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ENTERTAI NVENT SYSTEM CELL CHARG NG SYSTEM ENTERTAI NNER& @ﬁp&ﬁﬁl S,
PORTABLE | NEUCHESF ON TERM NAL, 5 AND EXTERNAL CELL CHA R™EMreal Field
The present invention relates to an enteftai nnent sys temconprising a
portable information termnal and an enter 10 tai nment apparatus to which

t he portabl g ' term nal | | y connectable, a cell

chargi ng sy ﬂ”mm’mmmmwwrng a portab@sgﬁ#%ﬁ@{ji on term nal and a portable
i nformation terjgna st, an entertai nnent apparatus to which a portable
information terninal is detachabl y connectable, a 15 portable information

termnal detachably eRppefiARERT Sv8RERN! GELRICHIRGINGPEREPEMS, and an
external cell charger for charging a cell of a portable information

term nal . BackgimgRaaMNMENT 2P FREA0S|, Y PORBABIH | INFORMRT 1BN | TRRMINAD, Nal s,
al so known as PDA (Personal Digital Assistant), which have a flat display

panel sgch as a |iquid cryst ahndi BYI'ERNAIAOELL GHAKGERS portable conputers,

el ectroni ¢ notepads, portable tel ephone sets, PHS (Personal Handy-phone
Systen) termnals, pagers) 25 or the like have wi dely been used in the art.
Such a portable information term nal nmay be connected to a notebook-type
per sonal confechgyiogd Hieldti onary com WD 01/258S5 ' - 2 puter for data
transfer to and fromthe conputer. PCT/JP00/03155 Entertai nment apparatus
for downl oadi ng &Nsr 8gLEAR Y rientiess retaEag bttt @mtenEAalakent &¥SROM as an

optical disk and executing a amaJTaeccordi ng, fo the OWE| oagegl program or 5
pl ayi ng backt¢RiGANPEFAELRT oh Qig‘ﬁf‘ ortP4° F’a‘?/rbt:ﬁzggnﬁ efA"F i 5 ead
use. 10 tainment apparatus to which the portable information termi-
nal is detachably connectable, a cell charging system com-
prising a portable information terminal and a portable 1n-
formation terminal host, an entertainment apparatus to which
a portable information terminal is detachably connectable, a
15 portable information terminal detachably connectable to an

entertainment apparatus, and an external cell charger for

charging a cell of a portable information terminal.

Background Art
20 Recently, portable information terminals, also known as
PDA (Personal Digital Assistant), which have a flat display
panel such as a liquid crystal display panel, such as port-
able computers, electronic notepads, portable telephons
sets, PHS (Personal Handy-phone System) terminals, pagers,
25 or the like have wldely been used in the art.
Such a portable information terminal may be connected

to a notebook-type personal computer or a stationary com-
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There have commercially been avail able portable infor mation term nals that
- can detachably be connected to such entertai nnment apparatus_for downl oadi ng
a program WPA125885 10 entertai nment apparatus and executi RGVEPWAHE accor di ng
to the downl oaded program by thenselLvgs. Batteries incorporated in portable
information term nals for energizing themare generally primary batteries

be cause the prJd mary . batteries. hav el | apacity.several 15 tines
greater t%‘gtnexghgfggéﬁ e]&g%%%’ﬁe apzf ggﬁt g]r:?"ést%o Ct°ﬁ'.§’¥‘§8ﬁé vol une and hence

al | ow the por teghlec.s LALALAR! AQIALE £08! S0 HATH & bAbGFark QU PETi 0T Of

time. |f a secondary ce ncorporated 1n ap e 1n formation

term nal , 5 i RSrageCREA N (Rich a8 &NEHORSH s 3R SPrexheraalx cel | charger
which is supplied with an AC power supply and dedicated for charging the

secondar Yageldxecit@nBOkt ghé dd¥cd@IBLI 06 {164 MHdIAI1DaRRWEDLEgRAm PldrBI' Y
batteries are di sadvantageous that the primary cell needs to be repl aced

Wi t hsa neplfyitedalk! miBiétbdsed 9 adpa £Por/se o Habe axtervedn @el | char ger
dedi cated for charging the secondary cell with the AC power supply is
costly bewbdasyarelnldeusrternal cell charger needs to have dedicated cir WO
01/25885 - 3 suits including an AC-to-DC converter. rcT~.rnooiaaiss It is
t heref ore an diexet hovet bemmersiaddyi heemt aonitable perdsbde bmfar+ ai nnent
system and a cell chargi ng system which are capable of charging the cell of
a port abl®atifmoesminplsnthak mangdesachalily Rutconpesktedr hal skt | char ger.
Anot her object of the present invention is_to provide an entertai nnment
system an %F’if:@lllnméﬁérg?ﬂﬁr%?ﬁ &PrWAPER1Qg¢Ing a program via the

10 entertainment apparatus and executing a game according to
the downloaded program by themselves.

Batteries incorporated in portable information termi-
nals for energizing them are generally primary batteries be-
cause the primary batteries have a cell capacity several

15 times greater than chargeable secondary batteries of the
same volume and hence allow the portable information termi-
nals to operate for a longer period of time.

If a secondary cell is incorporated in a portable in-
formation terminal, then the secondary cell is charged by an

20 external cell charger which is supplied with an AC power
supply and dedicated for charging the secondary cell.

The portable information terminals powered by primary
batteries are disadvantageous that the primary cell needs to
be replaced with a new one each time 1t 1s used up.

25 Use of the external cell charger dedicated for charging
the secondary cell with the AC power supply is costly be-

cause the external cell charger needs to have dedicated cir-
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bj ect of the present invention is to provide an external cel

charger whygich Sard!Ripadlle Wbt NerirgihigetAal cé g ¢RUlal pBEtabLla Mif@et current

and is capable of charging 25 the secondary cel
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cell charger.

Still another object of the present invention is to
provide an entertainment system which is capable of charging
the cell of a portable informatlion terminal having a par-
ticular structure.

Yet another object of the present invention 1is to
provide a portable information terminal having a secondary
cell disposed therein which can be charged appropriately.

Yet still another object of the present invention is to
provide an external cell charger which can be used with AC
and DC power supplies and has characteristlic functions.

A further object of the present invention is to provide
an external cell charger which 1s supplied with an alternat-
ing current or a direct current and is capable of charging

the secondary cell of a portable information terminal.

DPisclosure of Invention



wi th an AC power supply and a DC power supply. The portabl e information
“termnal is detachably connectable to the exter 15 nal 4,%'?%%? The
portabl e i YOME® on terminal has a second char gi ng |nput for
chargi ng the secondary cell in bypassiag-relationship to the first charging
circuit. Wen the portable information term nal is connected to the

external cell charger..Lhe, secondary gell can, be, 20 charged, by 2 pover

supply supplie eomE hat e ar gi ng CI el S&ton argi ng

input termng 5 'AEE:EB é& sdél-g ﬁﬁc]c%ﬂ@{x +,i.td ']th%E@PJ;rﬁ éé}f or mati on

term nal can aI Yo} ar e e ex arger e second

chargi ng Ghidhi tad&%)fm@&a’e'ﬁ@& awgéaotnla%réccgﬁ p!ﬁi’@x"eﬁx“ﬁ@' ¥oR¥StHd MY Y or the
DC power supply excl usively. chargi ng system according to the

present Ina@rbﬂﬂ&&a&ﬁmaﬁfaéﬁ%ka&ttrsh that s¥bsaaywdd1ablbani pbor mation ter
WO 01/25885 , PCTJJP00/ 03155 - 5 wurinal acconmopdating a secondary cell
therebn i scsaxyea bydat porep odipllye suppali8dt £6din t£IcHatgli ngopbwes he secondary
cell can be charged by a power supply supplied froma charging power supply
out put tersmpply clutphe permbidle dmhfthenahtentdmmintalapbalrastis wia a char gi ng
input term nal and a charging circuit of the portable information termnal.
The secondeirdrgigid inputhtepoinalbland af changing cigraultalbfcthetpemtbe char ged
wi t hout the need for an external cell charger. The cell chargi ng system has

an exter naqtb%%liinfempeé?nmewqig aTQECE‘h@OTL‘?ﬂﬂ?Sgﬂ‘Rj-lcP»PCGP? PYFtbei ng

supplied wth AC ower and/ or_a DC power su The ortable in'
folroﬁatl on Y% %a%?fgﬁl‘%}lcé’ﬁﬁeﬁ{“éﬁl%e P@%%%é%ﬁ% char ger.

The gﬁrtabﬁe 4r}f Qr ggt i %g?t erlgl 311' c?lﬁl gyf)a second charging i nput t erm nal

for argin e s &Coh assing relationship to the first

charging cir Cl.tll.ﬁte ﬁ\ggptgﬂﬂn t Itg i Qi Qg écan[eb gh jzglgonnect ed to

t he external cel rger ary ce arge y a power

supply supgid.Qbodf hﬁ%ﬁ&easﬁ&ﬁﬂi QJT&%E:QELH Eif&ﬂﬁ f\HzabE_hLﬁgsﬁﬁ &har gi ng

input termnal. Therefore, 20 the secondary cell in the portable

i nformati onLtreranl Rl p6Rer adisHIie aplaaagnd Pywdhesuppigh.nalrheeporedleger . An
entertai nnent apparatus according to the present in vention can supply a
power supplnfdmaxipor teihinanficr Mettiachabey ncdraledtaabileg ta chargktter-circuit.
25 A portable information term nal according to the pre sent invention has
an i Aber nadakineldi gharvexui tTHeowostrabdenynfomeaidmtartpradnalwhah & first DC
power supply sd[ppl ied via a WO 01175885 ~ ' PCT1JP00/ 03155 - 6 first

chargi ng iTRAANG ERAFAANY HIRPTa WEBEAGLCRAF FRRF I iSLtIee FRFARRAYHr char gi ng
t he secondar cel|l in bypassi nq: rel ati onsh| to the internal charging
circuit, 37 B¥BATS B pidtionship Ravk 'En)Pg CRGEIAPGHEITt han t he

f t DC 5 Th d h d

0c vo tagE"% T ERERDEe pol S A detnatin Sti%‘r"ﬁ@eér dengopeSPRt  asent
I nvention asGORReSHL Q1S ﬂr %@ar ¥h8%écé’i48(f§§r %%ﬂlbﬁaﬁ%'éed therein,
connections for an externa power ‘suppl Yy, argrng

20 charged by a power supply supplied from the second charging
circuit via the second charging input terminal. Therefore,
the secondary cell in the portable information terminal can
also be charged by the external cell charger.

