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AND DI G TAL CAMERA FOR PORTABLE | NFORVATI ON TERM NAL  AND PORTABLE D) E{![ﬂhh‘
CAVERA | NFORMATI ON TERM NAL SYSTEM 5 TECHNI CAL FlI ELD The present i rzven I On
rel ates tH94Vp8tabl e information term nal such as portablRET/FHeHES7havi ng
ear phone jack for sound input/output, PHS (personal handy-phone systen), 10
PDA (personal digital assistants), noBi | e personal conputers, a digital
canera for use w th RORTABLEANRORMUGIOBITERMINGAT AND a portabl e digital

caneral i nformat.i erm pal  _systemconprised by a information term nal and
? di gi tftl ca%@%ﬁ#@é%di&%géﬁ%?omm OPLFERMINALNF or mat i on ]
erm nal . B4EKaCND HeERRIE i ng spee
of data commruni cati on usI| ggAng por%mq%?@ﬁ%%‘%ingﬁ%

significant progress that has been achieved in information conmunication
tec[EmoI ogi es, portable tel ephonﬁs have transfornmed thenselves froma usage
as tel ephone to an integrated i that is being accepted

|
rapi dly. Wt hrauehed: ik efhn %ésquo?@@g??éa@ﬁ%ﬁgwﬁwfcp gvgpﬁahg

ky
information such as 20 1 nages, nusic, n eve cont ent
such a$hones yiigrrgeiona jatkpioo gowamis npwtftpuit tPHS (ensdnal patiehbhasysesten nor e
applications wll b reated.in the future. In response to such needs of
consun?t s‘g??ﬂéﬁaLg§ﬁﬁlﬁ 1stsﬁthté‘Pet%ef??€a{cﬁr?ﬁ%?rﬁ’aﬁ ‘SH?I\FéH’Gf F#&hi nes have
begun tatARRYRHabIE it BEmARIKRIRIAEL S doPtaPl AYiAE chmeEBhHHER fteﬁﬁilnla] ng not
onIX sound data information but information of various other kinds 25 that
cah” be sagterswaprisgd by Aneiormagomteppinahblda dighdrosaterprnd emmtinal ot 0 t he

i nfor i - i chine with a special cable. Wen receiving

i nf or %@h@ﬁ“?gg}%d%%bn gfér%ﬁt'(?ﬁtt?/”é‘ﬁ%ﬁhg machi ne using such a speci al
cable, it is necessary to insert a connector of the cable to the portable
termnal, but one problem of inconveni ence has been that, because the

connector has a front side an®@ACKERUIMNDARE to ensure that the connection

s made N arhiaeph fakeG 1HMilieE Dot ab o Rl ARl A Al LRERKRY ence that

the user must confirmfront ‘and back surfaces o e connector. “Al so, when
t h&S compraeblennfoematgeietmidalsrnd siguéfi@ot paptess thetr hasrtaen atloedkeidrig mechani sm of
the o O o R Al & e B L1 S B N P ONES A QE K S et 1T the user
themselves from a usage as telephone to an integrated information tool that is being
accepted rapidly.
With such a trend, customer needs have expanded from basic information such as
20 images, music, mail to higher levels of content such as moving images and programs, and
it is anticipated that even more applications will be created in the future,
In response to such needs of consumers, machines that might be termed
information vending machines have begun to appear in the marketpigce to provide a
service of selling not only sound data information but information of various other kinds
25  that can be accessed by connecting a portable information terminal to the information
vending michine with a special cable.
When receiving information from an information verding machine using such a
special cable, it is necessary to insert a connector of the cable to the portable terminal, but
one problem of inconvenience has been that, because the connector has a front side and a
30 back side to ensure that the connection is made in a fixed direction, resulting in a2 problem

of inconvenience that the user must confirm front and back surfaces of the connector.

Also, when the connector is inserted into the portable terminal, locking

mechanism of the connector operates and the connection becomes locked, but if the user
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without realizing that it is |locked, the connector can be subjecteg tgG 20
excessive | oad and damage may result. Al so, when the portable tel ephone and
PHS are usedi@&ss®@ conmmuni cati on device for nobile conmputi ngoT/ghigalsh 1 s
normal ly used as an interface, and therefore, it is necessary to carry PC
card and connection cables when 5 one #s travelling, which present another

| nconventies tepul NIR@onBEIE: su MNhbE! 2albanethant s loeka, BeMofndddsf @@mal conput er
menory card international association) slot for inserting a PC (personal

conput erSHPESKR 18 SFXEFFEKVE AR gy resguit N Wpn pleRINg an
Diegted t I9gddeandida lt Aleonwhen i poeblgdelepiing and

t el epho | : 0 ' yance.
Furt ner i1y <fY 0 a3 EpfiRuiaRBRienEs AW malithg PCE« MiR-ARy 30

i nser t edisiantistetfaee, RGNk Hersfoed, itrisiaécebmard @ @xstED gad ahd campiction cabdésdwhen
resulting i.n ang{éObl em of tirre-c?lns.um'n handling. In the neantinme, in

r espons&eds ga BEgpich P%Fﬁ%‘ﬁiafl?ﬁ FiginF e %@nﬁ"’eéﬂﬂ??jéam?ﬁoﬁpuﬁfsa'lat"ﬁlonl‘}hnera to
anot her dJ@rpENTaA (Pé{'s&% BEEhBImMERB AL REmEROTRI éssb@iaﬁ&g sR rf&ﬁﬂ&&tin% a
term nal, Japanese Patent Applications, First Publications, Hei 10-341302
and Hei BC (pergsgb@mipuget) oswl se thgcwhérnihe sddt is tedoed ub by ¢hi partabbaelephensuch as
| RDA (infrared data 15, access) ,or,.RS: 232C to connect the digjtal canmera to
the. por CHS eViSERFAaT b FSTRIRATEER RS e % AP0y b RarS bt Ao EALT er 11 ng
i mage da asdSoodpériitestd devich tAS PLRaRDNsdfed RESIREPCMINONbEREst 86 € handl i ng
and portability. Al'so, conventional digital caneras are expected to be
conkbiéct gbelanged yapnaber caod, gesnlinglin g prelawn of iormennisemingdandkérari nal s such as
portable tele ) A ' , SO that,
ven though aiemsghEdth resbbite b Fhecd AERh AT A FOPRI RS 0

oper at i dipigbcimnern tanactheoicntdmd] bpcornbeainpathe digial tandeh nathe polteylear e of t en

provided for the digital cangra, al sq, . handl i conmes ¢ | ex and the
cost of t%rﬁénal&ﬁ?aﬂ?ﬁg&’%%r“@ﬁ%@ﬂéfg@@ﬂ%ﬁ?ﬂ%%@g&@§4HO% w1 ossi bl e to
supply pE¥ey disEReR & t&BMiqRe ofShdra-bAHICRnhERion S BRI Pas IRD2ONRR L& datal he camera
Itsel f nust have a power source, and the size of the casing increases,

t hubS pr eeesss) or BS-3BRE e chunect the digitaheamara ko deportable dermindl dordwanisguttings

expl ai nﬁ?e L%lgove, it has been.difficult, in the past, to avoid the

conpl exity Oof camera structure and realize a highly convenient digital
canera. Al so, Hdowger,dei aamtfarige mig daya dsiandioeds edhaeRBA of RBASA]i ng to
EIA (Electronic 30 Jndustry Association) standard, but |IRDA and RS-232 and
ot hers BIoRAGREs predipneling autporfabilitiii er f aces. Also, in addition to data

transfer met hods, Ughiihtioakl cﬁéitaﬁ%aﬁ_@ﬁg b e@B@¥Phe Sonnd ARAIE &S Garbiitisent

#
Application, First Publication, Hei - 268582 di scl oses a techni que of
dat?0 t r gengrdrpartablagpmmunseiartesuianls suchasioraple telgphioneomisgle RN ER Ausi ng

such a mobile personal computers, so that, even though a display section such as liquid crystal

monitor and an operation section are provided for the portable terminal, they are often
provided for the digital camera also, and handling becomes complex and the cost of the
combined system increases. Also, because it is not possible to supply power from a device
25  to which the camera is connected, the camera itself must have a power source, and the size
of the casing increases, thus present a problem that it is unsuitable as a portable device. As
explained above, it has been difficult, in the past, to avoid the complexity of camera
structure and realize a highly convenient digital camera.
Also, image data are generally transferred serially according to EIA (Electronic
30  Industry Association) standard, but IRDA and RS-232 and others always require special
interfaces. Also, in addition to data transfer methods using cables as described above, a

Japanese Patent Application, First Publication, Hei 06-268582 discloses a technique of

data transfer through a medium such as a memory card, but even when using such a
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driver circuit are necessary For this reason, when connecting a di gi2t7a113UG 2004
canmera to a portable comunication term nal, expensive parts and

i nterface®OM&3%28quired in the past, pr esent a pr obl em t haPCTAPHAS4Deen
difficult to reduce the size of the dL,gltaI cameras and portable term nals
or to reduce the conmbi ned system cost. °5 Furthernore, when using RS- 232C
cabl e sueehoigie; hserfice C&é%ktﬁild)éﬂv%rmveﬂ a@elelc%ﬁlsar}’cﬁwmmslrcmnmhfar:cordl ng to

El A RS- n. normal .serial._ ,communi cation,
necessarzc;:é)%%e&&qu(ﬁélgnalac‘sﬁmglsagtga ﬁbi (REYGRLIOR Leyminal, expROYYe %_Eear"&t i on
exchangiingrfaedstaaé requiredranghe pbﬁt prReesht peote tiaflitchat BesH Midficdnd rkdRedhdi t al
camera, before comrenci ng comrunj cation so that inmage data are transferred

after 161%ithe sty waw@wosﬁablééew&aw Ar reduseitbmeombingd sistem eadll ting a
probkem that igpge fakawn r{@ﬁ?é RS, ﬁ@@-ﬁ?ﬁﬂe%clf ﬂ@g on8 ﬁe&h%{a& %iq &f}?ﬂ Y

Al so, in serial conmuni ca%| on,” 1 nfor I'Scrimna

fini sh e@brimdicatduakbceding tb EIAIR S.CR2T staadad tusby,t it (rrBormal sgriabf dat a SO

that, when 2-bits of.the 8-bits are used for djscri gugl on. purpose, the
[~

amount  SPTIHETANQR; 1S ReRE3S2AR RSEORR 2P O8erakgn, Ith‘bﬁpc” #dshaenpi ts, | eading
to a pr Q?Eﬁﬁbﬁh%r ek BRand Blccerthm dIREHERR]s \VREwR ?llllerkgfrhalgfé t@ﬂm?lﬁp Stﬁggmtal
n t par a

efficie In addition to this problem a onmmini cat i on
that i n@ﬂ@a@eheﬁorﬁacqmlamﬂw capradichion m:trheamagg daﬂawmmm&rr&dfa%erl al  lines

ta transf h ferable b it
 not SasauntiRaBypuf il ot Fha' FHEL ifrearioheRBe bhee fydal | nes

nust be tﬂalﬂ@féﬁ@ﬁ@ﬁhdrfbahh@t beCsRaTRRICArbMP11Y SX18%, ﬂ@lser&fl cbeudR¥ti6R SnormbL &S
digital capera, and portahl e caommunication 20 termnal .that denmand snal |

si ze, | fQAtsCRping#a st and pisk 65 indivifduy datpeatachedianach biedg8dissl efiflase. di gi t al
camera, gf *&%(t],%ﬁén Yt BP&Efs%{E‘a?@M?Jd%r QBGhR ﬂ@ﬂ@npa&bc bheBfnouBiEheCct i ng the

i mage recording nmode by operating the eys o opération section
provi dedhformdtivm thatrdaalbeeatredrtiynabyteds drdy édnrtﬁ i leatiimgtot ahmobleht thagthedatat he

d| spl ay sect on of the. term nal,; res ef defjne the

g% g?:eé’?sﬁ Vi 259t hEee Péﬁ‘ifs-‘ieﬁ B’r 3‘? ?F@?t&?{‘tP ﬁér‘%ﬁﬁ&f‘hﬂﬂﬁof’fﬁ%e recordi ng
mode Fihfallelr 5ok Buni bt en thﬂqncx@%mm tarls R Bpdealb Ilﬁcraasmgﬁletahﬁlbtme(lﬁd@hgne for
exanple, it is necessary to operate at |east %, ys, one key fo

swi t chi Haesis&npvheths eh@d@trémsf@mcm@pﬁ@w@r«pfm@iq brsanss it Wéfea'ﬁ%age
recordi g&gﬁl &Tét Bﬁ%oqgﬁﬂcﬁﬁa?ﬂﬁtﬂu%er ahg ﬂ?ﬁh&%uh%é lﬁé}eﬂ%% Bed task in
crte noae.

the sele urt 'S Necessar e operation keys
requi r edofrectionmegmira of ﬂmcuiemca:gsuchms d@xmhq:ﬂn&:,ra and<pgnabdne fameotnioatias t he

shutter butt nd s | 0 recordi ng conditions and
oth (ﬁ Grﬁ%frﬂi%l gem?‘ilfg ﬁl?r%é? Iﬁl%'% @%gﬂﬂﬁg‘y@ﬁ%r ated such as switching to
the recordi ng ARl han decdP@n@ irhalikstWith £ABREIRamER, HIAIBARAS perRsHlsbidigl i N a
P
probl em that, when one is ready to record a picture, sonme time is spent in
oper at i ﬁgﬁrpﬁp@s such as: selecting the image recording mode by operatmc the keys of the
operation section provided on the portable terminal while confirming the settings on the
display section of the terminal; pressing the define key to define the image recording
25  mode; and then recording an image in the image recording mode. Furthermore, when the
portable terminal is a portable telephone, for example, it is necessary to operate at least
two keys, one key for switching from the sound mode of the telephone function to the
image recording mode of the camera function, and another key to define a task in the
selected mode. Further, it is necessary to provide operation keys required for image
30 recording, for example, a key to function as the shutter button, and settings keys to specify
recording conditions and others. Therefore, the number of keys to be operated such as

switching to the recording mode and operating the camera are increased, resulting in a

problem that, when one is ready to record a picture, some time is spent in operating the
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of defining the recording node. And, to define the inmage recording yde 2004
it is necessary to select the inmge recording node first and then to
operate th® dedskmi ti on keys, so that the user is required poTMPEW HE

di splay section of the portable terminal while operating the keys to
define parameters of the image recordifig 5 node, so that the problems are

not onl ykeyapias rdaefiingnhe sthiootdelitingthe feedrdifig MBROTAM) 4 ¥efifeQhe LRERY di Ng
good i mages. .. The ﬁEées,ent i nvention is provided in view of the background

i nf or mat [C6ATdHISRaNE: It ispscRssary heiselact Hisjimage sirerdiag medp fissiané thengor t abl e

I nf or mat A y\Jaal € . . t | n_ext.er nal
devi ce iﬁath%ﬂéﬁ(%ive |'s’e§r-(1!}f;3£ H%g%en%s(rgr Sg'gl?{ggey @3;‘ %g&% ‘%ﬁ)\i\ﬁs}f %ﬁﬁ??lo gwcabl e
connect i mortablenteahinet tvhilswpératingothp keys td define! saramiter£ofthy irfh@i dedbrdier a t hat

enabl_es to, freel chapge the direction of 1mge, recording w thout making
the Sandheds ot thepip %ﬁiséie pQjronly cample kesaopsdations but missed ARPPRMIUEY N nal

havi ng a8, RRALRIANSodPizia Eﬁr sound input/output, and a portable information
termnal for use Wwth such a digital canera, and a digital 15

caner a/ i nf or maflieqmresest mvastiocis pividedi io viesy sf embadiptoudalintirmatien pfestite f act
that a pertable inforpation termnal js already provid Wi an ear phone
j ack 1 or38kE A8 eh Buiiebats to pliHlsadorBle R Ritip Rt el theh SBbIosd8a T or

t ransf efdoliiguried: @ d AP ASext&falldidice 3N a AENDE EodvRARA indnde? bRERNL HEita
portable information termnal and a digital canera for the information

t er AP nalsirapléfied able eannectifing t al 20 canera/information terminal system that
does not requife,@.SAG% 2k, ;?r%{)ﬂ?%b'sgﬂ%‘gﬁ%l&%@%@{l caﬁéﬁqﬂzﬁ' \rlﬁbl'gggue ([;egces. An

object four is to-provide a por ein on rmnat, Ygital
caner a changetthe dpecticmbdfamiagé axcomingonith@rn mdkadg e damefostiuaturecsthgliek #br

caneralinformation termnal. systemthat enables to transmt inage data
easily, uﬁ%lmtgﬁpomaieew?‘qra%ﬂ% rw%l%m ﬁ?mg@qlﬁ%lﬁ%s%ﬁdo‘ﬁpwp BYt i cul ar.

