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*159159* | NTEGRATED CI RCU T CARD AND METHCD FOR

TRANSM TTI NG DATA BY RADI O COVMUNI CATI ON THEREOK

FI ELD OF THE I NVENTION 5 The present invention r#mwmmmmm

to an integrated circuit card and a nmethod for

transmtting data by radi o conmunication thereof.
INDEGBRA FED QN REUTHE AAD AND METHOD FORERANSMIT TING IDATA BY

card is al so I , | inteaqrated
circuits are éﬁébigegaﬂﬁlfﬁggéﬁSgoTHﬁQﬁg and
processing data. Fromthe creation in 1970s, |C cards
have been applied in respective aspects of socia
life with the rapid devel opnent of m croel ectronic
i ious cards greatly conveni ence people's
FTELPﬁ?EﬁHgﬁgﬁ\gg?ggzﬁ credit card, public traffic card
for bus, clock card for access control and SIM card
The prepgsthilivenpero redatesTioean| iegratet! deonél capkanidra method destmansmitting data
fromstorage card to smart card, and from contacting
by radfe cobPmGRE&idranB@ps contacting I C card. The integrated
circuit in the storage card is an electrically
erasabl e programabl e read only nenory (EEPROV),
whi ch only has the function of data storage, w thout
the capability of data processing; and the storage
DESCRIRTIONOFPHHREE ATEDfARTt i on of hardware
encryption. The integrated circuit in the smart card

CPU card) .incl udes CcP n P random access
Th “#%%%g i‘_ﬁk{% card Fsyalg0 &hjllﬁc? 8555&%%%8@;}&6@% uits are enclosed
therei Gbri ibrineshd prodessivi@dad) FYoBAPEXafiff M 1970dhe S8L@RAV been applied
) the card is conposed of an external reading portion _
In resperdiva mspete phapcipl Bieewshribe rppidt deyplopmernsiimecroblectronic technique.
VarioBEGHAL a0 SHERLL bt O OB B bR e o o
bus, cloxk hamdder aatoravatrolamdBIMicarddor mabitk pHohess it is in
contact with the card contacts. The card defined in

s R T M T A —

card t@sorshonacting IEiged. 1 and 2, conprising: a source :
voltage pin VCC, a reset signal pin RST, a clock

' i n. CLK, roundi [ D,. a _progranmm n '

15L PR R B VAR, DL R P AT e e oy

memolfe EEIRORY), whithslyphasstha fiegntioh g SRAReirae, Wathe R Chatflity of data
C5. C6 and C7 on the card surface,

I , , . .
processingn abe | VeI or2gheac doe ngih ey ther dunsien afebirdware sncryption. The
integré:{@(ﬁ bh&d: BSthk Rehahr Q8d ?@P‘ﬂj%ﬁrdﬁ%&é&% a( Hgﬁ) an EEPROM, a random access

memory (RAM), and a chip operating system (COS) solidified in a read only memory (ROM).

I

*159159*

The data in the card is composed of an external reading portion and an internal processing

portion to ensure the security and reliability of the data in the card.

When the contacting IC card is used, a card reader cannot exchange information with the
card unless it is in contact with the card contacts. The card defined in ISO/IEC7816 standard is a
contacting IC card, and the IC chip embedded therein is provided with 6 pins as shown in Figs. 1
and 2, comprising: a source voltage pin VCC, a reset signal pin RST. a clock signal pin CLK, a
grounding pin GND, a programming voltage pin VPP, and an input/output pin I/O. Meanwhile,
these pins are corresponding to contacts C1, C2, C3, C5, C6 and C7 on the card surface,

respectively, wherein C4 and C8 are not used, C6 is defined as the programming voltage (VPP)
—_—
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=10 PErerer rrer o oveer overr o veer Ve ey o/
*000002* in I SO1EC7/816 and may be not physically
existed. and if C6 is existed, it shall be in
electrical insulation fromthe integrated circuit and

in IS(S’/tIlggZSltg'ha‘a r{?\%ef)@ﬁo%]%t %%5@)()[3 ggeéleaneac p(%ﬁ: s eaustt l a | ﬁﬁ)g in electrical

1nsulaxleslfmm1&61rhmjrmér¢n€61t and oehdrepinponshé IC dadd IEHe El@@tﬂcal insulation
or, e % ENQ These ns and contacts are channel s
meang giat %ﬁ peVedtaraligee & %ﬁﬁ%m Eh @eurﬁﬁlﬁﬁwbe@ﬁem % and other pins is
o t t istin
larger %dear ded]lﬂll qoC gd}\sléf TH’%@ 11\(!1%9% &)%ta t(s ate | ?a £ tlhe 9C card to