The second charging circuit may be used with the AC
25 power supply exclusively or the DC power supply exclusively.
A cell charglng system according to the present inven-

tion 1s arranged such that when a portable information ter-



10 circuit connected to the connections) for selecting the pri nerry cell
or the ext e%q,!uﬁ%power supply and outputting a chargi ngpgpiiRbbaiss e

char gi ng ci reuthas means for genorating the chargi ng output using only
the AC power supply when the external -AG power supply is detected as being
con 15 nected while the primary cell is being housed. Wien the AC power

supply i's coiRgqt 8dcohmSaSBiaydakYcthddry Tedlakfigde Y id&oiaeROME" t&UPP! Y
Wth priority, the primary cell can effectively be used. The cell charger

is arranged d @ogitabe fnfaeitdany t6ahin20 nst) the sbesidig eeiputant he
secondary cell being accommpdated in a portable information term nal for

executi ng atbe epasgeduppla qgbwetrosupple duppldleds nomeca diarinignpuwecel |
charger according to the present invention has an AC-input charging circuit
for being sumppilgdo@bpuk ttermminaC pbHwee mgpgiiaplandnbotmat iamgeambDTabower
supply to charge a secondary cell acconmpdated in a portable information
ternmi na% havios§ zhai atchardinghdnpihgterminglt andhanchaeging\gigen2sses
~cTitroo/ 03iss portable information termnal is connected to the AC i nput
cel | char gerthe; par§abbe diEPEditlop kel Har gdBeh§eEPRAIXY (SSter 18uppl v
supplied fromthe AC-input_ charging circuit in assing relationship to
the inter nalth@hBPﬁFﬂBJ'%i*rbqﬂ’?“aﬁg% Femmdat é’ﬂt"e%%ﬁfoﬁ’% "‘Eﬁ?et%er mnal . To

h th d |1 in b ' | at i ip to the int I
char g1 ng oi PSRRI LERR AN Bo Rty SSLARIS: GRBUE PEPH hal of the A nput
char gi ng ci rcui t piBYobe AlngiiRedsh EATK held a0 REEhEFI4dfiAldnkrbgaNECt ed o

only the 10 second charging inp erm na en the portabl e I nformation

termngd ispaQRR§Cheseddhd RRAG1hEPE i r&BIY fQQaBGbe%_é\zﬁﬁiéQp%titﬁehh char ger

according to the present inven tion has having a i nput charging circuit
for being sag pbwef supphlyd dAG/peVEr DS upiWetr supplLé. pr i@ poraabllengtised 15
therein and outputting a DC power supply to charge a secon dary cell
acconmodat edormatiportabiinalnfisr fatachmtilyr wonakbchaviagtarthienesteahathar gi ng
circuit. When the portable information termnal is connected to the

DC-i nput celdeléhghgeger : hdheepontiabie celfjomatibe tammipal having &C power 20
supply supplied fromthe DC-input charging circuit in by passing

rel ati onshi ﬁeFBth%h?Fﬂjé?ﬂléinpéﬁaFthb“%i FOF charItne B t589°@9PR¥ or nat i on

termnal. To charge the secondary. cell. in bypassing relationship to the
internsdd ch&® ilnﬁgc?ﬂ:"tﬁsti,“ga r@ﬁﬁ)F/b?WghjﬁbWé’r p%HgES"}b‘?ﬁ%}d’tg f’égr'n' nal of

the DC-input.ghar odg, Sl YidtARYe DS, Lalal 2 cLeRghly a5, TR B8 csbgct rical Iy
connected to only e second cﬁargl ng 1 npu Cermnal wienh The portabl e
inforrrationto the external cell charger, the secondary cell can be
charged by a power supply supplied from the second charging
circuit via the second charging input terminal. Therefore,
20 the secondary cell in the portable information terminal can
also be charged by the external cell charger.

An entertailnment apparatus according to the present in-
vention can supply a power supply to a portable information
terminal having a charging circuit.

25 A portable information terminal according to the pre-

sent invention has an internal charging circuit for charging

a secondary cell with a first DC power supply supplied via a



WO 01/ 25885 g _ PCT/JP00/ 03155 termnal is connected to the DCinput cell
charger. T%@Bg%g and other objects) features, and advani39gs@isst he
present invention will becone nore apparent fromthe follow ng description
when taken in conjunction with the ac % conpanyi ng draw ngs in which
preferred enbodi nents of the present invention are shown by way of

i1l ustratiyargxabRaeginy iiGfpuetehPhd D) diHa & 8vcbss Eldzgihd Anpuper spective
view of an entertai nment system 10 according to the present invention;, FIG
2 is a pl anermgénadf for pidrying théoseddridaiyt eelil DAl bypgdssing rela-
perspective view of the portable informa tion terminal; 15 FIG 4 is a

per specti veivnehipf to hehgpdnttelrnali chargimg icdmwctidt i with v tsdecanidi UCbei ng
open; FIG 5 is a front elevational view of the portable in formation

t ermi nal wipowerheupplly dpering-laGvodtage shigheak thangtiaen Hirsin DSl powerc
arrangenment of 20 an entertai nnent apparatus; FIG 7 is a block diagram of
an el e&tri GUPPATi t The Fearj€iart celltern her chgirgefinfeperdinsh omepnPRal : FI G
8 is a block diagramof a detailed electric ar rangenent of a built-in

char gi ng ciVPd&P8® Fhahe,HbeaFUBPLAeSS formation terninal; FIG 9 is a

agTentary Per eSS G SIONRRS & WA Sl holh A diesegtary ol
connections for a primary cell which can be housed therein,
connections for an external AC power supply, and a charging

10 clrcuit connected to the connections, for selecting the pri-
mary cell or the external AC power supply and outputting a
charging output. The charging circuit has means for gen-
erating the charging output using only the AC power supply
when the external AC power supply is detected as being con-

15 nected while the primary cell ls belng housed. When the AC
power supply 1s connected, the secondary cell is charged by
the AC power supply with priority. the primary cell can ef-
fectively be used.

The cell charger is arranged to charge a secondary cell

20 with the charging output, the secondary cell being accommo-~
dated in a portable information terminal for executing a
program supplied from an external source.

An AC-input cell charger according to the present in-
vention has an AC-input charging circuit for being supplied

25 wlith an AC power supply and outputting a DC power supply to
charge a secondary cell accommodated in a portable informa-

tion terminal having an internal charging circuit. When the



board in the portable information term nal; PCTlIJP00/03155 FIG 10

vi ew show
portable i

n n termnal of an entertainnent system can

ng_a. .c ector assenbly pattern on the wiring ' he
Yobits ihpindcs

is a

use an

AC-i nput external 5 cell charger; Fl& 711 is a perspective view of the
AC-i nput external cell charger and the portable information term nal

mount ed t h?&?@&bfef’Tin%%&@éﬁggtzp&ﬁ%%‘g]”%r Xaﬁﬁ’éétéd‘ t#ohgzngokégﬂoﬁaﬂ n

agram of an

formati on

erm na I's a bl ock diagram o | ock
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an AC powepowsPPéupply Gupp3ibd Erdnl ABRERLALNDRE! GRAGINGE cYEe¥ Ehawi ng ter

15 uri nal

connecti ons between the AC-input external cell charger an

d the

port abl e i p{pas@ing relationahip G thkd inte2nf®r Gpaaiiinge ciirewi fo DC- i nput
external cell charger and the portable information term nal nounted
for char gi tpgetpertsddendafproetion rntedmdnpdrt able in 20 formation term nal ;
FIG 15 is a block diagramof an electric circuit for charging the
secondary cel | Ta allargeothabsecondanymgeildninecbypasaizlg welhthomeghimwer

supply; FIG 16 is a perspective view of a DG and/or ACinput 25 external
cel | chargte el internpedt shpeging iifetiién acearginhdeesEdsepRr}eon for

charging the secondary cell in the port able informtion termnal;

01/ 25885
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system 10

B, kO 0 Sy, i BRSAAN Vst

accordi ng resent

t her eon
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he

entertai NNegim Mt 4B tOnhosteilas aheCRECE ARG MMRIGREUS 12 which serves
as a portable information term nal host, a

15
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25

A DC-input cell charger according to the present inven-
tion has having a DC-input charging circult for being sup-
plied with a DC power supply from a primary cell housed
therein and outputting a DC power supply to charge a secon-
dary cell accommodated in a portable information terminal
having an internal charging circuit. When the portable in-
formation terminal is connected to the DC-input cell
charger, the secondary cell can be charged by the DC power
supply supplied from the DC-input charging circuit in by-
passing relationship to the internal charging circuit of the
portable information terminal.

To charge the secondary cell in bypassing relationship
to the internal charging circuit, a charging power supply
output terminal of the DC-input charging cilrcuit may be of
such a length as to be electrically connected to only the

second charging input terminal when the portable information



10 portable information termnal 14 detachably connected to the

entertai nnent apparatus 12 and powered by a built-in seconﬁ& o 1, a
manual conFFUPF§£516 det achabl y connected to the entertain ﬁ{‘gﬁgaratus
12, and a display nonitor 18 such as-astel evision receiver which is
supplied with video 15 and audi o output signals fromthe entertai nnment

appar atus dgn tha 9t ephAl BOE e PRRR BEURRdR: G40 RAl-gep! 0gr am I ecor ded in

a mass storage medium suc an opti cal a CD-ROM for
exanpl e, and exeellbodedah ofiilr SEAMLEN, PEEat iR 0B LAGaREOWAM
dependi ng on commands supplie f}on1the user, e.g., the gane player. The

execution of 4 RIFRNTBLAVIN RN $380! BeOIE idd RYphPEnL’ PBERSEN! the
ganme by controlling the display of inages and the generation of sounds on

the di spl ajoMuWilny ab@cript £SPWHeR takbAPUA SdrjudztRahswieRmidieadmnual
controller 16. The entertai nnment apparatus 12 is essentially in the shape

of a Bl at ¢empeaangugadrpaiags eirepibiet, paefehirsd embosimen¥® 6£ 1 5885 - 11
PCT/ JPO0/ 03155 ' loading unit 22 disposed centrally therein for |oading an
opti cal dipkteshtstlavienglan applshosn by papgefimldwstdatdvef esanplleo gane or
the like, a reset switch 24 for resetting a programwhich is being executed
at present) a disk control 5 switch 26 for controlling the |oading of the
optical disk 20, a power supply switch 27, and two slot 28, 30, for exarn
pl e. The HEka% éieﬁﬁéﬁptaabawgtﬁlréﬂygﬁay be supplied with the application

programvia a ication link, rather than 10 being supplied fromthe
optical disk 2%@%35%&?%%%@%?’ Ry ea’%led't?rég.i“@ggha?ﬂéﬂreé‘bpecti ve

Uppe?°S|Otaéggﬁ§1?§ﬁ§86§g§ rgiéh sggg%h¥€?épmer slot units 28A, 30A. Mnual

con frollers ected respec ely to the lower slot 15 units

28A, 30A. Nérmrmqabdis(9%1a%p\va)ew%fp9r%@Péaeoliéﬁfi%mseﬂoﬁe{&mS 14

whi ch al so function as nenory cards can be connected to respectively to the
upper slotpamits 28H, 30B. The slots 28 (28A. 28B) and the slots 30 (30A
30H) are of asymetrical shapes to avoid erroneous insertion of 20 nanual
control |l ers andrDEeNBr ¥sCargErspedqiaieabliewi 6f o poeitab@eninbdsma-The manual
controller 16 has first and second control pads 31. 32, an L (Left) button
34L, an R tiRmghtermonion
15 FIG. 4 1s a perspective view of the portable informa-
tion terminal with a 1id being open;
FIG. 5 is a front elevational view of the portable in-
formation terminal with the 1lid open;
FIG. 6 1s a block diagram of an electric arrangement of
20 an entertainment apparatus:
FIG. 7 1s a block diagram of an electric circuit ar-
rangement of the portable information terminal;
FIG., 8 1s a block dlagram of a detailed electric ar-
rangement of a built-in charging circult in the portable in-
25 formation terminal;

FIG. 9 is a fragmentary perspective view showing a

structure in which a secondary cell is mounted on a wiring



34R, a start button 36, and a selection button 38. The man 25 ual

control l er &8 .fhsags has first and second sw vel control nep@gimdles 42 for
maki ng anal og control actions, a node se |lection swatch 44 for selecting
control nodes of the sw vel WO 01/ 25885 ' - 12 PCT/JP00/ 03155 contr ol
menbers 41, 42, and an indicator 46 for indicating a selected control nobde.