An obj eGhd fhiphRable itRrREANH @mMaPRF LablBh 5L BRI RS Thaaldand a method
for controlling the portable information termnal that can be operated

usi iy acpeggdnfommatien teminak eymbinativiosstearhe need to | ook at the screen in
Fecordi ng. 30 orset CRBRtehe RRL R SREREEaformisgor SRR el oG
pr esent withw@rdarshone dadkofot sdind ingilt@uPat pomobay switheithis famRah Sk Bgedfor ack
having a first and a second transfer contacts for transmtting-receiving
transferring data purposes, so that an object three is to provide a portable information
terminal and a digital camera for the information terminal and a portable digital
20  camera/information terminal system that does not require a special connection device or
expensive interfaces.
An object four is to provide a portable information terminal, and a digital camera
for the portable information terminal and a portable digital camera/information terminal
system that enables to transmit image data easily, rapidly and efficiently using serial
25  transmission in particular. |
An object five is to provide a portable information terminal and a method for
controlling the portable information terminal that can be operated using a lesser number of
keys without the need to look at the screen in the display section and without providing a
dedicated key for image recording.
30
DISCLOSURE OF INVENTION

According to aspect one of the present invention, a portable information terminal

comprising a jack having a first and a second transfer contacts for transmitting-receiving
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contact for transmtting/receiving data 173, 174 of the connector id ﬁiUG 2004
shown in\ﬁﬂ%e 2. According to this structure, because there are two
contacts Yor /%4 a communication, it enables to connect t&FPEHAE®T or such
as a USB connector having a simlar sgructure. 5 Aspect two of the

table information terninal relates.to the. jack f i
povcr S A HACSBEEL G BRI e i G SRStk 07108 OB BRIERIRT o 171

of the coNNGEHAn EQule SN MM otdIng ot sQtrkdurd BebadsOftRHNGe 695 b&hats YEH Ch
connects to a contact for the ground 172 of the connector 10 1 shown in

Fi gur e iata gemounicatepnt & enghles tostonnest to & cotyectan sech dsa Pohwonnagpsibavingnt act
and the gr.ound contact are provi ded, power 10 can be supplied from an
ext er nal® YBUFCE R Bect three of the portable information terninal relates

to the jack hQNdPBQ twoRTkIRE S ditaBld iaRGRELDM te@MURN relitE O B jdck figthesi de t owar d
an outer side of the termnal body, the first data transfer contact, the

second C@MPrisPHHBIEF SUBPY SeRtact RAIGy OBALFLE R erntact idhe peversinRlY 1dppl y
cont act.,CCOrALAG 10 bR d‘ﬁEfgé:fﬁ{e]‘fﬁ,eand%e&@ﬁﬁﬁc&t%?%iéﬁgédng&s haying a |arge
se as’ i tdct tor the

15 contact area 1's ecte € ’con power  supply, problem of
poor conbatit forthdigoundald aiable everciohedl sHowsinKipaedad. Aocardinplterdnt . Al so,
i nconpl ete | ns%rt ion_ of the pl ?g doesﬂrlléc)t cause, power short.ing because

near by GCHHCRES Dpeauss hedeer 8PPl srasagt and theground ontach prprayided BEWEF oubl es
arejgre gﬂtbgqﬁﬁﬁgg%mgn%\gpgoﬁ&ppl y contact and the ground contact are
Int

arranged 1 n € same way as an earphone plug. 20 Aspect four of the
port abl e i nf orAwpeitahree of therpairtablelinfoemation teteinghrglet¢sdodbajstlehayiegy  an

ear phone jack. According to this structure, because an.earphone Jack in any
ox! ot 1 ngohBaaBRE B o it R O SR SH- 2 EARE R Cat fon

t er m nalthe iR ASait@nter cdieRl thosecbfi®diditiagstar aritactahngund chaict Ul habl e
connection. Also, the earphgne jack can be rotated 360 degrees, about the

pl ug axiPOWeaRPRILeNiad Aeerding &0 Wi STRISHITE.DeEBHF A1CRIe KEHPSIINEIaEES on of
the,§SB c%ﬂ%@feﬁgﬁ) Is sfe\%EteH 38 ﬂ{etdoﬂfllgt ﬁ)ltr ‘ri:%et s dr T 136,:ﬁr0151§m(29:j%@1né&1@$ct & HSe.

Fur ther, ecause there I's no vic the earphone jack, the
pl ug conretiedevermyhdreit iy retapadsin oamphouknt cAlscdneomplepatsentioradf the plige.
Portabl e, t el ephone, P PDA, are ex | e f portable.infor L,.on

term naldé’_ef H%CaB%?(P%eE%%% beqausg ™ %%M%C?fsa%%smﬁ%g&p Séﬁ‘,“g% %  the

por t abl genmthArsiRLttRIblds AFdTpraddntéEbethese the pbwer su@?ly dogact addsthe daduad 30
transfer contact, corresponding to the contact for transferring data 1 Id

of the pootchgegrangeldn thegipmel WayAAFaPORe Plgabl e for data line and the
R R R
an earphone jack. According to this structure, because an earphone jack in any existing
portable information terminal can be used as data communication terminal, there is no
need for providing a new connector for USB cable connection. Also, the earphone jack
can be rotated 360 degrees about the plug axis, and because there is no need to confirm the
25  orentation of the UUSB connector for insertion into the jack, it is convenient to use. Further,
because there is no locking device for the earphone jack, the plug connector may be
removed without concern to potential damage. Portable telephone, PHS, PDA are
examples of portable information terminals that can use the jack as earphone jack.
Aspect seven of the portable information terminal relates to the jack the first data
30 transfer contact, corresponding to the contact for transferring data 11d of the plug 10 of

the digital camera 1, is usable for data line and the second data transfer contact,

corresponding to the contact for transferring a clock signal 11¢ of the plug 10 of the digital

camera 1, is usable for a clock signal line.
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PCT/ JP01/ 01497 6 According to this structure, contacts for earphone 7 AlG 7004
m crophone can be used to transfer imge data produced by the digital
camera, amd dw6igntributes to naking a nmulti- purpose port @iolrerponéowmat i on
term nal. Aspect eleven of the portable information termnal, further
conprising a circuit 5 switching sect i%n (switching section 125 or 126 in

t he enbodi nent Acwdriiing to ohinsthistute) eontpas for earphosomidoghone tah bé asedd

interface 19a .in the enbodi nent r.a data processing circuit (USB
i nt er f ac2RYE [M3LE H%ta@ﬁ?fg’(ﬂsggﬂt‘%‘? ‘%ﬁﬁgd‘rﬁEFFWg af"glttoﬁﬂglbé‘ﬁsﬁ%f‘l&?‘@g mBlti-cui t
(i nterfagghofoforRbRCRRHHAGCh Mindat a can be switched to suit an external

devi ce connected to the jack, data processing appropriate to 10 the

ext ernal devi cAspahelorercal the pdrteble infAspson teiminele firtdfer térapping alsireuit

i nforyJmation.termpal .relates to t Ci i t.swiichin ection connects the
| ack Yo PHilcHE Sofpn el wrPet i Es bR e rhEdmEaR) ML e Gt | on
rel ati ngjatltsl@beuntilciasik eSountianierthde 19A0Hthel @nbd¥@ment) 6Hh Had Wrd&BiiRg cp&at | On
(in the _enbodinent described |ater, when the user uses the operation
secti on @B inteicedhcintherpnb@lings)mode, and a signal so notifying is input
fromCPU 26, o . | f:: ign%I I.nel e\ that USB cable 100 has been
connected is i%%cﬁo{&@g?%%ﬂléetﬁt?%rnaia le(\:/ull{:@r;tg&%g gc?r |r§1%es 88 frf’ﬂuég%tfa raetur e,
when it switched echgart batrmbiSEvwabiohnbasd abe jack oduie pioeksirdauppedpriat fo

SW t chi n% section automatically switches the target connection of the

ear gRonelf §¥lemas devipmeane,eadted A t o suit various data output fromthe

ear phone j ack . f - 1 AV, '

ol ates 1o an Saper el P B infiTRaRn QRN SRR AD ORISR o1 s
for a posetioscppksts the jgclotmite datagretessing nigowdt IS8 kntaifgredlScawten t r ansf erri ng
data. According to this portabl.e information termnal, .it enables to

di T ect | YRRTTARTD tines8 B PSSt A 19SS REE PAhig ST (BPY o ¢ he
por t abl ephtitfdem R tdeSdtidel N8N hethe LS QbdstRdoerMidisetfior e tibwatdhab tkanmer a
into _the éﬁck. Aspect ei ghteen of the portable information term nal relates
to tAe fOoP newsie: ansk &sigeg! serwtifdek isinputdran AFEH26.Pr grsgedific sigaphtanndigder si de
t oward raaSl ] : vt ¢ty for transferring
dat a, t@atﬁ%%?g%lﬁé g(r) ﬂ%%%%?f‘%??ﬁggﬁg&isﬁ%&@%gﬁ e;S}IFe ggaglrag@ltg e 30 contact for

t he ground, amkcbiing anthacdtnfoturet berpio saietestqpiphyt USB cabvldihagbsen by sel ecting

t he case sect IcPrh t hat . has a. | arge cont act rea.aﬁ ”P.e .
connected, the circuit switching settion automatically switches the target connection of the

earphone jack, so that processing to suit various data output from the earphone jack can be
20  performed.

Aspect seventeen of the invention relates to an information terminal comprising a
jack having four contacts for a power supply, a ground, transferring a clock signal and
transferring data.

According to this portable information terminal, it enables to directly attach the

25  camera mechanically as well as electrically to the portable information terminal by
inserting a plug of the digital camera into the jack.

Aspect eighteen of the portable information terminal relates to the four contacts
of the jack are arranged in order, from an inner side toward an outer side of the terminal
body, the contact for transferring data, the contact for transferring the clock signal, the

30  comtact for the ground, and the contact for the power supply.
Accordingly, by selecting the case section that has a large contact area as the

contact for the power supply, the problem of improper contact can be avoided even when

it is rotated in complement. Also, when the plug is only partially inserted, shorting can be




contact for the power supply, the problem of inproper contact can be

avoi ded even when it is rotated in conplenment. Al so, when the plug}y i au6ribH
partially inserted, shorting can be 27AUR004 WO 01/65827 PCT/JP01/ 01497 7
avoi ded DERALSB2T here are no nearby terminals. In the case@ifiJranpivone

m crophone, the contact for the grounpl is second fromthe base section so
that problens in the term nal can be prevented. Aspect nineteen of the

por t abl VPKES PRRUEY Hhefetginaatearby tefminals.dn theecasaokedrpharsabicephBnayithdr an

abl &% _ _ - phoneih
ot ot 1 npar S AETROHE shetoll M gt Yol RSB B R DB OB IREERS ot

transf ebe pidvengdi s no need to provide a new jack for connecting the
digital canera. Alsg, the portable information term nal that can use the
jack as the ed¥pedienstesaiolitheperipble isfrmatipe tarainab Flates torhisjacknglusabl: PDA,

for exagpliem AFRRGE -53#3nty one of the portable information termnal relates
to the circuit svm't'c ing section (switching section 25) which selects

ei ther a soundccomitng i thisatructure, bé@nfomeeatSiaine §ickadh dn@gsting portabldi t

(1 magi nglfl nterface .19b3&nrabccor i?Pg 0 a signal 1nput into the jack and then
connect SHPHRANOD teRing qapbesed fogparipem image dats trapsier theryyisme nerd & struct ure,

| mage r gAY ek MRKEEr SdrRbLBE 8 BIYiN] OO HISS b infiriHatigh camera.
Aspect twent foujﬁﬁof t he o?%ablg%nf(_)rnéét P%ﬁ&ttgggﬁ%%bpglpg‘%rg%agghto t he

ci rcui t tereyyal ghat aep viedhe ek ias thet dafghiong jack dosindes tpedakle teleptmine RS camd when a
pl ug, of rnal device connected to the jack, by measuring an

el ec rigglr‘x’?&é}s(?%@glrl]%e bet ween predeterm ned 20 contacts of the plug, so

that it enabl aspdod tivelgohé Yf the PoMhSIS iSRNARGNAEmASIelatsYS i iRugi P! €
circuitry, Aspect twenty five relates to a digital canera for a portable
i nf or rraf%?iﬂ%%%ﬁiﬁlﬁal(sw%lweéﬁoa%@‘ﬁ@ﬁba@p@s pifffes asaundeirquir(adundl | having a

j ack f ofnd iUt bOM P infibirs imd | ' sicHinB&

connect end, conp?)tluéi ng1 aggllggc?[{&g'{t 1(%%%1&@5%86 ﬁg@{]“%‘é&é‘g’%ghéﬁt%%%’?“tdet achably
connect inhgthegadkend thek conmleets thaseldoedpdinegit hathedadk. r cul ar transver se
cross-sectional shape. According. to this structure of .the digital canera
forISStShe porta%f“éorpﬁ%c}? ? POWCIUE mAS Spcording can %ftalaeﬁ@?‘gﬁbtbyd WaH g a pl ug
for detgehiadiay c&pamaecting to the jack, so that, when the plug is inserted

into the jack of the portable information termnal, the recording 30 angle
can be chosenAgRechhyernly fausof he purtahiennformasyteraimebiekiteste thewirasd adj ust ed

to any gitdheid {eholYachfild D 8odddEieh Wl Aicd Rheds plug of an external

device connected to the jack, by measuring an electrical resistance between predetermined
20  contacts of the plug, so that it enables to identify a device connected thereto using a simple
circuitry.

Aspect twenty five relates to a digital camera for a portable information terminal
to which the portable information terminal, having a jack for input/output of signals
including sound signals, can be connected, comprising a digital camera body having a

25  plug for detachably connecting to the jack, wherein the plug has a circular transverse
cross-sectional shape.

According to this structure of the digital camera for the portable information
terminal, a digital camera body having a plug for detechably connecting to the jack, so that,
when the plug 1s inserted into the jack of the portable information términal, the recording

30  angle can be chosen at any direction within the 360 degrees and can be adjusted to any
direction by rotating the plug about the axis.

Furthermore the plug of the digital camera is connected by inserting directly into

the jack of the portable information terminal, the two devices are made into one terminal




Furthernore the plug of the digital canera is connected by inserting
directly into the jack of the portable information termnal, the twg7 AUG 2004
devices are nmade into one termnal 2 7 AUG 2004 WD 01/ 65827 PCT/JP01/ 01497

8 by bei ngygrppeses cal ly and electrically connected to each pe4NSh /01497
Therefore, a connecting cable that was required in the past 1's no [ onger
requi red, and because the digital cameSa and the portable information

t erm nal babeingGRacBEAIREY MMdlelactBtdNY! @nhfed ch ¢ OE&s gk | mage
recor di ng?opegati on. 5 )fb\spect twegtdé Si Xd%té%'gg%&;&ﬁﬁ?ﬁ%ﬁgieb?%ﬁ%ra for

t he port &#hlethahes reguired in themaitiang langenhineired; had ptaagsd hediigipbsadeso t hat a
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j ack whi alnd isnagerecirdiyg phaviieied on a lateral surface of the portable
information termnal, the di gi tal canera can be 10 operated while observing
the i splay sef€Peshtwenty 5 (pigres spihe digibearaem der the paitable informgtéan twenty
seven re : : S ' [ | ity el he jgital camera
Body or {Htanp wicH ¥k ol d o5k 38 Bl DG Irib B b BBaRL i Mo ¢ "and
an i magpergemciicudaritb anapdcalhaiy dfladegsadfiheadiditdlamptdlg are connect ed
electrically, image. data are transferred fromthe digital canera side to
the informati oﬁc?og&‘i’gﬁ’alwhﬁ?lﬂ%ﬁdv“%ﬁ "PH’éeCfﬂ%l}@ thigek vdughys npgrally proviiedi ngl vy,

i mage regRh thirdial QPREALE B3 p%?t@?l@%ﬁﬁéﬂo%%ﬂn%ﬂ {H&'&%m RRGEL %g é,ehe di gi tal

camera. Aspect twenty nine relates to a nound section provi around a

per i her gpasfted wbile pbsagving thehdisplaysactibn ofitine partebld ynfoswatidratermisabn t he pl ug

EREEAAENR CRENE TN N T e
surface @mdrhBodiDoittle $rEBEhAbN termiBalefof Svisdhikiehbargaéms bolddeiRaitiapdany of the

jack. According to this structure, the digital canera can be readily

rot at ed ‘FF8MEtrcpiteansovhemibe jackend thepligarerconnesied clegfgalin impgsdaiagie t he
mound s eghdsreliFid Bleedighdi% loh@infdrAHAY, byapay SR Ity two
rel ates to.St hg gTug of 1?%3 3{118% a%ﬂggrr%rngt pr‘g\%ﬁaﬁﬁl\?\nﬁtbﬁa?a ur ﬁggln acn{ds for
a power tbapsky, a ground, transferring a clock signal, and transferring

data. Accordipgly, the. digital .canera.can he operated using the wer
Cona i cd 17 om Adalaipl Sistagin e TR GE e SR el Dbk QS BT G
i mage dadigitdl@amb@. portable information termnal. 30 Aspect thirty six

relates to the four contacts arranged in order, starting froma base
section of the\spedf tantycrine Felatboi@ya mpend sectien poidgdtareund ppsuphesiupighg, t he

contact ;Ih?é of the digital camera body, so that, when the plug is inserted into the jack, the mound

20  section is abutted against a periphery of the jack so that when the digital camera is rotated,
a surface of the mound section is made to slide against the periphery of the jack.
According to this structure, the digital camera can be readily rotated against the portable
information terminal, and in this case, the mound section is preferably formed in a
convex-shape.

25 Aspect thirty two relates to the plug of the digital camera provided with four
contacts for a power supply, a ground, transferring a clock signal, and transferring data.

Accordingly, the digital camera can be operated using the power supplied from
the portable information terminal and transmit the recorded image data to the portable
information terminal.

30 Aspect thirty six relates to the four contacts arranged in order, starting from a
base section of the digital camera body side, the contact for power supply, the contact for

the ground, the contact for transferring the clock signal, and the contact for transferring

the data.




the ground, the contact for transferring the clock signal, and the cgr}tﬁﬁtwm
for transferring the data. 2 7 AUG 2004 WD 01/ 65827 PCT/JP01/ 01497

Accor di nqlxé by selecting the case section that has a | arge contact area as
the cont 2P %V8:82power supply, the probl em of inproper contREEJRIAMIH9E

avoi ded even when it is rotated in cogplenment. Al so, when the plug is only
partially inserted, shorting can be avoided because there are no nearby

termnals. |nA9erdingly by selestign Sheecase s9cion shas has alarge epndamtdresgsthon i s

second f ' . I ' t erm nal can be
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cont act rbmted it camplearant. lso,hehan the lplugiigoaly maftidllydngried, shioetigl @ethd cal |y

I sol at ed. g{ggrdi n(%] to this structure, hy detecting the resistance val ue

bet ween A'AeE BRTakaT there arg npmeahyderainals, Intho,rate af prphens micrerheps=the on
t er n nalgréhiatsedish BistMnd PR R baSe Q%ﬂ‘ﬁcs%)ﬁlﬁ’atg&ubl%? R4 Akh4 chAthar mati on

termnal. Aspect thirty nine relates to e digl taFT‘l canera rﬁaw ng an

i nserti ¢feveatedi on for threading a cable, so that a string shaped object
can be used tq thread through the jnsertion secfion to facilitate carrying
the canera. 1 S%%E@Fyfsg‘ﬁny‘%?aé?%}&e ?‘B“?%gorcﬁrali”f A heEOBtaRdPT { he port abl e
i nf or matdasteirRiothe dlock BiawAlnsf the phip\uedkieciiiaRekoMbddch supports the plug so
as to be novable with the Pl ug; and a guide section which supports the

novabl e menbeAcserding todhisstrueies, Py Wotestingthairesigancs vamedietwerinrthe cantestsof t he
| | i, the.digital dy,
PhafD Eni ARkt ol Al Do RS B R R o e

that the plug can In t pec 0
to a | ens mootable infortnladonlieginiradl. canera for protecting the Ilens of the

digital canerg, and .the.lens cover is. detachable fromthe lens by noving it
with the m)v% %Ctg@%élff}e@g“?%aﬁéﬁt%@ TEERhAVIS HY BFIEPBASHFIOBHPHUSt and

i npact . tHrBadinglh G481 soRBITRS iR apod awle& Anbehd&d (¥ threald Yt hgide plug

et
and the portable information termnal using a cabﬁlgaﬁaw n%?a First
t er m nabectign te fasHiateicagying thhieam@s. pl ug el ectrically and a second terninal

for;dransmtti i o) u from t.h | u it .enabl es the .camera to
bo 1 LAt efafed BAEY LR B bt it Wi bitfhond heiRRaf TerlferC
record havifes myedblameribenwhidheuppeiobe phanech 3o be foyablevitiehalpas;t 0 a

portable digital canmeral/jnformation term nal system conprising a portable
inforrraf”ilcg?'ng't“\gF AeGhon wlieh sunnegts thy mpwatls membsnp 35 taibgittesly wardaalags 30 a

Bg: E ZE: g 14d3HtQRTRBE 1,08 0f G PIPAndAE CRA1E Bk fi0g & BH B30 HOMB R iRfcdRed:Ne
body, so that the plug can be stored in the body itself.