I's used, since the card Tead p In
comnﬂmrda’azathMnhﬂfbn whe oQQl’ﬂeaﬁb%oﬁfactt Regy.car d t 0 exc ha_nge
information with the card. the card is worn seriously
V\al’%:% gxsl%/fl t%é’ggaﬁg ) %tkéj Sa{g ésplé%e f,lgcqetg%%artr-\?:{(égdelr Itrr{tgt f<esep in contact with
the chtsﬁ@thﬂlaQ:htdn@ dxChe@iedinformRkioy ivil 8dthe WAk, MR &AM &&Jrh R&rously and
C card is also called as 10 radio frequency &gg)
easy te &F @odwgd phusdherseryice difeis shattand ehecapgrages sp i on

with the card reader in a radio nodul ation way. As

TaTRiBd B6h-Véritdtting g CCaind @&ﬁ)ﬂo@g:leHCTH@th-c&lﬁﬁctmg IC card is also called as
non- contactlgg [Ccard is added with a RF modul e as

radio {geqyengy (RincaedipnigP raximigy ¢rsd ovhichexdengesdnfampatian wahdhe card reader
ina raﬁm&mogllgp }Ng?bﬁg{g&#n%a{é@q Mt% RO L5t o(%[]ltélgﬁgl 2 é}?eL%m (‘chttactmg IC card

rovi and

is added) g et R modu e as paiidis nlg:hhcﬁn& AR phfs dWEBJdcﬁlta%ﬂﬂ weaatly
and electrically 15 connected to the antenna in the

1583, PSR T PORSS TR S, R R Kb TR motue, an

ransm

antennapigs 2, [ cemmddycomrepsndotg ttheBEF Mth’leeanp%lfréétg érﬁeelectrlcallv

duction of the interpal antenna, the antenna pi
°°nne§‘ﬁ§|‘t> thfeatientadn| the sHdgHPSIEGE: Fhegranonatacsing ICsC@tfétqcatves / transmits

data fﬁfl‘l‘ij / rt@fﬁéaddts)fdé’\ﬁtrm o itiB&al t@&ﬁab\phllgﬁnsoéf tth%l:I Sodule. During the

hip. This production technology Trequires
produptgupn%ths intermik] antérenap thedantdnin rpimest mahlbenngamaﬂv Isottghaltodt from the card

s el SR Mg bR BEd g Ao et
requtréb@ﬁhr@epéﬂp‘ﬁe § wWelBnkb prodiidAbn i eMiGEARC RS 1dve a‘hﬂr fhe quality is greatly

pears, and it sup gorts both contacting and
mﬂuen%ﬁﬁuadmna@tfwtgrsmba ax emeaient fas neass poiducéomnf the | C
chip enbedded in the dual interfaces 1C card is shown

UpBn Ppe@fle’s Aehfdnd, a GQAMhISH08 R il df)bga?rs #hdSE lé':t}gfg)lgts both contacting

voltage pin VCC. a reset signal pin RST. a
and nef-geraicting la@Lekchanggr dhe stirungungiaf tENIT, C]alpmnd@dda‘dﬁnrt@e dual interfaces

5L, A AR APAPHLRY L0 SR THEREcop e s
pin R8MNda ClbckBignhlepin CLK, a grounding pin GND, a programming voltage pin VPP, an
input/output pin I/O. These pins are corresponding to contacts C1, C2, C3, C3, C6 and C7 on the
IC card surface, respectively, and other two contacts C4 and C8 are not used. In addition, the IC
chip embedded in the card is provided with antenna pins LA, LB corresponding to the RF
module and directly and electrically connected to the antenna in the card substrate. The
non-contacting IC card receives / transmits data from / to the outside through the internal antenna

by means of the RF module. The dual interfaces IC card simultaneously has the advantages of

the contacting and non-contacting cards, and hence has a wide development space.

As compared with the chip of a normal non-contacting IC card, the chip of the dual
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| C card surface, respectively, and other two contacts
4 and C8 are not used. In addition, the IC chip
enbedded in the card is provided with antenna pins LA,
LB corresponding to the RF nodule and directly and

. I [.Gal d h [
o BSERC LA VG MAERL S G RRn RSB Pek LR, 4315

transmts data from/ to the outside through the
Thetastenad of teepnmareBifortay nneanstaofing kmaRFcarb dutladingh@e dual interfaces

dual .interfaces | ard si nul taneously has the )
smart G it Byt ermherigecE B e Geithy b eron o, et et paploical process, the
antenifeais Arec@N dohiR0eE thake antWhifiepHAe el QRIBH oSRRJE: ct{}:ﬁ. he conventional
.conpared with the ChIF of a normal non-contacting I'C
dual iptgriaces { cagdhhas apfintemal ehienna which it istdraal yscon@atet © thaBF module of
. e _ I n nt enn ins LA and LB.
ne g LR TSNS S PR A B8 by s an v

antenacahnbi be lindbdiged. NWitiudils coHfRIEALRS a &ﬁﬁﬁiedcngrgﬁ dnfenna cannot be
and during a

ener al nbedded in the card substrate,
separa?gﬂﬁwaﬁ%{ g]plpri? detualsapphieations nthus the gpplieftioa®ctasions are limited, e.g.,
, o]l . f the |C. .
when BRNCRFE dofoedany AnE BB pRAnc- AR ] pdncEorag fumction it i
obviounthanthe rn@hnacdnanhbe ehbetied Sn itht B ot layd seNN&aYy &d ekPosed since the
IC t.he R§§@pgul of .the integrated circuit, and only '
cardis (poeAgRE L the mabhilepho ePTRRAtbiW D Fderaahietecompspecifications.
an external antenna cannot be introduced. Wth this
configuration, a coil used as the antenna cannot be
separated fromthe 1C chip in actual applications,