As shown i nyddiG 1}) thBepPPEARIY G drdiRRFREA Ofbd@@nal 14 with a lid 48

bei ng open is connected to the entertain 5 nment apparatus 12. A program and

data are downl ogded fbomstAey sy @hodingeat coidtdrUasddmbly ddtteraort abl e
information termnal 14 which is connected to the entertai nment apparatus

12. I n thi sorsaheewirhfgendfrd ainrobet peppab b Uhfb2masionnsexheirad od be a
downl oadi ng apparatus. 10 When the portable information termnal 14 is

di scon nectad dntemtahement esystienmwhiichppam aisss ah? ACstiapetl extegmalse, when
the portable information termnal 14 is a standal one system the portable
i nf or m&t i orcealdr whazxbetd can be operated on a build-in secondary cell to
execute a program 15 downl oaded fromthe entertai nnent apparatus 12. As
shown in FIGS. ZFIfhr dLghs52 RewsReGtidp| Blewiok ke AR -1BPWE mifterPalas a

housi ng 50 (see FIGS. 3 through 5) 50 which supports a nanual control pad
56 havi ng drfelloCPASPET dRRA RS PATePIRs1BER Lonyteruingl fit4h®9%s4 for

teri 20 t d Ki i | ecti , I di.spl it 60
oL e N0, 20 RN ARCR G A SURpSERT ey R RS Bty L
or the |i kef“?’ﬁgiﬁn%g S2. for wireless comrunication via infrared

radi ati on or “Trke. e col or display unit 60 has a color display screen
58. 2§9As showngphf Fi5 13, a thi&dk0Us hBTam Cof UMY1I0RRS adlgHRRSSs el | S0A and

a lower shell 50B. The housing 50 houses a wring board 64 which supports a
menory devigctete. cirdl © HcddGharging the secondary cell in the

portable information terminal with the AC-input external

cell charger connected to an AC power supply:

FIG. 13 1s a fragmentary perspective view showing ter-

15 minal connections between the AC-input external cell charger
and the portable information terminal;

FIG. 14 1is a perspective view of a DC-input external
cell charger and the portable information terminal mounted
thereon for charging the secondary cell in the portable in-

20 formation terminal;

FIG. 15 is a block diagram of an electric circuit for
charging the secondary cell in the portable information ter-
minal with a DC power supply:

FIG. 16 1s a perspective view of a DC- and/or AC-input

25 external cell charger and the portable information terminal

mounted thereon for charging the secondary cell in the port-

able information terminal:; and



PCT/ JPOO/ 03155 thereon, as shown in FIG 5. The housing 50 has a connector

assenbly 6 | GS. 4 and 5) disposed in an end there $)3al ng a
el ongat e rg%égﬁgﬁﬁar wi ndow. The manual control pad 56 cgﬁggﬁggs alid 48

that is 5 supported on the housing 56 ¥®r-angul ar novenent through about 90
degrees and swtch pressers 70, 72 positioned in an area of the housing 50

which can be opefed ANGiLla0p2dckYaiddrdn ©48n ENEcEE{iLLir¥uiRUELPNS 52 and
t he decision button 54 ex 10 tend through the lid 48. The direction buttons

52 and t he claeyshntiutdeonadr@ €e BLPROHRA poRthbee | ik Ahaftabnmeeaent into
and out of the upper surface of the |id 48. The switch pressers 70, 72 have

respecti vemphaiswixh etlenma-s andpeprA@dinput ketBonal nge XD dharrgeevenent into
and 15 out of the upper surface of the housing 50. When one of the pressing
el enents is pressed fromabove, it presses a corre sponding pressure switch
such as a di aphragm switch, for ex anple, nmounted on the wiring board 64 in
t he hdusi n@es0. Mode hfethLanrying eubsthre Invemtdhr direction buttons 52 20

and the decision button 54 are pressed from above into the upper surface of
the lid 48, theFHfrektsivsbdnt BAESBICIEHHP 1Fe eBELT SR EMMONE (§t58 &8use the

pressing el enments of the corresponding switch_pressers 70, 72 to gress
cor r espondPFGOPRERE (@ i PEREENE nIRYRR ARSI ndS58Rows I EliGowd i kBRI G 5, a

ly. .t jnal 74A (al f dt ‘first [ [ t
ormi nal -) SRABEELIBG atmndp SRl i BPb e e G g S AGHE
t inals f 8895 - JP j d I,
and a pl ur 4% 10 SRR SR p plzpabl SR LR, AR RO G e

and dj sposedriApider Ydidawieh tEEnERNNEN YetRSREH DY Yobifheca@S €0t €81 Nal S

fuan[I on aS connectors. Term _nal S fOI‘_ connectl on as connec_ 5 tots to the
termnal s éafer?t@fhmdiiA appardtG0s2tarid gdwereR B¢l aSh@iltiiint $e288. 30B of

the entertai nment apparatus 12. An electric circuit arrangement of the
entertal nmdaky cell, a manual controller 16 detachably connected to
the entertainment apparatus 12, and a display monitor 18
such as a television receiver which 1is supplied with wvideo
15 and audio output signals from the entertainment apparatus
12.
The entertainment apparatus 12 can read a program re-
corded in a mass storage medium such as an optical disk 20
such as a CD-ROM, for example, and execute a game, for exam-
20 ple, based on the program dependling on commands suppliled
from the user, e.g., the game player. The execution of the
game mainly represents controlling the progress of the game
by controlling the display of images and the generation of
sounds on the display monitor 18 in response to input sig-
25 nals from the manual controller 16.
The entertalinment apparatus 12 is essentially in the

shape of a flat rectangular parallelepiped, and has a disk



system 10 shown in FIG 1 which includes a circuit arrange nent of the
entert ai n”ﬁ?ﬁoﬁﬁ@ér atus 12 will be described be 10 | ow Wdi/ef@issnce to
FIG 6. As shown in FIG 6, the entertai nment apparatus 12 comprises a
control system 82 including a centrat ¥rocessing unit (CPU) 81 and

peri pheral devices thereof, a graphic sys tem84 including a frame buffer
and a grappoaiPerati 29 adspsdda (denraloy twaeir Fri MBg@isAtan i n the
frame buffer, a sound system 86 including a sound processing unit (SPU) for
gener at i ngoptiscal sHiskd2oantosinmchrefapptiieatbon quidgram dhdkdaataold er 88
for controlling the readout of the optical disk 20 in which application
prograns antdetatganmer exsttbeedilke, 20 reseftruavibeh odv dont resettimd & or
controlling the inputting of data into and outputting of data fromthe
manual conP¥edram whdchi ke bpelaqisixequirdr phit PERsendi manisk4corkrqhe nenory
card (not shown), and a system bus 92 to which the control system 82, the
gr aphPc sySYtERIBA6 fiex eehkBoLlANd hhgslopdingmf ddie oBtérak rol l er 88)
and the conmmuni cation controller 90 _are connected. Video and audi o signals
gener at ed Y dhPOFETpUPRYY f $EHCR B 02n9588S $of P800PB315%F - 2%~ ¢ he
graphic sysiem 84 and the sound system 86 are supplied to the display

noni tor 18Pt% di spl ay i mages on the display screen of the display nonitor

18 and reprodu S 4 S, 9f i gn'PJ 8. 5 The
ent ert ai nment glglﬁa%gl?ggtﬁgg%ﬁs% Hgsq%%g(%wé? “s‘LPEE‘T"‘S 53‘?#’?*8 ottfr?ctohgleverti ng
an AC powespsiiiith onNBibgsatk v 85 ddamulicd o SIWRD! kaEndE acrdh AC pl ug 96
into a DC power supply (?I rst DC power supply) +E1 (: about +3.5 V for
direabl y esei Fupplied €06 UHeOloptiidaladiSkiS2€idsC thbSrecardiddifpRl-y 10 ing
the DC power supply +E1 to various circuits, and al so supplying the DC
power suppdiumEl to a power supply output term nal 74B which is a charging
power supply output termnal in the slot units 28B, 30B (see FIG 1). The
power supply odheuslogsnZdal3074Bveargespeptiverunneal s16t7enitsidBh plurality
of signal termnals 80B of the enter tainnent apparatus 12 serve as
connect or SSOB ARG TESEPEELYS cHAWEF SdAteBREES t #BA hS0BonetaBydhI§Per i nal

74A, the ground ternmnal 76A, and the signal term nals 80A, respectively,

of the conteRHt§TSadbehBPyPBeCUHINAGtEdLEPEREFELYS DRt PBnl P i P hal 14.

The wer suppl erginal [4A of the portable information. teyfmnal 14
corves oo WY &encrablT ngieiiak eaBal Raberadm ok PRy aRA? RS he

secondary £olion tRemIRANECE PTASHEIREY B0nOL1 416 PAHhBRY Ech M OTIEL | ON

termnal 14 also has a 25 secon?ﬁfl rst cﬁargl ng 1 nput termnal for quickly

chargi ng te cmeedanytéetéspddt@vel ySBOEhENSPACSNbE Ghi£sli Ml I angenent
of the WO 01125885 - 16 PCT/JPOOy03155 portable information term nal 14

of the entzoB.ai mMent16yst 2en (dBashees)i and! €he Is1olze 3po( Bak) e3gpif or mati on
terminal 14 has a mcroconmputer 100 including a CPU as an entire term nal
cont r ol | ergrea cROHIsyRpatir{raly dWiapesy ke avéid] dfiamdomsSivserssonvemry). The
m croconputer 100 controls the entire
20 manual controllers and memory cards or portable information
terminals.
The manual controller 16 has first and second control
pads 31, 32, an L (Left) button 34L, an R (Right) button
34R, a start button 36, and a selection button 38. The man-
25 ual controller 16 also has first and second swivel control

members 41, 42 for making analog control actions, a mode se-

lection switch 44 for selecting control modes of the swivel



system of the portable information term nal 14. Various bl ocks of the
portable information term nal 14 are connected to a syst Bya”}ﬁg that is
managed by“FHH”ﬂpscroconputer 100. 10 Specifically, an in FAr e URi t 104
including an infra red radiation em tiiig-and detecting diode for

comuni cation with other portable information termnals 14 is connected to
the system bu 2_Vi DART ,(,Uni_yver sal ronou ec.el.V ragsmtter)
106 whi ch i%?€;¥%gn é? %%% drfgsyﬁéﬁrggrgﬁ%%%gnﬁhgg ??gzgféﬁéyfﬁﬁgagignal
term nal s h 66 are con nected to the system bus 102 via
a connunicggﬁgﬁkfhtg?§gggf égﬁﬁunication | F) 108. To the system bus 102,
there is also caangabff fn F@Ph 120 the pystLMel i@ rokmhtdbh Ot Serlinle Menory)
a graphic display controller, and a liquid crystal display controller (not
shown) . Colxf wimhgas1ade4sli gy opennikheosddfeaditspkhy est@einim3 of the
color display unit 60 by the graphic system 110. 25 A DA converter 112
recei ves digntalapparatas ora i ha prsdgiram ang dih arendewhlodded rfxme ved
digital data into anal og data, and supplies the anal og data to a speaker
114 which tHADedte2588bmentl Appaxiaguts 32uiholito (thec poditayleusnfommiicn) .

