller
and include one or more energy storage cells, called
batteries, for storing powef to operate the portable
electronic device. One such portable electronic device is
a portable radio pager which receives paging messages

20 selectively addressed to the pager} After hours of
operation on the battery, the stored power becomes
depleted and the portable electronic device no longer
operates. Typically, the electronic device includes a
monitoring system which monitors the stored power of the

25 Dbattery and notifies the user of a "low cell" condition,
i.e., the stored power is approaching depletion. This
allows the user to remove the battery and replace it with
a fresh battery or place the electrohic device in a
charger to recharge the battery.

30 _ Conventionally, the user is notified by activation
of a user perceptible alert such as an audible alert or a
visual alert or a combination thereof. The visual alert
typically takes the form of a predetermined pattern
appearing on an output display to indicate the "low cell"

35 condition.

' | However, the visual and/or audible alert requires

- use of the quickly depleting stored battery energy to

This is the replacement sheet

pate: 18 OCT 1395



Lcoﬁtrols 40, the partial day period is defined (90). The 10 controller 18
“then stores (92) the defined partial day period and exits (94) the parti al
day alert period definition routine of FIG 3. Wile the partial day alert
period definition routine of FIG 3, describes how the partial day alert 15
period is dePrA@@8@ken the radi o pager 104 s powered up in accordance with
the preferred enbodi nent of the present I nvention, other nmethods could be

orploved ¢ Rebuig HHe JaLt gk SR AL bt e ot part 2
oper ati on betheenosivghtianal alQWtqﬁihi|mlerAlsesukbat1mlthe B toot d be
pronpted to B@&ﬁ& EBﬁpiQHéi§mhfgcharged, sometimes before the user has
become notified of the "low cell®" condition. The user
5 may, for example, be away from his pager at the time the
"low cell" alert is activated because he is asleep, he is
away from his desk where he left his pager, or he is
traveling on business and his pager is left behind.
Thus, what is needed is a more energy efficient and
10 more reliable method and apparatus for notifying the user

that a "low cell" condition exists.
Summary of the Invention

15 Accordingly, in one form there is provided a method in
an electronic device operated by a battery to alert the user
of a low cell condition. The method comprises the steps of
monitoring energy output of the battery to determine whether
a low cell condition exists, monitoring a real time clock to

20 determine whether time is within a predetermined partial day
alert period, and activating a user perceptible alert only if
the low cell condition exists and the time is within the
predetermined partial day alert period.

In another form there is provided a portable electronic

25 device designed to receive operating energy from a stored
energy cell. The portable electronic device comprises a
stored energy monitoring circuit for coupling to the stored
energy c?ll to measure the operating energy thereof and for
generating a low cell signal if the operating energy falls

30 below a predetermined threshold value. The portable
electronic device also comprises a clock for generating a
time signal indicative of real time, an output device for
providing information to a user, and a controller coupled to
the stored energy monitoring circuit and the clock for

35 providing an activation signal to the output device to

generate a user perceptible low cell alert in response to
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FIG‘“ 3 at regular intervals or in response to a change of the setting of
tne of the two bits of the code plug nenory 28 which control the operation
of the lowcell alert 25 routine. Referring next to FIG 4, a flow chart
of the operation of the controller 18 in accordance with the low cell alert
option of theppoesssy invention is shown. After powering up (100) the
portable radi o pager 10, the 30 controller 16 exam nes the signal 46 to
nonitor the battery, energy output (102) .and_determ nes whether the battery .
ener gy out put dFEeFéégnt‘Pi nthe Py strimsiegat nFRS hoF e At 1 dath & he
batterlyI ener gyindt pudmad 1€seithian -a prlcddebemihaadt ithe esdwial (104), the
controller 18 '

Brief Description of the Drawing

FIG. 1 is a block diagram of a portable radio pagér
in accordance with the preferred embodiment of the present
invention.

