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BACKGROOND. OF  THE T NVENTTON T Frera—or T e tnventiomn 10 “Ttre
present invention relates to the field of cellular phone battery. Mre s
speci f ibgbédoget N€ Present invention relates to the chapgrosesabsssel | ul ar ;
phone battery by nobile personal conputer (PC). 2. Background I nformation |

15 Today, cellular phone and nobil e PC have becone indi spensabl e busi ness
equi pnent to many business and technical professionals, particularly those
who travel frequently. Typically, users who travel wth both of these

equi pnent would carry two separate
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BACKGROUND OF THE INVENTION
1.  Field of the Invention
10 The present invention relates to the field of cellular phone
battery. More specifically, the present invention relates to the charging
of cellular phone battery by mobile personal computer (PC).
2.  Backoround Information
15

Today, cellular phone and mobile PC have become
indispensable business equipment to many business and technical
professionals, particularly those who travel frequently. Typically, users !
who travel with both of these equlpment would carry two separate
20 incompatible battery chargers, one for charging the cellular phone
battery, and the other for charging the mobile PC battery. This prior art
approach to charging the various battenes is cumbersome and less than
desirable. ‘It would be a lot more desirable if one of the battery chargers
can be eliminated. As will be disclosed in more details below, -the
25 present invention provides for a method and apparatus for charging the

celiular phone battery by the mobile PC that achieves the desired and

other resuits.



20 4 nconpatible battery chargers, one for charging the cellular phone
battery, and the other for charging the nobile PC battery. This prior art
approach to charging the various batteriées is cunbersone and | ess than
desirable. It woul dRsAedpOt NDre desirable it one of the battery pela

can be el i m nated. dvAs'vvl Il be disclosed in nore details bel ow, the 25s9§fs§as
present invention provides for a nmethod and apparatus for charging the

cel lul ar phone battery by the nobile PC that achi eves the desired and ot her
results. WO 96/ 21900

PCT/ US95/ 16488 SUMVARY OF THE | NVENTI ON The desired results are

advant ageousl y achi eved by providing an ot herwi se conventional PCMCI A card

wi th additional

_ The de_siréd results are advantageously achieved by
providing aﬁ otherwise conventional PCMCIA card with additional
5 cellular phone battery cha_rg'ing circuitry, and an othetwi.sé conventional

aaapter cable with a PCMCIA card connector at one end, having a
battery characteristic encoder. The adapter cable in conjunction with
the PCMCIA card couples the celiular phone battety to a mobile PC.
The cellular phone battery charging circuitry, using power supplied by

10 the mobile PC, charges the cellular phone battery, in accordance to
battery characteristic information provided by the battery characteristic
encoder. Preferably, starting and stopping operation of cellular phone

battery charging cireuitry is controlled by mobile PC.

15 in one embodiment, the cellular phone battery charging
circuitry comprises a two stage DC-DC converter and an addressable
flip-flop. <<The first stage is used to ramp up the voltage and the

- second stage serves as a limited current adjustable power supply.>>
The battery characteristic encoder comprises a number of control lines

20 strapped in a celiular phone battery specific manner, denoting the
cellular phoneé battery's required charging voitage, current and slope
profile. Mobile PC is provided with.a cellular phone battery charging
software application including a monitor routine for automatically
controlling operation of cellular phone battery charging circuitry and an

25 end user interface for customizing the control of cellular phone battery

charging circuitry. 2



5 . cellular phone battery charging circuitry, and an ot herw se .
conventional adapter cable with a PCMCI A card connector at one end, having

a pattery. c r caple T n conjunction w e
PCMCI A card coupl es the ceIIuIar phone battery to a nobile PC. The cellular-
phone bgpbghisesharging circuitry, using power suppli edPexusssi6usse nobil e
PC, charges the cellular phone battery, in accordance to battery
characteristic information provided by the battery characteristic encoder.
Preferably, starting and stopping operation of cellular phone battery
charging circuitry is controlled by nmobile PC. 15 I n one
enbodi nent, the cellular phone battery charging circuitry conprises a two
stage DC-DC converter and an addressable flip-flop. <<The first stage is
used to ranp up the voltage and the second stage serves as a limted
current adjustable power.supply.>> The battery characteristic encoder
conpri ses a nunber of control lines 20 strapped in a cellular phone

battery specific minrI]ne ran a?tgpnoatte e%'nbtor&?ment battery characteristic encoder

oompnses a number of reslstors for provndmg charglng voltage current,

and slope feedback 16 the mobule PC.



cel l,ul ar phone battery's required charging voltage, current and sl ope
profile. Mobile PCis provided with a cellular phone battery charging
software application including a nonitor routine for autoratically

coritrol ling operat W,@,&el | ul 'ar phone battery charging circuitr Yec3iishodiksss
ace for

25 end user inter custom zing the control of cellular phone
battery charging circuitry. WO 96/ 21900

PCT/ US95/ 16488 I n an alternate enbodi nent, battery characteristic encoder
conprises a nunber of resistors for providing charging voltage, current, .
and sl ope feedback to the nobile PC. 3

The p_r,e_sént invention will be déscribed by way of
exemplary embodiments, but not limitations, illusirated in the
5 accompanying Idrawing's_ m which Iike' rqu_rences_ Ideno'te éimilar
elements, and in which: |
Figure 1 illustrates charging of a cellular telephone
battery by a mobile PC in a_écordan_ce to the teachings of the present
invention; |
10 ‘Figure 2 illustrates one embodiment of t’hé PCMCIA card
of Figure 1 in further detail;
Figures 3a-3b illustrate two embodiments of the
PCMCIA connector end of the connecting cable of Figure 1 in further
detalil;
15 : ' Figuré 4 illustrates an architectural view of one
embodiment of the mobile PC of Figure 1;
Figure 5 illustrates a software view of one embodiment of
the mobile PC of Figure 1; __ .
Figures 6a - 6b illustrate two exemplary user interface

20 windows of cellular phone battery charger application of Figure 5.
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BRI EF DESCRI PTI ON OF DRAW NGS The present invention will be described by

way of exenplary enbodl ments, DUl not rrmtatrons, T Hostrated—rr—the—>5
acconpanying drawings in which |ike references denote simlar elenments, and.
in whiciwodsragesee 1 illustrates charging of a cellul ar txdipgdesncsepattery by

a nobile PCin accordance to the teachings of the present invention; 10
Figure 2 illustrates one enbodi nent of the PCMCIA card of Figure 1 in
further detail; Figures 3a-3b illustrate two enbodi nents of the PCMCI A
connector end of the connecting cable of Figure 1 in further

. " Inthe folltiawin'g desbription, for 'purboses of explanation,
specific numbers, materials and configurations are set forth in order to
5 provide a thorough understanding of the present invention. However, it
will be apparent to one skilled in the art that the dresent invention may be
practiced without the specific'deta'ils. In other instances, well known
features are omitted dr simpliﬁed in order not to obscure the present
invention.
10 |
Figure 1 illustrates charging of celiular phone battery 13
_ by a mobile PC 10 in accordance o the present invention. More
specifically, b'attefy 13 of céllular phone '12 is charged by charging
circuitry 18 of the bresent invention, provided to PCMCIA card 18, using R
15 DC power of mobile PC 13, and in accordance to charging parameter
information provided by battery characteriétic encoder 21 of the present
invention, prdvided to PCMCIA connector 22 of adpater cackle 23.
Charging parameter informatiori includes required charging voltage,
charging current and charging slope of battery 13. :
Cellular phone 12 includes battery 13 and adapter socket | |
26. Battery 13 of cellular phone 12 is designed to supply cellular
phone 12 with DC power, enabling cellular phone 12 to operate in
standalone mode for an extended period of time without being
25 connected to an AC power source. Battery 13 by way of examples may
be NI-CAD or NI-MH type of batteries. Operation includes making and

5



det ai | 15 Figure 4 illustrates an afchi'tect ural view of one
enbodi nent of the nobile PC of Figure 1; Figure 5 illustrates a software
vi ew of one enbodi nent of the nobile PC.of Figure 1; Figures 6a - 6b

Il l'ustrate two exegpl ser interface 20 w ndows of cellular p
battery charger" ap%’g};ﬁl n of Figure 5. 4 WD 96/21900 Betsosnoiss

PCT/ US95/ 16488 DETAI LED DESCRI PTI ON OF THE I NVENTION In the fol | owi ng
description, for purposes of explanation, specific nunbers, materials and
configurations are set forth in order to i

receiving calls as well as stand by to receive calls. As the DC power of
battery 13 are drained or consumed by cellular phone 12, battery 13
~ must be recharged. Unlike the prior art approach of removing battery
13 from cellular phong 12 and Eec_hargi,ng it using an "off-line" battery
S charger, under the present inventionl. battery 13 is rebhargéd with

battery 13 remain installed in cellular phone 12.