PC 1' 1 JPO0O/ 03155 The manual controller 56 is connected to the system bus
102 vi a an Yemmdmiadcdd (viFch 113 canagciedehorihe Entegtainpent mpRATegr ans and
data downl oaded fromthe entertainment ap 5 paratus 12 is connected to the
syst em bus 1w 1Zi-a &0 nEbT Sanfcer theeepheRtripment £pparakes phby tish e
information termnal 14 also has _a charg ing circuit (also referred to as
"bui | t-in APRGARgSEi FRURS 2 gevndo é["nghﬁ?%%?gtu(ﬁ'rcui t) 120 including a

. T buj - i i i 0 DC
suppl POEa’ TromPAR R ibtared, AA30ehRe LG fatutinpd 1) B8 GRS O PO
i nput termpnaly 44885 &n r&%%aﬁmaﬂltya@% RS PQYELes UPiap- +E2

supplied froma second charging I nput teru 78A, "and outputs the

produced DG iRRQUELnhsHPPhY pgditable hhebPmaefsiBbridiahlt e DPOTd aldha-

information termnal 14 i's inserted in one of the upper slot units 28H, 30B
of the entelfodienepbtenppiriciigsrthdleasnsbomitich eomihaland d¢dre AC pl ug 96

(see FIG 6) of the entertainnment apparatus 12 is inserted in an AC outl et
(not shown)opesrazedAGn paVviesiliyipl wecondary cell to execute a program
15 downloaded from the entertainment apparatus 12.
As shown in FIGS. 2 through 5, the portable information
terminal 14 has a housing 50 (see FIGS. 3 through 5) 50
which supports a manual control pad 56 having one or more
direction buttons 52 and a decision button 54 for entering
20 events and making various selectlons, a color display unit
60 comprising a TFT (Thin-Film Transistor) liquid crystal
display (LCD) unit or the like, and a window 62 for wireless
communication via infrared radiation or the like. The color
display unit 60 has a color display screen 58.
25 As shown in FPIG. 3, the housing 50 comprises an upper

shell 50A and a lower shell 50B. The housing 50 houses a

wiring board 64 which supports a memory device, etc.



20 outlet. Wien the power supply switch 27 of the entertain nent apparatus
12 is turn e DC power supply +E1 is supplied fro supply
unit 94 vi :Q?ﬁg”ﬁgﬁer supply output term nal 74B and the%??‘gw% gi ng
input termnal 74A of the portable inf&3mtion termnal 14 to a step-up 25
circuit 126 (see FIG 8) at an input side of the first charging circuit |20
for cell chabgbsd; %) dtidwn in Fhe. D pOMRr hoUBPAY St-haUtapPebhfidcfs®m t he
WO 01125885 - 18 PCT/JPQ(1103155 built-in charging Circuit 120 is supplied
to the m cagsempblLy c66 1(eeaFdGEl. SO 4 \5) idAdposéed Cin tah ighd hRepost abl e
information termnal 14. In this enbodi nent) the DC power supply +Ea has a
vol t age of aalionavirdg ;a blamgateoréatmndulrarbweéndowi zi ng t he m croconput er

100, and is equal to the volta ge of the DC power supply +E1 generated by

t he power suppl$hemani@l contihelcpadriticomprisapparkididslthakl & 8 shows in
detail an electric arrangenent of the built-in charging circuit 120 shown
in FIG 7. svppopted ton theo henging nel diar @nguiap mengmands threaghaceabl e

butt on-shaped |ithium secondary cell 121 for energizing the portable in
formati on BBPHF N2} desrerse aBd BHYLSY REA5e1817Ran’HP BQAWLE HBTR power

|y +Eb_havi har gi | £ f about +4 V. ifi. 15 gally, th
Vol thge (~areaceeith hlsTn b Ea sn, Becebetiin 4 Hsns RE B ging

i nput ter 'le g4A is increased to the voltage of the power supply +Eb by
t he step-HB i?cUit 126) which serves as a DC-to-DC converter or swtching

boost er regul atgge |4k A duibal HELESMK ¥p gnrdCEhE d&é1Sod fbﬁm%@»nbah' dgin

charging circuit 120, and the voltage of the power supply +Eb is then

appl iffl Vi gefacConsdwyi thel Ladess CONHAMIGUEE RS HhE¢ NG 2CARkI She Ci I CUi t
128 and a cell protection circuit 130 to the secondary cell 121 to charge

t he secondaeyistdl bhitkon?54Asrdesappdiaedd ahethenlid s seeomdaeyenel | 121
can al so be charged with the second DC power supply +E2 supplied from an
ext ernal céhtocémad gart wifa thheuppenhrfiagegefgtheplid t4&. WO 0i NSSSS
pcTi.~o0i03iss - 19 wurinal 78A, a node (junction) P, and the cel
protection cir Bhgtswitgh pressers 70, 72 have respective pressing
elements supported on the housing 50 for movement into and
15 out of the upper surface of the housing 50. When one of the
pressing elements is pressed from above, 1t presses a corre-
spondling pressure switch such as a diaphragm switch, for ex-
ample, mounted on the wiring board 64 in the housing 50.
With the 1id 48 closed, when the direction buttons 52
20 and the decision button 54 are pressed from above into the
upper surface of the 1id 48, the direction buttons 52 and
the decision button 54 cause the pressing elements of the
corresponding switch pressers 70, 72 to press corresponding
pressure switches in the housing 50.
25 As shown in FIG. 5, a power supply terminal 74A (also

referred to as "first charging input terminal”) and a ground

terminal 76A which serve as charging input terminals for



The el ectric energy stored in the secondary cell 121 is regulated into the

vol tage of & z?&‘ﬁer supply +Ea, which is 5 substantial | ypcq@pgosiss +3.5 V,
by the caII pro ection cir cuit 130 and a step-down circuit 132 as a series

regul ator, and the power supply +Ea +slgupplied to the m croconputer 100
and various circuits of the portable information termnal 14 (see FIG 7).

10 A 11 ght spmt-didd% dRARah3¢ 11 0T @ pROPEEIEH d10 stigﬁaih@éﬂﬁ{lg control
circuit 128 fromTa node (junction) Q on a power supply I'ine which connects

the chargi Rg1é g dr@f Motaked4én tehd RArSNGPLYAr&i 6£Wida 26podé@ in
light-emtting diode 134 functions as a charging conpl etion indicator that

IS 15 turnene oidwan df@heeeoniédtorc assehBlyass Mo MHedecdelmihll®s char gi ng
control circuit 128 is fully charged, far thereby indicating to the user

t hat the seonetioy a=ldonndttossf ulTerndnangefior Thenmsdtiiopr aseconmec-Ci r cui t
130 has functions to detect 20 an excessive current supplied to the cell
121, &n extessite Wiemrtgrmdnelist A cSl6A,180A and &bspoaedsdnvtheisphar gi ng of
the cell 121. Wen the cell protection circuit 130 detects either one of
these exceBeFvelak aidds 288.c20F of dthecrensarépinnent |PPagFPIERs b2switch 136
to disconnect the ground ter 25 urinal of the secondaty cell 121 from

various | oads %l "rﬁif’héiﬁF‘&:l'B&ﬁﬁﬂ’tg@f“ePGO°Fnt%?o%} er&apPBeREt t he
d 1] 12 t 136 t ded
. ol nosssSTSAR By IoF a1 11 1 BCHTGRURP b3 551 PR B OFFARESOf t e DC
Ebe f |t
ot ect 1 ng BVPECTE 405 ig=RECiRAr demeiSrhy L hTf B bl g 0°
M crqgom 5; it enl QQraManel FONF{®r .t he remaining capacity of the sec

ondary cell 121, 1f the built-in charging circuit 120 enpl oys a secon dart’

cel | other thamg hﬁldwnt AhuFtgecoONdaey enlelrtal hRen ¢ Neprdtaitasngy2 vebhage of
the power supply +Eb may be determ ned 10 dependi ng on the enpl oyed

secondary peises Spawinftiredl bystéh &2 Sieeandany aeténtilll prercebeindar ged under
a voltage |lower than the voltage of the power supply +E1, the step-up
circuit 126nihuy(CRV)isdpendedenipierd]lf delvécesctbevegilt & gr@Phtonpysses a

m croconputer that is operable in a wide operat 15 ing voltage range, then
t he step-dtem &4 ringludisg pafrawee hufifegeandr . graphic processing

15 unit (GPU) for rendering image data in the frame buffer, a
sound system 86 including a sound processing unit (SPU) for
generating music sounds and sound effects, an optical disk
controller 88 for controlling the readout of the optical
disk 20 in which application programs and data are stored, a

20 communication controller 90 for controlling the inputting of
data into and outputting of data from the manual controller
16, the portable information terminal 14, or the memory card
{not shown), and a system bus 92 to which the control system
82, the graphlc system 84, the sound system 86, the optical

25 disk controller 88, and the communication controller 90 are
connected.

Video and audio signals generated by and outputted from



Each of the step-up circuit 126, the charging control circuit 128, the cell
protection gihechibe 130, the step-down circuit 132) and th

detecting cﬂ)(?g/l 855122 can easi 20 |y be fabricated as an ?%?ggxr”g:?gsd circuit
(1C. Therefore, these circuits can be ¥anufactured i nexpensively, and
hence the built-in charging circuit 120 can al so be manufactured

i nexpensi vetye dihdHlicS s9Ref! §8Hna ahed@oaha beFBPWR, a¥BeBuppRIdOrt 25
able information termnal 14 that is powered by the built-in secondary cell
121 is connestwadk taidphayebRitet NNEo agbplaytiifades onheéheeaossiery cell 12
is charged by the power sup wo o~nsass rcT~arooio03iss - 21 ply +E1
suppl i ed froorédre qowne ddpplyy ondrpitiort aBnanadl repitdduicet Beuras eftan nnent
apparatus 12 via the first charging input termnal 74A and the first

char gi ng ci thelidpekkerst of hehpoiisblay mohdtoat1®n term nal 14. Therefore,
the built-in 5 secondary cell 121 of the portable information term nal 14
can beS5char ged [Ehe eatemtairmemiranranatusaigsaliso tash@uPowRE BURRLY or an
expensi ve external cell charger, which has heretofore been required. As
shown in Flapip 94 forscoprartine an A0 PoHas aURRIY 1PPUlogPcR23A Yy whi ch
there are attached electrode term nals 138, 140 of stainless steel having

di f f er ent WREE HE 1009 Va SEBRALY d’riaiz?z i} H.l]’%c?(% HEA Ay PSI BPECHSUR T 1 erent
kb Thel, or it geiLe LS3AGH LS LS £T, 4o sk e by i

138, 140 is e W ri el"ect er mlr¥al s | 38,

140 of 1he SeEONdALY Gehicddduditd WS vR2ibRS AL AGNGRCEhY Labpyhe

respective slots o e]a the connector 142 w thout an ‘er

the sggondajyg cgld pk2howeP S@sply 429 ¢8N0aeisek tdr _nd tdi, sapangtded from the
connector 142, the secondary cell 121 can easily be 20 replaced with a new

one when i tggprsiffivigCéhki be wxpir euppiyG+ELOts oWk daubply ehtgde
connector assenbly 66 on the Wring board 64 of the portable information
term nal 1l4termiaralernTdsr whiclrerd as\yhhegingi pdwerrsuppdyapubfut npatmiext er nal
cell charger. 25 As shown in FIG 10, the connector assenbly 66 supports on
an end t herrd¥ 1 e agopaniis 488 3@Bn§sedcrHrodld terurinal 76A, the
first charging input termnal_ 74A as the pow_ WD 01125885 - 22

PCT/ JP00103155 SMesBFBPY FERBhh QUEPytdteRRinaynifB .+ & FrRYPd BOinAde wiring

pattern al sg_ includes the cond. charging input. term nal , 78A as the power
Dbl 95t or g s BoBLIER FHEE iy SPnAhe e FRLIa L HOR A3 tABLERTEm ol T4A
(see also F 8) . Q wn_in FlG 10 are i.n_the circuit
positions aé&’hmtg)sné: %Ig g?%%a?lso e{)S ?:Qlﬁ &R TTC O’iﬁ %.n dei{Exe iigs ro:I'Ws t he

portabl e I ntof RIJAReLELA €8 trnk? Pl LABp1Y dr NG 4RPCEne W Silhd S
mount ed on an AC-input ex
terminal 76A, and the signal terminals 80A, respectively, of
the connector assembly 66 of the portable information termi-
20 nal 14.