FIG. 2 is a flow chart of the operation of the

10 controller of the portable radio pager of FIG. 1 in
accordance with conventional "low cell" alerting'
capability.

FIGs. 3 and 4 are flow charts of the operations of
the controller of the portable radio pager of FIG. 1 in

15 accordance with the preferred embodiment of the present

invention.
Deétailed Description of the Invention

20 Referring to FIG. 1, the portable radio pager 10
receives a paging signal via an antenna 12 for provision
to receiver circuitry 14. The receiver circuitry 14
receives and demodulates the signal and provides the
demodulated signal to a microprocessor 16.

25 The microprocessor 16 comprises a controller 18, an
address correlator 20, a decoder 22, a battery saver
circuit 24, and a battery energy monitoring circuit 26. A
real time clock 30 is implemented in the controller 18 to
supply a time signal indicative of real time for the

30 purposes of registering the time of day.

The controller 18 controls the processing of the
signal and other functions of the selective call receiver
10 in accordance with information stored in a code plug
memeory 28. The code plug memory 28 is typically an

35 electrically erasable programmable read only memory
(EEPROM) ‘ands stores bits of information which define the

- operational parameters of the portable radio pager 10. 1In
This is the replacement shest
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35 éxani nes the code plug nenory 28 to determine if the low cell alert
Option is enabled or not (106). PT02089Y 9 If the
|l ow cell alert option is not enabled (106), the low cell alert option '
routine is exited (108). If the lowcell alert option is enabled (106), the
controll er 18rPagabd&9¢xam nes the code plug4menory 28 to determine if the 5
full day alert period option is enabled or not (110). If the full day alert

peri od 0pti on.is,ehabled (d0%ne (T SELbaPLEL! LR WYY (112) Y

memory 28 comprises a bit which is set to "1" if a low
cell alert option is enabled or "0" if the low cell alert
option is not enabled. A second bit is set to "0" if a
5 full day low cell alert option is enabled or "1" if a
partial day low cell alert option is enabled. The
operation of the partial day/full day low cell alert
option is shown in FIGs. 3 and 4, and is described below.
Referring back to the microprocessor 16 of FIG. 1,
10 the address correlator 20 is coupled to the controller for
receiving addresses assigned to the portable radio pager
10 therefrom, the addresseés stored in the code plug memory
28 and retrieved therefrom by the controiler 18. The
address correlator utilizes the addresses for examining
15 the demodulated signal by attempting to correlate the
addresses with the signal to determine whether one of the
addresses is present therein. If one of the addresses
assigned to the portable radio pager 10 is identified, the
address correlator 20 signals the controller 18. The
20 decoder 22 decodes the demodulated signal in accordance
| with a predetermined paging protocol and provides the
decoded signal to the controller 18.
When a decoded message is received, the controiler
18 provides the decoded message to a display driver 32 for
25 presentation on a visual display device 34 and to a random
access memofy (RAM) 36 for storage therein. The
controller 18 also sends a signal to an alert device 38 to
activate a sensible message alert to advise a user that
the message has been received and can be presented by
"30 activation of user controls 40. The alert device 38 may
" comprise an annunciator for generating an audible alert, a
vibrator for generating a tactile alert, or a wvisual alert
generator for generating a visual alert, or any
combination of alert devices.
35 The radio pager 10 is designed to receive operating
energy from a stored energy cell 42, such as a battery.
The radio pager typically comprises two high power

This is the replacement sheet
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out’put devices 44 to present a.predeterm ned output to the user. Since the
“full day alert period option is selected 10 (110), the low cell alert
(112) continues to be activated until the user responds (114). In
accordance with the preferred enbodi nent of the present invention, if the
full day al ePTOBEBPEd option is not enabl éd (110), the partial day alert
period option is 15 activated. The controller 18 exanines the tinme signal

gerer t e bY iSRSy SUURLGLEC D ALY RILLGLRY BISSRIIIIE L0 |
the battery éer¥iggsodéput Thasbdienh 4eliswcodplpfetiet vhen rReRIVERshol d
(104) 20 at carkuiergduisangid hendalddiedyPanllsl cdayuperzod (@), the
battery saver circuit 24 operates in any of a variety of
5 conventional, protocol-dependent modes under the control
of the controller 18 to alternately connect and disconnect
the power supplied from the battery 42 to the receiver
circuitry 14. The battery 42 is also coupled to output
devices 44, including the display 34 and display driver 32