' ' pccasions are limted, e.qg.,
SUM%@%T?@O%%‘ggN@@@nbedded in the nobile phone and
reali zes the non-contacting function, it is 10 obvi ous
They frst tobiecanf rneresan moentien érepideitiei an I eard GrcahithaRé antenna is
shall only be exposed since the |C card is enbedded
in the nobile phone and conpatible with rel evant
tel ecom specifications. SUWARY COF THE | NVENTI ON The
Irf pydst teafliere dte atipyve mbissanthei follewingorechmsicl ssoputioni deadapted by the
p“mmﬁg“% :g, on which the antenna is 15 exposed. In order
to achieve the above object, the follow ng technica
solution is adopted by the present invention. The IC
Thald cerdrgommgising amatt eard &pdy laodandfdcham eh@osetiip the main card body;
eng ..n the majn card body; the |1C chi ,
the 1CCCHiD B0EFrite- Gl BiroSsbreall hopnisfied "o apisbirsarit 8 data bus and an
addresTEBIY, Ya Viadiod fQlehdPUER BN Grtiule 20r adBioCHeqlity Meh@fifion (RFID)
frequency (RF) nodule for radio frequency
Commrﬂalé%tqnf rdoRtqURE P coFsRamidig todhe RFdnedude; aht symantenna pins are

led ouPbf e GRE] ESPBRG N9 to the RF nodule; the two antenna
pins are .

expos

Wherein the two antenna pins are led out of the main card body in a way that the surface of
the main card body is provided with two antenna contacts C9 and C10 correspondingly and

electrically connected to the two antenna pins.
The IC chip further comprising: a source voltage pin VCC for supplying a source voltage to

the IC chip; a grounding pin GND for grounding the IC chip; a reset pin RST for resetting the IC
chip; a clock signal pin CLK for providing a clock signal to the IC chip; and an input/output pin
I/O for inputting / outputting contact data; wherein the source voltage pin VCC, the reset pin

RST, the clock signal pin CLK, the grounding pin GND, and the input/output pin I/O are
_ 3.
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| ed out of the main card body. Werein the two antenna
pins are led out of the main card body in a way that
the surface of the main card body is provided with
two antenna contacts C9 and Cl0 correspondi ngly and

coresFn S FRALY EARRRBF Rl 5, 1B LRI B M o

rnamcfa@dbsdibppéspecng/ea source voltage to the IC chip; a
grounding pin G\D for grounding the IC chip; a reset
STfo esetting the 1C chi | ock .si
B RIT SR B g S 8ok BRSHATMER (AU R FE ol Supplving o
progra®fmingpudliaguttputhe N chib/ &hd Qhe i fRO&HhiHg /voﬁh'&epgh; 'VrP@’ 1s electrically
contact data; wherein the source voltage pin

Conne?téééqthﬁrcrrntaet e thersrfeeorfichs impimrargibadiGLK, t he
grounding pin GND, and the input/output pin I/O are

T-h3 sﬁﬂﬁde&ﬁnp@%mgiayd S@Cﬂlﬁhe@édrﬂ r?s@l{mr%t&&lucﬁo@ c8%£t§@43and C8.
Cc2, Cs3. o] mal

G5, and n the surface of
ard bod I ve The IC h|p further
1B sErPer iy GE SPEGeibIC 31 A pidad Vi Mareosusgpysags: concts
C9 and Cll@rm&@m"a%n\l@nﬁa%gﬁo H&ta e c%Hﬁé?:troﬁ‘g% E}gi other contacts belong

progranming voltage pih VPP is electrical
to a capiastiog dewd ttapsmissiop spnrectiolCarean t he surface of the main
card body. The surface of the main card body further

Tglg%glgtﬁﬂgﬁ%nﬁ gl%gur ;f{-g%éu@%?{.ﬁi&éq g%cargﬁ are gl Vi ded

into two connectr on areas: contacts C9 and C 10
Apethsh gbiest af hsriressAt BYERURR Haloapravide sriactboh fercthe d@ card to perform

radio é‘z{tg Fran8dsi0h NG GOYREES 1P Skc&rﬂg% %Jﬁg@et ﬁ]%nc}bﬁ% ntﬁeq fcgf quiing technical

transm ssi on connection area
solutiar aicmlteeidb\r thegirbsenc mveeiine thé OC aardepdr g IRADt @hftBunication with the

s BLIEE (0L 86 (ClorbtB, AT Lt MNERL 25 i BB v e
out51dE ﬁl@ﬁ%ﬁ‘b&%ﬁ €Hat WiRIN nddaBleQdnipriied ih MheolEehiptdt (RS E %Xﬁi ;Bé?ﬁ)rms RFID
obj ect, the follow ng technical solution adopted

commpmatmrbgghtthq: Avisislei \on thet ¢xdengl srterhapemherted td?FHeDntenna pins on the
main C%p | catl on with the outside through an external
ennma: the IC card perforns radio data transm ssion
vvlth the 15 outside in a process that a RF nodul e
le ohpr ¢uetng ACt easd | h?ivclm pnofnteimel laGtenaa, dtlreeraﬁt@nmrs pRisl DA and LB

W side via
oD K0 bt L g provied
the catiafublsteel)n theC &fip @XiHRtICNGrd @fﬁm@rp@eseﬁ‘t\’lh%u%ﬂ 8RR pins LA and
antenna, the antenna pins LA and
LB corresponding to the RF module are led out of the main card body, respectively, and the
external antenna is electrically connected to the IC card through the antenna pins, so as to expose
the antenna. The IC card of the present invention exchanges data with the outside through the
external antenna, and the coil has various forms, thus the application occasions of the IC card of

the present invention will be more extensive.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a structural diagram of an IC chip of an existing contacting IC card.