Adapter soc_két 26is used for delivering the charging
power to battery 13, Preferably, adapter socket 26 is simply a
10 conventional adap_tef socket for receiving DC power from a DC power
source, such as a car cigarette lighter, found in most cenular phones.
Thus, excepi for the manner battery 13 is charged under the present
invention, cellular phone 12 including its battery 13 and adapter socket
26 is intended to represent a broad category of cellular phones known
15 inthe art. Their constitutions and functions aré well known and wili not

be otherwise further described.

Cellular phone 12 including battery 13 and adapter socket
23 is coupled to PCMCIA card 18, by way of ad‘apter cable 23. Adapter
20 cable 23 includes a cellulgr phone connector 24 at one end, and a
. PCMCIA connector 22 at the other end. ‘Cellular phone cdﬁnebtor 24
mates with adapter sOdket 26, Whéreas PCMCIA connectof 22 mates
with receiver socket 20 of PCMCIA card 22. For the illustrated
embodiment, cellular phone connector 24 is sir'nplly a conventional
25 cellular phone connector found in many prior art adapter cables,

whereas PCMCIA connector 22 is provided with battery characteristic

6



5 provide a thorough understanding of the present invention. However, it -
will be apparent to one skilled in the art that the present invention may ~
be practiced w thou € SpeciTrc aerartrs. rmother—Tnstances—wet—krowi—

features are omtted or sinplified in order not to obscure the present .

I nvent i ewoseldiedoi gure 1 illustrates charging of cell ul ar petypsssbagt ery 13 by

a nobile PC 10 in accordance to the present invention. Mre specifically,

battery 13 of cellular phone 12 is charged by charging circuitry 19 of the

present invention, provided to PCMCIA card 18, using 15 DC power of nobile

PC 13, and in accordance to chargi ng paranmeter information provided by

battery characteristic encoder 21 of the present invention, provided to

PCMCI A connector 22 of adpater cackle 23. Charging paraneter information

i ncl'udes required charging voltage, charging current and chargi ng sl ope of

battery 13.

encoder_21 of.'the_ pfese_nt_ invention. However, based on the __

description to folio,viv. it will be 'apparerit to those skilled in the art that

charg'ing characteristid. enbodér 21 may also be disposed in celiular

bhone connector 24 Instead. As will be described in.more detail below,

5 battery characteristic encoder 21 is celiular phone battery type specific.

In other words, adapter cable 23 is cellular phone battery type specific.
Except for charging characteristic encoder 21, adpater cable 23 is
intended to rep_résént a broad category of Iiké elements known in the art,
whose oonsti_tutiohs and functions are well known, and will not be

10 otherwise further described. Battery characteristic encoder 21 will be

described in more detail below 'with additional references to Figures

3a - 3b.

| PCMCIA card 18 comprises the earlier described receiver
15 .socket 20 and cellular _pﬁone battery charging circuitry 19 of the present
invention. Except for cellular phone baitery charging circuitry 19,
PCMCIA card 18 is intended to represent a broad category of such
cards known in the ant, including but not fimited to fax/modem cards. In
‘view of the close functional relationship between fax/modem PCMCIA
20 cards and celiular phones, fax/modem PCMCIA cards are aétually ideal
candidates for ih_corpbrating the cellutar phone battery charging circuitry
19 of the present invention. The constitutions and functions of the .
various PCMCIA cards availa_ible i'n_the market are well known; and will
not be otherwise further described. Cellular phone battery charging
25 circuitry 19 wi.ll be described in more detall below with additional

references to Figure 2. |
7



20 Gel lul ar phone 12 includes battery 13 and adapter socket 26. Battery 13
of cellular phone 12 is designed to supply cellular phone 12 with DC power,
enabling cellul ar phone 12 to operate in standal one node for ‘an ext ended
period of time W tdedthnd 25 connected to an AC power source. Y
13 by way of exanples nay be NI-CAD or NI -IVH type of batteries. Operation

i nc] udes maki ng and 5 WO 96/ 21900

PCT/ US95/ 16488 receiving calls as well as stand by _ to receive calls. As the
DC power of battery 13 are drained or consunmed by cellular phone 12,
battery 13 nust be recharged. Unlike the prior art approach of renoving
battery

P_CM_CIA card 18 is coupled to mobile PC 10 by way of
receiver socket 16. Mobile PC 10 in turn may be connected to an AC
bower source via PC battery charger 14. Howaever, it will be apparent 10 .
5 those skilled in the art from the description to follow that the present
invention may be practiced Wiih or without mobile PC 10 being |
connected to an AC pdwer source. Furtherrhore. the pres‘ént invention
may be practiced with non-mobile computers provfded they &re
_ equipped to receive PCMCIA card 18 or use a similar card designed for
10 aPC local bus (e.g. ElSA ISA or PCI). By way of example, non-mobite
computers may'be a properly equipped desktop PC at the traveling

user's home or destination location.

In addition to receiver socket 16, mobile PC 10 further
15 comprises battery 18 and preferably means for controliing starting and
stopping operation of cellular phone 'battery charging circuitry 19 of
PCMCIA card 19. Preferably, receiver éoék‘et 16 is simply a standard
conforming PCMCIA card ié'ceiver socket. In one embodiment, means
for controlling Starling and' stopping operation of cellular phone battery
20 -charging circuitry 19 includes celluiar phone battefy charging software
application 11. Except pr.cellulér phone'b-attery charging software
application 11, mobile PC 10 is intended to represent a broad category
of mobile PCs knov\'m. in_ihe art, whose constitutions and functidns are
well known, and will hoi be otherwise further described. An exemplary

25 celiular phone battery charging software application 11 will be

8



13 fromcellular phone 12 and recharging it using an "off-line" battery.5
charger, under the present invention, battery 13 is recharged wth battery

I3 Tenarn rnetal red i cettotar pione 12 Atapr er SOCRetr 20 15 used ot
delivering the charging power to battery 13. Preferably, adapter socket 26 -
I s si ML ofiarbpy CONvVentional adapter socket for receivipggusbseaeser froma
DC power source, such as a car cigarette lighter, found in nost cellular
phones. Thus, except for the manner battery 13 is charged under the present’
i nvention, cellular phone 12 including its battery 13 and adapter socket 26
Is intended to represent a broad category of cellular phones known 15 in
the art. Their constitutions and functions are well known and will not be

ot herwi se further described. Cellular phone 12 including battery 13 and
adapter socket 23 is coupled to PCMCIA card 18, by way of adapter cable 23.
Adapter 20 cable 23 includes a cellular phone connector 24 at one end, and
a described in more detail below with additional references to Figures 4

Havmg gnven an overview descrrptlon of the present
5 invention, celiular phone battery chargmg circuitry 19, battery

characteristic encoder 21 and an exemplary celiular phone battery
charging software application 11 will now be further described in order
with additional references to the remair'!ing“"figures. However, before
describing these elements of the preserlt invention in detail, it should be

10 noted that in view of the novel placemehts of the various
hardware/software elements, the present invention may be |
advantageously practiced without requiri'ng any mddifieatioris to cellular
phones 12 and mobile PC 10 (except loading of software application

C11). ‘

15 _

| Figure 2 illustrates one embodiment of cellular phone

battery charging circtrit_ry 19 and PCMCIA card 18 in further detait.. For

the illustrated embddiment, cellular phohe béttery charging circuitry 19

~ includes DC-DC oom'f'erte'r 44 and an addressable flip-flop 40 coupled

20 1o each other as shown. 'Additionally, DC-DC converter 44 is coupled to_
mobile-PC 10 by .way of power input line 34 and standard conforming
PCMCIA plug 28, and to adapter cable 23 by way of control signal lines

46, power output line 48 and receiver socket 20.