10 and the alert device 38. The output devices are activated
by signals from the controller 18. All other power to the
radio pager 10 passes through the controller 18 via the
battery energy monitoring circuit 26. In accordance with
the present invention, the battery energy monitoring

15 circuit 26 measures the energy output of the battery 42

' and provides a signal 46 to the controller 18 indicative
of the present value of the energy output of the battery
42. The controller 18 examines the signal 46 to determine
if a low cell condition exists.

20 Referring next to FIG. 2, a flow chart of the
operation of the controller 18 in accordance with a
conventional low cell alert option is shown. Conventional
low cell alert options utilize a single bit in the code
plug memory 28. If the bit is set to "0*, the low cell

25 alert option is enabled; if the bit is set to "1", the low
cell alert option is not enabled.

In accordance with operation of the conventional low
cell alert option, after powering up (50) the portable
radio pager 10, the controller 16 examines the signal 46

30 to monitor the battery energy output (52) and determines
whether the battery energy output is less than a
predetermined threshold (54). If the battery energy
output is less than a predetermined threshold (54), the
controller 18 examines the code plug memory 28 to

35 determine if the low cell alert option is enabled or not
(56) .
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low¥cel | alert is activated (112) by sending a signal to the output devices
44 to present a predetermned output to the user and the low cell alert
(112) continues to be activated until the user responds (114) or the
defined 25 partial day period is exhausted (116). If the battery energy
out put has falHT®20B8Yow t he predeterm ned téhreshold (104) at a ti rre out si de
the defined partial day period (116) i.e., atinme when the user

normal ly not in prox mty.to p 1Q, 30, the S i nvention
advant ageousl y congﬁr \%’sey 8\‘/"\'/e g?r'b ‘?%Jeﬁr} A5 ORE PO b@gﬁ ?g%?eft (112).
It can be seerchehdiow t:etlﬂeabarteoxytec?rerzgautamt_qoms eagtedl KB8) bel Biv thee
predeterm ned jidyy @39l d163104pRloR {4 BB 486YN8na the low cell

condition exists (54), the low cell alert is activated
5 (60) by sending a signal to the output devices 44 to
present a predetermined output to the user. The low cell
alert (60) continues to be activated until the user
responds (62). The user's response'may be activation of
one of the user controls 40 or replacement of the battery
10 42.

Typically, the predetermined output includes
activating the alert device 38 for a predetermined time or
until activation of one of the user controls 40, thereby
presenting an audible alert to draw the user's attention

15 to the display 34. The predetermined output also
typically includes presenting a predetermined message on
the display 34 indicating the low cell condition. The
predetermined message is ordinarily presented on the
display 34 until the low cell condition is remedied by

20 replacement of the battery 42.

The conventional low cell alert option activates the
high power consuming output devices 44 without regard to
whether the user may be in proximity of the radio pager
10. The already low energy battery 42 is further depleted

25 of stored energy by activation of the low cell alert until
a user provides a response. When a user is not near the
radio pager when the low cell alert is activated, this
could cause the battery 42 to be completely discharged,
resulting in total loss of battery power to the radio

30 pager 10. This could result in the loss of messages
stored in the RAM 36 and the missing of additional
messages, decreasing the reliability of the pager,
particularly in some of today's radio pagers which
continue to receive messages in a reduced power mode after

35 the user has turned the pager "OFF".