20 Aspect forty one relates to a lens cover of the digital camera for protecting the
lens of the digital camera, and the lens cover is detachable from the lens by moving it with
the movable member, so that the lens can be protected from dust and impact.

In a digital camera having such a structure, by connecting the plug and the
portable information terminal using a cable having a first terminal for connecting to the

25  plug electrically and a second terminal for transmitting information output from the plug,
it enables the camera to be moved laterally as well as vertically. Accordingly, it enables to
record images over an even wider range.

Aspects forty two relates to a portable digital camera/information terminal system
comprising a portable information terminal according to claim 18, and a digital camera for

30  aportable information terminal according to claim 36 connected to the portable
information terminal.

Aspects forty three relates to a portable digital camera/information terminal

system comprising a portable information terminal according to claim 24, and a digital



information termnal. Aspects forty three relates to a portable di git?I
canera/information termnal systemconprising a portable informati oh 1 AUG 2004
term nal according to claim?24, and a digital 2 7 AUG 2004 WO 01/ 65827

PCT/ JPO1/ 0iA@& 765840 canera for a portable information term g paeRiding to
claim 37 connected to the portable information termnal. According to this
structure, by detecting the resistancel%al ue between the contacts, it

enabl es tamdrafer Mpertgié indineationlterIAdliaebriRETh RAm T onfe JbBidt Bl psRME A 1S
connected to 5 the portable information termnal. Aspect forty fgur rel ates
to a portEpmaticAtEIHARl on terninal having a contact for receiving data and

f i Lanal_... Accor di ' :
"mage data car bt P oY Bk by BB R o B S S

i nf or mat it enatley toi Ak mi Apdrtabiarpl@ 0N Sdrmivdll St 2 ABita 35ROANE chrARbtel hat is 10
provided.in a cor,lvtentional p,orLabI e tel ephone can be used for the contact
for éeceﬁ@ipﬁﬁablﬂé‘f SrQHBOQWEnH@. tact for transferring the clock signal, so
that there is ﬂ%ea@wi%r RS (] DBort 81N inﬁ%gr\ggg alcBhba¥ fok Ve

I
sing a contact

R

relates to the portabl’e information termnal turther co
for trarrenéivingnigtadardoa catiae forstranfarhed 2 cloyk pizasli di ng a contact for
transmtting data d connecting the contact for recgiving data of the

A5
digital caner ,Cctoﬁgmﬁé‘fz’itt bFE o 431 PR PRyt Hom e disital cYPERARY t he

di gital thapbftable BifosRatél leeminki mdi §iRpld RAhrdAt Aso, tan§Rafihbnd HiclRee gossi bl e.
Al so, because the earphone jack of conventional portable 1nformation
t er fi’nalPrawided bug cenventiena postablh telpplwae ptwbe ujeddhr twrcopacafioptaetiifor t he

| f | Vi is f h i.ded
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I nf or mata mew teghiriahal having a first digital canmera connection recognizing
section, which co%i sefs a control sectjagn, for recognizing that a digital
camera has bedhPEBNRERIEE Elstestia throparahlednformatiomaramal Biphen SPIPIHES 14

clock sigRakt fop tlaRRHitihdditheTHO N &Cthat %gxto_rv?cﬂﬁ% ﬁ%&ﬁﬁﬁgtcﬁgpﬁaﬁgngﬁhlg%a%al- 25

According to this structure, sinply by Vi ng e c st gnal rnput when
an lext endgbnrpsting the eontant feroeesdying lletaen! iy digltaldaviere thaportablalet er mi ned to

sect i on BPbUR TR 1 CLEGpetTh e kbt B neimeo - FeRbgnicafing
sect i on trankfec it Madgdsside. AlEH) Metlse §RWaipddne ek oFcdhtdnfigna pdRabiener ati on of
a clock sjgnal when an external device is connected, and for recognizing
t hat infofmation terminal has four channels, such an earphone jack can be adopted for the
present use even if the contact for receiving data is further provided to result in three
20  contacts.
Aspect forty six relates to the portable information terminal having a first digital
camera connection recognizing section, which comprises a control section, for recognizing
that a digital camera has been connected to the portable information terminal, when a
clock signal is input in the contact for transferring the clock signal.
25 According to this structure, simply by having the clock signal input when an
external device is connected, the external device can be determined to be the digital
camera.
Aspect forty eight relates to the clock line section provided with a second digital
camera connection recognizing section, which comprises a control section, for starting a
30 generation of a clock signal when an external device is connected, and for recognizing that

the external device is a digital camera when predetermined data are received by the

contact for data receiving.

According to this structure, by supplying clock signals and discriminating the




the external device is a digital canera when predeterm ned data are

received by the contact for data receiving. According to this struct &M,ﬁ 1004
by suppl M& cl ock signals and discrimnating the 2 7 AUG 2004 WO 01/ 65827
PCT/ JPO1 YeA82% 1 data input froman external device cor PEIPEAEPHE to t he
clock signal, an external device canjpe discrimnated. Aspect fifty

relates to.a digital cane for a portable nforpatigon term nal having two
cont act SHEIARHET 31 SEEHL JRior rTePeing i gloaR e Enalnen SKIEBRL SRS or
transf eghd POdREmAafEK signal. According to this structure, so long as the
devi ce connected has a contact wwth two contacts, inage data can be
transmtted tdspew fidtymiatasdd adegifat cameradosa petablamaformationtarininal hersingg a

conplex interface and.the |ike. ect. fif one relates to the digital
caner & P oS3 Eafiplising f spiafs R T RemmEd-le i B conta e b

reces vi ghclaioagl According to this structure, data reception becones

possi bl e, and for exanple, it enables to operate the digital canera froma
devi ce bei ng ésnerdingdta this strwetutti g loap as theedenice canprstad Has ptopntagiowit| ates to
t he digit al r. [ l e ..nf ormation rapnal further having a
cont rof "o RBTEReER bl B bS ARt QLR ChBRekB M B » SRRy (D6 15
cl ock singthalt wsind ®ckmplegnfbrfice dnbeheliteer nal devi ce when the external device

is connected. Accqrding to this structure, by outputting a clock signal

from the cont &épeqtfiftyiangaeleies iq thg digiee! eamem fof yperrably infarmeppe terfal devi ce
to I ch. & S‘Hiﬁ ' d to recognize that the digital canera has
bee%wcoﬁ?]‘é@%gg. Etgfggt?ecgﬁp'@&?%ur relates to the digital canera for a
portabl e i nf oAresidong tbekiristmadture? Oats neeptidralbecatmen podsible and fad exgepld, oin

' | ock, si gnal. f the.contact f ferring the clock
S anal SrilR B prire bR BRIt 00k PSaSrBNArtubehar tf BRRBEG P Cont oot
for transm tt ARSedd @iy twbG6lated kM theldigitall com&raITHES PoreabldMfdrirafsMtdrining t he

predeterm ned data in response to clock signal outEut fromthe connected
devi ce, furtheg hanng 3 coneoldesticievhish pripyts thieuek dheeogtacstor sandemmgdhed t o

realdﬂ. ! Y clb8f gﬁgﬂ;ﬁlzaecl&Mi xﬁrﬁ'?o Eﬂ.egei)&ﬁ?'}lal(a@'gﬁé ?{h@?ﬁxeb&‘?é?nﬁ%@{?ﬁgﬁse&mnéﬁggm fifty
siX relates to a portable digital canmera/infornmation term nal system
conpri sing a pocdrdbigaoitint srumtrepby detpuitingla chorkaighiahfjomahaspeadt fof forty
four, and digital, .canera according to aspect fifty connect to the
Lort ab; Bendtertinfehd dno SERL s A he deite, DR EER v el SRBEERELEY bt e

i Nf Or MatdcaBnib@FHaAL Nl dikifal BAAYa0RY b¥dd dbndlectd® contact for transferring a

cl ock signal and a contact for receiving data, and al so, the digital
Aspect fifty four relates to the digital camera for a portable information terminal

20  such that when the control section receives the clock signal by way of the contact for
transferring the clock signal, the control section outputs predetermined data through the
contact for transmitting data.

According to this structure, by transmitting the predetermined data in response to
clock signal output from the connected device, it enables the device to which the camera is

25  connected to readily recognize that the digital camera has been connected.

Aspect fifty six relates to a portable digital camera/information terminal system
comprising a portable information terminal according to aspect of forty four, and a digital
camera according to aspect fifty connected to the portable information terminal.

As described above, the present portable information terminal is provided with a

30  contact for transferring a clock signal and a contact for receiving data, and also, the digital
camera is provided with a contact for transferring a clock signal and a contact for

transmitting data so that by connecting mutually corresponding contacts, the portable

information terminal is able to carry out the task of discriminating the external device, or




canmera is provided wwth a contact for transferring a clock signal g 004
contact for transmtting data so that by connecting nutually corresp r?d?%gz
contacts, the portable information termnal is able to carry out the task
of di scri AP A6y’ t he external device, or 2 7 AUG 2004 WO QLhom8Rd1197

PCT/ JP01/ 01497 12 recognizing that th? digital canera is being connected,
and al so, by transmtting i nage data % the portable information term naI
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so that the digital canmera can operate rom the por |on
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t er m nal For communi cation between two devices, regardless o er it
i's uni- detaicameracs thahthe digite caraerh e by opdnated frpevthegotable mefprmastem

typi call C i zed serl al _Jdnterfa UART (uni versal
asynchr gﬁgﬁ%alr@ckgaﬁ}éng Jz}r?sér% tSfécrtﬁonrrg OlﬁlggﬁgeeEéIGI aﬂ?ﬁaee?ergtﬁ%sfc"ﬂ% rel ates
to a porfbabktanplafTienentats incsath f@lat 6REMhi %] Hothabtht @afPhBA jack bfithedet ecti on
section which detects.a transmt ady signal to indicate a data

trangdni t<EHRg po?i‘@?é“%’?‘&ﬁ%ﬁ’i‘i 'cef’@ﬂ‘a;?’é & adRRipd 83 It BlRpESe, 2echthere Baeateod ng

secti on fhpRRIdRES YRSl 't%ﬂﬁaldpéracon{lﬁlﬁpéipohtb%%vefeﬁ%otcﬂglL, %ega?xhle&a&%r a;

wherein the recelving section recelves | nage termnal side
det ect i gvhekestit ipnniaps bitdirectiardl, ahe pagingmynchrenidyd siegmal rep@Senbsypécttysiyxt y

three r rtabl e 1 nf n.term nal ,wherein, when the

recei vi %g&%ke P%}%ﬁ&?g%g?r{/aelégl &an q@fﬁl‘{gv? chrqbor’é’é‘étlon detects an
abnor nalrettqtver@@ﬂﬂﬁdtelﬂpmhjbbauﬁapept i on abnormality discrimnation signal
COI‘]%@I ned in the received image data. Aspect sixty four relates to the

por £4bl e i nf o FREFIH éWﬁ\rﬁléTes tq g petiahle pEBIAtien tyymiinal comprising: a terminal

side detection section which detects a transmit-ready signal to indicate a data transmit-able
state transmitted from a digital camera; and a receiving section which receives image data
transmitted from the digital camera; wherein the receiving section receives image data
after the terminal side detection section has detected a transmit-ready signal.

25 Aspect sixty three relates to the portable information terminal wherein, when the
recerving section receives image data, the receiving section detects an abnormality
according to a reception abnormality discrimination signal contained in the received image
data.

Aspect sixty four relates to the portable information terminal, further comprising

30 an terminal side outputting section which outputs a transmit-request signal to request
image data to be transmitted, wherein, when the terminal side detection section detects the

transmit-ready signal, the terminal side outputting section outputs the transmit-request

signal to the digital camera, and the receiving section receives image data transmit from
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~ pr edet eﬁ?ﬁai‘éﬁ’e pﬁéﬁaﬁlgd"%fm%l%éwgi‘di gital camera is placed in a recording
state, and i nAspedd sixt€Rindirdlh@fto 4 portablKEigitallcapletd/mbdrinatioh téaysal ispstéhe
operation section is operated, an operation corresponding to. a recording

f unct i ofOTBRITIES A @ottable Eltfog@aspiqnsteggégél&c%dmg to one of claim 62 and a digrtal

20  camera for a portable information terminal according to claim 67 connected to the

information terminal,

Aspect seventy seven relates to a method for controlling a portable information
terminal to which a digital camera can be connected, wherein when the digital camera is
connected to the portable information terminal body and a predetermined key provided in

25  an operation section of the portable information terminal is pressed for a predetermined
period of time, the digital camera is placed in a recording state, and in such a condition, if
a key or plurality of keys in the operation section is operated, an operation corresponding
to a recording function assigned to the key is executed.

Accordingly, there is no need to provide a dedicated key for image recording

30 purpose, so that the lesser number of keys are needed for operation for image recording,
and it eliminates the need to switch to the recording mode and to operate in the recording

mode while confirming each item on the display section.

Aspect seventy eight relates to the method for controlling a portable information




Accordingly, there is no need to provide a dedi cated key for nﬁgﬁﬁj
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pred erio digital canmera is placed in a recording
state, and in SAbrding to this method, by operating one key, the operating mode can be

switched from the com mode to recording mode, so that key pressing error is eliminated

and the process is made effortless.
Aspect eighty relates to A portable information terminal to which a digital camera
25  can be connected, comprising: operation section having a plurality of keys; and control
section for controlling the portable information terminal in such a manner that, when the
digital camera is connected to the portable information terminal body and a predetermined
key provided in an operation section of the portable information terminal is pressed for a '
predetermined period of time, the digital camera is placed in a recording state, and in such
30  a condition, if 2 key in the operation section is operated, an operation corresponding to a
recording function assigned to the key is executed, and there is no need to provide a
dedicated key for image recording purpose, so that the lesser number of keys are needed

for operation for image recording, and it eliminates the need to switch to the recording



30 a condition, if a key in the operation section is operated, an operation
corresponding to a recording function assigned to the key is execut @d, Adniils
there is to provide a dedicated key for imge recordin ur pose,
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conprising: operation section having a plurality of keys; and control
sectionsf@x controlling the portable information termnal in such a manner

that, when the ¢ a_i gnnected to a portable.information term nal body
and & pr odet TGN L5 BeBOR RERER =h RofsBRt ik S mBHPIPEOMSEDr ¢ abi o
i nf or mahiode) drelrai apkatiodial s24te Porciafigel rdcordimg Qeadeing midap e Mdliiaged fthid e, the

digital ,canera, i | aced, in g recording state, and in such a condition, if
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a pr ede#@r"_ﬁ?f ﬁnalé’ysyﬁtﬁn"tlﬁé’r‘b‘ﬁ‘é?dati on section is operated, an operation
cor {gspondi ngAEﬁbc@e{ggﬁpW fafitds4p Gt o&ab@%gggﬂ%nt@nﬁmg Bhadel §gf§it5!ﬁd key is

execut ed. Accordi ngly,” by operating one the operating no can be
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OF DRAVIRRES! FIERP 8" P05 1he Peieble InEopmusfion 1emipdlah SEAFAM 2L por t abl e
i nf or maivhemthc@amenads codfkctdd toriREiabRAhfotmation terminal body and a
predetermined key provided in an operation section of the portable information terminal is
20  pressed for a predetermined period of time, the digital camera is placed in a recording
state, and in such a condition, if a predetermined key in the operation section is operated,
an operation corresponding to a recording function assigned to the predetermined key is
executed.
Accordingly, by operating one key, the operating mode can be switched from the
25  com mode to recording mode, so that key pressing error is eliminated and the process 1s

made effortless.

BRIEF DESCRIPTION OF DRAWINGS
Figures 1A is a front view of a digital camera for a portable information terminal
30  in Embodiment 1-1.
Figures 1B is a side view of a digital camera for a portable information terminal

in Embodiment 1-1.

Figures 1C is a bottom view of a digital camera for a portable information




Figures 1B is a side view of a digital canmera for a portable information
termnal in Enbodinent 1-1. Figures 1Cis a bottomview of a digit I7 T
canmera for a portable informati on WO 01/65827 16 27AUG004 PCT/ JPO /0%14392'9{‘
ternminal WR diment 1-1. Figures 1D is a perspective viR/gF0148147gi t al
canera for a portable information terlgi nal in Enbodinent 1-1. Figure 2 is
an expl oded perspective view of the digital canera for the portable 5

i nf or mattPBmneldp fopkadimantEhbodi ment 1-1. Figure 3 is a diagramto explain

h i Ng.. f.th i,gital f h l.e.i nf [
orminal i gunange 0% beBpde i iRl Al Pr PR BkBelT RN <ra e

of the demmih#tlin FestRli@edtor-1t he portable information termnal. 10 Figure 5A
is a flowchart for the process of inmage recording and transmitting the
recorded i nagd&iguiedrifan esploded prisnectys vigwof thedietiarcantess for e prrtblss of

i mge r Wz : WL & he recorded image information. Figure 6A
i's agdi glgfra’g%ht?% %)%g}r{glf ﬁ{ﬁaﬁbnéélh%gt %)P using the digital canera. 15 Figure 6B
i s a di agram tRigwex Bl isk dizeram tdexplah thescongedting sthitgbf die digitad cameralbgtiee 7 i s

an exanpl e of .pluggi.ng an, ear phone m crophone. Figure 8 is an exanpl e of

pl uggi n@oga%égéﬁggg%‘gﬁméf Figure 9 is a schematic diagram of connecting
an i nformat i o4 {E A Dbl RRAifrad 0@ LRLuif AIMRE BokiRchon &atadi ialiRg Xt ensi on
cable. 20 Figure 10 is an exanple of using the dedi cated extension cable as

a st rap chwera foothequiriahly infoemdiign teaninghmer a and the portabl e i nformation
ternjnal. Figue 11 ,.sho an ternal appearance of.the digital.c ra
navitho o houst Hre pavis bl gt Feig Plas BT Thagt reasreinmin baRmE R

iIIustra@ddaabdqﬁlageuﬁanﬁabj@ 100 used in Enbodinent 1-2. Figure 13 is a
bl ock diagramof a circuit configuration of a portable information

termnal in EFEBUE Bt a floyvehant fprrthe prpcess of ppgsoIeCending a HrnsRIRNg &he ¢
confi gur.ati gy iﬁ-lfagé insHhable information termnal in Enbodi nent 1-3.
Figure 6A is a diagram to explain a method of using the digital camera.
15 Figure 6B is a diagram to explain a2 method of using the digital camera.
Figure 7 is an example of plugging an earphone microphone.
Figure 8 is an example of plugging a stereo headphone.
Figure 9 is a schematic diagram of connecting an information terminal and a
digital camera using a dedicated extension cable.
20
Figure 10 is an example of using the dedicated extension cable as a strap for
connecting the digital camera and the portable information terminal.
Figure 11 shows an external appearance of the digital camera having a housing
for storing the plug and a guide.
25 Figure 12 is an illustration of a USB cable 100 used in Embodiment 1-2.
Figure 13 is a block diagram of a circuit configuration of a portable information
terminal in Embodiment 1-2.
Figure 14 is a block diagram of a circuit configuration of a portable information
terminal in Embodiment 1-3.
30 Figure 15 is an illustration of a portable digital camera connection apparatus
comprised by a portable information terminal and a digttal camera.