The power supply terminal 74A of the portable informa-
tion terminal 14 serves as a first charging input terminal
for normally charging the secondary cell. The connector as-
sembly 66 of the portable information terminal 14 also has a

25 second first charging input terminal for quickly charging
the secondary cell.

FIG. 7 shows an electric circuit arrangement of the



ternal cell charger 150 having an AC plug 148. 10 FIG 12 shows an electric
circuit ar zrsrﬁg in which the AC plug 14B of the ACi nal cell
char ger B&Sﬂl in FIG 11 is connected to an AC power supp%i’%Z for
char gi ng the secondary battery 121 of-the portable information term nal 14.
15 As can be seen fromFIGS. 11 and 12, when the portable information

term nal nount teen %!!I QQ I

char gi ng poﬁeﬁtsuppli%%ggﬂgkggterm nQTJﬂ?gE 8? @*‘1 einpSL gé’t:e a’l" cell
charger 150, pSgiepeGt 84 al, 018 herse Gt a8 9hPSrmaPitn eWiAgl 78A that is
connected 20 to the node P at the input side of the cell protection cir

cuit 130 of hhbes pRIdrdomputber 186 | Kr1h@iNignal cid, asingh amdiedndetfIm nal 76C
of the AC-input external cell charger 150 is connected to the ground

term nal 76RaDdfcéierqiardrgbberonf (Rei-omlyt Membip) , 14 .RA6 (Rantibins tine, a
second charging circuit 162 of the AC input external cell charger 150

char ges t heaseesndtemprydl.! TB&é micrddompatearndOoCheomtrugls rehet eheindnal 78A

and the cell WO 01125885 - 23 PCTIJP00/ 03155 protection circuit 130, in
bypassi ng reyatenrshithe porfigble rsifatmatdongtermtunal 14924 (see FIG 8) which
charges the secondary cell 121 with the DC power supply +E1 fromthe

entertai nment apfRFERUS bLpcks af HhromentabipGlnigrmationdwerisapply out put
termnal 78B of the AC-input external cell charger 150 is |onger than the
ground ter nfRRI CORREFE LOnPaBYFHAY (AT é@@oﬁﬂa’&héﬁ grarpaedp kY thenthal 78A
that is positioned.i |y of the first charging input termnal 74A on the
Wi ring boar GEBICPRIEH ng I'0 trical connection thereto. The power supply

out Pt o1 12 40 S Lok 1A DTy S00S0R ol d S, lEpga Short
portable i ”ré&’rf@éié’dlohe%m&%in%“adé d%‘?:%'&%%@ddi@dé h&, 2 bl BFENG 2P 15

paratus 12, the power supply output term nal “74B does not contact the

second chargitg étHus doeitBbnal i it ildhe tWichi RE1H0BY d HbonhBELEAOES, the
power supply output term nal 74B of the entertai nnent apparatus 12 is of

such a | engthe asydteenc uisadd2t Miea fa MARTC {ahdgvegsabhpadyricdimonoaks R4A only. 20
As shown in FIG 12, the ACinput external cell charger 150 has a

t r ansf or ner cébviex gtransmdititay) aho A@higiht dge anahytentdgefiod0 agynchpdo V
supplied from AC power supply 152, and an AC-to-DC converter 156 as a

swi t cHiSng reeus Aafa ftigansdaverting the | owered AC voltage into a DC vol t age
+tEc (~ +4.5 V), 25 which is applied as a power supply voltage to an
anplifier 158. THe sHomed EFW@B"’%&(P% @F’FaFBPnEPEW%/ &5 B8 FORB0 WO

01/ 25885 PCTI JP 5 - 24 d f th
anplifier 1%%"?%&‘1 Eé’sﬁﬁmvﬁ'ﬁs g@%o?f\él %ZF%’?"H‘SE ‘f%”t fgfggé\g%?: poﬁer
supply +E2 Y\Q&E@Jﬂisc YRUEES d %om the anplifier 158 (the voltage of the DC
power suppl I'S su st an y the sane

To the system bus 102, there is also connected a graph-
20 ic system 110 including a frame memory, a graphic display
controller, and a liquid crystal display controller (not
shown). Color images are displayed on the color display
screen 58 of the color display unit 60 by the graphic system
110.
25 A DA converter 112 recelves digital data from the sys-
tem bus 102, converts the received digital data into analog

data, and supplies the analog data to a speaker 114 which



5 as the voltage of the power supply +Eb for charging the sec ondary cell
121, and i 4 Vin this enbodinent) is applied via bi/Rg& sensing
line 164 tzwﬁlag%khsage i nput terurinal of the charging confcrxz'ﬁ' c?%rcuit 160,
and the power supply current of the DQpower supply +E2 which is outputted
10 fromthe anplifier 158 is supplied via a current sensing line 166 to the

char gi ng C&qéé‘% o iurntalgi gﬂ_ﬁgg%cii‘r{hig@r%iicng%nﬁ%(;_er nal cell charger 150 thus

charges the condary c the voltage of the power supply +E2

via the cell prgfe irlaalcasf&cslﬂéo-semgncameé\%d HRUEhEXsyStdie i cel

charger 150 is used, since limtations on the power supply capacity are
lless stringgptyiam WaeBrihse PorEy 13uRP| X ditla Menldry 20BCESAI SWBYL
apparatus 12) the second charging circuit 162 is of a quick charging
circuit arjiaggereytanéapnll @atd add@aaedt beom en@ntelbaiddent @p-short 20
period of tinme. Wth the ACinput external cell charger 150 used, even if

t he et ertparaend 12ppar abnsedfed stanatheasgstablyys tioe wdar aceemartar ge t he
secondary cell 121 in the portable information termnal 14 with the

AC- i nput exneerfdcecdmemoiyr HRY 1BD 25 by carrying the AGinput external

cell charger 150 without the need for a new connector if the portable

i nformati on t erfhen®@eriabhesinfermatdond tepminprhgld M3se PeEnn&@leTBA to R O
011 25885 PCT/ JP00103155 - 25 which the AC-input external cell chagrger |50
can be condR@tCiRPUS, (Bhse gFoEPTHRA focBfdaPyltlerin FRRrpAngyPLERY

relationship (o the first chaygi Lircuit 124.. FIG 14 shows t portabl e
i nf or mat i oﬂPt e“%rﬁs%af: 59 ?hc%lgcf"ﬁg: Ic)i &%é‘b‘éf‘h%”t?p@n,se%ﬂﬁ?% %‘%L { DC-i nput
external c # I -1 AU X cel I..C r is of a
st ruétlaure @!nj?ﬁlfqg?"t?gkt %%Qﬁ%%Q%p%&dé%Qe?rzlgl E"g% ¢ %r gll:j)gr B%gge?}c}]é% t hat
three prinpgy & %né6§ca%@w&prm?p%tl9d +ER 88ppPfed ErRAEReOF1de AC power
supply 152 shown in FIG 12. The 10 primary cells 168 are housed in the
DC-i nput exf&Fdidly eaphtChermiiall AAanne &apc heoweplsappdy W §Bcoeay pmes.  As
shown in FIG 15, the second charging circuit 162 in the DC-input external
cel | char gpowel’ GupplglppE2 eshippliied fromea seqxpld/ chiatgfingmitpnet premvary cel | s
168 rather than the 15 power supply +Ec for the second charging circuit 162
shown i n Fhihall 78AL hendodu tppt Hftheh@rpdueed sRpmoverEgupplybbka. +4. 5 V and
is the sane as the output voltage +Ec of the ACto-DC converter 156 shown in
FI G 132 (+Ed = HEAF) asenmed EipditenPerinble oiifcmaddonoterminac Jidput
external cell 20 charggr 170 are identical to those of the AC-input

Sxterlna{3 lc%?li‘lﬁﬁrtﬁgr hS?)“%hI"RJﬁ/mtrien upper §40t a‘HlH“i/ﬁ IZ:BBnﬁPOBe°ﬁe ihbed in
t ai t DC-.i t 7.
et al € O%errecé&e Fmt: %%élfaeiius 1'2” p"és7§§&%n Fc.[% 1C ?Lge£hé]' as a

char gi ng p% y o u er m'ra and a ground termnal” 76D which

cor respondy [ @SRRCYLLE! ¥ré 0 @P JaxENR0LRG AMEL:. SYBALYLAUt PAsd eri nal 788

and the ground term nal 76C of the AC-input extern charger |150. The

DC-input exiarnals ¢8l hn CAQIrGS1 el § noRUBHLERAS LA GELAC pYlP P8P - 26
PCT/ JPO0O/ 03155 is capabl e of charging the secondary cell 121 via the second

chargong céuendtt. lHiRedNthd eowet! IsuppQie6ii Odh CiT @ thd38ntdPeaid~ i nput ,

external cell charger 170 can al so charge the secondary cell 121 quickly. 5

I n the enhashtrapparabasnl2 nid-ItdEnedl oandtid,Dd pwweird s4Pply +E1 is
supplied from the power supply unit 94 via the power supply
output terminal 74B and the first charging input terminal
74A of the portable information terminal 14 to a step-up

25 circuit 126 (see FIG. 8) at an input side of the first

charging circuit 120 for cell charging.

In FIG. 7, the DC power supply +Ea outputted from the



of the portable information termnal 14 is left open while the portable
i'nformatio is@al 14 is being charged. |f the portabl diyesyddRsi on
termnal 1 ‘ggzgar?g lid 48, then the portable information termﬂ{lal 14 can be
operated even while 10 it is being chaxgged by the AC- i nput external cell
charger 150 or the DC-input external cell charger 170. Wien the portable

| Dformat i oful £ M\ Anakdahg BPELRECA AR 1bNEPETIEP o tlehilBkosghl charger

170, the operating tine o e portable information termnal 14 in an

out door  enhEQATEY anOa138 830! fonsBYrbE: 8VEN Alnd ipiREabEdEK- Lhan when

the portable information termnal 14 is operated by only the secondary cell

121 becausgoimftLAPaErmingh Lhe serandar kmb8aimdr’e, ithed DCr golbPN Of the
capacity of a primary cell of the sane vol ume. 20 FIGS. 16 and 17 show a

DC- and/ or s@éplyiptBa edscanebltedd chabgar 1325 useds t vohaage t&e secondary
cell 121 in the portable information termnal 14. The DC and/or AGC i nput
ext er dal cehérglmirgerthe/ficaocom@rige 11100, sepdntiarequzd [tol2hei violtee- port abl e
information 25 terminal 14 with either the AC power supply 152 or the pri
mart' cel |l 9e168 e PDOEoWApusupPRME r+Edugehpretad cloyndes moyez0supply, 203,
204. As shown in FIG 17, a switch 176 is WO 01/ 25885 PCT/JP0O0/ 03155 - 27
i nserted i AAt sthRE thengntertaipnent srpapatasgldund ine) for supplying

t he out put power_ supply +Ed of the primary cells 168. Wen t he AC power
supply 152 is c%?ﬁTecstDé%‘o?’B LRl Ay GLEREL 0 R angedeRy et char ger

ox ternal BEHT A HarTnY Efraitiish oBouRi TR Optfed by o BREHET hut put
s1 9naly 11 OB AAELAP LG HECON O Suk0n BbLOUE 1 D ACRORRSHPD! ¥ 152 10

charge the secondary battery 1 prio e primary cells 168.