The drawback of conventional low cell alert options

as described above has been overcome by the invention as

“This is the replacement sheet
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def I ned partial day period (116), the low cell alert (112) 35 wll not be
benerated until the defined partial day period commences (116), thereby
conserving battery power by optinmally activating the low cell alert (112)
when there PT02089Y 10 is.a high probability that
the user is iPT@RAIVity to the radio page? 10 and can thus sense the | ow
cell alert (112) and respond thereto (114) . Thus, the low cell alert

option of the gresent ;&éénu§1 n%p4act&%gt5§eééﬁ%fyﬁﬂ% %%E{Iea3§%g1ng out put
that there are times during the day that the user normally
is not in proximity of the pager. FIG. 3 describes a
process to define a partial day period for enabling the
5 low cell alert in accordance with the preferred embodiment
of the present invention, and FIG. 4 describes the partial
day low cell alert option of the present invention.
Referring next to FIG. 3, after powering up (70) the
portable radio pager 10, the controller 18 examines the
10 code plug memory 28 to determine whether the low cell
alert is enabled (72). 1If the low cell alert option is
not enabled (72), the controller 18 determines whether the
user has been prompted to enable the low cell alert option
(74). If the user has previously been prompted to enable
15 the low cell alert option (74) and the low cell alert
option is not enabled (72), the controller 18 exits (76)
the routine of FIG..3.
If the user has not been previously prompted to
enable the low cell alert option (74), the controller 18
20 activates the display driver 32 to display (78) the
message "ACTIVATE LOW CELL ALERT" on the display 34.
Processing returns to determine if the user has enabled
the low cell alert option (72).
If the low cell alert option is enabled (72), the
25 controller 18 examines the code plug memory 28 to
determine whether the partial day alert period is enabled
(80). If partial day alert period is not enabled (80),
the controller 18 determines whether the user has been
prompted to select either the full day low cell alert
30 option or the partial day low cell alert option (82). If
the user has previously been prompted to select the full
day or partial day low cell alert option (82) and the
partial day low cell alert option is not enabled (80), the
controller 18 exits (84) the routine of FIG. 3.
35 : If the user has not been previously prompted to
select the full day or partial day low cell alert option
(82), the controller 18 activates the display driver 32 to
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devi ces 44 only at tinmes defined to be tinmes when the user is normally in
proximity to the radi o pager 10. The already | ow energy of the battery 42
i s advant ageously conserved by activation of the low cell alert at
optimally 10 defined tines. At tinmes when a user is nornmally not near the
radi o pager tBT@3B3%w cell alert is not a8tivated, preventing the battery
42 from beconming totally discharged and avoi ding the | oss of nessages

stored in they W%p @g}ﬂ t §§5§? \A%Eﬁggi‘tl!‘lﬁfrl.alDA@/ﬁ% ¢ 15 present
i nvention is par ul ar ene i Cl en operating i'n ay s radlo pagers
whi ch contlnu%Lﬁ%Er%@%ﬂﬁé ﬁ§5§@§e§lﬁnlayr%@ucéﬂprW§ﬂn9Dd€tatn§rtphe user
has turned thgef@8Rine GiF'the user has enabled the partial day alert

period (80).

5 When the partial day alert period option is enabled

(80), the controller 18 activates the display driver 32 to

display (88) the message "DEFINE PARTIAL DAY ALERT PERIOD"

on the display 34. From information received wvia the user

controls 40, the partial day period is defined (90). The

10 controller 18 then stores (92) the defined partial day

period and exits (94) the partial day alert period

definition routine of FIG. 3.

While the partial day alert period definition

routine of FIG. 3, describes how the partial day alert

15 period is defined when the radio pager 10 is powered up in
accordance with the preferred embodiment of the present
invention, other methods could be emploved to define the
partial day alert period. For example, the partial day
alert period could be preset to the most. likely fourteen

20 hours of operation between eight a.m. and ten p.m. Also,
controller 18 could be prompted to enter the routine of
FIG. 3 at regular intervals or in response to a change of
the setting of one of the two bits of the code plug memory
28 which control the operation of the low cell alert

25 routine.