25 «<DC-DC converter 44 is a two stage DC-DC co'nvertér.
The first stage is used to ramp up the PCMCIA voltage (5v) to a higher

9



PCMCI A connector 22 at the other end. Cellul ar phone connector 24 mates
w th adapter socket 26, whereas PCMCI A connector 22 mates with receiver
socket 20 of PCMCI A card 22. For the illTustrated enbodi ment, cellular phone

connector 24 is si nventional 25 cellular phone connector %}g
many prior art 'adag?é%@a | es, whereas PCMCI A connector 22 is provll, e Widfﬁa
batt.ery characteristic 6 WO 96/ 21900

PCT/ US95/ 16488 encoder 21 of .the present invention.. However, based on the
description to follow, it will be apparent to those 'skilled in the art that
chargi ng characteristic encoder 21 may al so be di sposed in cellular phone

connector 24 Instead. As will be described in nore detail bel ow,

voltage (e.g. 15v). The second stage serves as a limited current
adjustable power supply. Suitable DC-DC converters for the first stage
include MAX 772 5-15v 1A DC-DC converter manufactured by MAXIM
Integrat_éd Products of Sunnyvale, CA, and suitable DC-DC converters -

5 for the second stage incl;j_d'e LM205 manutactured by National |

Semiconductors of Santa Clara, CA. >>

DC-DC converter 44 is turn on or off by flip-ﬂop 40. While
in an "On" st,aie. DC-DC converter 44 receives DC poWer from power
10  input line 34, and outputs converted DC- power on power output line 48,
in accordance to charging parameter informétion received over control
signal lines 46. As described earlier, the cha_rging parameter
information includes the required charging voltage, charing'-current
and charging slope of battery 13. '
15 ) | .

Flip-flop 46 is coupled to PCMCIA intertace circuitry 30 by
way of a data input line 36 and a load c'ontrol'iine_as. As shown,
PCMCIA interface circuitry 30 includes address decoding circuitry 32.
Flip-fiop 40 is mapped in PCMCIA configuration space. Flip-flop 40 is
20 set and reset by mobile PC 10, by writing a"1" and a "0" bit to the

particular PCMCIA configuration address. |

While the cellutar phone battery charging circuitry 19 has
been described with an embodiment having its DC-DC converter 44

- 25  turn on/off by addressable flip-flop 40, it is readily apparent to those

10



5 battery characteristic encoder 21 is cellular phone battery type '
specific. In other words, adapter cable 23 is cellular phone battery type

SPecITrc. EXCEpr rtor cnarging

is intended to represent a broad category of |ike elements known in the
art, whygees@asti tutions and functions are well known, pewdises/iésssnot be 10
ot herwi se further described. Battery characteristic encoder 21 wll be
described in nore detail below with additional references to Figures 3a -
3b. PCMCI A card 18 conprises the earlier described receiver 15 socket 20
and cel lul ar phone battery charging circuitry 19 of the present invention.
Except for cellular phone battery charging circuitry 19, PCMCIA card 18 is
i ntended to represent a broad category of such cards known in the art,
including but not limted to fax/nodemcards. In view of the close
functional relationship between fax/nodem PCMCI A 20 cards and cel | ul ar
phones, f askilieddnthieoMtitratddCdC goavertar 4 may ibedturned on/off by a

variety of other simple hardwa're and software approaches.

I:=Igures'33 - 3b illustrate two embodiments of battery'
5 charactéristic encbder 21 in further detail. Fig:ur'e 3a illustrates an
analog approach, whereas Figure 3b illustrates a digital approach.
For the analog embodiment, battery characteristic encoder 21 includes
shunt resistor R1 for providing current feedback, resistors R2 and R3 for
pmﬁding voltage féédback. and resistor R4 for selecting the charging
10 slope. The values for reéistofs R1 - R4 are cellular phone battery
specific. .«B.y wéy of e_xample,'for a M715 battery used in NOKIA
Cityman cetlular phone (7.2v 850 mAhr), the resistances of R1-R4 are
9.5K, 3.15K, 0.4, and 360 ohms respectively.>> For the digital
embodiment, five control lines 46 are provided to select one of thirty-two
15 predetermined charging voltage, current and siope combinations (2**5
= 32); The particular strapping bf control lines 46 is cellular phone

battery specific.

Figure 4-5 and 6a-6b illustrate one exemplary cellular
20 phone battéry charging software application 11. Flgure 4 illustrates
the relevant hardware elements of mobile PC 10 éxecuting exemplary
cellutar phone battery charging software applicaiion 11. Figure 5§
illusirates other software elements on mobile PC 10. Figure 6a - 6b
illustrate two essential end user interface windows 134a - 134b of

25 exemplary cellular phone battery charging software applicatioh 11.

1



candi dat'es for incorporating the cellular phone battery charging circuitry
19 of the present invention. The constitutions and functions of the various
PCMCI A cards available in the market daré& well known, and will not be

ot herw se further Qg8 949 Cel lular phone battery charging 25 Ci-éﬁb'éskfn&ss
19 will be described’'in nore detail below with additional references to

Figure 2. 7 WD 96/ 21900

PCT/ US95/ 16488 PCMCI A card 18 is coupl ed to nobil e PC 10 by way of receiver
socket 16. Mobile PC 10 in turn may be connected to an AC power source Vvia
PC battery charger 14. However, it will be apparent to 5 those skilled in
the art fromthe description to follow that the present

As illustrated in Figure 4, mobile PC 10 includes CPU
_11 0, cache memory 114 main memdry 118, mémory controller 1i6
and CPU bus 112 coupled to each other as shown. Mobile PC 10
further comprises bus centroller 120, various IO devices 124 and I/O
S  bus 122 coupled to each other as shown. Memory controlier 118 and
bus controller 12!) are a_lsb coupled to each other. PCMCIA card 18
incorporated wi_th the teachings of the present invention is coupled to /O
bus 122. Addit_ionélly. bus coﬁtrol_ler 120 includes BIOS registers (not
_ shown) for storing.control and status information of battery 15 of mobile
10 PC 10 and BIOS firmware for detecting the status of battery 15 and
storing the control a_;nt_l status information into BIOS registers
accordingly. Control and status information includes in particular the

charge level of battery 15. -

15 As illustrated in Figure 5, in addition to exemplary cellular
phone battery charging application 11, mdbile PC 10 further preferably
executes a window based operating system 126 including window
subsystem 128 fo} provi.di"ng various system services including
"windowing" services for presenting windowed end-user interfaces to

20 user of mobile PC 10.  Exemplary cellular phone battery charging

. application 11 includésend user interface 134 and monitor routine
136. Monitor routine 136 monitors the above déscribed BIOS registers
for predefined conditioﬁs. Whenever the predefined conditions are
satisfied, monitor routine. 136 starts/stops operaiion of cellular phone

25 Dbattery charging circuit 19 accordingly; For the gbove described
embodiment where addressable flip-flop 40 is employed, monitor

12



i nvention may be practiced wwth or wi thout nobile PC 10 bei ng connected.to

an AC power source. Furthernore, the present invention nmay be practiced :
mﬁmmpeMd
[ | SA or .