Accor di ngl ys +{ fifn K3 cRn@aLY Eefﬂ%ﬂy_f%ﬁ:%ﬁér%ﬂzi% 1Hd &H?Jr&aﬁ%' $n 168 can be
saved. Ot her conponents and connections of the - and/ or AC nput external

cel | chargesriaticl @ergh@nhicad. t o those of the ACinput external cell
charger 150 shown in FIG 12 and 15 the DC-input external cell charger 170

shown in FIG Ifhe aetomdbikryneélbaadesan bedcharged avitibal poweexsept that DC
and/ or AC-input external cell charger 172 has a chargi ng power supply

out put terpinatEt/gRvind a ghavgihd eolitnge FEEaMME £ OF.r eSpentiftespectively
to the chargi ng power supply 20 output termnal 78B (78C) and the ground
ter mildal 76TLIWoMhe Viedtage fmdiods XNQ- phptike B¢ crowdr salpblyhakber 172 is

capabl e of charging the secondary cell 121 in the portable inforpation
t er i nal 1ﬂ“WJc$ch of FHErc’P%ES%@ AOREE SeppinalsAh s facpepfedy cells

ol at i onshih Db RAHORLPE (RIS o REaLY 158 PRHE b oB BB Y e |
present i nyent|Ofy aLm1AR sbiPLL &b o YO-L5C88ondE il elPYY Qitedning
booster regulator in a first charging circuit 124 of the
20 bullt-in charging circuit 120, and the voltage of the power
supply +Eb 1s then applied via a constant-voltage, constant-
current charging control circuit 128 and a cell protection
circuit 130 to the secondary cell 121 to charge the secon-
dary cell 121.
25 As described later on, the secondary cell 121 can also
be charged with the second DC power supply +E2 supplied from

an external cell charger via the second charging input ter-



- 28 to the entertai nment system 10 which conprises the portable

i nformation kfal 14 and the entertai nnent apparatus 1 e al so
applicabl e ﬁ%g}#gbl e information term nal s) which have gcﬁr?%l{wogllsgpl ay
panel such as a liquid crystal 5 displayw panel. such as portable conputers,
el ectroni c note pads, portable tel ephone sets, PHS term nals, pagers, or
the |ike, w aouilt-| e ebl, ich.a ted to
portabl e im{or;r]anlht—;iyéﬁ ttaelr"%d%afﬁﬁgzg{%ngu%h %@%&Vggt?gg%t g}%%g%é;%og'naﬁqrconput ers
or fixed pegsahalzgconputers for use. 10 In such applications, a portable
information termnal has a charging circuit having a charging input

term nal for chai@ RAedtees KMy S@blkelNih Nhedd Welcallgry NéQIIMAIAI00 s _
termnal, and the secondary cell is charged via the charging input term nal
and the chargiuitited uith bie arditdye 9EPPhy powerl Zupbled+E4d pratiarhasgi ng
power supply output term nal of a portable information term nal host such
as a net eboakbdtgntigdngoaghar aipuse’s U, by xettk pallopabteetpei exird-0 whi ch
the portable information term nal is connected. The above chargi ng system
conpri si ng ¢t fAC abdeai até)-domeilironitel 3 red ahesriasdredelggunt.abl e
information term nal may enploy the AC-input external cell charger 150
shown in Fland the @poweReswEPlnpla dst snRRlied Yo dhgr BReTeqEMBHAM in FI G
14, or the DC- and/or AC-input external cell charger 172 shown in FIG 16
for chargi PQ ONTARIFOBF GLAGKILS) OfnEDoEPRRkARTMaARICERALIA (HRF ot ( abl o

i nformation term nal . orgding to the present invention, as described
above, the 'éae]cc}r‘?dgrs cgﬁg’iﬂ)‘the portable information term nal can WO
01/ 25885 - 29 RCIT/ 0 . r t ' t ratus or
t he pgrgt abl e i nﬁg}%éggoégfég%*%l% %S?S?op%hé!{]%at%ﬁe%%%%%&e_Eoﬁl]&g’%rra_ti on
term nal i 160RARY @Bherol e RRANY2BY££6h | a IdbdeN] JRRELAGH £ @ NrPTaTRL i ON

termnal can therefore be charged wthout the 5 neéd for an external cell

charger. |fpdWtt @lippliyal i@ nidbPabahdetdr tid&negtial! enpié Afdiniinadn
term nal host is a systemwhich converts an AC power supply into a DC power

supply and pperat ehewstépilye T cpdnet26upplihe likat -smbteindiadimdecr t ai nent
apparatus or the port 10 able information term nal host includes an
AC-t 0- DC corBa/dungrtionheas ostchairgtihg ponpbéstion dindipateonthat Misnal can be
reduced by the cost of the AC-to-DC converter. The secondary cell in the
port abbe i rfurmes: odnwher nthmlsasardaryocedl chil G&dmepltered@yY Ak or

AC-input external cell 15 charger, so that the portable infqormation

term nal cdPaFIiRgeFOPRTSh GHAISr L8RP ohivkt chgeaeral FX i thatsbHt i ons
wh A Ly, i l.abl Al th t ai
enbodi mont SERAARETReYeRd AL BB Crng SARIMARO R T LSy | |

detail, it cmc}léleg.zo be understood that various changes and nodifications
may be
The cell protection circuit 130 has functions to detect

20 an excessive current supplied to the cell 121, an excessive
charging of the cell 121, and an excessive discharging of
the cell 121. When the cell protection circuit 130 detects
either one of these excessive states, the cell protection
circuit 130 opens a switch 136 to disconnect the ground ter-

25 minal of the secondary cell 121 from various loads including
the microcomputer 100 in order to protect the secondary cell

121. The switch 136 comprises MOS-FETs that are cascaded in



made therein without departing fromthe scope of the append ed cl ai ns. WO

011 25885 -

an ent ert ai'¥i¥884pparatus (12) for reading and execut 5

stored in

30 CLAIMS 1. An entertai nnent system conpri sing; PO
R

gr
a detachabl e storage nedi um£®0); and a portable informti

0/ 03155
am
on

termnal (14) detachably con nectable to said entertai nnent apparatus and

having a s
appar at us
portable i
charging i

' cell . (127) housed therein; 10 said entertai
REBP L oRBRA G pover suppl y outpui torminal (748) . Sai
f . =R . . erm p :
Nt or nid %ﬁt‘lirgg‘?gg)t §b¢) °%’59h8{‘9#.%9 o ;f&lé)?ny(th% ?Q%Y)-' ng

nput erm na criargl n Seco cel

arrangenenga bei agh 154eh, 4 Rake ¥heredatih ROVb2PLS. | dbd Ut Ry %ar[:ﬁim nal

connect ed

to said entertai nnent apparatus, said secondary ce can b

t

a

t he

S
e

charged by18spayEra SiRRlaY YRR 187 {dRMadabdredarg) NG, R M1SEBRLY- OUt put
termnal via said charging input termnal and said charging circuit.
An entser t apat@Nt1®Y,S WBTCACHROA Ut Hifs he [rdimdi hinyhes@aditys drd thBasgeng
circuit serves as a first charging circuit (124) and said charging input
term nal aendaify retllchangi ng i nput termnal, said entertai nment syst
further conpris 25 ing: an external cell charger (172) having a seco

charging c
01/ 2S885 -

10

15

20

25

i rcuiXf (the2pufidit-bai caxadnd icddcuithlah ewdPlpweera sepphy
dggy cell other than the lithium secondary cell, then the
charging voltage of the power supply +Eb may be determined
depending on the employed secondary cell. Speocifically, if
a secondary cell that can be charged under a voltage lower
than the voltage of the power supply +El, the step-up cir-
cuit 126 may be dispensed with. If the microcomputer 100
comprises a microcomputer that 1s operable in a wide operat-
ing voltage range, then the step-down circuit 132 may be un-
necessary.

Each of the step-up circuit 126, the charging control
circuit 128, the cell protection circuit 130, the step-down
circuit 132, and the voltage detecting circuit 122 can easi-
ly be fabricated as an integrated circuit (IC). Therefore,
these circuits can be manufactured inexpensively, and hence
the built-in charging circuilt 120 can also be manufactured
inexpensively.

In this embodiment, as described above, when the port-
able information terminal 14 that is powered by the built-in

secondary cell 121 is connected to the entertainment appara-

tus 12, the secondary cell 12) is charged by the power sup-

20 2.

em
nd
WO



(152) and a DC power supply (168); PCT/JP00/03155 said portable information
term nal achably connectable to said external c ; said
portabl e |S*Qﬁ%§ﬁ*on term nal having a second 5 charging |n6upﬁ{ern1nal
(78A) for charging the secondary cellL gp bypassing relationship to said
first charging cir cult t he arrangenent bei ng such that mhen said portable

sccondary B971 “EhnBepied FRAREyRe v gLy PGk e Pedny a8 o' second
chargi ng CigfCihk %!h@e?&lﬂx Nt nga)??ﬁw'l%gdmﬁp%e P&é‘aé ag%lﬁé in-

entert ai nrrent system accor I Ng ere I n sail I’gl ng

Circuit SerVesyasmendl Ifia GRAr @hagfffg@teﬂarglaa)cff%f@udz&w gh89 i nput

termnal as a first c ar gl ng |nput t erm nal sai d entertal nnent system

further comitabh80infrnTicRPYErRXALT MAY. cerhlergbafgeru{elﬁﬁz)nmayhng an AC
20 input charging circuit (154), (156), (162) for being sup plied with an

AC pover sueRbidatp2delsaixi per tabl portdulier@anitofma tidh Nedrntimiangidet achabl y
connectable to said ACinput external cell charger; said portable

i nf or mat i orahebal chdrdsy inyg thes enbarct 2nneEnar gppgratnsitl2 evitihoaltt €H8A) f or
charging the secondary cell in bypassing relationship to said first

char gi ng cineedufor an \WX#n'si¥e86xPEMAPOY1]3th8rges?2 whigh dasahgeeaent bei ng
such that when said portable information termnal is connected to said

AC-i nput exwoéeral beet |[remuirgdr, sai d secondary cell can be charged by a

power supply sugglled fromsaid AC-input charg g circuit via said 5 second
char gi ng i nput iy FIgy &nt ER® ASAARMRTEySELh Lk 1Al @y edicl aim 1,

Where16'1 S%L yCTQ{EIEEJéhic Ukkeﬁgrgfg a acﬁ%hrg egtkrég'¥%fﬂi%%ilt
138, 140 of stainless steel having different widths, and a
connector 142 with jacks having slots of different widths
that correspond to the respective widths of the electrode
terminals 138, 140 is mounted on the wiring board 64. The

15 electrode terminals 138, 140 of the secondary cell 121 can
thus be inserted properly into the respective slots of the
jacks of the connector 142 without an error. Since the sec-
ondary cell 121 can easily be connected to and disconnected
from the connector 142, the secondary cell 121 can easily be

20 replaced with a new one when 1t's service life expires.

FIG. 10 shows a pattern of the connector assembly 66 on
the wiring board 64 of the portable information terminal 14
in an entertalinment system which can use an AC-input exter-
nal cell charger.

25 As shown in FIG. 10, the connector assembly 66 supports
on an end thereof a wiring pattern including the ground ter-

minal 76A, the first charging input terminal 74A as the pow-



(124) and said charging input termnal as a first charging 10 input

term nal, giatertai nment systemfurther conpris ing:p '
céﬁ) th &/%1(32%2) for

ext er nal arger (170) having a DC input charging circurt
bei ng supplied with a DC power supply Z268); 15 said portable information
term nal being detachably connectable to said DC-input external cell

charger; s | r f I con ng i nput
g %% bce?:m RGQT NBLA Al % Qi‘ t?ﬁiﬂlﬂbf,gggs' nghggkf{ﬂ g 1np

t erm nal chargl ng the secon y ce tionship to

said fir Sti& %&Hﬁ%@:nc'arlsgoiﬁeiﬁdeé heeAGERBAEEBM r P8I InpUe N céARIngEN sai d
portable in Tormation termnal is connected to said DCinput external cell

charger, sagsl &e£addpowegebhpsy tmARALJadsPysda POWRIra3yPeE yeisaippl i ed from
said DC-input charging ci rCU|t via said 25 second charging input term nal.