Referring next to FIG. 4, a flow chart of the
operation of the controller 18 in accordance with the low
cell alert option of the present invention is shown.

After powering up (100) the portable radio pager 10, the

30 controller 16 examines the signal 46 to monitor the
battery energy output (102)'and determines whether the
battery energy output is less than a predetermined
threshold (104). When the battery energy output is less
than a predetermined threshold (104), the controller 18

35 examines the code plug memory 28 to determine if the low
cell alert option is enabled or not (106).
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By 'now it shoul d be appreciated that there has been 20 provided a nore
“energy efficient and nore reliable nethod and apparatus for notifying the
user that a "low cell™ condition exists. W claim CLAIM5S 1. A nethod
for alerting the user of a low cell condition in an el ectronic device
operated by PTPAMSYy, the 5 nethod conpri®ing the steps of: nonitoring
energy output of the battery to determ ne

If the low ¢ell alert option is not enabled (106),
the low cell alert option routine is exited (108). If the
low cell alert option is enabled (106), the controller 18
again examines the code plug memory 28 to determine if the

5 full day alert period option is enabled or not (110). If
the full day alert period option is enabled (106), the low
cell alert is activated (112) by sending a signal to the
output devices 44 to present a predetermined output to the
user. Since the full day alert period option is selected

10 (110), the low cell alert (112) continues to be activated
until the user responds (114). '

In accordance with the preferred embodiment of the
present invention, if the full day alert period option is
not enabled (110), the partial day alert period option is

15 activated. The controller 18 examines the time signal
generated by the real time clock 30 and indicative of
present time to determine if the time is within the
defined partial day period (116). If the battery energy
output has fallen below the predetermined threshold (104)

20 at a time during the defined partial day period (116), the
low cell alert is activated (112) by sending a signal to
the output devices 44 to present a predetermined output to
the user and the low cell alert (112) continues to be
activated until the user responds (114) or the defined

25 partial day period is exhausted (116).

If the battery energy output has fallen below the
predetermined threshold (104) at a time outside the
defined partial day period (116), 1.e., a time when the
user is normally not in proximity to the radio pager 10,

30 the present invention advantageously conserves power by
not generating the low cell alert (112). It can be seen
that if the battery energy output has fallen below the
predetermined threshold (104) at a time outside the
defined partial day period (116), the low cell alert (112)

35 will not be generated until the defined partial day period
commences (116), thereby conserving battery power by
optimally_ectivating the low cell alert (112) when there
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whet her a low cell condition exists; nonitoring a real time clock to
determi ne whether tine is within a predeterm ned partial day alert period;
and 10 activating a user perceptible alert only if the |ow cell
condition exists and the tine is within the predeterm ned partial day alert
period. 2. ThRTRAHBH of A aim1l further cdhprising the step of 15 user
sel ectably defining the predeterm ned partial day alert period. 3. The

e o o a4 M A G000 DO G5L00 S 1, ERINARY! B B e
conpri ses theradippasger ddasmd fgnt hbueneerge dihpuicvoicalie aBgrterdy12ind
and respond thereto (114)
Thus, the low cell alert option of the present
5 invention activates the high power consuming output

devices 44 only at times defined to be times when the user
is normally in proximity to the radio pager 10. The
already low energy of the battery 42 is advantageously
conserved by activation of the low cell alert at optimally

10 defined times. At times when a user is normally not near
the radio pager to the low cell alert is not activated,
preventing the battery 42 from becoming totally
discharged, and avoiding the loss of messages stored in
the RAM 36 and the missing of additional messages. The

15 présent invention is particularly beneficial when
operating in today's radio pagers which continue to
receive messages in a reduced power mode after the user
has turned the pager "OFF".

By now it should be appreciated that there has been

20 prdﬁided a more energy efficient and more reliable method

and apparatus for notifying the user that a "low cell"

condition exists.