Fig. 2 is a structural diagram of a contacting IC card comprising the IC chip as shown in Fig.
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corresponding to the RF nodule are directly and
electrically connected to an antenna provided in 20
the card substrate. In the IC chip of the IC card of
t he present invention, the antenna pins LA and LB
correspondi ng.to the. RE mpdul e are | ed out of the nmain
Fop & By P EGpgei G ahyC S of Hee s RbinttFreenitatas
el ectrically connected to the IC card through the
Fant éenastrypitna] disgraasoftaoduak pasdacek e cant @ﬂ'gﬂisin-@hﬁe iC€chip as shown in
card of the present invention exchanges data wth the
Fig-3put si de through the external antenna, and the coi
has various forns, thus the application occasions of

Fighé id £ gpedrante did@ratnef the @salnhtetay&NT ard 3 shbwhén PRy 8.
extensi ve. BRI EF DESCRI PTION OF THE DRAWNGS Fig. T is

a structural, diagramof an ] C .chi f an existing ) )
TG TS ey etihen i e of i Pehspinvention.
a contacting IC card conprising the IC chip as shown
Fign7 | gstructuraFdiggrad ofs: secaidr emnbedialentifagigreanf ofthe b3sent invention.
chip of an existing dual interfaces ICcard. Fig. 4 is
- ' i rf d . :
"B St Ml AR B YR AL 06 8 S0 ot mcion
an appearance di agram of the dual interfaces IC card
Figs SHolls strncmirgl dipgram mf g feuttly embodinent iefadn dC agrémf the present
inventidn @ first enbodinent of an IC card of the present
invention. Fig. 7 is a structural diagramof a second
enbodi nent of an IC card of the present invention.
Fri 40 i diggrapeillgstraingihatordieatomnlafonshiphbetdeembind iofréetIC chip and
¢ o he. present invention. Fig. 9 is the
CMdsgﬁ?%g?bggﬁ%éggﬁ&gﬁ?grggp?%ﬁwth enbodi nrent of an IC
card of the present invention. 10 Fig. 10 is a
Figi abrseam intempd stredtimeglizgnem o andCicashofited atvemtishi ps _
bet ween pins of the IC chip and card surface contacts
FRf 12heaRtAs@M diddY8Ror QR -enfbdimdr dfh@Brds&it§hfion in which the IC
.Structure diagramof an IC card of the'invention. #?g.
card isjgonngcted &t dilferent edilsdi agr am of an enbodi nent of the
present invention in which the IC card is connected
to different coils. 15 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS In order to enrich the

Lcations of the non-contactin% smart card, the
DET ﬁ}ES(FBQ’ﬁHQ}}I] OF THE PREFERRED EMBODIMENTS
In order to enrich the applications of the non-contacting smart card, the present invention

provides a new IC card and a method for communicating information with the outside. The

embodiments of the present invention are described as follows in combination with the drawings.
Embodiment 1:

As shown in Fig. 6, the IC card of the present invention comprises a main card body 1 and
an IC chip 2 provided thereon. The main card body 1 comprises one or more thermoplastic or
thermosetting layers; the IC chip is a silicon wafer having an integrated circuit, and the IC chip 2

is enclosed inside the main card body 1.
Wherein the IC chip 2 comprises:

a CPU connected to memories ROM, RAM and EEPROM through a data bus and an



10

15

20

provides a new | C card and a nmethod for conmunicating
information with the outside. The enbodiments of the

present invention are described as follows in

conmbi nation with the draw ngs. 22 Enbodi ment  1: ?;

in Fig. 6, the IC card of the present invention
adme%ﬁﬁ%?ises agnain card body 1 and an IC chip 2

provided thereon. The main card body | conprises one
a &F modwe fdrondivgteasenay identificaebmBEID)iconhai@kidh ahBvd Sntenna pins

hip.i.s silico f having an integrated circuit,
L4, L?ne&g“ttﬂ(‘eal%(foﬁlﬂ?cﬁe to%%%ﬁ’é‘?%%d i nsi de the main card
body 1. 25 Werein the IC chip 2 conprises: a CPU
whereire teettot antenpainsesre REMpuRAMba nflaiEREROM dyh ki he @ntenna pins are

v

. at us .and an 5 address bus; a RF nodule for radio _
d“"“@/’r @%‘ugﬁwcﬂg‘éﬁ‘%@?%gtt? R PREPE) anesingu AR BTG reoamdurtiopsion with the
outsid@Rh€ BE arBbdSut thiuch Breed @641 SRldnY LGRINRSE &ﬁ?nqré)tl o {htc] gﬁ,FRrEodule.