Figure 16 is a block diagram of the circuit configuration of the portable digital

camera connection apparatus.




30 Figure 15 is an illustration of a portable digital canera connecti_fm 6 7004
-apparatus conprised by a portable infornmation termnal and a di gita'll AU
canera. Fi Bure_lG is a block diagramof the circuit configuration of the
port abl e WPJA#327 camera connection apparatus. 2 7 AUG 2004 T/IROLO14965827
PCT/ JP01/ 01497 17 Figure 17 shows exalr7fpl es of timng charts of,
respectively, output waveforns of (a) the clock line and (b) the data |ine
of the of the ldg¢ietld|shewseramples ohtimmerchetis plirespeetivel ynalitpoef watedommay ofabl e

I nf or mat/ t 1 al QL t C [ & two cantacts. Figure 18
shows eégﬁgf é:chg‘fl H‘t%iar%a:q@ tﬁégg?tgslﬁgf’ ?h'lreeo?p?)@% Ilg{%ll C?fneBacl Hle"xxﬁ\%g’&ﬁ ms of 5
(a) the teinsiakl dfithepertabld fnforitacion adrmindl agd tHe difieal ehmbaet di@tddhctganmera, from
each output termnal of the portable information termnal and the digital

canera at two ISHEdSs8ows exauples afginmg chagx ahpiseectvely pupHgvaveioms & |
respecti t . | s e Lne of the
of tﬁe é?&h%g}&%éﬂ%ﬁag&@ﬁé@%@é@% Ogg%ea&ltﬁélgg#ﬂtgﬁ%@g%p%%gﬁtgﬁ?d r]f’lft ormation

t er m nalterfmioah cfaivdhpartebpaiinfdreration adrmafal whdtheatigiod kememfaotwatomacts. 10 t er mi nal
and the di git%l. cgggrﬁ at three %ontact : Fifgure 20 lshows exanmpl es off
timng charts "B TCreSPEYE FRAITRISS YT CRBNVEPlorGTBeively( P WREI I ™HePtand (b)
data |ing) Qbcit g #id (’b?'@atg!li% blhe GRS ﬁﬁitﬁ'lﬁnﬁfa, Gfd ofi@) ﬁath'fliﬁ@ oPihe he

portabl e I nformation term nal fromeach output termhal of the portable

i nf or mapoableteformaign rdinghEoniegth altpuaiesniaakef thépeabbomfaoason 15 Fi gur e
21 sho a.tim'?%hchlartl of thet utEut v¥aveformfromthe data line of the
digital %%E?Iém ﬁéﬁ?e‘?%@%ai ce P@tﬂ?é‘ 22 is a block diagramof the
confi gurati on [@gperhahbes ERIngREOIRItiaE Fhated of, ?d@ﬁe@ivélhr,gédt@lt WARRSrhsidf
Enbodi ment 3. Figure 23 shows timng charts tlmh,g? chart for transmtting

i mage d&RkClegkolne and (bpdatalige phithe of tier digital gamera; ped ploc) dase tine ef dshone

term na - | | t ' ata S 1.

i gur o 387 ans o BHEfre dohial SRR Gy CESl SR} U eRint RdRo00 ost

si gnal kemmsnalland the digilalicamger alakmee oodtpets. t 0 data output signal line L 1 c.

2 B header vttt Tee SR AR A aflpbr Ve iiipP et o Re hies or an
end mar kegfitafl @ fera GRFRIrSEI, By, data of 2 bytes. Figure 28 is a diagramof an
exanpl e of h%ié)ul#é ggtls g te)lg)léll? gicagra(r)r]: 01!" t?l’g%gnﬁcﬁ}rgtici)nog gonﬁa?eotgleggoéqug&ng?t asi
and a digital camera in Embodiment 3.
Figure 23 shows timing charts timing chart for transmitting image data from the
20  digital camera 650 to the portable telephone terminal 630.
Figure 24 is a diagram of the structure of image data S1.
Figure 25 shows timing charts for clock signal output to data request sigpal line
L1b and image data output to data output signal line L1c.
Figure 26 is a diagram of an example of a table showing items contained in a
25  header 400a.
Figure 27 is a diagram of an example of the values of an end marker 400c
comprised by data of 2 bytes.
Figure 28 is a diagram of an example of the output sequence of image data body
400b in image data S1.
30 Figure 29 is a block diagram of the configuration of a portable information
terminal in Embodiment 4.

Figure 30 is a diagram of the keyboard in the operation section of the portable

information terminal in Embodiment 4 shown in Figure 29.




30 Figure 29 is a block diagram of the configuration of a portable
information termnal in Enbodinment 4. Figure 30 is a diagram of thd 7 AUG 2004
keyboard in the operation section of the portable information termnal in
Enbodi nentwdosémsen in Figure 29. 2 7 AUG 2904 WO 01/ 6-5827 ﬁqyjpbr)g;_jgg)lw?
Is Figure 31 is a flowhart of the control process O the portable
in-formation termnal in Enbodi nent 418hown in Figure 29, Figure 32 is a

flowchart of tPFene®B! il AGKEIGRESE 18E cohifl ' ' rmnal in
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posi tionj the Ilens-barrel 4 and bl ocking Iight from out si de of the
opti cal ¥4% the imaging el enent; a reflectlon preventlon film6 for
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el enent and |nage data; a b
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2 and the bottom gover. em -circul ar out, sections 2a, 9a are
vt dod Ot Ple Bl A TRROT e andf Peishiati i wal Hedhigial CCuBRAPt (epl ot ca ob.

9b are pgerbticidforaatiof feindl iOBMbbHInidAeN-thas respective support plates 2b,
9b having a cutout each. Here, CMOS-1C7 may be replaced with a CCD-1C. The

plug 10 is at tbiswed shovsra E‘é‘ﬁ’(ﬁf’é?ép%ﬂ%ﬁtlw vigvsef the degitaheatheretimthisect i on of
T e
i nsdbt i iy atlbmes-bayel 4 @ohstomt dfe letresyhreseofithe Zamsmpi holdet 5 €& gasitloaiig thee cut out
22 00 e PR e et Poeaence D L e plug Lo are, from
a reflection prevention film 6 for eliminating harmful reflection light; a CMOS-IC7 for
processing imaging element and image data; a base plate 8 for mounting IC7 and other
electronic parts; and a bottom cover 9.
20 On the lower surface of the top cover 2 and the bottom cover 9, semi-circular
cutout sections 2a, 9a are provided. Behind each of the cutout sections 2a and 9a, support
plates 2b, 9b are provided, and each cutout further has respective support plates 2b, 9b
having a cutout each. Here, CMOS-IC7 may be replaced with a CCD-IC. |
The plug 10 is attached to the camera body by inserting the bottom section of the
25  Dbase section 10a of the plug 10 between the cutouts 9a 9b of the lower cover 9 and
assembling the parts 2~8, placing the top cover 2 and inserting the top section of the base
section 10a between the cutout 2a and the support plate 2b. Arranged in sequence in the
plug 10 are, from the base section 10a side, a contact for power supply 11a, a contact for a
ground 11b, a contact for transferring a clock signal 11c, a contact for transferring data
30 11d. The top cover 2 and the lower cover 9 are fixed by screws (not shown). The structure
may be fixed without using screws.

The center axis 10b of the plug 10 is oriented so that it is at right angles to the

optical axis (optical axis of the lens-barrel) 4a of the lens. A mound section 12 is formed




ground I | b, a contact for transferring a clock signal I I ¢, a contact

for transferring data 30 11 d- The top cover 2 and the | ower cover 9 BN 2004
fixed by screws (not shown). The structure rmay be fixed w thout usi ng
screws. T™HeObeF2er axis 10b of the plug 10 is oriented so edptPdtloIie at

ni ght angles to the optical axis (optical axis of the |lens-barrel) 4a of

the lens. A nound section 12 is formed?2 7 AUG 2004 WO 01/ 65827

PCT/ J PO Bk @ pag of theupper andlamer obverhsuruppdingahe plugidr Thoweuad segtionutdsag t he

pl ug 10._ The und section 12 is a portjon that protrudes fromthe bottom
surface P8f“‘i“ﬁggtﬂ%{8§“§eéﬁ%we§9@#mﬁfma @?ibﬁsq %eCB‘EJ‘F B§I B”éngﬁdﬁ it has a
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tip extends fromthe base section periphery o pl ug 10. from
t he i mageé thsiijretttensisdivany theibase sdetiowperiptivey bEtls phigntlbw 2c of the top cover 2

Is ipjected intg. t ns- barrel, 4 b of the infrared absarbing filter
5 and s 1 orE IR BRE Ny ep et PO R 1 Vi B R <
accunul abed 2iinidjb@ed In@gienenset e by Wdy%ﬁﬂ@@a?@ihkﬁs@rb%ﬁhéﬂ Tahdsd gnal s,
processed in the CMOS-1C7, and transmitted to plug 10. re, it is assuned

that th&PGuasPHE ths Waging e&%ﬁf&ﬁ%@@-h@?-éﬁlaﬁ@igﬁ%g%nabgw@emw@éqdéa thor white

bal ance;.Ei: | | l.aJ 0.t Ch a Qf ,the

i o tal ey femtplB bl BHER b ol Do RT R ORI CL e i ace
13c of tdaesmptted abplag 10eHeehid ieastiBnedittat theiinhaging Signhlsdirs phigyit sfeatbetizy 24 i s
di sg(gsed on tcﬂé front, and an antennae 13b 15 is provided on the top

sur face OB éﬁh‘tﬁg’a{aﬁ%&pl ug 10 of the digital camera 1 into the earphone
jack 11 in thgjoued £ €Cs 49 ' | I, ]k S connect ed
electrically to the port%ﬁ?@%ﬂ%&eﬁ%%eggeﬁ%%c fgh? g%ﬁ?{/&f“?%d in place.
The ear phone Packrpbbng fack d banprovidag onhke pehtgideGucface bis ofthapedaldé0 degr ees
about ?ege thhg iJerm' nal axis 10b, as indicated by a bi-directional arrow A,
because DOtR tetninals are circul ar shaped. For this reason, with
reference to Ahepdd exybtabdisplag eectibn RhAGs gigpdsaldlon thd b hahgn Adeaieing t he

di sp] ay. sect.ion 13c, the _|lens window 2c of the digital canmera 1 can be

r ot ed‘StFEO‘éﬁ*g‘FPB‘PFI@GPPS‘F{quﬁ- the direction A shown in Figure 3. That is, the
| ens optical | ' ' Tal ' | gi.tal ¢ ra | that
intersects th%9)|gllhs§g(dfgm gg%%g?gfﬁfge%girllE?Igéﬂaqg%%@%g%%ﬁﬁ?ggcgé1glﬁgﬁ di rection
wi t hi n dirgching shofn ioFiguiech difitaBéOnetedrie esnnentedielactripdy to the pdrabld qui d
crystal _di spl.ay ;section.24. 0, the nound section 12 provided on the
bottom gﬁornfglcse%gflsFﬁgﬁ)a&fcaﬂygﬁ%le‘i%ﬁé& touches the peripheral side surface
of the ear pholke ¢fipkonk]adkol iSfor B8nrlebiify $:@ PhigdT0 can be rotated 360 degrees about

20 the terminal axis 10b, as indicated by a bi-directional arrow A, because both terminals are

circular shaped. For this reason, with reference to the front surface of the portable
telephone 13 having the display section 13c, the lens window 2¢ of the digital camera 1
can be rotated to any direction in the direction A shown in Figure 3. That is, the lens
optical axis (image recording direction) of the digital camera 1 that intersects the plug 10

25  atright angles, can be pointed to any direction within a range of rotation of 360 degrees
with respect to the liquid crystal display section 24.

Also, the mound section 12 provided on the bottom surface of the digital camera
touches the peripheral side surface of the earphone jack 11 to slide this section.
Accordingly, the distance of protrusion of the digital camera 1 from the portable phone 13

30 can be minimized, and, the contact area to the portable phone 13 can also be minimized.
As a result, the size of the overall apparatus can be made compact, and sliding action to

change the recording direction of the digital camera 1 in the connected condition about the

terminal axis 10b is facilitated.




Accordingly, the distance of protrusion of the digital canera | fromthe
portabl e phone 13 30 can be mnimzed, and, the contact area to the %7 AUG 2004
portabl e phone 13 can also be mnimzed. As a result, the size of the
overal | appegiadssle can be nade conpact, and sliding action per,8hpNge; t he
recording direction of the digital canera | in the connected condition

about the terminal axis 10b is facili2&ted. 2 7 AUG 2004 WD 01/65827
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configuration of the digital camera 1 when it is connected to the portable
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si gnal %r.ocess'bg? section 16: a bhuffer _qlrjragr_mry section 17 and n OF

(i nt er f &8yredeBef o iheportaple infyrmaiga kermingl ingpresent iy opsrtableteiephoney has a

capaci t yidcfudisd PUS) ANGisSIRRIdiQbnd ™ge, and the menory section 20 is
conprised by & sem conductor nenory and cards and the like. It should be

not 68 t hat t hdnitmedrawiieg, ahedipitilecamerplis donpiseé by an inmgidpesepoort bhlae

tel epho%ls Wi t.hout star. ng.i t he buffer. malrg')r% é] On the at hﬁrl hgmd,
the por tHBICRIYEHRPATHENLS: P SIERBHTPPEEReSFetiof & ARuEEL MepR gFctipy,l 7 an

t r ansf ershipyigtetacd) EMRRN Bl £ €458 athe HeRECRemBRNREtiSH 17 RiLUgpatietcear phone
jack 11; a nmenory section 20 including ROM. RAM contai ni ng vari ous

pr ogr anmstanang shestolimage, and the meariy 6eqtivat20sh somprisedbyRFsanpgensibsiofer
section 2L for k& f QQF Flolgk=Y en a
destinati onér?é#1 ?ﬁcﬁlgﬁ a?ﬂ?%ug éﬁggg st attﬁoﬁgﬁggg?q%gﬁt%?%%%sgﬁ%{e section

22 pbi mainettyy foahe podelss seleghodatld; withouo pteriag irothebafer memoaywlhg vari ous keys
such as those,in a ten-key. panel,; a.liquid crystal display.secti 24 for
i spl ayi ng varris Sl Band hEieietle fientlis 1o ¥ SEretised by ey RUpRa?

i nter f agsr 198GHr@A: d9adetMietlian@xtdndiiRvicY REni¥kctedakictipR dhe ieptione jacknd; @ CPU

26 for controlling each section by executing the progranms 25 stored in the

nenory §eEEqyEeeen 2thiaciuding RQdb GOBFRINIOR vaTionsoRrPEfens\ing Kixgd glatanan

B g e e ek
devige stlehdas betwesinondestinatiomphonieabthraighradesé etatiph @neggnal processing
section 22 primarily for processing data; an operation section having various keys such as
those in a ten-key panel; a liquid crystal display section 24 for displaying various data; a
switching section 25 for switching the interface section 19 according to the type of
external device; and a CPU 26 for controlling each section by executing the programs
25  stored in the memory section 20.

The interface section 19 is provided with a sound interface (IF) 19a and an
imaging interface (I/F) 19b. The sound UF 19a responds to analogue sound signals input
from an externally connected device such as earphone microphone or stereo headphone,
and converts such analogue signals to digital signals that can be processed inside the

30  portable telephone and outputs the converted data to signal processing section 22, or

converts digital sound data output from the memory section 20 or signal processing

section 22 to analogue data and outputs such data to the external device through the

earphone jack 11.




and converts such anal ogue signals to digital signals that can be processed

I nside the 30 portable tel ephone and outputs the converted data to si gp'mljﬁ 2004
processig&seqtion 22, or converts digital sound data out put fromtr?e
menory sW&UEABD0 or signal processing section 22 to anaPbddBVIEHtH and

out puts such data to the external de\#ge t hrough the earphone jack 11. WO
01/ 65827 2 7 AUG 2004 PCT/JPO /0149 1 On the other hand, when the
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process honfeﬁéckef(]?”pl e. The liquid crystal display section 24 displays

various settings of the tel ephone functions of the portable telephone and
vari ous menusThssigeillprasessing sextioni2Afipe petuiospeciaiziag éuprosessmeidagiszedt er nal

devj ces (ear phone and stereo he hagne and.the, ljke) when an 15-external
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nMenory @igla5LighfSpriadsk SfoPeRGhAEE for executing tel ephone functions,
control progranms and various fixed data, and CPU 26 controls various

sections of tHee hawt shistal displayrresteomt digplaveevanonp e PITPoGIRARNE Al so, a
RAM (ngt Farl ; | processi ng
secti Onﬁﬁﬁ?&%‘é{fﬁhéﬁ&%ﬁ:&%@% 81?'%)%@#% %fﬁgggﬁﬁg?p%%gmﬁnput dat a.
The swifethedin weiohs exte?hl deleodsi(BirpBor aokd \sieren phorte ang t othed 2no t he
ear phone | ch‘gfll" and sw tches %o an.interface appropriate to the device
bei g C%ﬁéglt ?cel\?BP‘én‘éeﬁ@éitgﬁoélﬁb RS carpehe {358 swi t chi ng section 25 detects

that a plug ig1s60RREMNI§Ea phi of IR BAKGHANE sicEdvatibus plogaeheforbreatiag devi ce

O 2

type by detecting a value of the resistance 25 between the second and
third ctephenssfuactionsecontppl progrp@s eahyase @xpd defa, KR 28 RMRYE the device
type based on. thi : | 3 Br BrfssnofalislemtALyi ng an
ext or a8 desiiles o Blpdriabbyb o 5B AleudRSuBh BRI S il

(not shown) temporarily stores data processed by the signal processing section 22, data

20  processed by CPU 26 and various externally input data.