We claim:
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det &r i ni ng that a low cell condition exists if the energy out put of the
‘battery is less than a predeterm ned threshold va d of
Claim1 wherein the step of activating the user per tible alert conpri ses
the step of activating a visual display device on] I ‘nﬂm'lﬂlmla

condi tion exi BT82@®¥the time i's within thkl predet y alert
30 period. 5. The nethod of Claim1l wherein the step of act’ vat i fg the
user perceptible alert conprises the SEER é activating an audi ble alert
device only if the low cell condition éXi'sts 35 and the tinme is within the
predeterm ned partial day alert

1. A method for alerting the user of a low cell

condition in an electronic device operated by a battery, the
5 method comprising the steps of:

monitoring energy output of the battery to determine
whether a low cell condition exists;

monitoring a real time clock to determine whether time
is within a predetermined partial day alert period; and

10 activating a user perceptible alert only if the low cell

condition exists and the time is within the predetermined

partial day alert period.

2. The method of Claim 1 further comprising the step of
15 user selectably defining the predetermined partial day alert
period.

3. The method of Claim 1 wherein the step of monitoring
the energy output of the battery to determine whether a low
20 cell alert condition exists comprises the steps of:
measuring the energy output of the battery; and
determining that a low cell condition exists if the
energy output of the battery is less than a predetermined
threshold wvalue.
25
4. The method of Claim 1 wherein the step of activating
the user perceptible alert comprises the step of activating a
visual display device only if the low cell condition exists
and the time is within the predetermined partial day alert

30 period.

5. The method of Claim 1 wherein the step of activating
the user perceptible alert comprises the step of activating
an audible alert device only if the low cell condition exists

35 and the time is within the predetermined partial day alert
period.
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peritod. PT02089Y . 12 6. The nmethod—ef—Carm1 wherein
the step of activating the user perceptible alert conprises the steps of :

activating a visual display device; and intermtt :]““ILM“] I m
audi ble alert device. 5 7. The nethod of daim1l ﬂ t he
step of not adOZ&BOYg a user perceptible dlzert if the | dw &elT condition
exists but the tine is not within the partial day

6. The method of Claim 1 wherein the step of activating

the user perceptible alert comprises the steps of:
activating a visual display device; and
intermittently activating an audible alert device.

5
7. The method of Claim 1 further comprising the step of
not activating a user perceptible alert if the low cell
condition exists but the time is not within the partial day
alert period.
10
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al ert period. 10 PT02089Y ' _,,13,8—fﬁrp6rtable

&l ectroni ¢ devi ce designed to receive operating energy fro ener gy
cell, the portable el ectronic device conprising: Nﬂ‘“““ﬂl toring
CIrCUIt for coupling to the 5 stored energy cell tA soperating

ener gy thereoPTBRH8%Sr generating a | ow celB signal ff %he operating enerqgy
falls bel ow a predeterm ned threshol d val ue;

8. A portable electronic device designed to receive
operating energy from a stored energy cell, the portable
electronic device comprising:

a stored energy monitoring circuit for coupling to the

5 stored energy cell to measure the operating energy thereof
and for generating a low cell signal if the operating energy
falls below a predetermined threshold value;

a clock for generating a time signal indicative of real
time;

10 an output device for providing information to a user;
and

a controller coupled to the stored energy monitoring
circuit and the clock for providing an activation signal to
the output device to generate a user perceptible low cell

15 alert in response to detection of the low cell signal and
determination that the time signal is within a predetermined

time period.

9. The portable electronic device of Claim 8 wherein
20 the output device comprises a visual display device which
generates a unique display indicating a low cell condition

exists in response to reception of the activation signal.

10. The portable electronic device of Claim 8 wherein
25 the output device comprises an annunciator which generates a
unique audible alert indicating a low cell condition exists

in response to reception of the activation signal.