nmodul e; wherein the two antenna pins are Te ou5
he mai n card body; thus the antenna pins are _
TE‘? P AN RIngAE d¢d PeAfithe meinrsed bedit in sawaeshatthealirface of the main

_ e : IR G GAL | i thy th tside can .
card E(gﬂ}c 2? ?Ii’rgglag%t% {tﬁr ough t ngge§(?rg?c\rggal éban%ngn gggu%é’f"raﬁlﬁg which are
correspomtingly and elebeicilly ometted tTte twoananhepina [ o @se | ed

out of the main card body in a way that the surface of
' [ V] with two antenn
Tl S o pRerp e PRI ol el B PRGN R B8 A IRAC cand through whe
two amtonreesipo oditingiwo amenred eaitadts; abl arcB RAELAS if &pobl. t'¥ereby, the IC
ant enna ins LA and LB. 1Q Thus, the external antenna
card q 2} %lipFeéE’?tl VVERIPnets @PRblE Af | Srchgine data wigh theeoutelde aiajthe external
antendahr ough the two antenna pins or the two antenna
contacts, so that the antenna is exposed. Thereby, the
I C card of the present invention is capable of
Embodiment#ing data with the outside via the external
ant enna. Enbodi nent 2: 15 As can be seen fromthe

Asbaybe sesdrinpthcat®ye dbgriptonarnit I cdrB®f eS8t invention is a simple
i nvention is a si ant enna- exposed non-contacti ng

I
antennagexgased nogirilnE IS cABt, 288 Spies TohSumRORHbRISRIRSION O contacting

i . r he . .
LR e—

that thephe pard snppats lbdtbttcotlfaetimglammdn-sumpahthdab@&ﬂansmissior;], the IC chip 2
j - [ dat a, transni ssion, the
enclosg llqn:: ﬁ‘fégb g;grda a@%hgv?nq in lglngt %tf Itl'?egpresent invention further comprises:

a source voltage pin VCC for supplying a source voltage to the IC chip;
a grounding pin GND for grounding the IC chip;

a reset pin RST for resetting the IC chip;

a clock signal pin CLK for providing a clock signal to the IC chip: and
an input/output pin I/O for inputting / outputting contact data.

Wherein the source voltage pin VCC, the reset pin RST, the clock signal pin CLK, the
grounding pin GND, and the input/output pin I/O are correspondingly and electrically connected

to contacts C1, C2, C3, C5, and C7 on the surface of the main card body, respectively.

Thus, the IC card of the present invention is a new dual interfaces intelligent card, which

-6-
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enclosed in the I1C card as shown in Fig. 7 of the
present invention further conprises: 20 a source

vol tage pin VCC for supplying a source voltage to the
I C chip; a grounding pin G\D for grounding the IC

R r JRIN RST for. r tting.the chip;, a )
oA ER e BB Qo S R 8 L6 SUbBitqmpa provied on
the IChard & elicPfecitid ex@siom PO tthe WippltatidhnNofl Y ERFentional dual interfaces

inputting / outputting contact data. 25 Werein the

intelligenjcawd, gusl enaisbeypihg appicatipmeceasings opths dralnintarfagescintsligent card.
signal pin CLK, the grounding pin G\D, and the
Embédiméh( ®ut put pin 1/0O are correspondi ngly and
el ectrically connected to contacts d, C2, C3, C5,
and C7 on the surface.of the majn card body, .
IpeSfdCo) pragtAm ﬁﬁjié “?‘%lqségcg’fedlcbfar@hé third sapfodiment of the present

inventify Bifeb@fbell 8s BoieW, dual interfaces intelligent card,
which -6 supports both contacting and non-contacting

ata transm_ssi qn. . The _external .antenna provided on
PO 1B 415 & Nedh SBHR SEATINGE CERPERSEON of 't he
application of the conventional dual interfaces
d proglalingegtoltaechin ¥PE fonsupphesg b Peogagapmirkatdl@Be to the IC chip.
occasions of the dual interfaces intelligent card.
RSP B P B R 8 s B 231 e wi

surfadenofetfit in@din icarddesdy, iopedums, theldlaiteal ASnSRAVA befvdeh Ghe $rogramming
the |C chip 2 further conprising: a programmng .
voltagedlip Y§& ap shogamiach Comihe funlpet pheogriarparcpdydh ppidenal.@s shown in

: h i T i 0 in VPP j )
Fie. 195, KOS RGO RPN 19 b8BTl A} o may o
physitdily exlfeds wnhld€ € 60fs exliveedyad fheﬂlabﬁ irb eldytricoif in_ﬁlﬂhltﬁc&ﬁ‘frf)hlhﬁle integrated
. _.electrical connectio et ween the programm ng Vvoltage
cireuifnif i RS HE TLoHEbOP Gl i HBUBHIPT 268t NBTaoN DC voliage
is appftidll % BBdeirSsiQRlde YRk eenaS SNOWMet F s [ Breet than!} equal to 10MQ. The
| SO'| EC7816 Cb. ©6 is defined as the pr ogr ami ng
distinotodnt egeednVBP]C aard afdlye fresenotnveptiyis achihk yommwal SbedctigIC card is that
e oo 1 BB bt R o =Sh R st £ e, nd o
two afiRfish pihS € ACARICLE iagdtortdipotddhd19AndRRERichMEoMABRI %o 2Menna contacts
DC vo?tage 15 is applied to Cb, the resistance between

C9 andd” Idftnsbechwith thaysaingsardbagsr t han or equal to | OMQ The
di stinction between the 1C card of the present

Embédient 40n and the normal contacting I1C card is that
the former I C card conprises a RF nodul e and

correspondj n ntenna pins LA and LB, and the . ,
As shovmp% lg{g9g the surface op the main card body 1 of the present invention further

comprising: two standby contacts C4 and C8.
The above mentioned eight contacts C1 to C8 completely meet the ISO7816-2 standard.