The switching section 25 identifies a device when it is connected to the earphone
jack 11, and switches to an interface appropriate to the device being connected.

More specifically, when the switching section 25 detects that a plug is connected
to the earphone jack 11, it determines a device type by detecting a value of the resistance

25  between the second and third contacts at the tip of the connected plug, and determines the
device type based on this value.

In the following, the process of identifying an externally connected device by the
switching section 22 will be explained using specific examples of connecting the digital
camerz 1, an earphone microphone, and a stereo headphone to the earphone jack 11.

30 Figure 7 shows an example of connecting an earphone microphone plug, and
Figure 8 shows an example of connecting a stereo headphone. The earphone plug shown

in Figure 7 has four contacts consisting of a contact for a power supply 71, a contact for a

ground 72, a contact for receiving sound data (a contact for an earphone) 73, a contact for




switching section 22 will be expl ai ned using specific exanples of

connecting the digital canmera 1, an earphone m crophone, and a stergg ays 2004
headphone to the earphone jack 11. 30 Figure 7 shows an exanple o
connect i ngv@n/e8ephone mi crophone plug, and Figure 8 showsahpeyapt e of
connecting a stereo headphone. The earphone plug shown in Figure 7 has

four contacts consisting of a contact £dr a power supply 71, a contact for

a  gr oungadnittingCRthadhtaf(Rok@aToY h REcroMUI) H2L A0 1RR0FRE Lok
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val ue betweesn foheansaiiftiag kol dd:d @4 gheUAEhs? 2ha BdrdoMRad bRt Sdwd A Figure
transmtting. sound data 74. In contrast, the stereo headphone shown in

Fi gure 5P B3hRYr Foiacts sprsiting of 8varant icarfads laa gantasifove stoand 831a cantatnt act
f f I Vi t dat 3 d
or a grey 'P&e%% ?tcpéarti?g(gund c%% ﬁ%%ﬁﬁn é 'cglgta& tgé?e%e%h?g SE%QQﬁ%) s%uﬁd 83, @nd a

contact for receiving stereo ata our c%n act s,
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for the recei ¥i nﬁ ster er?aﬁ(a!ﬂ) und gﬁta 83 gnd the resistance val ue between
§ 8

the contCRCt fY e Freely; heyng data 85 angd dhe resistapecedlys bgveeribst ereo (R
sound daiatBff@iBe 2RuRARY in8 MAlontdct f QN %e@&@?(&%&t&# Hath 188 2P ;Jgs of

t he earphone m crophone and stereo headphon%, t he m S are no
i nsdPat edpoftt equabdtshamicis notad duf inf the ptuge of thegeatfhooé ntitrephiongi and|stecaner a |

shown in Figure 2, .the ground. .se¢ti 11b ,is,insulated fromthe contact

f or tranr}lselag‘?‘}qnﬁg%teﬁ%n%f]%tcﬁEreﬁoéﬁé?flfa%@otgo@&a?}hﬁtlhe’f he resistance val ue

bet ween these Alsondle plse it ObF fcldgital 2arAe@AN ShoRG i¥ Fidhe 2 Stk LERIingg secti on
25 detects a resistance val ue between contact- 2 and contact-3, and if this

val ue i Seftin Kb is Ingatedstramithe ppniae forizanstanang)ihei dlogk séensbi ke o that the
connect gdsis@d Jaud betlSed@hsd ifhitaf Rinfilidher the earphone nicrophone or the

stereo headphone s connected, so that 1t further detects a resistance
val & bet ween Adverdinglyt the switahisg seemnr2ishietecairoresisfante ednpbativeancortictt he

result of detectign s t hat .t.he resistance. values, 20 are identical, it
< et err TG AT e PR AOh B TR dls Ceter oG LU Bt 8 SHORE hitd |1t he
det ect e@ohisehé, ARG & iv Bl e safmite, Slict Befftphoht ni&rof R SHtREHedeb AbadhBne
connected device is the earphone m crophone. As described above, when the

swi t chi ngceBeetedsothatis fisther fetgcts Baesigtpnce vehsdetween thetweennipatshe di gi t al
carer s HRabhS Rt B0y RE LR IR L AR Al =P
1 2fd wheidpoiicahlit & desdrapivdribatliBe toureugh detiee isvhgisteg:ol eadptfone end Hihe Al so,
when t h%e%eg%glrggmance values are different, it is determined that the connected device is the
earphone microphone.
As described above, when the switching section 25 determines that the connected
device is the digital camera 1, the I/F section 19 selects the imaging interface to
25  correspond to image data so as to enable data cornmunication between the digital camera 1
and the portable telephone 13 through the imaging interface 19b. Also, when the imaging
interface 19b is selected, operation keys (not shown) provided on the operation section 23
of the portable telephone 13 function as function keys predetermined for the digital
camera 1. Here, image data are processed serially.
30 Further, in addition to its automatic ability to detect the connection by the digital

camera 1 and selecting the imaging interface, the switching section 25 described above

may be made to 1dentify that an external device is the digital camera 1 when the user

performs a certain operation (mode switching, for example), Also, in this embodiment, the




interface 19b is sel ected, operation keys (not shown) provided on the
operation section 23 of the portabl e tel ephone 13 function as funct 'ZO}nAUG 04
keys predeternined for the digital canera 1. Here, inmage data are rocessed[J
serial | yW®B®/658 % her, in addition to its automatic abilityctgPHetdet the
connection by the di gltal canera | apd selecting the imaging interface,

the switching section 25 described above ,may be de to identify that an

ext er nafwiiehing sectign 2 anay; by prayidedipp e 4181\9%%"‘?‘%1% @r performs a certain

01/ 65827 2 7 MBS UM ERA Bl B s (Gt Rl SbEmBpRR G hunc 0o O
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i ni tial imdgdeidam 4rSpdatl}in (8606) he recorded i mages are processed to output the
| mage data to_the portablete si.d thro h th 10 13,
S514). Then, -8 Tonboe GRS BF RS IEAEA PP arcerode tochibipe
of f - st af g, pﬁéﬁééérforﬂﬁqnmfahﬁénohfrspﬁ) aﬂcﬂﬁe r&bﬂﬁ:ﬂSﬁlagé‘s aré pﬂoaaeed td dsut§5107 in

F|gure 5A, e Image output fromthe digital canmera 1 is_ dis ed on the

liquid thwsiagtt date tethe poitabledelephpmied 3stdpdheangh thelag 19 25 1Pen? ¢ ow
det t her. th h ;
° g%) Hg%&nyﬁ texs{yfge & %ﬁgrrthegg Qr?irnﬁ (feri?gm %Q%ﬁ%gﬁégéhgﬁ' 4nfl 15&%@&“ tAg i mage

(S5 e opera |on een I n t he |mage data are
transm pigdsshis GRish&e I6iSg0T &l FiglrecATRhairhage outpmg Frotrhtbe |dlg1tg1 dz9nera Hds ear phone

k 11, and the I/F 19 b | 9 d
e 1 madieparon s st wavRlramag e G 5L AU 5070 aetoN o RBY: )t he

flow de a9 PEF@ieanht BpdritansBistort e i@ @(sm)e) iamEge data
(S511), H@tre 1H§§wﬁ'§tﬂ%{‘t§%g§1é}t talgﬁg operatlgir)lrhas beeorﬁ i ndi cgt ed, the process

ent ers tlml seqrhoperatlo@easahaeomndlwtgsmhb impsg detagrotinps@iftebiromahedigieh 1 the
nor Im LLl %g HO 5 ag |1‘§ ?lggﬁontﬁégg-%ﬁgne%ﬁck i GAURIYE EiBioh 19Y6 IiRigéABIL O the

telephone 13 (8509), and the image data are stored in RAM of memory section 20 (S510).

Next, the flow determines whether the operation to transmit the recorded image data

(S511), and if the transmitting operation has been indicated, the process enters telephone

operation in $504, and transmits the image data. If the transmitting operation has not been
25  indicated, the flow returns to the normal terminal operation in S501.

Next, an example of using the digital camera 1 by attaching it to the portable
telephone 13 will be explained. Figure 6A illustrates a case of directing the lens window
2c of the digital camera 1 towards the recording object 27 opposing the user, and
recording the image while the user views the image displayed on the liquid crystal display

30  section 24 of the portable telephone 13. In this case, the digital camera 520 is
mechanically supported as a terminal by the portable telephone 13, so that one-hand

operation is possible.

Also, Figure 6B illustrates a case of directing the lens window 2c¢ of the digital




Next, an exanple of using the digital canera 1 by attaching it to the
portable telephone 13 will be explained. Figure 6Aillustrates a cgs;emg;fmm
directing the lens window 2c of the digital canera 1 towards the récording
obj ect 27vappopeisty the user, and recording the image whil @ctippsass Vi ews
the image displayed on the liquid crystal display 30 section 24 of the
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strdp t camhese jack dlghhe digithl sairaal candbedatachad/totbe pbmabdelinfornampnsui t abl e

| ocat i Al in.t b di nent.s, b i di k 32 linked t
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10 can ?]{e? ept with the canera body.. Further, by providing a cover for
pr ot ect iRer Fy bepdacrd dyavy sHtahlediofationi ng the | ens cover to the knob 32,

eene cover by WébEiasiaia b IR ngbionat UEBAND |
pl age t laed eguele 33\ier fretly movably supporting the knob 32 along the center axis 10b of the
plug 10, as shown in Figure 11, the plug 10 can be kept with the camera body. Further, by
providing a cover for protecting the lens window 2c and linking the lens cover to the knob
32, leans cover may be made detachable by moving the knob 32. Such an arrangement
permits to keep the plug 10 with the camera body as well as to place the cover over the
25  lens window 2c.

It is also possible to provide a sensor to detect that the digital camera 1 has been
mverted so as to invert the recorded image on the digital camera or on the portable
information terminal.

Also, the portable information terminal may be constructed so that location

30  information may be attached to recorded image data by receiving such information from a

base station to enable later to identify the location of the recorded image.

Next, the portable information terminal in Embodiment 1-2 will be explained.

In the example shown in Embodiment 1-1, the plug 10 of the digital camera 1 is
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173 may béeveerfite extaraaltdeivicetane thpawetablesinfromation tsemabmey swhidesouachdat20
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Next, the internal circuit of portable information terminal in this embodiment is
shown in Figure 13. Similar to Embodiment 1-1, the portable phone (includes PHS) is
used as the portable information terminal.
As shown in the diagram, the portable telephone 13 has a similar structure as the
25  portable telephone 13 shown in Figure 4 but the internal construction of the interface
section 119 is different.
In this embodiment, the connector 101 of the USB cable 100 is connected to the
earphone jack 11 so that an interface is necessary to match the data output from the USB
cable 100 and the data processed by the portable telephone. For this reason, instead of the
30  imaging interface 19b used in Embodiment 1-1, a USB interface 19¢ for converting data
output from USB cable 100 and the data processed by the portable telephone 13 is

provided in the interface section 119. And, when USB cable 100 is connected to the

earphone jack 11, the switching section 125 connects output of earphone jack 11 to the
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for the earphone jack 11. When actual data transmission is commenced, the data input
from the earphone jack 11 are output to the signal processing section 122 through the USB
interface 19¢, and the processing section 122 processes the input data, and the processed
25  data are stored as necessary in RAM in the memory section 120.
On the other hand, when an instruction is given by the user to transmit the data
from the operation section 123 of the portable telephone 113, the signal processing section
122 reads specified data from RAM or ROM of the memory section 120, and the readout
data are output to USB cable through the USB interface 19¢ and the earphone jack 11. By
30 so doing, required data can be transmitted to the external device through the USB cable.
Next, a portable information terminal in Embodiment 1-3 will be explained The

portable information terminal in this embodiment has the function provided for the

portable telephone 13 described in Embodiment 1-1 as well as the function provided for
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The portable telephone 510 has a display section 510 such as a liquid crystal

display on the telephone body 511, an antennae 513, a jack 514 on a side surface 511a.
The jack 514 is provided with two contacts, one for receiving data and another for
transferring a clock signal to correspond to the plug 523 of the digital camera 520
25  described above, or in addition to these two contacts, a third contact, for transmitting data.
Here, it is preferable that the earphone microphone jack provided on an existing portable
telephone is used for the jack.
When the plug 523 of the digital camera 520 is inserted into the earphone jack
514 of the portable telephone 510, the contacts of the plug 523 and the jack 414 contact
30  other contacts of the same kind at specific insertion locations to enable to transfer signals.
Accordingly, a portable combined digital camera/information terminal system is provided

comprised by the portable telephone 510 and the digital camera 520 connected

mechanically and electrically.
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ROM RAM and the like. CPU executes certalin- conputation cco ng to
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by anal eguguskigpal s to digital signals; a control section 520c for

controlling various sections of the digital canmera 520 and processing
20 The digital camera 520 is comprised by: an imaging section 520a having an

imaging element such as CCD (charge coupled device); an AD conversion section 520b
for converting image data produced by analogue signals to digital signals; a control
section 520c for controlling various sections of the digital camera 520 and processing
image data; an I/F section 520e for transferring data to and from the buffer memory
25  section 520d that stores image data, as well as to and from an externally connected device;
a contact for transferring a clock signal 525a; and a contact for transmitting data 525b.
The buffer memory 520d has a capacity to store one sheet of image, and the memory
section 510b comprises a semiconductor memory and cards and the like.
The control section 520c is structured as a logic circuit operated primarily by a
30  microcomputer, and comprises CPU, ROM, RAM and the like. CPU executes certain
computations according to predetermined programs. ROM stores control programs and

control data required for executing various programs by CPU, and similarly RAM is used

to temporarily store and output various data required for the CPU to execute various
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data when the portable telephone 510 and the digital camera 520 are electrically connected

20 and the a clock signal is supplied from the digital camera 520 side to the portable
telephone 510 side.
As shown in these diagrams, when the plug 523 of the digital camera 520 is
connected at time t0 to the earphone jack 514 of the portable telephone 510 so that the two
are connected electrically, the control section 520c inside the digital camera 520 outputs a
25  clock signal from the contact for transferring the clock signal 525a (refer to Figure 17A),
and arbitrary data are output from the contact for transmitting data 525b {refer to Figure
17B).
According to such a process, a clock signal is input in the control section 510g of
the portable telephone 510 through the contact for transferring the clock signal 527 and
30  the IF section 510a, and arbitrary data are input through the contact for receiving data
527b and the I/F section 510a. In this case, arbitrary data refer to any random data, not to

the data that are specifically prearranged between the digital camera and portable

telephone.
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portable telephone 510 and the contact for transferring a clock signal  525a and the I/F
20 section 520e of the digital camera (refer to Figure 18A).
Upon receiving the clock signal, the control section 520c inside the digital
camera 520 outputs data of predetermined format from the data line section 525a. For
example, if "AAS5" is set as such formatted data, the digital camera 520 outputs signals
shown in Figure 21 to the portable telephone 510 through the contact for transmitting data
25  525a. Specifically, the control section 520¢ outputs predetermined data in "AASS" format
to the portable telephone 510 in synchronization with the input a clock signal.
Accordingly, data of a specific format is input into the portable telephone 510 through the
data line section 527b and the I/F section 510a.
In the above description, predetermined data are not limited to 8-bit data
30 described above, but may include any type of data so long as the data can be matched

between the portable telephone 510 and the digital camera 520.

If the data obtained by the control section 510g is the predetermined data, it

determines that the external device being connected at this time is the digital camera 520,




canmera 520 outputs data of predetermned format fromthe data |ine Sf?t iUErQ[}DA
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510 throu 0‘?(f?827cont act for transmtting data 25 525a. Spé‘?:iquﬁ%gl{ﬁ@? t he
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portabl e tel ephone 510.in s oni.zat.i W th e.in a.clock signal.
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Figure A%sRewman timng chart for a clock signal and correspondi ng output
data when the portable tel ephone and the digital canmera are electrically
connect &g cameragupplies a clock signal>

20 Figure 19 shows a timing chart for a clock signal and correspending output data
when the portable telephone and the digital camera are electrically connected and the a
clock signal are supplied from the digital camera to the portable telephone.

As shown in these diagrams, when the earphone jack 514 of the portable
telephone 510 is connected at time t0 to the plug 523 of the digital camera 520 so that the

25  two are connected electrically, the contact for transferring a clock signal 520c inside the
digital camera 520 outputs a clock signal from the contact for transferring a clock signal
525a (refer to Figure 19A), arbitrary data are output from the contact for transmitting data
525b (refer to Figure 19B).