18 or use a simlar card designed for 10 a PC |local bus (e.g. ElISA

PCl). Bwospisth exanpl e,

desktop PC at the traveling users hone or destination |ocation.
to receiver socket 16, nobile PC 10 further 15 conprises battery 15 and
preferably nmeans for controlling starting and stopping operation of

cel lul ar phone battery charging circuitry 19 of PCMCIA card 18. Preferably,
‘recei ver socket 16 is sinply a standard conform ng PCMCI A card receiver

socket. I n one enbodi nent,
operation of cellular phone battery 20

non- nobi | e conputers may be a JEPoshsagqui pped

In addition

means for controlling starting and stopping
charging circuitry 19 incl udes

cel lul ar phone battery charging software application 11. Except for
cel lul ar phroutine336estarts and stons epdratien of cellular phone battery

10

15
~ selection of the "manual” way of providing the locations of the above

20

25

charging circuit 19, by writing to the predetermined ¢onfiguration
address in the PCMCIA configuration space. |

As illustrated in Flures 6a - sbﬁ.: | end user interface 134

includes first and second windows 134a - 134b. From first window

134a, user of mobile PC 10 may select automatic charging of cellular
phone battery 13, button 138, and a. PC battei'y condition for goveming
the starﬁng/_s'topping 6f cellular phone battery ¢harging, input box 142.
User b__f mobile PC 142 may further specify the locations of the above
described BIOS registers and other related control information indirectly,
by selecting one of a number supported mobile PC types (brand A,
brand B etc.), selection box 140. These information by PC type may be
provided to the cellular phone charging application 11 either statically
or dynamically. From second window 134b, which is displayed upon

described BIOS registers and other related control information in first
window 134a, user of mobtle PC 10 may specmc the stamng address
of the BIOS reglsters input box 146, as well as first and second bit
patterns for denoting charging of cellular phone battery is active or | .
inactive. As illustrated, in either window 134a or 134b, user of mobile
PC 10 is also provided with the ability to disable cellular phone battery
chargmg. button 136, and the abuhty to enable cellular phone battery
chargmg uncondmonally, button 144

13



app].j cation 11, nobile PC 10 is intended to represent a broad category of
mobil e PCs known in the art, whose constitutions and functions are well
known, and will not be otherw se further déscribed. Anh exenplary 25

cellul ar phone bat rging software application 11 will be 4R
96/ 21900 Dat W deefibid PCT/ US95/ 16488 C 0o > 16488

described in nore detail below with additional references to Figures 4 -6.
Havi ng gi ven an overvi ew description of the present 5 invention, cellular
phone battery charging circuitry 19, battery characteristic encoder 21 and
an exenplary cellul ar phone battery charging software application 11 w |
now be further described in order with additional references to the
remai ni ng figures. However, before

Thus, a me_thod and apparatus for automatic cellular
phone battery charging by mobile personal computer has been
described. While the methods and apparatus of the present invention
have been described in terms of the above illustrat-ed. embodiments,

5 those skilled in the art will recognize that the invéntion is not limited to
the embodiments described. The present inventidn can be p!racticed
with modification and alteration within 1h_e spifi_t and scope of the
appended claims. The description is thus 1o be regarded as illustrative

instead of restrictive on the present inventior.

14



des':lmmm&mmnnents of the present invention in detail, it shoul d-be
10 | i _  Mllew of the novel placenents of the various
—Tar dwar &/ sof t'\ware &l ememTs—
practiced.wi thout requiring any nodifications to cellular phones 12 and
nobi | e RedkBidoexcept | oadi ng of software application llpcrnisesmdédgsire 2
Il lustrates one enbodi nent of cellular phone battery charging circuitry 19
and PCMCI A card -18 in further detail. For the illustrated enbodi nent, )
cel lul ar phone battery charging circuitry 19 includes DC DC converter 44
and an addressable flip-flop 40 coupled 20 to each other as shown.
Addi tionally, DC-DC converter 44 is coupled to nobile-PC 10 by way of power
i nput line 34 and standard conform ng PCMCI A plug 28, and to adapter cable
23 by way of control signal lines 46, power output |ine 48 and receiver
socket 20. : o '

What is claimed is:

1 1. A PCMCIA card comprising:
2 - a) a first connector for r’néting with a receiver socket of a computer
3 and receiving first DC power at a first voltage leve! from the computer
4 through the receiver socket;
5 b) cellutar phons battery charging circuitry coupled to the first
6 connector for'receiving the first DC power, converting .the first DC power
7 to second DC power at a second voltage level in accordance to battery
8 charging parameter information received, and outputting the second DC
9 power; |
10 ¢) a second connector coupled to the cellular phone battery
11 charging circuitry for coupling the cellular phone battery charging
12 circuitryto a battery characteristic encoder for receiving the battery
13 charging parameter information from the battery characteristic encoder
14 and passing on the battery charging parameter information to the
15 cellular phone battery charging circuitry, and for coupling the cellular
16 phone battery charging circuitry to a celiular phone battery for receiving
17 the second DC power from the cellular battery charging circuitry and
18 charging the cellular phone battery with the second DC power.

1 2 The PCMCIA card as set forth in claim 1, wherein the cellular
phone battery charging circuitry comprises a DC-DC converter coupled

3 to the first and second connectors for receiving the first DC power,

15



25 <<cDC- DC conv stage DC-DC converter. The
first stage is used to ranp ﬂﬂ"ﬂlumuﬂlllmlmm age (5v) to a higher 9 Wo
96/ 2190 PCT/ US95/ 16488

voltagg (e.g. 15v) sgcond stage serves as a limted current 3@14,&;55
power pupply. Suit qmbc DC converters for the first stage include I\/Axﬁ%gs
5-15v A DC-DC converter manufactured by MAXIM I ntegrated Products of

Sunnyval e, CA, and suitable DC-DC converters 5 for the second stage

i nclude LM205 manufactured by National Sem conductors of Santa C ara, CA.
>> DC-DC converter 44 is turn on or off by flip-flop 40. Wiile in an "On"
state, DC-DC converter 44 receives DC power from power

4 converting the first DC power to the second DC power in accordance to
5 the cellular phone battery charging parametér'information received, and

outputting the second DC power.

3.' The PCMCIA card as set forth in claim 2, wherein the cellular
phone battery charging circuitry further comprises a flip-flop coupled to
the DC-DC conventer for_ outputting an enabhng/disablmg signal for

HOOWON e

enabling/disabling the DC-DC converter.

4. The PCMCIA card as set forth in claim 3, wherein
the first connector is further equipped to receive addresses and
data from the computer fcr settmg/resettmg the flip-flop to output the

enabling/disabling- sngnal
the PCMCIA card further comprises PCMCIA interface circuitry

coupled to the ilrst connector, mcludmg address decodmg circuitry, for
responding to the recelved addresses and data, |
the flip-flop is further coupled to the PCMCIA interface circuitry

O 0 N O v W N

and mapped to an configuration address of a PCMCIA configuration

fam—y
o

address space.

5. A cellular phone adapter cable comprising:

a first connector for mating with a PCMCIA bard. providing the
PCMCIA card with ba_'ttéry charging pa.ra'meier information, and
receiving DC power qutput by the PCMCIA card inlaccordance to the

th B W N e

battery charging parameter inf_cjrmation provided; “

16



Llwq’ u“uf”mﬂm nd outputs converted DC power on power output |ine 48,
rging paraneter infornmation received over contro
S|gnal i nes 46.° AS déSCTiDed earTTer—Tme Chargr g paraneter—+nforrat+on—
i ncl udes the required charging voltage chargi ng current and chargi ng sl ope -
of bat t eiowehmoeol> Flip-flop 40 is coupled to PCMC A i ntprringsssnéass cui try 30
by way of a data input line 36 and a |oad control line 38. As shown, PCMCIA
interface circuitry 30 includes address decoding circuitry 32. Flip-flop 40-
i's mapped in PCMCI A configuration space. Flip-flop 40 is 20 set and reset
by nobile PC 10, by witing a "1" and a "0" bit to the particular PCMC A
configuration address. Wile the cellular phone battery charging circuitry
19 has been described with an enbodi nent having its DC- DC converter 44 25
turn on/of f by addressable flip- flop 40, it is readily apparent to those

6 a cable havmg a first end ooupled to the first connector for

7 transporting the DC power;
8 a second connector coupled tc a second end of the cable for

9 lﬁating with a cellular pho'ne for providing the DC power to the cellular

10 phone including charging a battéiy of the cellular phone.

6.  The cellular phone adapter cable as set forth in claim 5, wherein
the first connector comprises a battery characteristic encoder for

providing the battery charging parameter information to the PCMCIA

WO e

card.