5. A cell thestgiorparapsigeimpatptemingl 7400(Hdé 25680 FI1G338 ) PCTiiad¥) 103155 a
portable information term nal (14) having a secondary cell (121) housed

t hereisn; aQpo? tskivwan iimf FAGAt LOmaterim rthe hamé ¢iluifioposdahsnstasi ng data
to and fromsaid portable information terminal, 5 said portable information
term nal bthege ddi ddigablofesol. nkcihawne inoFEGi d8 port abl e i nformati on
termnal host; said portable information term nal host having a charg ing
power supply OlRI[ﬁ)t lde sRPHE| thy smrtabdied ipSermaton rﬁeéi“ﬁ‘ﬁﬁilog 4 twtth nal
having a charging 10 circuit (124) having a charging input term nal (74A)
for Chargl ghggégbgﬁagpyoeg bW ich is mounted on &n AC-input ex-

ternal cell charger 150 having an AC plug 148.

10 FIG. 12 shows an electric circuit arrangement in which
the AC plug 148 of the AC-input external cell charger 150
shown in FIG, 11 is connected to an AC power supply 152 for
charging the secondary battery 121 of the portable informa-
tion terminal 14.

15 As can be seen from FIGS. 11 and 12, when the portable
information terminal 14 is mounted on the AC-input external
cell charger 150, a charging power supply output terminal
78B of the AC-input external cell charger 150 is connected
to the second charging input terminal 78A that is connected

20 to the node P at the input side of the cell protection cir-
cuit 130 of the portable information terminal 14, and a
ground terminal 76C of the AC-input external cell charger
150 is connected to the ground terminal 76A of the portable
information terminal 14.

25 At this time, a second charging circuit 162 of the AC-
input external cell charger 150 charges the secondary cell

121 via the second charging input terminal 78A and the cell



t he arrangenent being such that when said portable in formation termnal is

connected tgo é@'%gsportabl e information term nal host) saigcpaepnds y cell
can be chargg y a power 15 supply supplied from said charging power

supply output ter urinal via said chargsng input term nal and said charging
circuit. 6. A cell charging systemaccording to claim5, wherein 20 said

char gi ng chLiibit 6 V&SR3 ta18b 1 Sin AiaBisNfgCLE fak forlshdp) tBNEnsal d char gi ng
input termnal as a first charging input tefmnal, said cell charging

system f ur Ehest CONdFdind RArcait exd£rile Tl shasn chézpebavhég a second
charging 25 circuit for being supplied with an AC power supply (152) and/or
a DC power ssoppdary 1)1, 12ai ¢iplrtiadlie ipolveknaapply t+«@1nifram beé ngn-

det achabl y WO 01125885 - 34 connectable to said external cell charger;
PCTI JP00103&bbatemen tpappalrhéusnidr mati on term nal having a second charging
I nput termnal (78A) for charging the secondary cell in bypassing

rel atifonshi p t oAsashbyn dat FEBar I3 ngthe ipoyerusuppiheowtipudngermbrabei ng such
that When said portable in formation termnal is connected to said external
cel | charg@BB ehithadodarny externdh asd lcRBRrESSr P 1Fokengst ptiany,

supplied fromsaid second charging circuit via said sec 10 and, charging
i nput t er ni-hal Qr‘?‘.‘n%'F%'ﬁ‘liBPf‘d%ﬁE%r SPIAGEERI (118 §95°PL SHRREIARd ex

ecuting a program stared.i dtschabSI:L .storagemaiumf( ,f'tha
port abl e |Ef’8&ﬁﬁﬁ’8‘?‘fa %Baa?h?gg R o g‘%%%(ﬂla’aroy %g‘%’l #i?tl) housed
therein and, pei ng, dgfaGh3RYina1 74a on the wiring board 64 for elec-

10 trical connection thereto.

The power supply output terminal 74B of the entertain-
ment apparatus 12 is of the same short length as the ground
terminal 76C shown in FIG. 13 so that when the portable in-
formation terminal 14 is connected to the entertainment ap-

15 paratus 12, the power supply output terminal 74B does not
contact the second charging input terminal 78A on the wiring
board 64. Therefore, the power supply output terminal 74B
of the entertainment apparatus 12 is of such a length as to
contact the first charging input terminal 74A only.

20 As shown in FIG. 12, the AC-input external cell charger
150 has a transformer 154 for lowering an AC voltage ranging
from 90 V to 240 V supplled from AC power supply 152, and an
AC-to-DC converter 156 as a switching regulator for convert-
ing the lowered AC voltage into a DC voltage +Ec (=~ +4.5 V),

25 which is applied as a power supply voltage to an amplifier
158.

The amplifier 158 and a charging control circuit 160



connectable to said entertai nment apparatus, said entertain nent apparatus
(12) havin rgi ng power supply output termnal (74 ortabl e

i nformati OSV(E@I[Z%% having a charging 20 circuit (120) ?ac\}‘lj%gddglééhargl ng

i nput term nal (74A) for charging the sgcondary cell; the arrangenent being
such that when said portabl e in formation term nal is connected to said

entertainne ty 0 dary cel | n be e a power
supply 25 sglpp g’ rom salrge canar %l rglg(’%o%rrosssugﬁleyagﬁ %i‘gf (ejlrgr%ﬁynal VI a said

chargin r I a r 01
PCT/ %“Pog/b ? ﬁhﬂ%r? eél%ﬁgggﬁa%géﬁ&f rﬁg'lr#g?liz:lﬁ?phavﬂi ﬁ%B secon dary
cel I (121) 1sJﬁi‘flyez$Q§u¢Jll1ﬂ5h aiéjrd?ﬂ:'b@l@téﬁpﬁfér@q:lﬁcer %Hﬂp&ﬁ!f%{- ef $ul (1gur ce,

conpri si ng: first charging input term nal 4A); 5 an i nternal char gi ng

circuit {13/91tfa@<e shafgengctﬂtﬂve&e@qgsayym@us Wubltantiasi dy D @amie supply
(+E1l) supplied via said first charging input termnal; a second

char gi 89 | rfautthiec kBl bage (BAhd Powelrasgpply Skatd f@@cendﬁgyn@eﬁﬂe isdcdbypassi ng
relationship to said inter 10 nal charging circuit, with a second DC power
supply (+Edndsayi rgla V21 | sgel Hisgadbuthanv siai dhflisr emboTipemey isuppl-y. 9. A
cell charger conprising: connections (201), (202) for a primary cell (168)
whi ch 15 caied Ndesedveliags mensdngetinonkt4 2@3 e, vp20dye f tapwn text-er nal AC
power sup ply (152); and a charging circuit (162), (176) connected to said
con nect i owsinar Pfséh@c?l’lﬁﬁ@% Foptradr glranit 3603 apAdekhe rpayer

supply current of the DC power supply +E2 which is outputted
10 from the amplifier 158 is supplied vlia a current sensing
line 166 to the charging control circuit 160.

The AC-input external cell charger 150 thus charges the
secondary cell 121 under the voltage of the power supply +E2
via the cell protection circuit 130. When the AC-input ex-

15 ternal cell charger 150 is used, since limitations on the
power supply capaclty are less stringent than when the power
supply +El1 of the entertainment apparatus 12, the second
charging circuit 162 is of a quick charging circuit arrange-
ment capable of charging the second cell 121 in a short

20 period of time.

With the AC-input external cell charger 150 used, even
if the entertainment apparatus 12 is not available, the user
can charge the secondary cell 121 in the portable informa-
tion terminal 14 with the AC-input external cell charger 150

25 by carrying the AC-input external cell charger 150 without
the need for a new connector if the portable information

terminal 14 has the second charging input terminal 78A to



20 AC power supply and outputting a charging output; said charging circuit
havi ng nea f nerating said charging output using onby ek 4C pover
suppl y V\hernlé’ge'{i)/%fs%gternal AC power supply is detected as t%‘rl/ng connect ed
while said primary cell is being houseds 25 10. A cell charger according to
claim9, for charging a secondary cell (121) with said chargi ng output,

sai d secon ., 10 L SRR RETLIPOMOPIS0 T Aeoar isn G8ld thebBaseomodat e

in a portat‘i’Pe Information terurina or éxecuting a program supplied
froman exi@rpgl SRAFGEhg el sefbndry uth qoh! ifNEFEESsibEPRb1Ravi ng an
AC-i nput charging ci rcui% (15451?, r(115 ) (162) f%)r bel ngs ségpl ied with an AC

pover suppltyohsRip eMdrIiAWEki BHaPgiXg RAWRiIEURRLY (+E2) to charge a
secondary cell (121) acconmpdated in a portable information term nal (14)

havi ng an interpaé. charghold@ ithg portavlie (Ihkdymathen aterig@arentd wetwg such
t hat when said portable information termnal is connected to said AC i nput
cel | chargahe 32dd58doindnopene| mogatedeorc l@aiDge dinpyt tdwtedBagowellsuppl vy
(+E2) supplied fromsaid ACinput charging circult in bypassing

rel ati onshichargesal 0 i ntThenBC-¢hanti extermadi cedilt ciarypr df70t Ae pbraabl e
information termnal. 12. An AC-input cell charger according to claim 11,
wher ei n saiS§rperuEd| Binidagy 8t £BA Lerinppll er&erpali ¢akl GhaTrgeRgl?er ni nal

(74A) for bei nchonnect ed to an input_ter 20 urinal of said internal

char gi ng ci®*EEPE Rt LRRECORFIBALY COHF t1EBRgl CORMG DA c REF PR said

d Il .in b i | at i i p.t id_int | .ch j i it,
said 11t BnRraPn T o AT BERE (AP LE AR SBRap TR TG Ahal BB g
fi Xegib ed: %?91%39{85ef1§ Fi%%egfle.nfxgﬁé!@ﬁ Al 3cd&ﬁ§\9§é§?€éﬁ%ﬂ Bﬁ."i" ch said

port ormation termnal is connected to sal nput cel T charger,

said AC i neu&:gaﬁrmm&rﬁi el beha¥b Ml GAahOhBE SrRyer supply out put
term nal WO 01/ 25885 - 37 PCT/JP00/ 03155 (78H), said chargi ng power

supply output tgsndneWn Bei FYGOf 15|Ctha deyeplahcASritnde-1alcRatr a6l iy
connected to only said second charging input term nal when said portable

i nf or mat i otheed0t eput £xtemnatt eell ccleatgerAC7ONpst supplliechaigbra 5 13. A
DC-input cell charger (170) having a DC-input charging circuit (162) for
bei ng suppbpwarwsupplky BEdpSmem the ppyinasr cefllgnil 68 prathaery theh| tli468)
housed therein and outputting a DC power supply (+E2) to char ge a secondary

10 cet? (1PeyemcE®RRISHaTSd PR BPpoFeeR® IFELREL PHFCHEr HbfaFhPR) having
30 d por { aBPoP TT o ek 19 SPAEAFRaDE | ST GER: BUPTLY sk BCAPRBGL cel |
charger s9dsSFoaMas oh8! bafl ab b UiHle oL R PIROUY cRUPREY (+52)
to-DC converter 156 shown in FIG. 12 (+Ed = +Ec)). Other
components and connections of the DC-input external cell
20 charger 170 are identical to those of the AC-input external
cell charger 150 shown in FIG. 12, and will not be described
in detaill below, except that the DC-input external cell
charger 170 has a charging power supply output terminal 78C
and a ground terminal 76D which correspond respectively to
25 the charging power supply output terminal 78B and the ground

terminal 76C of the AC-input external cell charger 150.