According to such a process, a clock signal are input in the control section 510g

30  of the portable telephone 510 through the contact for transferring a clock signal 527 and
the I/F section 510a, and arbitrary data are input through the contact for receiving data
527b and the I/F section 510a. In this case, arbitrary data refer to any random data, not the

data that have been pre-arranged between the digital camera and portable telephone.




clock signal are supplied fromthe digital canmera to the portable

t el ephone. As shown in these diagrans, when the earphone jack 514 of 2t7héU5 2004
portable telephone 510 is connected at tine tOto the plug 523 of the
digital c¥@EH&820 so that the 25 two are connected el ect picaatrhyoisbhe
contact for transferring a clock signal75200 inside the digital camera 520
outputs a clock signal fromthe cont act2for transferri ng a cl ock signal

525a (refer toThemyuvkentdayontenbedtioaril Ogdemcatie dutipsipndlraamikd@atgant act for

transm t t; ng .dat 25b (refer. to Figure 19B).. .According to such a process,
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the N section 51 Oa, and arbitrary data are 1 nput e contact for
receivi n@vw@acxr%mb and the I/F section 510a. In this case, arbitrary data

refercto any r data. nat the .data that. have bee e-arranged, bet ween
the digital ca?r@(rggq%enlc?ga&r}gt YR Lféﬁ’lg%ﬁ%r?@.cm%o Em“%(fgﬁﬁ{ﬁbpfpf} @prthe
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signal and the data, it determ nes that the external device belng
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circuits. 5 Wien the 1 nmaging rcui S d the

| i ke prosanttea) thncdrie] sepipnatlgirasqfid GgnadklOgrepoidies ROMEdpkAtibEtEMBoNe 510
fun iond.as predetsi?{m' ned function keys for the digital camera 520. Then,
wher Ot heliglal camses 3aleidrqued the eoniagt dor tewsmitting dates24s (ebsy 4o Figure )i gi t al
canera, 1The, gRLhFLI 2efbd i ' i i ..t he
operati onﬂ}%’o the 10 di(té]rii ?ﬁatféérg%ygercg%mﬁgﬁg%@fchgpglgf%{rg??&ﬂ%rﬂ}gces&s

t ransmi taorisgpaiding 19 2le operefianl tigta Bo gracetetBCprocaisenspetifieddyrthe pbrtstdet i on

520c i n%lg hén%%19%@%@5@”&%%53@%“” perform vari ous processes

correspon §ng to"t ta to execute the processes specified by

t he pOrtﬁhir[ﬁblettabﬁﬁli}w&@h?p@éséé]@cl@i@iuﬂﬁ' camera 520. <Portabl e tel ephone
510 Eupplies a_clock signal> 15 Next, Figure 20 shows a ti m'gg chart for a
cl odR signal aHxLdgERE Mag tung ¢hart utacclogkesignah ang oprretpbeding petphbne and

t he di gi i : cl ock ,signal are
SUpp! | oY ReHTRE BoRke RERd SR e SPRIRERER Sf bl Gmasba iR i -
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tr agg f era;vaI cnognngctgcll gl%iétriséla }Qatl{le cozn?tr%l gctitog %200 inside the digital camera 520 is
supplied with a clock signal through the contact for transferring a clock signal 527a of the
portable telephone 510, the contact for transferring a clock signal 525a of the digital
camera and the I/F section 520e (refer to Figure 20A).
Upon receiving the clock signal, the control section 520c¢ inside the digital
25  camera 520 outputs data of predetermined format from the data line section 525a (Refer to
Figure 20B). For example, if "AAS55" is selected as such formatted data, the digital camera
520 outputs signals shown in Figure 21 to the portable telephone 510 through the contact
for transmitting data 525a. Accordingly, data of a specific format is input into the
portable telephone 510 through the data line section 527b and the I/F section 510a.
30 Then, when the control section 510g determines the data, and if the data matches

predetermined data, it is determined that the external device being connected at this time is

the digital camera 520, and selects a circuit in the I/F section 510a to correspond to the

image signals, and switches circuits.




portabl e tel ephone 510, the contact for transferring a clock signal %égﬂlﬁoi
~the digital canera and the |I/F section 520e (refer to Figure 20A). 004

receivi <§J-0ck signal, the control section 520c insigderthg,dig tal 25
camera @é@ﬁf%&ts data of predeterm ned format fromthe data I{ne section
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confect hAgHdinforktiBA té@hhA ih Bhd0ERA40D Wil balerplaiied. hisatbotentntdvitiild  be

expl ained. this enbodinent wll be exen‘gl | fied using.a portable.telephone
f
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supfy i egdath FQRVel $rdaetHealbitnl t8heRN30eh& a specific signal line. On the other hand,
the digital camera 650 is operated by the power supplied from the portable telephone 630,
and transmits recorded image data to the. portable telephone 630 through a specific signal
line. The portable telephone 630 and the digital camera 650 are connected by signal lines
L1a~L1c, which are: a power line L1a for supplying power from the portable telephone
25 630 to the digital camera 650, a data request signal line L1b for outputting a request signal
for image data from the portable telephone 630 to the digital camera 650; and a data
output signal line L1c for outputting (transmitting) a transmit-ready signal and image data
from the digital camera 650 to the portable telephone 630. Here, the signal lines L1a~Llc
are connected to the earphone jack J1 of the portable telephone 630.
30 Next, the structure of the portable telephone 630 will be explained.

The telephone control section 602 has a function (terminal detecting section) to

detect a transmit-ready signal to show readiness for transmitting image data output from

the digital camera 650 through the data output line L1c; a function L1b (terminal side




and transmts recorded i nrage data to the-portable tel ephone 630 through a
specific signal |line. The portable tel ephone 630 and the digital ca r U6 2004
650 are connected by signal lines Lla---Llc, which are: a power line Lla
for suppl WREVEEREr from the portabl e tel ephone 25 630 to tPleg/aoydtsar

canmera 650; a data request signal line_ Llb for outputting a request signal
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functions by, executing various prograns for actualizing the function

pr e- st or&Riioh of the tefeplnng coptrel ssptianb®Zai ni ng ROM and the |ike. The menory

section 604 i 7 : i A related £o variouys 10
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accor di rpprtable telepbpio6do, boddisplapc faraiewing asagaireditsach d€eineden s om t he

di giléal cgnﬁra 65%{32}8@; the .control of the telephone control section 602.
The ‘di spP&§ LTI S eraSmlAL 236 Epceptioh sonditfons @k reseivipg iragssrasidvel i ons of
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information as_15 tel ephone nunber of the Transmtter and reception
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t he poweecticn @introl l ed by the action of the tel ephone control section

602...20 The operati sectlion %10 is. used to execute various functions when

on.
usi A the photi¥ WERHORSERHITP T0Ha YeediQrexequic Mmays PRuVhensiagtheso  and

i's proviphe 8t fe@eiving image data from the digital camera 650, and is provided with

alphanumeric keys for entering numbers and characters, and menu keys (not shown) to
select various functions. Also, the radio section 670 is used to provide the telephone
function for the portable telephone 630, and comprises a radio section 670a for processing
25 radio signals, a speaker 670b, and a microphone 670c. The structure of the radio section
670 is the same as conventional portable telephone, and detailed explanations are omitted.
Next, the structure of the digital camera 650 will be explained.
The camera control section 622 is provided with: a function (camera side output
section) to forward a transmit-ready signal to show that image data are ready to be
30 transmitted to the portable telephone 630 through the data output signal line L1c; a
function (camera side detection section) to detect a transmit-request signal to request

image data to be transmitted from the portable telephone 630 through the data request

signal line L1b; a function (transmitting section) to transmit image data to the portable
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shows apemtahiptelenhane 639 Wil basspipned deuieddpbowae dimipg fhath Ordfgroiting aner a
080 A OB el 0% o Mage ok bk SoocamRiRE Y 2 Dl
an end oemprsed Hym itk sSmdgadataeguivident ta opp poihire of theadigital cametaagde®egry] i s
oD odnd b Sl ke 3 LAR gk i SRR WepR3hel SobelE vEHesie Py R RS0 1 Pr ouoh
from the portable telephone 630 to the digital camera 650 through the power line L1a (at
time t0), the digital camera 650 begins its operation, and the camera control section 622
changes the state of the output signal line L1c from a high impedance state (Hiz) to the
H(igh)-state. By so doing, the digital camera 650 informs portable telephone 630 that it is
25  preparing to transmit image data. At this time, the camera control section 622 initializes
each section of the digital camera 650, and then processes a first picture recorded by the
imaging section 626 (includes the process of writing image data in the memory 624) (an
interval MO). During the interval MO, the data output signal line L1c (1) is maintained in
the H-state,. When the above processing is finished, the camera control section 622
30  changes the data output signal line L1c to the L{ow)-state, where L section signal
transmit-ready signal (time t1). By so doing, the portable telephone 630 is notified that

image data transmitting preparation 1s completed.

The telephone control section 620 detects the L-state of the data output signal line




time t0), the digital canmera 650 begins its operation, and the canera
control section 622 changes the state of the output signal line L | 7¢g A§pPMm;
a high i d ne state (H z) to the H(igh)-state. By so doing, the (gi gita
canera 65 offs portabl e tel ephone 630 that it is 25 pr@ANPAYO LT
transmt image data. At this tine, thejganera control section 622

initiali c ection.of the digital c ra 650, and then processes a
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622 30 c data_out put sjgn line Lie to.the L(ow)-state, where L
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conpl eted. The_tel ephone control section 620 detects the L-state of the
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a cl ock lgiegnid. Whensinsagietdatar®)l cerpspeidingiogiielpictrelis 6@thie SRo@adiefdcdBrad bi t
count of the i e datadS 1. Wien claock signal _C I is not being output,
the dat ée%%@g’é%ﬁéﬁe ata,Quipyt signal ﬁB“F k¢ gcythgéf%staﬁe (time tB), gachindonsys thae 5

t el gpho { PRaltP % i [ §Enﬂﬁ ' .. the
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i mage d cqarr.espondi ng t e.picture i.s output, the .canera control
!sectg i onaf%%ﬁ?ée%ﬁ“ﬁslﬁsﬁ%é“%%@fbﬁ%ﬁ?d@‘?edﬁ“ﬁé ‘%@ggp%%tfﬁr PRI S (ti e
t3), andnémbgrame) (ingerial MOY. Wikinttht abeR 12666 R&didlRl, fht chdelatobil8] | MRge data

transmtting preparation state. At this tinme, the canera control section

622 per fSEFHAN ¢Z4aghBngesibie datamutngt signaldingdel coip dhe kstate Gises W Bibso déies. magi ng
secfkon | éf%ﬁ% Y i -0 Ct |.nto. nmenory 624)
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sect i on cogPletérhifpreefdrth, thetproutes betvedegnitt4laraveptated, @ndi mideadalta ateat e (ti me

t4). By .,so doin 15, t,h or,t apl e tel ephone 630 .is notified that imge data
tr?ams mytnfai“ﬁ%rrﬁ?l g‘bﬁ?eaq 0 $°§dm§ é’FB’&Pa WH&E?‘?GF‘?%,G %Hé“ﬁ%’&?dg@gégmﬁég\/\een t
| -t4 apectiepedhigsls, 3B d81adR¢ Burphifattek BRNPARMIGaBiPsipRA (B tatdesrendi Nl Y,

the canera control section 622 transmts imge data i'n “picture term nals,

and i madgatagurprtsignablingld c)df tssved, frerespense te therclaelpignphfiam the telepdore f or t he

dat 89 OUt B I%ieﬁﬁ@d' ghane L 1 c) is issued, in response to the clock signal
fromthe Jt e?ep one% control section 602. The tel ephone control section

602 successi vdlhg telepkoneamnimbpeticlat@? auteusivelyaetdiees image data output to the
data output signal line L1c and writes the data into the memory 604, and when image data

comresponding to one picture are written into the memory 604, displays the image-data on
the display section 606 for viewing. Also, if the image data from the digital camera 650

25  areto be stopped, the telephone control section 602 stops supplying the specified source
voltage P [V] to the digital camera 650 (time tx) to stop the operation of the digital camera
650 so as not to receive any more image data. By so doing, the portable telephone 630
does not supply power to the digital camera so that it is possible to prevent wasting the
battery of the portable telephone 630.

30 On the other hand, if the portable telephone 630, for example, receives mail
during image data reception, the telephone control section gives priority to mail reception

so that transmitting of clock signal C2 is temporarily suspended (AMa, AMb), and the

clock signal C2 is divided into clock signals C2a~C2¢ and are output. In response to




data output signal line Llc and wites the data into the nenory 604, and
when i mage data corresponding to one picture are witten into the denklib2004
604, displays the imge -data on the display section 606 _fqr. vjew ng.

Also, if YRARYPIbe data fromthe digital canera 650 25 aré’ct}@%k[ l\g%)gpped,

t he tel ephone control section 602 stops supplying the specified source
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signal , rghgibRbeiHeURiefrupled iRAQCRSS SD (relsuriigadlbilnggnal C2 output). Then, when

| it detects a signal to show the transmitting allowed state (L-state of the data output line

L1c), the telephone control section 602 is permitted to perform normal image data

receiving process carried out during the interval t1~t4. By adopting such a procedure, it is
25  possible to re-start image data reception without any difficulty, when the clock signal from

the digital camera 650 has been interrupted longer than the image renewing interval of the

digital camera 650,

The structure of the image data (frame) will be explained with reference to Figure

24. In this diagram, image data S1 is comprised by a bulk image data 400b equivalent to
30 one picture recorded by the digital camera 650 and a header 400a containing attributes for

one picture and an end marker 400c to show the tail end of the image data SL.

The relationship between a clock signal output and output timing of image data

will be explained with reference to Figure 25. In this diagram, each bit data that constitute




reception of the interrupted inmage data S2 (re-starting clock signa& %Jé
output). Then, when it detects a signal to showthe transmtting a / cml'
state (L-state of the data output line L I c¢), the tel ephone control
section 6P SBErnmitted to performnormal inmage data recBCYISROL/@IOTESS
carried out during the interval t 1 -0,, By adopting such a procedure, it is

25 possible to re-start ima?e dat a rec3e8ption w thout any difficulty, when
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header 4875k biaiafas Hnl g umage datacts an srealdpiis therveidtinaf theiclonk sigankél i#00c t o

i gnal o i in il FADRUST% pichd of e BRIFH BRI ARIEG W 1 O

signal output and output t I'mage wth

r ef er encérequeriyyutleo, 2dockisigizhC$ idiagntaina ceasthnttiitervdbitbat tHedterioa hedy tute 2 7
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the period may sonetines vary between -Mb, dependi ng“on the processing

state ofabppanality apthemeceived datagb be desdribed £&:; | rmes data seasgknowiddpdt: tim ng

of bit data. S| In] of the im data, Si, also varies accordingly (S1[ 1

J'-S 1] %”‘}k 1q@ems&%?§pg%w Ke HEdge }m@ﬁjﬁ@ﬁ@h\ﬂ?pm_ in Figure

26. For eXa”p|}?ere,ts|8€loné‘%f1€ﬂoéﬁ)9i%nﬂsﬁ(gﬂmfeﬁ-.?ﬂo&]ccoﬁgr PYdcfidn k82 ' dhcat e such
I a ty 1n R

itens as: [dummy] for detection nor ma e recerved ®ta to be
desdPi bautefrupted, thf camere cdeirel settznmt 622ckavomits daw]for edohlitem ofdje hemder 4002

attri but h as [ i dt h ng [ e height] and the |ike. Here, so
| ong as a? %ew :ﬁi% K Sﬁgﬁeglr f’ﬁ”f‘lh%%t %yéﬁﬁgﬁ@ g%‘ﬁ’%%‘e %’8&‘50855‘8@92%% not 15

i nt er r upkelthngingeodRNRIHS t€ TR theGEdns AN 1R 24d FéRNS hleDollpirfa ft9e t83ERH t €M Of
t he header 4,0;F)a .as a whole as inage data S1 (Figure 24). By so dofng,

handshakgé" %F‘@rpmﬂ& that hﬁsé}@_éh aergssagy Eurraeindemiod throkdademintthat
T Sl S GRS Behly 1 e K, EHLR n ST, HLRTER, 1
pasZ0 c&an hoshdstenpdr f ormed in one step, so that the time required for
handshake ope[ﬁgoi’ e ¢ eghgn%nco?lg'ols srelzg{iér? Q(‘Ja’éj is able to detect abnormality in the
received image data by checking the items in the header 400a of the image data S1, such
as |_dummyj data and [ image data start acknowledge | data with predetermined values. For
example, if[ durnmyJ data of the received image data is "552A" (hexadecimal), it is
25  different than a fixed value "AAS55" (hexadecimal) so that it is detected as abnormal.
Figure 27 shows an example of the data value of 2-byte end marker 400c. In this
diagram, the end marker has its data value as "FFD9" (hexadecimal) and is the data to
show the tail end of the image data S1.
Figure 28 shows an example of the output sequence of the image data S1. In this
30  diagram, following the header 400c, bulk image data 400b are transmitted successively
and the end marker 400c¢ is transmitted last.

Here, the digital camera 650 in this embodiment may be mounted directly on the

portable telephone 630 so as to terminal the two terminals. In such a case, there is no need




Al so, the tel ephone control section 602 is able to detect abnornali WT&UB 2004
~the received inage data by checking the itens in the header 400a of “t'he

i mpage data Si, such as [dumry] data and [image data start acknow edge]

data wit WQPd8t%er mi ned val ues. For exanple, if [dummy] d’éiTéIPBV‘“t*Hé

recei ved image data is "552A" (hexadeﬁbmal) it is 25 different than a

fi xed val ue "AA55" (hexadecinmal) so t it is detected as abnornmal .
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readiness to t ata fromt dat a
may § lﬂ?ea‘f’Pélfﬁ“fst%trd:‘eﬁ eréﬁﬁfﬁ%g@‘# rﬁ@@f’?‘&ﬁl"@%’é“a&eﬁ %adfragé may be%?ggo doi ng,
the dat g,k8HH8sending Ml thé type, RAENGEInd firtaBRity abile d1gifal>rcmbtammdt;ﬁhﬂbl&al and
the digi taI canmera beconmes unnecessary to facilitate nutual connectivity,
and to éfaphasiondgermigaluce nanuf act uri ng cost by reducing the signal lines
for connector rker
conpri si ng th@e%pﬁ% e?‘gi]l[%%f(J rane % n(eﬁg%“ e npinfi'l?gg%& g%%g%ﬁg@on t he
type, fpbahblelephdnp Gintiatied PHS) mﬁ.lsechas ah griatple oftthe partabladefprmataisl e
|nformat|on termnal. Next, a portable information term nal in Enbodi nent 4

| B3 be "é%‘l”’él ned. Here, a portable telephone (includes PHS) is used as an

exarml e of the;dnok 29‘@1‘1&5#5]{6156&%&1% mmm& poftalgls igfoRRatidiemmiaal
el ectrical configuration of portable information terminal in this

enbodi mismthis ¢mbadiment. &gﬁ@rﬁlagéﬁlt M@lﬁt telephprsnE0078 GOBTiseshY: 28 &gtegHac an

ant enna sh | RGigisound
signal s ‘ﬁéﬂ %) Fﬂﬁﬂ")%o?%sﬁg Sg&%glgﬁgnfggﬂég%girn%% Z‘?&S! ?%ﬁg%@gﬁggdge ét ation;
a si gnalthqaxremaﬁigngnﬁmaltﬂ:mm@&basastaﬁcﬁh epégnat procesag SeonorY B 4avi ng vari ous

keys S u%ger%ﬁm? sécggn %SX hg\%ﬁ}g Ivggbus keys sué?xI 43h ten- &E:}:f gencnon a display section 706

for displaying various data, a ROM 708 for storing various programs and fixed data; a
RAM 716; an external memory interface section 710; a CPU 712 for overall control of
various sections; and a portable terminal interface section 714.
The signal processing section 702 is a circuit to perform functions such as
25  encoding and decoding of sound signals, modulating received signals decoded in the RF
processing section 701, outputting to a speaker (not shown), and encoding sound signals
for sound call input from a microphone (not shown) and outputting to the RF processing
section 701.
As shown in Figure 30, the operation section 704 provided in the portable
30  telephone body 700A is provided with various keys such as: a start key to receive a call;
an end key to end a call; numeric keys (also for alphabets); a ten-key section 704A that

includes #-key, *-key and other code keys; F-key for setting functions; a power-key for

turning power on/off; a clear key for clearing settings; a mail-dispatch key for mailing




for displaying various data;, a ROM 708 for storing various prograns ﬁ;&
fixed data; a RAM 716; an external nenory interface section 710; a UBIM"
for overalwg ontrol of wvarious sections; and a portable termnal interface
section 7140 Yrb2E; gnal processing section 702 is a circuitPaorgaenigrm

functions such as 25 encodi ng and decodj,ng of sound signals, nodul ating

recei ved signals, decoded in the RF processing section 701, outputting to a
speaker (rﬁ Sts‘?{@vﬂg?rs-and encodi ng sound signals for sound call input from

a m crophone (Agk | .to the RF .processing section 701.
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30 t el epligrhane dyncrionsof thepoctabld énforibion/@IhBIE7HE ¥Ed Hh ifrmans) 8idn ke
(al'so for

to recei\gl o.end a call:; nuneric keys

|1: an end ke
al phabet s?;m%gIC ‘f}%p?'@Ve?éﬂoi Q?d}/s?%m&ef‘ g camese BOQ iscomngessd toth&pyrtaiiie ot her
code Xey &ifofmdty tb@inget ti ng functions; a power-key for turning power
on/off, a clear key for clearing settings; a mail-dispatch key for mailing
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fo
fixeg@ data. RAM, oraky. dat roces b U 712 and vari ous
data input ext eez#g?%%'? ﬁ?soéjog@}fsﬁe béx? Mmggpﬁ%ﬁ%@%ﬁ on 710.
10 The ciatrsfage 8@tion 802pampi dandd doptnectedlioghd pbrtaASRIShERL 7 Shidh G901 t al
canmera jint erfiécﬁ:( section 802, and can be connected to the portable

tel ephoneea%e ROYHE c‘_ér&’reﬁﬁ%ﬂfaéﬂmmoﬁﬁbbéél%@wéﬁﬂj Kiguatel2p showstahe
por t abl eblbeh GRAARELFAAR pofthil klerhdnd H%@ec@d%ﬁegdaa Eaaiﬂo?‘éP%H% "?‘?‘é‘t abl e

t el ephone 700 connected to the canera an cloc
suppl i ec'8nabin suppliebiremihgogners 808 do ferfoniable tbieblmie00 siHRQh®LER thd'r ough t he