11. The portable electronic device of Claim 8 wherein
30 the output device comprises:

a visual display device which generates a unique visual
display indicating a low cell condition exists in response to
reception of the activation signal; and

an annunciator which intermittently generates a unique

35 audible alert to draw a user's attention to the visual
display device.
This is the replacement sheet
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a clfock for generating a tinme signal indicative of realtime; 10— an
out put device for providing information to a user; and a controller coupl ed

to the stored energy nonitoring circuit and the cl ocnm“[“mmuummmﬁn
activation signal to the output device to generate a | ow
cell 15 aler®h%%&dponse to detection of ihe I ow cell %ignal' and

determ nation that the tinme signal is within a predetermned tinme period.

9. The portable el ectrorie deviaslef ofhad 8 Weiaide 22 ctiBemout putcdevi ce
conprises a visual display device which q?nerates a uni que _di spl ay

i ndi cating a ISGRREASIINgoRIMEMBRY coupled to the controller for storing
information defining the predetermined time period.
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exi Sts in response to reception of the activation signal. 10. The portable
el ectronic device of Claim8 wherein 25 the out_pm/dev-r—cﬁrrprl ses an
annunci ator whi ch generates a uni que audible alert indic w cel |
condition exists in response to reception of the m\“\g w 11. The
port abl e el ectmogiogodevi ce of C ai m 8 wher aisn 30 T VI ce
conprises: a visual dlsplay devi ce which generates a unlque vi sual di spl ay
indicating a | ow cel nd| ﬁll on. exi stf nres ons??1 g reception of the
:}nd MitEtle

activation signal; REREY L S L i g9R3 REFS1YERcPREERE Y
uni que 35 a‘ucr_biolsarlee;r FEremt at battevy acaigeleds tatetneIubl,onhEOsehectllwadalﬂl spl ay
devi ce. receiver comprising:
a stored energy monitoring circuit for coupling to the
5 battery to measure the operating energy thereof and for
generating a low cell signal if the operating energy falls
below a predetermined threshold value;
a clock for generating a time signal indicative of real
time;
10 an output device for providing information to a user;
and |
a controller coupled to the stored energy monitoring
circuit and the clock for providing an activation signal to
the output device to generate a user perceptible low cell
15 alert in response to detection of the low cell signal and
determination that the time signal is within a predetermined
partial day alert period and for conserving power by not
providing the activation signal to the output device in
response to determining that the time signal is not within

20 the predetermined partial day alert period.

14. The selective call receiver of Claim 13 wherein the
output device comprises a display which generates a unigue
visual display indicating a low cell condition exists in

25 response to reception of the activation signal.

15. The selective call receiver of Claim 13 wherein the
output device comprises an alert annunciator which generates
a unique audible tone indicating a low cell condition exists

30 in response to reception of the activation signal.
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le'OZb89Y 14 12. The portable electronic device of
Claim 8 further conprising a nmenory coupled to the controller for.storing

i nformati on defining the predetermi ned tinme period.
15 13. A selective call receiver which receives operH““ I‘“M“‘ a
battery coupl gdgblagiogt 0, the selective callig * ¢ L M 5§ %

16. The selective call receiver of Claim 13 wherein
the output device comprises:
a display which generates a unique visual display
indicating a low cell condition exists in response to
5 reception of the activation signal; and
an annunciator which intermittently generates a unique
audible tone to draw a user's attention to the visual

display.

10 17. The selective call receiver of Claim 13 further
comprising a memory coupled to the controller for storing
information defining the predetermined partial day alert

period.

15 -18. The selective call receiver of Claim 16 further
comprising:
a code plug memory for storing at least one address
assigned to the selective call receiver;
a receiver for receiving and demodulating selective call
20 signals;

- an address correlator coupled to the code plug memory
and the receiver for correlating the demodulated selective
call signal with the at least one address to determine
whether one of the at least one address is present in the

25 demodulated selective call signal; and
a decoder for decoding the demodulated selective call
signal to derive a message therefrom in response to one of
the at least one address being present in the demodulated
selective call signal, and
30 wherein the controller activates the annunciator to
notify the user that the message has been received and

provides the message to the display.