The DC-input external cell charger 170 thus constructed
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i nternal C%W/i%ﬁ’ssd rcuit (124) of the portabl e informatigairgieshaal . 14. A
DC-i nput ce charger according to claim 13, 20 wherein said portable

information termnal has a first charge®g-term nal (74A) for being
connected to an input terurinal of said internal charging circuit and a

second chaggi ggpdwidl d¥lcraf@dngf Bie GdAGySBE 1 SELFORAY ¥neChbcoil |
bypassing relationship to said internal charging circuit, said 25 first

char gi ng t ghatgflg anraaitd 18ecand el rc@ing pretatfdbn Reirtaiti x8dl y di sposed
at a spaced interval along a direc tion in which said portable information
term nal i gheomretriput \RtRTNAD8E61E cihrgeETAIBP06AN 3 bn ethalrgesahel DC- i nput
cell charger, said DC-input charging circuit having a chargi ng power supply
out put ter spoahdd@B8@ellsdi2d ghacklng power supply output term nal being of
such a length as to be electrically connected to only said 5 second
charging i nput Imrthercdmbgddments dsipewnt dinl &IGAE ol heand okt t dihei Akd 48
connected to said DC-input cell charger. .A A S A.AQ@f.Ay . A@ .An. ASH. Af 2
A . AS . AyoA3th® poyriable infagmakign AexgdnanlA3bs ABpkt opemFyhAle

. A Aly. A3[ E. AF! . AFn. AYf . A3Hf . AS. A

[. Ay. AY5. AbBSBRELARARWNEPSRF LU e Rd UL daf cReragRaRgeCay] 5] caU] cay]
e R B AR 1 O ka3
al] cal] caULgatl ¢AY GardhGaldh 68U SaM GAUlaa Yhhabl capd fFatd £ AR YYS J
10 it is being charged by the AC-input external cell charger
150 or the DC-input external cell charger 170. When the
portable information terminal 14 1s operated by the DC-input
external cell charger 170, the operating time of the port-
able information terminal 14 in an outdoor environment, for
15 example, may be several times longer than when the portable
information terminal 14 is operated by only the secondary
cell 121 because the capacity of the secondary cell 121 is a
fraction of the capaclity of a primary cell of the same vol-
ume .
20 FIGS. 16 and 17 show a DC- and/or AC-input external
cell charger 172 used to charge the secondary cell 121 in
the portable information terminal 14.
The DC- and/or AC-input external cell charger 172 can
charge the secondary cell 121 in the portable information
25 terminal 14 with either the AC power supply 152 or the pri-
mary cells 168 as a DC input power supply via connectors

201, 202, 203, 204. As shown in FIG. 17, a switch 176 is
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plied from a charging power supply output terminal of a
portable information terminal host such as a notebook-type
personal computer or fixed personal computer to which the
portable information terminal is connected.
The above charging system comprising the portable in-
20 formation terminal host and the portable information termi-
nal may employ the AC-input external cell charger 150 shown
in FIG. 11, or the DC-input external cell charger 170 shown
in FIG. 14, or the DC- and/or AC-input external cell charger
172 shown in FIG. 16 for charging (normally or quickly) the
25 secondary cell in the portable information terminal.

According to the present invention, as described above,

the secondary cell in the portable information terminal can
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The secondary cell in the portable information terminal
can also be charged by the DC- and/or AC-input external cell
15 charger, so that the portable information terminal can be
used in an outdoor environment, generally in locations where
no AC power supply is available.
Although certain preferred embodiments of the present
invention have been shown and described in detail, it should
20 be understood that various changes and modifications may be
made therein without departing from the scope of the append-

ed claims.
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said entertainment apparatus having a charging power
supply output terminal (74B);

said portable information terminal having a charging
circuit (124) having a charging input terminal (742) for
charging the secondary cell;

the arrangement being such that when said portable in-
formation terminal is connected to salid entertainment appa-
ratus, sald secondary cell can be charged by a power supply
supplied from said charging power supply output terminal via

sald charging input terminal and sald charging circuit.

2. An entertalnment system according to claim 1, where-
in saild charging circuit serves as a first charging circuit
(124) and said charging input terminal as a first charging
input terminal, said entertalnment system further compris-
ing:

an external cell charger (172) having a second charging

circult (162) for being supplied with an AC power supply

" 2aoadEY
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ond charging input terminal.

3. An entertainment system according to claim 1, where-
15 in said charging circuit serves as a first charging circuit
(124) and sald charging input terminal as a first charging
input terminal, said entertainment system further compris-
ing:
an AC-input external cell charger (150) having an AC-
20 input charging circuit (154), (156), (162) for being sup-
plied with an AC power supply (152):
said portable information terminal being detachably
connectable to said AC-lnput external cell charger:;
said portable information terminal having a second
25 charging input terminal (78A) for charging the secondary
cell in bypassing relationship to said first charging cir-

cuit;
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in said charging circuit serves as a first charging circuit
(124) and said charging input terminal as a first charging

10 input terminal, said entertalnment system further compris-
ing:

a DC-input external cell charger (170) having a DC-
input charging circuit (162) for being supplied with a DC
power supply (168);

15 said portable information terminal being detachably
connectable to said DC-input external cell charger;

said portable information terminal having a second
charging input terminal (78A) for charging the secondary
cell in bypassing relationshlp to said f£irst charging cir-

20 cuit:

the arrangement being such that when said portable in-
formation termlinal i1s connected to said DC-input external
cell charger, said secondary cell can be charged by a power
supply supplied from said DC-input charging circuit wvia saild

25 second charging input terminal.

5. A cell charging system comprising:
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a portable information terminal host (12) for transmit-
ting data to and from said portable information terminal,
5 said portable information terminal being detachably con-
nectable to said portable information terminal host;
said portable information terminal host having a charg-
ing power supply output terminal (74B);
said portable information terminal having a charging
10 circuit (124) having a charging input terminal (74A) for
charging the secondary cell;
the arrangement being such that when salid portable in-
formation terminal 1s connected to salid portable information
terminal host, sald secondary cell can be charged by a power
15 supply supplied from said charging power supply output ter-
minal via said charging input terminal and said charging

circuit.

6. A cell charging system according to claim 5, wherein
20 sald charging circuit serves as a first charging circuit
(124) and said charging input terminal as a first charging
input terminal, said cell charging system further compris-
ing:
an external cell charger (172) having a second charging
25 circult for being supplied with an AC power supply (152)
and/or a DC power supply (168):

said portable information terminal being detachably
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charging input terminal (78A) for charging the secondary

cell in bypassing relationship to saild first charging cir-

5 cult;
the arrangement being such that when said portable in-
formation terminal is connected to sald external cell
charger, said secondary cell can be charged by a power sup-

Ply supplied from said second charging circuit via said sec-

10 ond charging input terminal.

7. An entertalnment apparatus (12) for reading and ex-
ecuting a program stored in a detachable storage medium
(20), with a portable information terminal (14) having a
15 secondary cell (121) housed therein and being detachably
connectable to sald entertalnment apparatus, said entertain-
ment apparatus (12) having:
a charging power supply output terminal (74B);
said portable information terminal having a charging
20 circult (120) having a charging input terminal (74A) for
charging the secondary cell;
the arrangement being such that when said portable in-
formation terminal is connected to said entertainment appa-
ratus, sald secondary cell can be charged by a power supply
25 supplied from saild charging power supply output terminal via

sald charging input terminal and said charging circuit.



(109%&' ()-1 S&LOY& ()-1 $10%& ()-"10%& ()-Y G'10%&' ()-0U, gdEbC 1 10
YS5100&! ()-@@Bgﬁ%&' ()- 1109 ()-Y/ 10% ()- - 109%&' () - Y+10%&s fporeaiRop{{\ = 1

103 109& ()-

()-1PF109& ()-Z 'tf109%K K & ()-Z 10 10

10Y37z10%' ()-LdE{\= 1 10L10% ()- - 35 -
109&' ()-10%& ()-Y,!10%& ()-L10%& ()-1 Y109%& ()-1}$dE{\= 1
101" 109%& () - Y4.08& £ )53 t5bh @V Een £ d erfia tiBA& ¢ 'ﬁlaligfo/@;&fr%vj}@w@' Ldadnd: dE(\= 1

10Y&3109& () - F1109& () -1/ 10%& ()-1- 10%& ()-

109& () - :

“abcovbC

1 10s- 10%qahty! &D% L)), 3 E¥Reke cdtiiid a( prodPart Csuiip 1801 8348 (an JAELC 1 10

10

15

20

25

external source, comprising:

a first charging input terminal (743);

an internal charging circuit (124) for charging the
secondary cell with a first DC power supply (+El) supplied
via said first charging input terminal; and

a second charging input terminal (78A) for charging
sald secondary cell in bypassing relationship to said inter-
nal charging circuilt, with a second DC power supply (+E2)

having a voltage higher than said first DC power supply.

9. A cell charger comprising:

connections (201), (202) for a primary cell (168) which
can be housed therein;

connections (203), (204) for an external AC power sup-
ply (152); and

a charging circuit (162), (176) connected to said con-
nections, for selecting sald primary cell or said external
AC power supply and outputting a charging output;

said charging circuit having means for generating said
charging output using only said AC power supply when said
external AC power supply 1s detected as being connected

while said primary cell is being housed.

10. A cell charger according to claim 9, for charging a

secondary cell (121) with said charging output, said secon-
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5 11. An AC-input cell charger (150) having an AC-input
charglng clrcuit (154), (156), (162) for being supplied with
an AC power supply (152) and outputting a DC power supply
(+E2) to charge a secondary cell (121) accommodated in a
portable information terminal (14) having an internal charg-

10 ing circuit (124), the arrangement being such that when said
portable information terminal is connected to said AC-input
cell charger, said secondary cell can be charged by the DC
power supply (+E2) supplied from said AC-input charging cir-
cuit in bypassing relationship to said internal charging

15 circult (124) of the portable information terminal.

12. An AC-input cell charger according to claim 11,
wherein salid portable informatlon terminal has a first
charging terminal (74A) for being connected to an input ter-

20 minal of said internal charging circuit and a second charg-
ing terminal (78A) for charging said secondary cell in by-
passing relationship to sald internal charging circuit, said
first charging terminal and sald second charging terminal
being fixedly disposed at a spaced interval along a direc-

25 tion in which sald portable information terminal is connect-
ed to said AC-input cell charger, said AC-input charging

circuit having a charging power supply output terminal
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5
13. A DC-input cell charger (170) having a DC-input
charging circuit (162) for belng supplied with a DC power
supply (+Ed) from a primary cell (168) housed therein and
outputting a DC power supply (+E2) to charge a secondary
10 cell (121) accommodated in a portable information terminal

(14) having an internal charging circuit (124), the arrange-
ment being such that when said portable information terminal
1s connected to said DC-input cell charger, sald secondary
cell can be charged by the DC power supply (+E2) supplied

15 from said DC-input charging circuit in bypassing relation-
ship to said internal charging circuit (124) of the portable

information terminal.

l14. A DC-input cell charger according to claim 13,

20 wherein said portable information terminal has a first
charging terminal (74A) for being connected to an input ter-
minal of said internal charging circuit and a second charg-
ing terminal (78A) for charging said secondary cell in by-
passing relationship to said internal charging circuit, said

25 first charging terminal and said second charging terminal
being fixedly disposed at a spaced interval along a direc-

tion in which said portable information terminal is connect-
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5 second charging input terminal when said portable informa-

tion terminal is connected to saild DC-input cell charger.