15 ntr ' 0 h ntrol line 731 transmts control data from
thquorta Fléf mfee?%pﬁ%%g%f%ﬁggfp eﬁ)l tf"ﬁ@{"(':tér‘fﬂ?té"]é%& ?%fﬁahqwa@iq;nm line 732
transmi ttelephmgdodaide tonke cantas S0y, a{nHQhQéigﬁéIQineCi@Waﬁsr&@slimcf%%f ol

he operational node is perforned by &Py 712, and

operations for, swtching t
this prd'E‘égge‘tmﬂeﬂég%’}gF—‘ﬁPrﬁ&ﬂnvmth reference to the flowcharts shown in
Figures 31, Control operations for switching the operational mode is performed by CPU 712,

and this process will be explained with reference to the flowcharts shown in Figures 31,

20 32. The portable telephone 700 has two operational modes, sound mode and recording
mode. The sound mode is the operational mode used when the portable telephone 700
operates as a telephone, and the recording mode enables image recording when the camera
is connected to the portable telephone 700, by operating the keys of the operation section
704 of the portable telephone 700.

25 When the power key in the operation section 704 is operated, in Figures 31, 32,
operational mode of the portable telephone 700 is set to the sound mode and the telephone
function is enabled (step $300). Next, in step S301, it is determined whether the camera
800 is connected to the portable telephone 700. The discrimination process for the
connection of camera 800 may be made by providing a detection device to detect the

30 connection of connector to the earphone jack of the portable telephone 700, and a
detection signal is accessed and used for the determination. Or, the determination may be

made according to whether a signal, to be output from the digital camera 801 of the

camera 800 to the portable telephone 700 side through the digital camera interface section




20 32. The portable tel ephone 700 has two operational nodes, sound 9e %%J
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800 is connected to "the portabl el ephone 700. it 1s determned, in
st ep SSQj}:mftchh:rattdmlﬁt ise@etqmm&deummswmm Ititer@kme!;ram bpereepesetiat ed, and

further in s 0 [ r has been
pressedm? #ﬁ?psi% éﬂaﬁ hgs}gﬁ?%géseoregl& ?eg(sa‘;éﬂ[%h Sh&rt prl]&%tﬂz? déﬁeg:f'q%or a

speci fi & sbiradsedtfor 4 £hoirfer daratleh trafitheshecifie cmtamnsﬁﬁﬁ ;hetﬂtm aftancéd ey has
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theagy the specif die, 9965aLF Ry d&aﬁﬂnémtf #he W IRGUAL 6684h fressedl Bt tRSbag-absk t he

process is termnated wth the setting remaining in the sound node.
that requires the key to be pressed for the specific duration, the flow changes to the

Q.

recording mode that permits the camera 800 to be operated by the keys in the operation
section 704 of the portable telephone 700 (step S304). At this point, reflected light from
the recording object is received in the recording section (not shown) of the digital camera
25 801, and is converted into image data in the recording section to correspond to the
brightness of the recording object, and the image data of the recording object are output
from the signal line 732 to the portable telephone 700 side, through the digital camera
interface section 802, in synchronization with the clock signals output from the control
line 730. CPU 712 accesses the image data through the portable terminal interface section
30 714, and transmits the image data to the display section 706.
The result is that the image based on the image data output from the digital
camera 801 is displayed on the display section 706 of the portable telephone 700 (step

$305). Continuing, in step $306, it is determined whether the F-key has been pressed for
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section 706 of the portable tel ephone 700 (step "S305). Continuing, in step
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After the still inage r ed In step I splaye di spl ay
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Here, the portable information terminal in this embodiment may be operated in

such a way that when a mail is received while the terminal is in the recording mode, the
mode changes to mail receive mode.

25 Also, in this embodiment, 2 certain key in the operation section 704 assigned
normally to the telephone function is used as the mode switching key for switching
between the sound mode and the recording mode when the camera 800 is connected to the
portable telephone 700, and furthermore, when the terminal is in the recording mode, this
key is used as a function key to provide functions related to recording operations, for

30 example, the shutter key, however, instead of assigning only one key to functions related
to recording operations, several different keys may be assigned to functions related to

tmage recording.

Also, in this embodiment, shutter key is selected to represent a function related to




20 determned, in step 5310, that the recording process is not fini S??dﬁUG 2004
the flowreturns to step 5306, and the process described above is

repeated. Here, the portable information terminal in this ' may be
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cable comprising the same structure can be connected.  Thereby, carrying the

-

20  conventionally required PC card is no longer necessary, and a useful portable information
terminal can be provided. Furthermore, data communication between the portable
information terminal and a personal computer becomes possible without using an insertion

- slot for a PC card, and thus other peripheral devices can be operation in paralle! on the

personal computer side.
25 According to a second aspect of the portable information terminal, a power supply

contact and a ground contact are provided, and thus an external power supply becomes

possible. As a result, the electrical consumption of the portable telephone can be
reduced.

According to a third aspect of the portable information terminal, the contacts of the

30  jack are arranged in order of, from an inner side towards an outer side of the terminal body,

the data transmission-reception contact, other data transmission-reception contact, the

ground contact, and the power supply contact, thus avoiding the problem of a poor contact

even when a case section having a large contact area is rotated completely so as to serve as




20 conventionally required PC card is no | onger necessary, and a useful
portable information termnal can be provided. Furthernore, data 77 AUG 2004
comuni cati on between the portable information termnal and a personal
conput er BEEEMESB2Hossi bl e wi thout using an insertion slot pefymiksesard,
and thus ot her peripheral devices can be, operation in parallel on the

per sonal tgorrguter side. 25 According to second aspect of the portable
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the gar phone | be rot at ed 360.degrees,, there is no need to confirm
the orientat %g?]&g@%tnﬁ?egisﬁgﬁ ia%ecgﬁgﬁg‘?ﬁgr%é }%@Hﬁ@&%}fﬂp@ai, n8elbe dack whi ch
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can be rel ﬁased W I hou r worry. 15 According to a seventh aspect of the

out
por t abl USRS AR Bhe petastaad the pecopd dptadransies contactinamelyeddta trensmiasion-
t r ansf erree@tioa onid@Mehy b @kéy Le L §5/.00 i ntact can be used as
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transmi s&di-used to transfer image data produced by the digital camera, which contributes to

20  making possible a multi-purpose portable information terminal. Thereby, the effect is
attained that a portable information terminal can be provided that is responsive to the
diversification of the user’s needs and has a high usability.

According to an eleventh aspect of the portable information terminal, a circuit
switching section that connects the jack to a sound circuit or a data processing circuit is

25  provided, and thus, depending of the external devices connected to the jack, the circuit that
handles the input and output data is switched, and thereby data processing appropnate to
the external devices can be carried out. Thereby, even with external devices that process
different data, a connection can be made using one jack.

According to a sixteenth aspect of the portable information terminal, when the

30 connecting of a USB cable has been detected, the switching circuit automatically switches
the contact destination of the earphone jack depending on the connected device, and thus

processing according to the various data output from the earphone jack can be carried out.

According to the seventeenth aspect of the portable information terminal, a jack is




reception contact can be used as a clock line contact, and thus the
ear phone mi crophone can be used to transfer image data produced by @ZHeAUb 2004
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According to a twenty-first aspect of the portable information device, because the

switching section is provided that selects either a sound circuit or an imaging circuit
according a signal input into the jack and then connects the selected circuit to the jack,
25  image recording can be started simply by connecting the digital camera.

According to a twenty-fourth aspect of the portable information terminal, when the
plug is electrically connected to the jack, the circuit switching section measures the
resistance between predetermined terminals of the plugs, and thereby the connected device
is identified. Thereby, the coﬁnected devices can be identified using a simple circuit

30  structure.
According to a twenty-fifth aspect of a digital camera for a portable information

terminal, in a digital camera connected to the portable information terminal that provides

jacks for sound input and output, a digital camera body is provided and plugs are provided




i nformation term nal can be used as a termnal for data comrunicati on,

there is no need to provide a new jack for connecting the digital C3MERAG 2004
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record images while observing the display section of the portable information terminal.
According to a twenty-seventh aspect of the digital camera for a portable
information terminal, a switching section is provided in either the digital camera body or
the portable information terminal for switching between a sound circuit and an imaging
25  circuit, and when the jack and plug are connected electrically, image data are transferred
from the digital camera side to the portable information terminal by way of the plug and
Jack, and thus the operation of the complicated initial settings becomes unnecessary. As
a result, the effect is attained that simply be connecting the digital camera, image
recording can be immediately started.
30 According to a twenty-ninth aspect of the digital camera for a portable

information terminal, a mound section is provided around a periphery of the plug of the

digital camera body, so that, when the plug is inserted into the jack, the mound section is

abutted against the periphery of the jack, and when the digital camera is rotated, a surface
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suppl y, infgmation terminal, the cgntact for ground and the contact for trans erpu.léi Cthe cfockPOVer
signal of the plug are electrically isolated. According to this structure, by detecting the
’resistance between the contacts, the portable information terminal, which is the connection
destination, can be notified that a digital camera is connected. As a result, the portable
75  information terminal can be easily notified by a simple circuit structure about the case of
another plug being connected and the case of the digital camera being connected, and thgs
the cost can be reduced and miniaturization implemented.
According to a thirty-ninth aspect of the digital camera for a portable information
terminal, an insertion section is provided and thus after threading a string through this
30  insertion section into a strap hole provided in advance in the portable information terminal,

the digital camera and the portable information body can be combined to facilitate

carrying by conjoining the ends of the strng.
According to a fortieth aspect of the digital camera for a portable information
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dedicated terminal does not have to be specially provided, and the cost can be reduced.
According to a forty-fourth aspect of the portable information terminal, a contact
for transmitting image data of a plug of a digital camera electrically connected to the
contact for receiving data and a contact for transferring a clock signal of the plug of the
25  digital camera connected to the contact of transferring the clock signal are provided, and
thereby image data from the digital camera can be simply input into a portable telephone,
and furthermore, the contact for receiving data and the contact for transferring a clock
signal can use the earphone jack provided in any conventional portable telephone, and
thus providing a new dedicated terminal is not necessary, the device can be miniaturized,
30 and the cost can be reduced.
According to a forty-fifth aspect of the portable information terminal, further

comprising a contact for transmitting data is provided, and thereby, because bi-directional

data communication with the connected devices becomes possible, enriching the functions




mut ual I'y correspondi ng connection points, and in addition, an arbit r?r yAUG 2004
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According to the fiftieth aspect of the digital camera for a portable information
terminal, because only two contacts comprising a contact for transmitting data and a
25  contact for transferring a clock signal are provided, so long as the connected device two
contacts, data transfer becomes possible, and thus the image data can be transmitted to the
connected device in a simple manner without using a complex interface and the like. As
a result, an expensive interface, etc., need not be provided, and miniaturization and cost
reduction can be realized.
30 According to the fifty-first aspect of the digital camera for a portable information
terminal, because a contact for receiving data is further provided, reception of data

becomes possible, and for example, operating the digital camera from a device being

connected to the comnection destination becomes possible. Thereby, a digital camera




carried out, and the digital camera can be easily connected by usi ngzthe
connection termnal normally provided on the portable information 7 AUG 2004
termnal. 15 According to the forty-eighth aspect of the portable
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di gi,al .camera .is, connected with, ) .
gbb términals is three. owever, in either case, because the earphone jack provided on

existing portable information terminals can be used, a low cost connection between the
portable information terminal and the digital camera can be realized, and at the same time,
the design cycle can be shortened. In addition, because the transmission and reception of
data is possible using the earphone jack, compared to the case of carrying out transmission
25  and reception of data using, for example, infrared light and ES-232, there will be no
complexities related to directionality and cables, and the use environment for the user can

be made pleasant.
According to a sixty-second aspect of the portable information terminal, the
portable information terminal (portable telephone) detects a transmission-ready state of
30  the image data that is transmitted from the digital camera, and receives the image data sent
from the digital camera based on this transmission, and thus carrying out the conformation

(handshake) of the transmission start by transmitting and receiving a predetermined

command between each other, as is done conventionally, is unnecessary, and the image
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I mage dmuﬁqa‘nt fromthe digital canera based on this transm ssion, and
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si gnal , at & tpoe tanliltbus th efficed is atained manﬂietimmfdrltheshanldelwcgnpmatlon cambea t hat
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port abI Smhdt d%!’t:{TﬁBinQBe digital camera is in a transmission-ready state, because the image data
is sent from the digital camera as appropriate, the data request signal line between the
portable information terminal and the digital camera becomes unnecessary, the
interconnection is further simplified, and at the same time, the production cost is reduced

25 by the number of signal lines of the contacts and cables for these connections is reduced.

According to a sixty-eighth aspect of the digital camera for a portable information
terminal, a camera side detection means is provided that detects the transmission request
signal requesting transmission of the image data with notification by the digital camera,
and in the case that the camera side detection means detects a transmission request signal
30 after the camera side output means outputs a transmission preparation signal, the
transmission means transmits the image data to the portable information terminal, and thus,

the effect is attained that image data is sent when the conditions are good relative to the

operational state of the portable information terminal.




termnal. According to a sixty-sixth aspect of the portable information
termnal, all the imge data fromthe digital canmera can be receiveg 7akl6 2004
once, and thus inmge data can be sent altogether, and not divided into
smal | pack#r@/@gB2data (of one byte units), as is done 15 ceavgpbienatly,
and thus the portable information term nal can receive data quickly and
efficiently. According to a si xty-seveﬁ@h aspect of the digital canera for
a portable infcromlingrtot ehierisial-nirtheaspeqventihonpbrdtdadahakationetsdi:@ns can
be carried out .altogether at one tinme, and thus the effect is attained
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information termnal is directly nounted on the portable information

t er f°nal ScregRPftthe displayasgasion dp Oé%qme@m put Buiieipg tfriewess segofdingrigadihe
advant a f . - ' tal [ -sevent h
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“provi di mf dosfignihgahe atttingtsmte mhde watchorerihe gerfeem of trendisplec ssvtion andnedessary,
a smal | nun‘qer of ktg%gi necegﬁar for operation during inmage recording are
suffi ci © UDLOPT AL e dS EiMERESSary to carry out the operation of
confirm ng ONEAduHrdIAE to0R SRRnCifRR dsPedt N6f eHeS BbmtYol dRWINGE fof #Ibefabled
carr?s out .the switching to inmage recording 10 ready state and the i mge
recdPdi Agfospatien tesminaty thectasiesa intet 1) 8 dmagR recerdingreaady state) ang in the case

that any one of the plurality of keys in the operation section in this state is operated by

being pressed down for a time shorter than the above-described constant time, an
operation comresponding to the image recording function of the camera assigned to the
keys that are operated under the image recording-ready state is executed, and in the case

25  that any among the plurality of keys in the operation section is operated by being pressed
for a long time, control is carried out such that the predetermined key input state of the
portable information terminal shifts, and thus switching between the transmission-ready
operation mode (communication mode) and the image recording-ready operation mode
(image recording mode) becomes easy, and can be used by the user comfortably.