. sh.et
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recelver conprising: a stored energy nonitoring circuit for coupling to the
5 battery to neasure the operating energy thereof and for generating a | ow
cell signal if the operating energy falls below a predeternined threshold
value; a clock for generating a tinme signal indicative of real tine; 10

an out put devigpodagoyproviding information it a user; and a controller
coupled to the stored energy nonitoring circuit and the clock for providing
an activation S|gnal to the output device to generate a_user perceptible

low cell 15 alert F’@%oﬁ%’? { DPRARATYS o FOR  LFNQTHy PEPENDENT,| and

LECTIVE CALL MESSAGE HANDLING

Abstract

A portable electronic device, such as a radio pager
(10), is designed to receive operating energy from a battery
(42). The portable electronic device (10) comprises a
battery energy monitoring circuit (26) for coupling to the
10 battery (42) to measure the operating energy thereof and for
generating a low cell signal (46) if the operating energy
falls below a predetermined threshold value. The portable
electronic device (10) also comprises a clock (30) for
generating a time signal indicative of real time, an output
15 device (44) for providing information to a user, and a
controller (18) coupled to the stored energy monitoring
circuit (26) and the clock (30) for providing an activation
signal to the output device (44) to generate a user
perceptible low cell alert in response to detection of the
20 low cell signal (46) and determination that the time signal

is within a predetermined time period.
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determ nation that the tinme signal is within a predeterm ned partial day
alert period and for conserving power by not providing the activation

signal to the output device in response to determning that the tine signal
is not within 20 the predeterm ned partial day alert period. 14. The

sel ective call receiver of Caimlggsherein the output device conprises a
di spl ay which generates a unique visual display indicating a | ow cell
condition exists in 25 response to reception of the activation signal. 15.
The selective call receiver of Claim13 wherein the output device conprises
an alert annunciator whi ch generates ma-untgue-audrbig toge i ndicating a | ow
cell condition exists 30 in response to activation
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16. The selective call receiver of Caim 13 wherein the output device
conprises: a display which generates a unique visual display indicating a
| ow cell condition exists in response to 5 reception of the activation
signal; and an annunci ator which intermttently generates a unique audible
tone to draw a user's attention to the vigigal display. 10 17. The
selective call receiver of Claim113 further conprising a nenory coupled to

the controller for storing START
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informati on defining the predeterm ned partial day alert period. 15

18. The selective call receiver of Claim1l6 further conprising: a code
plug nenory for storing at | east one address assigned to the selective cal
receiver; a receiver for receiving and denodul ati ng sel ective call 20
signals; an address correlator coupled to thggcode plug nemory and the.

recei ver for correl ating-the denodul ated selective call signal with the at
| east one addres I nNp whether one of the at |east one address is
present in the 45 § o sel ective call signal; and

PROMPTED TO
SELECT LOW
CELL ALERT?,

F78

IS |
DiQiTJSILRT NO PROMPT USER
"ACTIVATE LOW
FERIOD CELL ALERT?"
ENABLED?

82

HAS
USER BEEN
PROMPTED TO SELECT
FULL/PARTIAL DAY
ALERT PERIOD?

PROMPT USER
"DEFINE PARTIAL
DAY ALERT PERIOD"

86
DEFINE PARTIAL 4
DAY PERIOD IN-
PROMPT USER
ACCORDANCE WITH *SELECT FULL
USER INPUTS DAY/PARTIAL DAY
ALERT PERIOD"

STORE DEFINED
PARTIAL DAY
PERIOD

FIG. 3

This is the replacement sheet

Date: l‘ 8 OCT 1995



a.décoder for decoding the denodul ated sel ective call signal to derive a

hmessage therefromin response to one of the at
present in the denodul ated sel ective call

si gnal ,

| east one address being
and 30 wherein the

controll er activates the annunciator to notify the user that the nmessage
has been received and provides the nessagg to the display
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