7. The cellular phone adapter cable as set forth in claim 6, wherein
the battely characteristic encoder compnses a plurahty of resustors for
providing a chargmg voltage feedback, a charging current feedback
and a charging slope feedback to the PC_MCIA card as the battery |

th B W N e

charging parameter information.

8. The cellular phone adapter cable as set forth in claim 6, wherein
the battery characteristic encoder comprises a plurality of control lines
strapped in manner to denote one of a plurality of predetermined

charging voltage, charging current, and charging slope combinations as

Wm A W N e

the battery charging parameter information.

1 9 The cellular phone adapter éable as set forth in claim 5, wherein,

17



skitied in the art that oo cHINIMBBIBMY ve curneo onrof i by a o
variety of other sinple hardware® artd sof fwafe approaches. Figures 3a - 3b

il lustrate two enbgeiogRives Of battery 5 characteristic encoder 2peyiisesieass
further detail. Figure 3a illustrates an anal og approach, -whereas Figure 3b
illustrates a digital approach. For the anal og enboedi nent, battery
characteristic encoder 21 includes shunt resistor RL for providing current
f eedback, resistors R2 and R3 for providing voltage feedback, and resistor
R4 for selecting the charging 10 slope. The values for resistors RL - R4
are cellular phone battery specific. <<By way of exanple, for a M/15
battery used in NOKIA

2 the second connector comprises a battery characteristic encoder
3 for providing the battery charging paraméter information to the PCMCIA
4 card; and _ | | _

5 | ‘the cable further tré_nspoﬂ_s the battery charging parameter

6

information.

10. A mobile personal comput_er-- (PC) 'comprisin'g:

a receiver sock_ét_ for mating with @ PCMCIA card having cellular
phone battery charging circuitry, a_nd supplying first DC power at a first
voltage level and contro! signals to the cellular phone battery charging
circuitry, the control signals enabling/disabling the cellular battery
charging circuitry, and when enabled, the cellular battery charging
circuitry converting the first DC power to a seéond DC power ata

second voltage level in accordance to charging parameter information

W 0 N1 O bW N

received, and outputting th_e'second- DC power; and

[—
o

control means coupled to the receiver socket for generating the

control signals for the cellular phone battery charging circuitry.

|
[ ]

11.  The mobile PC as set forth in claim 10, the control means
comprises writing means coupled 1o the receiver socket for generating
the control signals by selectively writing a "1" bit or a"0"bitto a

predetermined configuration address of a PCMCIA configuration

Wt o BWON e

address space.

1 12, The mobile PC as set forth in claim 10, wherein

18



O tyma mmjl”uulumﬂm)mﬂ"\(s? 2v 850 mhhr), the resistances of RI-R4 are 9. 5K,
15K, respectively.>> For the digital enbodinent, five
control i est 46" ar®e Provided ToO select one ol TN TTy-Two—t ;
chargi ng voltage, current and sl ope conbi nations (2**5 = 32). The
parti cuwarsezi190appi ng of control lines 46 is cellul-ar plrocTasesnddss v
specific. Figure 4 5 and 6a-6b illustrate one exenplary cellular 20 phone
battery charging software application 11. Figure 4 illustrates the rel evant -
hardwar e el enents of nobile PC 10 executing exenplary cellular phone
battery charging software application 11. Figure 5 illustrates other
software el enents on nobile PC 10. Figure 6a - 6b illustrate two essenti al
end user interface wi ndows 134a - 134b of 25 exenplary cellular phone.
battery charging software application 11. .

the mobile PC further cernprises a battery for supplying DC power

to the mobile PC; and
the control means comprises
one or more BIOS regrsters for stormg control and status
" information of a battery of the mobile PC, and
monitor means coupled to the BIOS register(s) for
| monitoring the stored control and status information

O 00 2 & v A w N

and detecting for a predetermined condition.

13. The mobiie PC es' set forth in clai'm 12, wherein the control means

foary

automatically generates the control sngnals whenever monitor means

detects the predetermined condmon

14.  The mobile PC as set forth in claim 13, wherein the mobile PC
further comprises a power adapter coupled to an AC power source and

the battery for transionning AC power into DC power for charQing the

T S

battery.

15. The mobile PC as:'set forth in claim 10, wherein the control means
comprises an end user interface foracc'epting user preferences and/or

commands refated to th_e'eneration of the centrol' signais for the cellular

HOWON e

phone battery charging circuitry.

16. A computer comprising:
a receiver socket for mating with a PCMCIA card having cellular
3 phone battery charging eircuitry, and supplying first DC power at a first
19



PCT/ US95/ 16488 As

WO 96/ 21900 |
illustrated in Figure 4, nobil H!ml mﬂuuﬂmﬁgu CPU 110, cache nenory 114,
main menory 118, nenory contro c s bus 112 coupl ed to each

ot her as shown. Mo bivlo% O further conprises bus controller 120, P&E@ S¥i3ass
|/ O devices 124 and I/ bus 122 coupl ed to each other as shown. rgmry

cont.rol ler 118 and bus controller 120 are al so coupl ed to each other.
PCMCI A card 18 incorporated with the teachings of the present invention is
coupled to 1/0O bus 122. Additionally, bus controller 120 includes BIOS

regi sters (not shown) for storing control and status information of battery
15 of nobile 10 PC 10 and BICS firmvare for detecting the status of
battery 15 and storing the control and status information into Bl OS

regi sters accordingly. Control and status information includes in

particular the charge |ypitage%vel@ntontrébsignals to the cellular phone battery charging
5 circuitry, the control signals enabling/disabling the cellular battery

6 charging circuitry, and when enabled, the cellular battery charging

-7 circuitry converting the first DC power to second DC power at a second
8_ ‘'voltage level in aceordance to chargi ng parameter information received,
9 and outputting the second DC power; | -

10 control means coupled to the receiver socket for generating the

11 control signals for the cellular phone battery charging circuitry.

- 17.  The computer as set forth in claim 16, the contfo’l means
comprises writing means coupled to the receiver socket for generating
the control signals by selectively writing a “1" bit or a "0" bitto a

predetermined configuration address of a PCMCIA configuration

WM AW N e

address space.

18. A mobile computing system comprising:
a) a mobile personal computer (PC) including a first battery for
outputting first DC power at a first voltage level;
b) a PCMCIA card, including a cellular phone battery charging
circuitry, coupléd to.the mobile PC for converting the first DC power into
“second DC power at a second voltage level in accordance to battery

charging parameter information brovided. and outputting the second DC

power; and

O 0 9 N W W e

c) a celiular phone adapter cabie for providing the battery

[—y
o

charging parameter information to the cellular phone battery charging

20



, ated in Figure 5, in addition to exenplary

ceI | ul a mmrml" ” um{ﬂargl ng application 11, nobile PC 10 further
preferably éxetut®es @ wi ndow based operartng system 126 1t uui alemal uuuw—
‘subsystem 128 for providing various system services including "w ndow ng"
ser Vi cewofoghides €senti ng wi ndowed end-user interfaces t Gpoghusosiidss Of nobile
PC 10. Exenplary cellul ar phone battery charging application 11 includes
end user interface 134 and nonitor routine 136. Monitor routine 136
nonitors the above described BICS registers for predefined conditions.
Whenever the predefined conditions are satisfied, nonitor routine 136
starts/stops operation of cellular phone 25 battery charging circuit 19
accordingly. For the above described enbodi nent where addressable flip-flop

40 is errpl oyed, nonitor 12 _ |

11 circuitry of PCMCIA card and for couplmg the second DC power to a
12 second battery of a cellular phone for chargmg the second battery

1 19 The mobile oomputmg system as set forth in claim 18 wherein the
moblle computing system furlher compnses the cellular phone including

3 the second battery.

20. The mobile computing system as set forth in claim 18 wherein the
mobile PC comprises a.1) a receiver socket for mating with the PCMCIA

carcl, and supplying the first IDC pOWe.r to the cellular phone battery

WY -

charging circuitry of PCMCIA card.