30 According to a seventy-ninth aspect of the control method for a portable
information terminal, under the condition that the camera is connected to the portable

information terminal, in the case that an operation is carried out in which a particular key

among a plurality of keys in the operation section of the portable information terminal is




the image recording function are unnecessary, the portable infornatiog.,AUsz4
“termnal can be forned conpactly. In addition, a small nunber of key
necessary for operation during inage recording are sufficient, and thus
errors i WREYSHBEeration are elininated, and the operati o®TePEHEEO% npl e.
Furthernore, the operation of confirn%gg one by one on the 15 screen of the
di splay section in order to carry out "Swtching to a inmage recording -ready
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of the control nethod for a portable information term nal, under the
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t he screen of .
during image recording is sufficient, and it becomes unnecessary to carry out the operation

of confirming one by one on the screen in the display device in order to carry out the
switching to image recording-ready state and the image recording operation. In addition,
25 because a small number of keys needed for operation during image recording is sufficient,
errors in the key operation are eliminated, and the operation becomes simple.
Furthermore, the operation of confirming one by one on the screen of the display section
in order to carry out switching to the image recording-ready state and the image recording
operation becomes unnecessary, and thus the complexity of the operation of confirming

30 the setting state while watching the screen of the display section is eliminated.
According to an eighty-first aspect of the portable information terminal, the
control section sets the camera to the image recording-ready state, and control is carried

out such that in the case that an operation is carried out in which a key among the plurality



the display section is elimnated. According to an eightieth aspect of t@f
portable information termnal, an operation nmeans is provided that RasAup 2004 -
plurality of keys and a control nmeans is provided in which, under the
condi ti onwdasssive canera is connected to the portabl e i nf eichaipoPm 435
termnal, in the case that an operation is carried out in which a
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becomes unnecessary, and the complications of operating keys by confirming the setting

state while watching the screen on the display section is eliminated.



in which, under the state that the camera is connected to the portable
information terminal, in the case that an operation is carried out in7 AUG 2004
which a particular key anong a plurality of keys in the operation section
of the portable information termnal is pressed down continuously for nore
than a certain tine, the camera switches to the inmage recordi ng 15 ready
nmode, and under this state, furthernor®, in the case that a particul ar key
is operated, an operation corresponding to the inage recording function of
the canera assigned to the Kkey is executed, and thus sw tching between the
comuni cation node and the image regxRy node can be carried out by
operating one key, errors in key operation are elimnated, and the
operation becones sinple. In addition, the switching to the image 20

recordi ng-ready state and the inage recording operation can be carried out
wi th one key, and thus operating while confirmng one by one on the screen
of the display section becones unnecessary, and the c | i.cati ons of
operating keysl.bix posathd infrirmatiqnermieal{ORGTIsiag a§ask fypeg? %?@;}gﬁg@i e screen
on the di spl aytraeft rowacsdoririnsinianesgceiving datgye gromthg sackySAsRse YA Bor t abl e

i nformation tesamphwat jackonprising a jack having a first and a second
transfer contacts for transmtting-receiving data, wherein the jack is
usabl e with an2. agopitdnafireeton Rrmirl perording e claihdr Whetig et P REIT accor di ng
to claim1l, whamgimedhweasdppfyrontacrandegnpni seachk power supply contact and
a ground contact. 3. A portable information term nal according to claim 2,
wherei n the cost AGhRaté infdimatijraeiniasl ecardippgedriing, wheren e qosiRFERT PAner si de
toward an out efackhdardged heortial fiomah innkogide, towhd ahjopist sidraefdhe leepigdler

contact, the sg&Nbhe it dath ramsdredntiea thastcond duee gamslenchntasbfcaateundnd t he
power supply ceasti@thnd the pdwdp@iiiphbdoatacnf or mati on termnal according to claim
1, wherein the jack is usable wth an earphone jack. 5. A portable

i nformation tesnanahalie adseianon toniasipcandingfo ddia lywhdreinghegiack i peablsy
conprising a ClyidhkarpNdnkGdekng section which connects the jack to a sound
circuit or a data processing circuit. 6. A portable information term nal
according to chkaiapcbablehieriation feemiahlracerrding svartyohe nficlgigstlited. Gohtfect s t he
jack to the datempisppessicoysweitdhing sectivhevhi¢hndoonersstthojack toalsawidRy cripoidat a
transfer start gig piddeddinglcBelihe circuit switching section. 7. A portable
information termnal, conprising a jack having four contacts for a power
supply, a grougd, jdi@Re fbsmaien Rrei@ckcabigped cainds twhansf be cragt data. 8. A
portabl e i nfor QRflRk), deBfidh doahecRAROTEN 1BThd dutCpratassing ciwhe mekemirf¢rerafigur

contacts of relating to data transfer start is input to the circuit switching section.

7. A portable information terminal, comprising a jack having four contacts for a
power supply, a ground, transferring a clock signal and transferring data.

8. A portable information terminal according to claim 7, wherein tbe four contacts of
the jack are arranged in order, from an inner side toward an outer side of the lfamunal
body, the contact for transferring data, the contact for transferring the clock signal,
the contact for the ground, and the contact for the power supply.

9. A portable information terminal according to claim 7 or 8, comprising a circuit‘
switching section which selects either a sound circuit or an imaging circut according
to a signal input into the jack and then connects the selected circuit to the jack.

10. A portable information terminal according to claim 9, whcrein_, when a plug of
an external device connected to the jack, the circuit switching section identifies the
connected external device by measuring an electrical resistance between
predetermined contacts of the plug.




the jack are arranged in order, froman inner side toward an outer side of
the term _naI body, the contact for transferring data, the contact f@r7 AUG 2004
transferring the clock signal, the contact for the ground, and the contact
for the power supply. 9. A portable information termnal according to claim
7 or 8, conprising a circuit switching section which selects either a

sound circuit or an imaging circuit aci#prding to a signal input into the
jack and then connects the selected circuit to the jack. 10. A portable
information term nal according to claim9, wherein, when a plug of an
external device connected to the jack, the circuit swtching section
identifies the connected external device by measuring an electrical

resi stance betMeendipiidehen firngarigdnindomstiof lethealpd which Phepopelde 2004 56 11.

A digital cangr@rhaiondcrpial,dbvieg b fuckforasfudnutparafisigadls tnoluding eéunthe port abl e

i nformation t efgiaRadan bbavianaged cpmphsifigr diging wbtheaabpdyt havfngsiphreefos i ncl udi ng
sound si gnal sietseRdblP@naeining &t weljack,ovfipreisihnglug hes geitalar canreerse body having a
plug for detaghaphdshgnnecting to the jack, wherein the plug has a

circular transverse cross- sectional shape. 12. A digital canera for a
portabl e inforymtd @Pitd hmtA2r AfoaMIeinf@maorleghiftlkicordmereiin 1he plug is

di sposed so t haferan e diRposkd& hhtdip hd SBdS paMtit albkiintiaper pendi cul ar to

an opti cal ax'[%éé%kdléulhﬁe%ngﬁuéah%léjéfgﬂl&@of%rmg@] cab®ra A digital camera for a
portabl e infor ron termnal according to claim11l, wherein the circuit
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portable infor ing to any one of claims 13
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canera for a portable information term nal acco
15. A digital camera for a portable information term{ngl acgordmg(fo anyrgn%%f

claims 10 to 14, wherein the plug has four contacts for a power supply, a ground,
transferring a clock signal, and transferring data.

16. A digital camera for a portable information terminal according 1o claim 15,
wherein the four contacts of the plug are arranged in order, starting from a base
section of the digital camera body side, the contact for the power supply, the contact
for the ground, the contact for transferring the clock signal and the contact for
transferring data.

17. A digital camera for a portable information terminal according to claim 15,
wherein the contact for the ground and the contact for transferring the clock si gnal of

the plug are electrically isolated.

18. A digital camera for a portable information terminal according to claim 16,
wherein the contact for the ground and the contact for transferring the clock signal of
the plug are electrically isolated.

19. A digital camera for a portable information terminal according to claim 11,
further comprising an insertion section for threading a cable.




wherein the four contacts of the plug are arranged in order, starting from
a base section of the digital camera body side, the contact for the7pqwsrion
supply, the contact for the ground, the contact for transferring the cl ock
signal and the contact for transferring data. 17. A digital canera for a
Portable information term nal according to claim15, wherein the contact
for the ground and the contact for trahsferring the clock signal of the
plug are electrically isolated. 18. A digital camera for a portable
information termnal according to claim16, wherein the contact for the
ground and the contact for transferring the clock signal of the plug are
electrically isolated. 19. A digital camera for a Portable information
term nal accorafi mgdigoalchmemidrk, porthhle inflermagonisrigilngcoading wsdim b secti on
for threadi ng @mpabing. a hovVabMJGerAOO 4 hich sRfporiA theti phiet selas talreanevablsrvith port abl e

i nformati on t aheping) andagoiddisergiod @hch anppofitd the npwnlde msmher:soas okedbicly menber
whi ch support sméheleplidng adongisdihal abs ofrtwe phigendid dnablt te phlgug be Aowbedingui de
secti on whi ch sugpnsitcamtfadotpvabl e menber so as to be freely novable al ong
a longitudinal axis of the plug and to enable the plug to be housed in the
di gital caner aibodyigitdtaméraingi gorthble aBEALbOferMinflat toadihgto dfioragat i on

term na! accorghhg cb@ ﬁiiﬁé megpc_zovelf fof proREtifpARPIehSHMEE gt 0smaaVvaed tifeor
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transmts pre erm ne% dat a. portable information term nal according
to claim?22, further conprising a contact for transmtting data. 24. A
portabl e i nforifatA portaberinforadtionsumimgi myordingdnelam 24| fwither SOMRISITER  furt her
conpri sing a fdonsict fbr gartsalitiicgdatd.a connecti on recogni zi ng section for
recogni zing that a digital canmera has been connected to the portable
i nf or mati on t ex4ri A pbriablhieforraation/tooinat aqoaling ts onggfidaim ¥2ough, futkeercont act f or
transferring taensismgl faitgimd] caora cdnppotivmizkcegnianfese eremiforrecanivingd hat
according to onggifl cemerataiken comdBstedtony paiably infarmsion legmuiplgivbel 2 caner a
connecti on recagk dgnabissgmt ihenugh die ceibtacttfomgnsfegepdrealaconigodl. a ¢l ock signal
when an external device is connected, and for recognizing that the
external devi cgs i £ pardbidintodhattdBdnaMi@ardigad ehe bl amd2data, amprisiegei ved by
way of the copiRsid dipital CRAREH Yorectdateognizing section for starting a generation of a

clock signal when an external device is connected, and for recognizing that the

external device is a digital camera when predetermined data are received by way of

the contact for receiving data.

26. A digital camera for a portable information terminal, comprising a contact for
transmitting data and a contact for transferring a clock signal.

27. A digital camera for a portable information terminal according to claim 26,
further comprising a contact for receiving data.

28. A digital camera for a portable information terminal according to claim 26,
wherein, when the control section receives the clock signal by way of the contact for
transferring the clock signal, the control section outputs predetermined data through
the contact for transmitting data.

29. A digital camera for a portable information terminal according to claim 27,
wherein, when the control section receives the clock signal by way of the contact for
transferring the clock signal, the control section outputs predetermined data through
the contact for transmitting data.




26. A digital canera for a portable information termnal, conprising a
contact for transmtting data and a contact for transferrl ng a cl o% U6 2004
signal. 27. A digital canmera for a portable infornmation term nal 1(5\

to claim26, further conprising a contact for receiving data. 28. A
digital canera for a portable information term nal according to claim 26,
wherei n, when the control section receb8es the clock signal by way of the
contact for transferring the clock signal, the control section outputs
predeterm ned data through the contact for transmtting data. 29. A
digital canera for a portable information term nal according to claim 27,
wherei n, when the control section receives the clock signal by way of the
contact for t3tansperabiengiotrhaiontooiknagicgmatising: héermonat éd desesspn ggUGUL put s
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det ecti on secttr@Bmitwhifoh tetigtilsamerar ahsen therreatyngseginalredeoves nokigeat e a dat a
transmt - abl e &taifer tHen@nswl sitedetéationsatidh bistdalectedapammitamakiyssigretei vi ng
section whi ch wrRG&hRSadkTREQDbRAkIM anteafphsmd jhiked from the digital camera;
wherein the receiving section receives inmage data after the term nal side
det ecti on SeCt310']A B%b@hﬁ%ﬁﬂmaﬁrﬁﬁrﬁm§(fﬂoid1rfgaadbém$Bg,ﬂ:&ﬂerem wiern @ien t he j ack
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according to CAc@brm Qo a%@ﬁtﬁ:‘n@bn ghty ldierim A&l é&'ﬁrﬂgc@%{dd@rﬂthléeﬁeivmﬁs i mge
data, the recely gection detects an abnormal ity according to a

reception abnor n§F| ty discrimnation signal contained in the received
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i o S R
i hnbi s Shn L ¢ det i

when the termcr!] ctst a?ra%ﬁetgt SeadyQl nﬁlgé]t;'ttg'gn LA L Rpdifisy LLARI IS HadY S| gnal

(e e nalSLAE LA St Lo el e AE b d ERdeSt Si onal

Q

to the digital “¢dfftr Ll 0 oSy LG S B PAELES JcRae data

transmit from PHES canera In response to the transmt-request
signal 33. A p%?'i ébl e information term nal according to cl ai m 32 wher ei n
the receiving section receives imge data in 9
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34. A digital camera for a portable information terminal, comprising: a camera side
outputting section which outputs a transmit-ready signal to indicate an 1mage data
transmit-able state to the portable information terminal; and a transmitting section
which transmits image data in one block to the portable information terminal;
wherein the transmitting section transmits image data to the portable information
terminal after the camera side outputting section outputs a transmit-ready signal, and
the jack is usasble with an earphone jack.

35. A digital camera for a portable information terminal according to claim 34,
further comprising a camera side detection section which detects a transmit-request
signal to request image data to be transmitted transmitting from the portable
information terminal, wherein, when the camera side detection section detects the
transmit-request signal after the camera side outputting section outputs a transmit -
ready signal, the transmitting section transmits image data to the portable
information terminal.




transmt-able state to the portable information termnal; and a
transmitting section which transnits image data in one block to thel 7 AUb 2004
portable information termnal; wherein the transmtting section transnits
i mge data to the portable information terminal after the canera side
outputting section outputs a transmt-ready signal, and the jack is
usasble with an earphone jack. 35. A di%ital camera for a portable
information termnal according to claim34, further conprising a canmera
side detection section which detects a transmit-request signal to request
i mge data to be transmtted transmtting fromthe portable information
termnnal, wherein, when the canmera side detection section detects the
transnit-reque¥t /Aingthad fakemrollings roanee infyindsorvempualte whickedtdish outputs a
transmt- readpngigwiath ispheided aibriplug fogtraewititgdata eandricornccigdge data to
the portabl e whireih whtn ta digitalndamata,is 2orficgMdGo 2i@erisde Bdormatipetehmigalf or
control l'ing a tpaytadi preinéronmetkep proveiedinealoptratiocaionat diegiottale camer a
which is proviiggsmidnherminl isgprdsedd for apradetdrmined patatlaf oan, thedigtrinamtred,

wherei n when tihplagédintaatcorimipitae, iagd rosnnies teditios, if hikeypopladite of fyermmat i on
term nal  bodyhapgbrationsedioh ardpenned, kepepriov taeepondingro opesrdingdmesect i on of
the portable JsgbRddTBiteqRyisextduial is pressed for a predeterm ned period of
time, the digital camera is placed in a recording state, and in such a
condition, if & key.8bdBlirebtdiing sforkBY mfbrhatibii@miipgradddrding Hegiima@®, | S
operated, an opgLahiRDieR) cHIR9NHINAd bl Raih@Hed MiiRdrebdiBiaf bRk, amisgicgned to
the key is exegpl e meuraifty BBEOh dObp&G AN ktbh Rprés@oht apdrdiohfigk mat i on
term nal accorgdlng chih did ﬁr‘eé@téﬁﬁned\ﬁ/&%@éfﬁimeg Beopditibh Adsigaad®ItRe présspd aced and
maintained in Ei:oﬁ@sgygﬁcﬁhé\g aH @t Eng ANEiNHE e dRuitkPdniREa dnlder tRE Hkaldinky Of keys
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predet erm ned QGEJ.Qq g m%j).@&merﬂﬁhe%@ﬁ@&ma RGSHENC Rk bechiaased  key

corresponding {94 if SERL.H NG ildiNELLRA Al the digital canera under the
recording state 1's executed, 'and 1n such a condition, if a key of the keys
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39. A portable information terminal to which a digital camera which is provided
with a plug for transmitting data can be connected, comprising: operation section
having a plurality of keys; and control section for controlling the portable
information terminal in such a manner that, when the digital camera is connected 10
the portable information terminal body and a predetermined key provided in an
operation section of the portable information terminal is pressed for a predetermined
period of time, the digital camera is placed in a recording state, and in such a
condition, if a key in the operation section is operated, an operation corresponding to
a recording function assigned to the key is executed.

40. A portable information terminal according to claim 39, wherein the control
section controls the portable information terminal in such a manner that, the digital
camera is placed and maintained in the recording state, and when a key of the
plurality of keys in the operation section is pressed for a period of time shorter than
the predetermined period of time, an operation assigned to the pressed key
corresponding to a recording function of the digital camera under the recording state
is executed, and in such a condition, if a key of the keys in the operation section ts
pressed for the predetermined period time, the portable information terminal 1s
placed in a certain key input enabled state.




operation section is operated, an operation corresponding to a recording
function assigned to the predeterm ned key is executed. 39. A port WIEUEZML
information termnal to which a digital canmera which is provided mnth

plug for transmtting data can be connected, conprising: operation section
having a plurality of keys; and control section for controlling the
portable information termnal in suchaa manner that, when the digital
canmera i s connected to the portable information term nal body and a
predeterm ned key provided in an operation section of the portable
information termnal is pressed for a predeterm ned period of tine, the
digital canera is placed in a recording state, and in such a condition, if
a key in the opermpirabledafotmaivnitempéroatiec a dipitad panet ivdwehos prossipdndi ng to

a recordi ng f waEh i plg s siagdneidingalatalven kegonhecte egursthg: 4@ratidn potipabl e

i nformation t esa¥ingalplasa@oiikdyy, dnd contadl secB8n fonhemneilmgttirepoctobier ol secti on
control s the pardrabid tkmfisdl Bduch B niadfidtithug whien tieuwehem inamnetedthat , t he
digital camergasle pfaGRdoRRemTE] bR bnedpredeidrinined Reoprdiingl istabpsratand when a
key of the pldie@dd di¥heQforBY Snfbrinatibe e@pREIAL prosses 62 aippsdeicenipedpsied of or a
period of ti n'etlrﬁ@@l'l’et(ﬂénatl Bifkra Ishachd BOEredrding Qg pRBIIOSLcbfa chhdion, € oper ati on
assigned to thﬁre&ﬁéﬁﬁﬁ ke Mth&ﬁfel‘a@i@@@é&dbrﬁ\@ op&aiad, a8 epératicngofrepobdingioof t he
digital canera, H@&an e u&?ss@fg L@ & Bt R terinfe@X¥QGHERGneand in such a
condition, if a key % the keys in the operation section is pressed for
the pr edet er ni ned period i Bon tdhGinRPIct&RInE 14 M BRI 01 bepAtifed is placed
in a certain kseexmll% a]g HFE &3 Feco ng‘%a% st@@lnél eftrRhbapl e

| nformation tegy gte dbélidea &ﬂ@ﬁ%daaﬁ@leQcég%m%gWhtdﬁ‘ed with a

plug for transpm l:[nzll g e% 3 At B5eb N tenﬁﬂéﬂoadtﬂr@gece@@@sﬁwosr section
havi ng a pIuraj it Lcontro sectlon for controlling the

portabl e |nfor§ﬁf%3mn(gr%%ﬁﬁ |n "such a manner that, when the canera is
connected to a portable information term nal body and a pr edet er mi ned key
provided in an operation section of the portable information termnal is
pressed for a predeterm ned period of tinme, the digital camera is placed
in arecording state, and in such a condition, if a predeterm ned key in
the operation section is operated, an operation corresponding to a
recording function assigned to the predeterm ned key is executed. 42. A
portable information termnal according to one of claim 11, conprising a
second digital canera connection recognizing section for starting a
generation of a clock signal when an external device is connected, and for
recogni zing that the external device is a digital canera when
predeterm ned data are received by way of the contact for receiving data.