ISO7816-2 specifies the usages and electrical characteristics of the eight contacts numbered as

Cl, C2, C3, C4, C5, C6, C7 and C8, and the contacts are distributed as follows:

C1 VCC (supplying voltage) C5 GND (ground)
C2RST (resetsignal)  C6 VPP (programming voltage)
C3 CLK (clock signal) C71/O (input/output)

C4 is reserved for a future use by ISO/IECJTC 1/SC 17, and C8 is reserved for a future use
- 7.
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W

two antenna pins LA and LB are correspondi ngly and
electrically connected to antenna contacts C9 and C
10 flushed with the nmain card body. 20 Enbodi nent 4:
As shown in Fig.9. the surface of the main card body 1

. I t invention further conprising: two
o3 IS@hEE CHé%?t?ths 4 and C8. The above nentioned ei ght

cont act s O to C8 conpletely neet the |1S07816-2
[303Rd2a816-2 spsifrsitbe 2rrepgsridiited thheighs ageactancherein the eight contacts

are ar%nﬁ%e{nletc %;S?%a% %r A Ix%éa E Q%%Sét%@}t cégcr}]]taq%éttaéghasa%ﬂze of 2x1.7
mm; thé eolQMint fikh $s ﬁBErrdh SaﬁlﬂltlliBJFoﬁdltﬂélnEIQHe% bettdeerY! g&nacts is 1.7 mm.
(suppl ying voltage) C5 G\D (:gr ound) C2 RST (reset

' I VP, Ita C3 CLK (cl ock
S B YRR 08 TP Bk 5, (61 et
upon fedlieltLe. HS@lé@Y&h%@' drfafdddCat os;ﬁléhz’cl(%@ % @ﬁ: é(ﬁltdfc%@fl\éﬁg C8, or at two
for a future use 7 by 1SO1ECITC 1/S

sides pfgby Fetzgs 6120 §8ecifies the arrangerrent of the eight
contacts, wherein the eight contacts are arranged in

Th¥¥ebe Qh@f@@ard%@@l{é ;ﬁ@JeHvax?ﬁorf QaleexE zﬂtog Ea wﬂpfi} '%ﬂﬁ;;]de through the

contact has a size of 2x e co
conta@ dgfiniin masting RO THR. t ud| naI i nt er val bet ween
contacts is 1.7 mm 5 The contacts C9 and Cl O of the

Th@l@ %ﬁfi’) i0Endib&dRA %q@t ca'rcf‘!r?@ﬁé 1901sfb§‘elatb[ﬁ Akl %‘?%e C gard, and only

| exib upon reques . e arrand
ten Ccpwﬁﬁt camee cleysd owsith ehd:fﬁltcaoi STHéée amda@B ard)nvu&ioﬁs\/\@)r information

i f th t to C8. Ther the 1 C card
exchafpd B ep SREHT LG 150 e o AR BOER S R to CB support
applicatibrsl 6fetht hfo%ﬁlglhcdrﬁ&tmg QRfaRClarde il td9o£hdn@ﬁ(§ ' Mlde Wéndows for the
| SO7816-2. 10 The IC chip is enclosed in f

conneglien pktherpxiesnd|aategpa.t Hwoeght dhedelegfical tventlc@tloarfmm ahi’edtwo contacts to
the exﬁ@tln){l aht€hhL QM %gélﬁaﬁéﬁl Qr?veVFFVtﬁed I(? Y34 de tltleh%resgxi;;[ Wvgntlon is more

These cont act s ormati on
extendvet, Ve ﬁlhe:oileﬁ:bmmahdmbiﬁm tutbaticle, sweichavihbe qtlagﬁite shape, a

contacts Cl.to C8 suppo i cations of the nor nal
circularheRe (oF fiF Wi e S %W‘ﬁ n ?| lsdo&l?ar%f qEyEepthg whages of the external coil

can béMpi\)ﬁ@éi\@esP@cfthHQn c6RBRRALA ARthhe FRE eﬁfﬁB&iﬁﬂeﬂ ant enna.
Thr ough he el'ectrical connection fr omh
acts to 15 the external antenna, the ap lc_at_l on
Iy SRR 1o TR oI RS i e SR ety B chip fnside the IC card
may further comprise an encryption module, as shown in Fig. 11, so as to ensure the security of

data in the card at a certain degree. The encryption module can be applied respectively in

combination with the four embodiments.

For example, the frequency bands supported in the present embodiment are 13.56MHZ and
915MHZ, as shown in Fig. 12, the circular coil supports 13.56MHZ, and the quadrate coil
supports 91SMHZ; if the function of the IC chip allows, more frequency bands can be supported.