21.  The mobile computing system as set forth in claim 20, wherein
the mobile PC further comprises a.2) control means coupled to the
receiver socket for generating control signals for enabling/disabling the

cellular phone battery Charging circuitry of PCMCIA card through the

WM AW N

receiver socket.

22, The moblle computmg system as set fonh in claim 18 wherein the

PCMCIA card compnses

b.1) a first connector for coupl:ng the PCMCIA card to the mobile
PC and receiving the first DC power at the first voltage level ‘

b.2) the cellular phone battery chargmg cnrcuntry coupled to the
flrst connector for recelvrng the flrst DC power convemng the first DC

~N N AW N

power into the second DC power at the second voltage level in

21



\r/\eou??ruzaligg starts and. stops 4“""4"'““"4['“““‘,” ar phonePbCl{ :JS??/ gﬁ:?gl ﬁg
circuit 19, by witing to e pr edet er mtned configuration address in the

PCMCI A configurat i As illustrated in Figur

6b, end user mter%%‘%?@g i ncludes first and second wi ndows 134a Pe&f%iﬂl“u
From first w ndow 134a, user of nobile PC 10 may sel ect automatic charging
of cellular phone battery 13, button 138, and a PC battery condition for

governing the starting/stopping of cellular phone battery charging, input
box 142. 10 User of nobile PC 142 may further specify the |ocations of the
above described BIOS registers and other related control information
indirectly, by 'selecting one of a nunber supported nobile PC types (brand
A, brand B etc.), selection box 140. These information by PC type may be

provided to the celg ul goordie® 161Ré Balibr g daftimdter fibitRatio AldeRR, ¥na
9 outputting the eecond DC power; and '

10 b.3) a second connector coupled to the cellular phone battery
11 charging circuitry for cquplmg the PCMCIA card to the cellular phone
12  adapter cable for receiving the battery charging parameter information
13  from the cellular phone adapter cable and passing on to the cellular
14  phone battery ch_argirrg"circuitry. and for recei\)ing the éecond DC power
15 and passing on the seconq_ DC power to the cellular phone adapter

16 cable:

23. The mobile computing system as set forth in clair-n 18 wherein the
oellglar phone adapter cable comprises:

c.1) a first connector for mating the cellular phone adepter cable
with the PCMCIA card, providing the PCMCIA card with the battery
charging parameter information, and receiving the second DC power at
the second voltage level; |

¢.2) a cable having a first end c’eupled to the first connector for

transporting the second DC power; and

W 0 ~1 & v b W N =

¢.3) a second connector coupled to a second end of the cable for

10 mating with the cellular phone -and providing the second DC power to
11  the second battery- of celiular phone. | |
1 24. In 2 mobile computing system comiprising a celiufar pherie having
2 a first batt_er‘y. a method for charging the first battery of celiular phone
3 comprising the steps of: | o
4 a) outputting first DC power at a first voltage level by a mobﬂe PC;

22



or di’lﬂlmﬂu"n”m,‘ﬂmrecond wi ndow 134b, which is displayed upon

selectlo way of providing the Iocatlons of the above

described Bl 65 tedl st¥er & angormer TerarToCONMT T O o TRt o —-A—fF-s+
wi ndow 134a, user of nobile PC 10 may specific the starting address of the
Bl OS r eapdeidoo | Nput box 146, as well as first and secpifulyshesg® Patterns
for denoting charging of cellular phone battery is active or inactive. As
illustrated, in either wi ndow 134a or 134b, user of mobile PC 10 is al so
provi ded with the ability to disable cellular phone battery charging,
button 136, and the ability to enable cellul ar phone battery charging
unconditionally, button 144. 25 13

bt couptirlg the 'first DC power 10 Celtutar phone battery charging
circuitry disposed in a PCMCIA card coupled to the mobile PC and
prowdmg the cellular phone battery chargmg cn'curtry with battery
chargmg parameter mformatlon of the first battery of celiular phone

O 00 0 N W

usmg a battery characteristic encoder ctrsposed in a cellular phone

10  adapter cable coupled to the PCMCIA card; "

11 b) converting the first DC power to _seoond DC power at'a second
12 voltage levell, and eutputting the second DC power by the cellufar phone
13  battery charging circuitry, in accordance to the battery charging .
14  parameter information provided; and

15 ¢) coupling the second DC' power by the cellular phone adapter
16. cable to the first battery of .celllular phene and charging the first battery.

25.  The method as set forth in claim 24, wherein
step a) further co.mprises outputting control signals 'by' the mobile
'PC for enabling/disabling the celluiar phone battery charging circuitry;
step b) further comprises coupling the control signals to the )

.Q.It -h;-w [ TN

cellular phone battery charging circuitry.

26. The method as set forth in clatm 25, wherein step a)is
2 automatically performed by the mobnle PC upon detect{ng a

predetermined condition.

27. The method as set forth in claim 26, wherein step a) further
2  comprises continuous monitoring and storing of charge and control-
status of a second battery of mobile PC in predete'r’mine‘d locations of

23



WO 5'6/ 2,1‘900 PCT/ US95/ 16488
i

Thus, a nethod and appar at us I!HMHMUUE"MI ul ar phone battery charging
by nobil e personal conputer has i .. Wi le the nmethods and

apparatus of the p ;%tl inventi on have been described in terns of
above illustrated gﬁo |9r#3nts, 5 those skilled in the art will re ogﬁf’%‘ém
that- the invention is not limted to the enbodi nents descri bed. The present
i nvention can be practiced with nodification and alteration within the
spirit and scope of the appended clains. The description is thus to be
regarded as illustrative instead of restrictive on the present invention.

14 - 15 -

4 mobile PC by mobile PC, and continuously monitoring for whether the

5 - predetermined condition has been met by mobile PC.
1 28. The method as set forth in claim 26, wherein step a) further

comprises accepting control inputs, including decisional factors of the

3 predetermined condition, through an user interface by mobite PC.
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CLAI M5 What is clainmed is: 1. A PCMCI A card conpri sing:
a) a first conpector for mating with g receiver socket of a conputer, and

for receiving first DC power at a first voltage |evel and configuration
wite data fromthe conputer through the receiver gocket; b) cellular phone
battery chakgsegaioeo cuitry, including a DC to DC converter RS IYBHge

el ement, coupled to the first connector for receiving the first DC power
and the configuration wite data, and in response, either -disabling the DC
DC converter or enabling the DC-DC converter to convert the first DC power
to second DC power at a second voltage |level in accordance to battery
charging paraneter information received, and output the second DC power; c)
a second connector coupled to the cellular phone battery charging circuitry
for coupling the cellular phone batterylfharging circuitry to a battery
characteristic encoder for receiving the battery chargi ng paraneter

i nformation

o
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fromthe battery characteristic encoder, and passing on the battery

charg _
circuitry, and for coupling the cellular phone battery charging circuitry

to a cellular phone battery to charge the cellul ar phone bat ' t he
second DC poWéf’.m?““ The PCMCI A card as set ﬁﬂ%ﬁpﬁ:l ai m-

1, wherein the - 16 - storage elenent is a flip-flop outputting an
enabl i ng/ di sabling signal for enabling/disabling the DC-DC converter
responsive to the configuration wite data. 3. ' A nmobil e

personal conmputer (PC) conprising: a receiver socket for mating with a
PCMCI A card havi ng cel lul ar phone battery charging circuitry that includes

a DC-DC converter and a storage 2/7 :
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el enent ,and for supplying first DC power at a first voltage |level and

conf+ ettri=em -irorre—trattery—clrargrmg—crretitr-ys
wherein the storage el ement responsive to the configuration wite data
enabl es/ di sa%&sﬁl DC- DC converter, and when enabl ed, the ;&.,P&sﬁ% erter
converts the power to a second DC power at a second voltage [evel
i n accordance to charging paraneter information received, and outputs the
second DC power; and control means coupled to the receiver socket for
generating the configuration address for the cellular phone battery
chargi.ng circuitry. 4. The nobile PC as set forth in claim
3, the control neans conprises witing means coupled to the receiver socket
for selectively witing a "1" bit or a "O" bit to a predeterm ned
configuration address of a PCMCI A configu3Btion address space, the storage
el ement being a flip flop mapped to the predeterm ned configuration
address. 5. The nobile PC as set forth in claim3, wherein the nobile PC
further conprises a battery for supplying DC power to the
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- 17 - .mobi l e PC;, and the control means conprises one or nore BICOS

r eglst er s f Or —Sleimg—CoRtf-6}—aR d—t=gi=tre=~—Rf-orTrat o of—a DarTery ol the
nobil e PC, and nonitor nmeans coupled to the BIOS register(s) for nonitoring
the stored control and status information and detecting for parpssasissr m ned
condi tion. OW096/2198 npbile PC as set forth in claim5, wherein the control
means automatically generates the control signals whenever nonitor neans
detects the predeternined condition. 7. The nobile PC as set forth in
claim6, wherein the nobile PC further

4/7
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corfpri ses a power adapter coupled to an AC power source and the battery for
tr ' ' ' . ;
The nobile PC as set forth in claim3, wherein the control neans further

conprises an_end user interface for accepting user preferencgsy A
conmands rel WP he generation of the configuration wite data %sr t he
cel lul ar phone battery charging circuitry. 9. A conput er

conprising: a receiver socket for mating with a PCMCI A card having cel | ul ar
phone battery charging circuitry that includes a DC-DC. converter and a

st orage -18- elenent, and for supplying first DC power at a first

vol tage | evel and configuration wite data to the cellular phone battery
charging circuitry where in

5/7
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the storage el enent responsrve to the confrguratron wwrte dat a
enab , Oty : =
converts the frrst DC power to second DC pomer at a second vol t age IeveI in
accor dance t g paraneter information received, and OFE? t

second DC poa%§?8®§h?rol means coupled to the receiver socke éﬁﬁiﬂaﬂs
generating the configuration wite data for the cellular phone battery
charging circuitry. 10. The conputer as set forth in claim
9, the control nmeans conprises witing neans coupled to the receiver socket
for selectively witing a "1" bit or a "O'" bit to a predeterm ned
configuration address of a PCMCI A configuration address space, the storage
el enent being a flip-flop mapped to the predeterm ned configuration
address. 11. A nmobile co ting systemconprising: a) a
nobi | e personal conputer (PC) including a first battery for outputting
first DC power at a first voltage level; b) a PCMCIA card, including a

cel lul ar phone battery charging circuitry

Applications _ 132

Cellular Phone E 11
Battery Charger §

Memtor

End User lntertace ~t

| Operating System ~/
' ' 128
Window Subsystem 1~

' ' ' 130
Device Drivers 4

Figure 5



t hat i ncl udes a DC-DC converter and a storage el enent, coupled to the

nmobile PC far Pnnveu_L.ng_i_he_Ll_LsI_-DG-p(%H-m-e-eeemﬁ—Be—pUMr at—a

second voltage level in accordance to battery chargi ng paramneter

i nfeor mati on provided, and outputting the second DC power, rgsHe&shy@st O
conflguratié'(pml?@ data witten into the storage el enent by the nobile PC
and -19- ¢) a cellular phone adapter cable for providing the battery
chargl ng paraneter information to the cellul ar phone battery charging
circuitry of PCMCIA card, and for coupling the second DC power to a second
battery of a cellular phone for chargi Ad?7t he second battery. 12. The

nobi | e conputing systemas set forth in claim11l wherein the nobile
conmputing system further d@4arises the cellular phone including the second

Cellular phone charger menu
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Che mobi I e PC Comprises a 1) & LQ% Tﬂlﬁﬂﬂlﬂﬁﬂﬂ(ﬂﬂﬂh{‘. 'nS C'f‘w—“ Serera

'car:d and supplying the first DC power ¢ o't hé c@l I'Ul ar phome
charging circuitry of POMCIA card. 14. The n@%:)[l I@ Zojtmjﬂm
systemas set forth in claim 13, wherein the nobile PC fur{h Com

a.2) control neans coupled to the receiver 1s§cket for generating the
conflguratlon wite data. 15.  In a nobile conputing system
conpri sing at@%ar phone having a first battery, a method for charging

the first ba f cellular phone conprising the steps of: a) outputting
first DC power at a first voltage |l evel and configuration wite data by a

nobil e PC, b) coupling the first DC power and the configuration wite data
to cellular

What is clalmed is:

1. - . APCMCIA card compriéing: |

a) a first connector for mating with a receiver sdcket of a computer, and
for receiving first DC power at a first voltage level and configuration write data
from the computer through the receiver socket;

b) cellular phone battery charging circuitry, including a DC to DC converter
and a storage element, coupled to the first connector for receiving the first DC
power and the configuration write data, and in response, either disabling the DC-
DC converter or enabling the DC-DC converter to convert the first DC power to
second DC power at a second voltage level in accordance to battery charging
parameter information received, and output the second DC power;

c) a second connéctor coupled to the cellular pﬁone battery charging
circuitry for coupling the cellular phone battery charging circuitry to a battery
characteristic encoder for receiving the battéry charging parameter information
from the battery characteristic encoder, and passing on the battery charging

parameter information to the cellular phone battery charging circuitry, and for

‘coupling the cellular phone battery charging circuitry to a cellular phone battery

to charge the cellular phone battery with the second DC power.

2. o The PCMCIA card as set forth in claim 1, wherein the

\\ “AMENDED  SHEET B




- 20 - phone battery char gi ng ci rcurmmn “Iﬂ!lﬁjmumla PCMCI A Qra.r.d_xgg;ej:&-—————
to the nobile PC, wherein the cell ul chargin ;i pmg{rﬁgmsusﬂ

i nckudes a DC- DC converter and a storage &l efrent t'hat enabl di sa | es t

DC-DC converter responsive to the configuration wite data,

the cellular phone battery charging circuitry with battery chacgerg = ==
paraneter information of the first battery @ cellular phone using a

battery characteristic encoder disposed in a cellular phone adapter cable

coupled to thgg %ﬂ:&éﬁ:ﬁ@ﬁﬁs i dtBGmB%%HXhMu?M&%@ dgr‘ié]@fBr

converting the f t DC power to second power all a sec vol tage | evel,

paramt b 1 ni SHARCTSAPI IndBEERE cERERFosRREE bitnd RinbisRih i Do

cel lul ar phone adapter cable to
data.

3. | . - A mobile personal computer (PC) comprising:

a receiver socket for mating with a PCMCIA card having cellular phone
battery charging circuitry that includes a DC-DC convé_rter and a storage
etement, and for supplying first DC power at a first voltage level and
configuration write data to the cellular phone battery charging circuitry, wherein
the storage element responsive to the configuration write data enables/disables
the DC-DC converter, and when enabled, the DC-DC converter converts the first
DC power to a second DC power at a second voltage level in accordance to
charging parameter information received, and outputs the second DC power; and

- control means coupled to the receiver.socket for generating the

configuration address for the cellular phone battery charging circuitry.

4. " .. The mobile PC as set forth in claim 3, the control means
comprises writing means coupled to the receiver socket for selectively writing a
4" bit or a."0" bit to a predetermined configuration address of a PCMCIA
configuration address space, the storage element being a flip flop mapped to the

predetern'tined configuration address.

5. The mobile PC as set forth in claim 3, wherein

the mobile PC further comprises a battery for supplying DC power to the
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the first battery of cellular phone um mﬂu m”:irst bat & ek PENT SHE
The nmethod as set forth in claim 15,81““' * H l's aut o {zlgfé%’?(f%ms”:ﬂ
performed by the nobile PC upon detectind a‘prédeferhined coffdhsiod. 11JUN 1998
The method as set forth in claim16, wherein step a) further pgeg T |
continuous nonitoring and storing of charge and control status of a second
battery of mobile PCin predetermnined | otafions of mobile PC by mobile PC,
and continuously nonitoring for whether the predeterm ned condition has
been net by nmiobile PC; and - 21 - 18. The nethod as set forth in claiml16,
wherein step a) further conprises accepting control inputs, including
deci si onal factorsged cbhﬁopﬁ,@gﬁg%mﬁ}%@scondi tion, through an user

C

i nterface by nobile PC.