Generally, the surface contacts of the IC card of the present invention are divided into two
connection areas: contacts C1 to C8 belong to a contacting data transmission connection area,

and contacts C9 to C10 belong to a non-contacting data antenna connection area.

The package of the IC chip of the present invention is compatible with ISO7816-2 standard,

including a source voltage pin, a reset signal pin, a clock signal pin, a grounding pin, an

-8-
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extensive, since the coil of external antenna is
various, such as having a quadrate shape, a circular
shape, or the like, as shown in Figs. 10 to 12. O
course, the shapes of the external coil can be
y ﬁg i ed reegectuﬁfl. onblngilon with the four
input/ P iRe ALES! §iAD P 19 andgpRd s1BIRYE By imsangHilengvo contacts are
added(f@tr éi)nﬂ@g onalidh i Aek-ebMacttdiadénrahind tllaHscijng?iofl RRd Iré%e ﬁéndof radio data;
further conprise an encryption nodu own
the KInhmugwlnnduéeaaEthO@dsumeuﬂhéhsdeudupymdﬁhedadm mndule are both
10\uﬁ§ L Gar £ certain degree. The encryption nodul e
p A §5€V1ed respectively in conbination with the
four enmbodi ments. For exanple, the frequency bands
Thappaatdadf the prh@npﬁm?ﬁtild)n Enbdﬂﬁta‘lﬂmforasnmrﬂ.@arﬂﬁhﬂﬁciahﬁ adaptable for
.91 .as shown i.n Fi 12, the ci.r coj | )
cual 5l e R et i Bt BG8of s Sleted et Herein the
relate@%ﬁMﬂé‘ss inkarl BRodubiGlsi @tivilg e life GRAIPIn&FRUS smgHrI% card, such as
frequency bands can be supported Generally, th
embedsigd frnglec ncardireadimg/whiging deeige RIoanteihre, Bﬂrssaiﬁr/wnter and the like.
invention are divided into two connection areas:
ICAME RS $heprbsehPintBniRf QRGed o@icﬁg’gtn?éf}tldd"ﬂ)r% card o perform radio
transm ssion connection are and contacts &:Rg
data trbe$rmsgon with thoputsiolat tﬂlnctICmgrdjmrﬁ)rarstredin aiataamsn:mgsrm with the outside
ﬂnoua a TQﬁaggckage of the IC chip of the present
"8npatible with 1S07816-2 standard, 30
includlng a source voltage pin, a reset signal pin, a
Tht¢ ®dk neidgreadf e C ehigriouhe il Gocapd |p¢rf@ﬂfns ralid dptttapeifssion with the

. .pi.N, first standb . d a seco t andby pi
outsiclBionRh . StoAICETe FL BT ARIBE Fbfo D6 (RBEHSGrd Whd 710 Nushed
with tRe 8Rfcé 8N GidiNgardMogna and transm ssion and
receptlon of radio da a, the IC chip shall include a

e circuit d the radi o nodul e
Th aBR, AEScRPUTIsh 19, RrFGrEa P ByEnTS OF e Prsver avagtion, and the
protectibf sBSpRSEMhe bRY@NIARMLbS iARGPAREETHERLY SARY Lh&@ebr substitution that
especi al | y adaptable for dual |nterfaces smart” card
can bexgagilyeenagived iy mpaisdnaskilladenfthe b gvithin thegeehmical echpe disclosed by the
presen? I?%%?%)g sheﬁf" € Icgvetrebae by tﬁel atcﬁ ﬂg’L%?gI? ! 5t ﬁ[x? £5%5§HE}P§FTt1anTherefore

I ONsS er Vi ng

the pm&bdon Stede @Bthee[bl’éﬁﬂdeﬂvdﬁﬁdﬂkﬁall Ibe sudfedt to the protection scope of the

readi ng/witing device, RF antenna. RF readerFMW|ter
claimgng the like. In addition, the present invention

further provides a nethod for the I1C card to perform

radio 10 data transmi ssion with the outside: the IC

card perforns radio data transm ssion with the outside

t hrough an external antenna. The RD nodule of the IC

chip in the I1C card perforns radio data transm ssion

with the
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out si de through the external antenna electrically

connected to the contacts C and C 10 flushed wth

the surface of the nmain card body. 15 The above

descriptions are just preferred enbodi nents of the

present invention, and the protection scope of the
WHARIISIEhAIMIBIDRIS:i on is not |imted thereby. Any change

or substitution that can be easily conceived by a

person skilled in the art within the technical scope

di scl osed by the present invention shall be covered

by the protection scope of the present invention.