—

one or more BIOS registers for storing control and status
information of a battery of the mobile PC, and

monitor means coupled to the BIOS register(s) for monitoring the
stored control and status information and detecting for a

predetermined condition.

6. The mobile PC as set forth in claim 5, wherein the control means
automatically generates the control signals whenever monitor means detects the

predetermined condition.

7. The mobile PC as set forth in claim 6, wherein the mobile PC further
comprises a power adapter coupled to an AC power source and the battery for

transforming AC power into DC power for charging the battery.

8. . . The mobile PC as set forth in claim 3, wherein the
control means further comprises an end user interface for accepting user
preferences and/or commands related to the generation of the configuration

write data for the cellular phone battery charging circuitry.

9. - . A computer comprising:
a receiver socket for mating with a PCMCIA card having cellular phone

battery charging circuitry that includes a DC-DC converter and a storage

D gHerT 1
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accardance 1o e batiery charoing *i'*!"l“""a‘""'i"!!”'!l;ggo; =

coupl ed to the cellular phone battery 11 charging circuitryj for goE Jq;ﬂggga
the PCMCI A card to the cellul ar phone 428adapter cabl e for |y B86i:vi-ng™the =

battery char gi ng paraneter information 13 fromt he ceI | ul ar=ptrone adapt er
cabl e and pa on to the ¢ hone b charging.,circuitry,
and for recele%"ﬁ nt, ﬁé‘dsfé’ééHBp&@%ﬁﬁﬁgpalBg‘ﬁﬁHa 699?9\%& §8€ond DC power
to the cellular phone adapter 16 cable. 1 23. The rmbl | e conputing system
as set fort hconfigurationngritehdataito the cellulac phong batietyshargingmitcuitnawhere in
conpri ses:
’ the storage element responsive to the configuration write data enables/disables

the DC-DC converter, and when enabled, the DC-DC converter converts the first

DC power to second DC power at a second voltage level in accordance to

charging parameter information received, and outputs the second DC power;

control means coupled to the receiver socket for generating the

configuration write data for the cellular phone battery charging circi:itry.

10. The computer as set forth in claim 9, the control means
comprises writing means coupled to the receiver socket for selectively writing a
"1” bit or a "0" bit to a predetermined configuration address of a PCMCIA
configuration address space, the storage element'being a flip-flop mapped to the

predetermined configuration address.

1. - .. A mobile computing system comprising:

a) a mobile personal computer (PC) includ‘ing a first battery for outputting
first DC power at a first voltage level;

b) a PCMCIA card, including a cellular phone batteky charging circuitry

that includes a DC-DC converter and a storage element, coupled to the mobile

PC for converting the first DC power into second DC power at a second voltage
level in accordance to battery charging parameter information provided, and
outputting the second DC power, responsive to configuration write data written

into the storage element by the mobile PC; and
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3. c.1) a first connector f | ul ar pho aqm";m@'s

A wth the PCMCIA card, providing ]“Mmmmnlﬂﬂl th the pattery 5 NeGHEET
char gi ng parameter information, and réceivilig the second mmgféaz‘ﬂmqgga
second voltage level; 7 c.2) a cable having a first eme~coup .

the first connector for 8 transporting the second DC power; and 9
c.3) a second connector coupled to a secondg end of the cable for 10 mating
with the cellular phone and providing the second DC power to 11 the second

battery of cellul a&}/@%ﬂﬁlarghoﬁé-adabfbrﬁ:dﬂ@fdr?)rﬁﬂdh tthémaﬁﬁeﬁieha@?%ri si ng
g

gcellula][ phlolnelhalng 2 first battery, a nethod for chargin e first
battery of cellul ar, phgne 3.. i Si t ; . ..
outputiing 11perattel JBfdtoR W el a0 ibrs By phatbing ircuitrglof POMCIA

| card, and for coupling the second DC powerto a second battery of a cellular

phone for charging the second battery.

12. The mobile computing system as set forth in claim 11 wherein the mobile
computing system further comprises the cellular phone including the second

battery.

13.  The mobile computing system as set forth in claim 11 wherein the mobile
PC comprises a.1) a receiver socket for mating with the PCMCIA card, and
supplying the first DC power to the cellular phone battery charging circuitry of

PCMCIA card.

14. _ ' " The mobile computing system as set forth in claim 13,
wherein the mobile PC further comprises a.2) control means coupled to the

receiver socket for generating the configuration write d_ata.

15. - In a mobile computing system comprising a cellular
phone having a first battery, a method for charging the firs_t battery of cellular
phone comprising the steps of:

a) outputting first DC power at a first voltage level and configuration write

data by a mobile PC;

b) coupling the first DC power and the configuration write data to cellular
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b) coupling the first DC power to attery hargaZ%

chkrcuitry disposed in a PCMCI A card coup ed to the robil e ffate o TJUNIQQS
providing the cellular phone battery charging circuitry

charging paraneter information of the first battery of cellular phone 9
using a battery characteristic encoder disposed in a cellular phone 10
adapter cable coupled to the PCMCI A card; 541 b) converting the first
DC power to second DC power at a second 12 voltage |evel, and outputting
the second DC power by the cellular phone 13 battery charging circuitry,

i n accor dancghore battehachanging tiscuitrn gisposed in aREMCIA caod gaupled tpithei ded;
and 15 c) coupling the second DC power by the cellular phone adapter

égt t g ?S' e t ombbfle PC SvhBadih e/ collulsephonebalttrythardifg SirearylacluBes fd peL
DC converter and a storage element that enablesldisables the DC-DC converter
responsive to the configuration write data, and providing the cellular phone
battery charging circuitry with battery charging pa.rameter information of the first
battery of cellular phone using a battery characteristic encoder disposed in a

cellular phone adapter cable coupled to the PCMCIA card;

c) enabling the DC-DC converter, then converting the first DC power to

second DC power at a second voltage level, and outputting the second DC
power, in accordance with the battery charging parameter information provided;
and

a) coupling the second DC power by the cellular phone adapter cable to

the first battery of cellular phone and charging the first battery.

16. The method as set forth in claim 15, wherein step a) is automatically

performed by the mobile PC upon detecting a predetermined condition.

17. The method as set forth in claim 16'. wherein step a) further comprises
continuous monitoring and storing of charge and control status of a second
battery of mobile PC in predetermined locations of mobile PC by mobile PC, and
continuously monitoring for whether the predetermined condition has been met

by mobile PC.
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enabl i ng/ di sabling the cel lul ar phoné battery" cHarding circy t@%h§f7 JUN. B8
step b) further conprises coupling the control signals tot 5 Y ] Y
phone battery charging circuitry. 1 26. The nmethod as set forth in claim

25, wherein step a) is 2 automatically perforned by the nobile PC upon
detecting a 3 predeterm ned condition. 1 27. The nethod as set forth in
claim 26, wherein step a) further 2 conprises continuous nonitoring and
storing of charge and control 3 status of a second battery of nobile PCin
predeterm ned | ocations of 23 :

- 21 -
18. The method as set forth in claim 16, wherein step a) further comprises
accepting control inputs, including decisional factors of the predeterrﬁfned

condition, through an user interface by mobile PC.
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4 ':{rr'b'b;‘l de PC'bﬂy-,rmbi | e PC, and continuously nonitoring for whet herRtTm% mw
Drer b - Tt e s 1 “ag o e
set forth in claim26, wherein step a) further 2 conprises accepting
control inputs, including decisional factors of the 3 preggm ned

condition, through an user interface by nmobile PC. 24 e
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(57) Abstract

A PCMCIA card (18) having cellular phone battery charging circuitry (19), and an adapter cable (23) having 8 PCMCIA card connector
(22) equipped with a battery characteristic encoder (21), are provided to charge a celtular phone battery (13), using power supplied by a
miobile PC (10), in accordance to battiry characteristic information provided by the battery charscteristic encoder (21). Starting and stopping
of charzing operation is preferably controlied by mobile PC (10). Furthermore, starting and stopping of charging operation is preferably
automated with charging software application (11) executing on mobile PC (10).