ITH@rlétfeé’iaéed circhied (Heotasdtdomprisongpemain tdré bpdeardian IC chip enclosed in
n shall be subject to the protection scope of
Tlaims. -9 WHAT IS CLAIMED IS: 1. An
integrated circuit (1C card, conprising a main card
theoldychamdorapridigz:chi p encl osed in the main card body; 5
t he IC chip conprising: a central processing unit
aQ@ﬁ‘tPaﬁ dstu‘i’ rlggél%%gt;ﬂ %%ﬂ'r qﬁ%r@vpauas%ﬁg gyfééhdﬁagldgdﬁg‘és bus;
|dent|f|cat|on communi cation and two antenna pins

actiedisanencagmeguiehrr edico fraqueumnidentibeaiion; cothmwpication and two

Ol the main card

amﬁm%ggng&ﬁﬁagg%$%§Oﬁ%?§§?%§%%%%?3|ng {o claim1l. wherein

the two antenna pins are led out of the main card

visEyn the twovgaienn ains afreled guf alcibe ofain pardaiin card body

Is provided with two antenna contacts C9 and C 10

2CThHE @@QQﬂdéd&G}cﬂntﬁﬂﬁcl@llnﬁ@t WheRld %heGRBNGEEE piR drd Edl MR of the main

antenna pins. 3. The IC card according to claim2
card baeired way ieat It1® @hfape bﬁr}tenealn@@rdabcp@ ingrovidedswith 0o antenna contacts

C9 an%f@llbagrre pfgdm \raélun ﬁ-gc%BY %"? VOl t a etpﬁfg } Igze

p; a reset pin RST for resettln t he IC chip; a
3eﬂ%l@ garg pedorging tCElim @r wpetsyi e hg chircfuobir eimgmasingt o
the 1C chip; and an input/output pin I/O for
alsBRME Wb Rgbe/ piR WA Fdrish C%)l@i‘ﬁ%taas%hrc‘éa«%ﬁacéMBQB@ {Achipe

sour ce vd]tage pin V e reset pin RST, the clock

pi.n oundi.ng pin GND, and the
a %&@}Wlﬁﬁ%ﬁifﬂr $TP@C§P%9"€JH%OM| ngly and

el ectrically connected
a reset pin RST for resetting the IC chip;

the m%l% s 8%188

a clock signal pin CLK for providing a clock signal to the IC chip; and
an input/output pin /O for inputting / outputting contact data;

wherein the source voltage pin VCC, the reset pin RST, the clock signal pin CLK, the
grounding pin GND, and the input/output pin I/O are correspondingly and electrically connected

to contacts C1, C2, C3, C5, and C7 on the surface of the main card body, respectively.

4. The IC card according to claim 3, wherein the IC chip further comprising a programming
voltage pin VPP for supplying a programming voltage to the IC chip, and the programming

voltage pin VPP is electrically connected to the contact C6 on the surface of the main card body.

5. The IC card according to claim 3 or 4, wherein the surface of the main card body further

comprising two standby contacts C4 and C8.
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to contacts O, C. C3, C5, and C7 on the surface of

the main card body, respectively. 4. The IC card

according to claim 3. wherein the IC chip further

conprising a programm ng voltage pin VPP for

S NG a progr 1.Nn0, vojtage to.the |IC chi,p, and

6t' %Q Irlg 86 , aar%r%lgrr% g @)gmlglggeorpl s tge &)rétg?% on gf)el %yr&ce of the IC card
are diefRaefatoetvd Borireeti G0 Bieas tcobfhac® CONASAI § 3eRnO o tahEorTBdHlacting data

card body. 25 5. The IC card according to claim3 or -
antenng CORRRGIONATeH @ng Gitiea centadts PRloNgHP @ coaragtinodaga fransnhiesion connection
conprising two standby contacts C4 and C8. -10 6. The
| C card according to claim3 or 4, wherein the
contacts on the surface of the I1C card are divided
A e I€ werdcensaeting enclaimeaswhersit tetcon@sts andhCsuracbef ¢rgIC card are
a0 OTHR0 D508, 0940 C0RRTSRNG 4 Mo 8 Bt amena

connetfi@N$roa, 36t okhet 0oMeat belong & £dontletihg dhbrdrsmes8iofl connection area.
according to claim5, wherein the contacts on the

f f the.lC .d divided.into t :
B e PO 0 3 Rk s gins o ity
conneBRA 1€ aNéaeinaNghtéldfaa ant enna connection area, and
ot her contacts belong to a contacting data

ransmi ssion connection area. 8. The | C gcard according
9}:(’3 crfl%}‘f’r? fgr éﬁe geo?argnacﬁ\ﬂg%g o tofaam; S-:aﬁt %rnﬁatopp?fgorm radio data
transr@kfore VAL e Bldsie. GARASEHRL [0 FrtRmEahdBNEENRRey 1entification
9. Anethod for the IC card according to claiml. 2, 3

commypicatigrowph theoeutside tiroughans xtemalantingsi on with the
out si de, wherein the IC card perfornms radi o frequency
ioderbel hdRk AR the ATTEEICARL beToMh trhdibh&at YEaRkdRsibAT i
an external antenna. 10. TEe et hod f or tﬁ%§|§§%§rgﬂg§heoumme
accordjpg foelmm Qdivbengat the H€ aasihpes firors radibhlataneansmissiodevith the outside in a
C [ t | aj rein the I1C card perfarns .
poceRCB €5y b BB ST o6, FRAHIRL 1€LR pertorms i

frequqnicp Géesisifichidn eommdhaddredithnay oumiie Ha GRTBNESE0ariténrd connected to
IC chjp of the IC card perforns radi o frequency

the anjepap piosionghs BineHERDPcat i on with the outside via the
external antenna connected to the antenna pins on the
mai n card body.

arca.



