INTEGRATED CIRCUIT CARD AND METHOD FOR TRANSMITTING DATA BY RADIO
COMMUNICATION THEREOF FIELD OF THE INVENTION The present invention relates to an
integrated circuit card and a method for transmitting data by radio communication thereof.
DESCRIPTION OF THE RELATED ART The integrated circuit card is also called as IC card, and
integrated cilNHS(@RaA EHAI0SERIAUITh €raiR BoA Ko rivig AR Dr dEeRSIIRANSAT IO hN thd® ArEAtIDY in 1970s,

IC cards have been applied in re?@?ﬁ?ée(?é %ﬁflé‘iﬁﬁ‘UW@lﬁﬁﬁ : pid development of

microelectronic technique. Various cards greatly convenience people's life, such as bank credit card,
public traffic card for bus, clock card for access control and SIM card for mobile phone. The IC
card develops in a process from storage card to smart card, and from contacting IC 15card to
non-contacting IC card. The integrated circuit in the storage card is an electrically erasable
programmBBid-J 88 cHIEREMBENIEEPROM), which only has the function of data storage, without the
capability of data processing; and the storage card does not have the function of hardware encryption.
The infegratedltizquitsimitine grmantrehtds (C RVt e nes aaCPigd amEERRON 2esatidgdaccess 20
memory (RAM), and a chip operating system (COS) solidified in a read only memory (ROM). The data
in the card isycatmposachohianiexterrabfeading 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 Gard 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 wj @ipﬂﬁ h nFigsa1 aﬁﬂ)z prising: a source voltage pin VCC, a reset signal
mﬂ%oc S §nai pln@ﬁé&lﬁflﬁiLé A

pin RST, ac [o} UK, a grounding pin GNU, a programming voltage pin VP?, and an
inputinutput pin.1/C). Meanwhile, these pins are corresponding to contacts Cl, C2, C3, CS, C6 and Cr7
o the card sutta KRR G AT ES o HBTORY, B8 REFSHHERPAR He FHogiimming
voltage (VRR)yein [GOMEGT 816 puodassay kiataoF plysicatheaixisted] e0d, it CEatd ekistetedh apalldde in

electrical insulation from the int gsrate9 ﬁ cuit ﬁlrg%other p(iﬁg on the TIC card. er%%electtgc‘%.insulation
0 Lo,

means tha%r%/vfweéﬂegmg\e/ BE® (\:/%It%geo%aappﬁe\gl% 1f?ﬁ%ldress ance tet(\)/venélr%r And other plhqél?s larger

than or equéio0ktG: Fhase pimsardeqriagts saidecharingl Siok thrediCcaatdpidbeomifitunicater
information, with QuISIAS 13,3 GUAG WaYsnd SIM card for mobile phone.

The IC card develops in a process from storage card to smart card, and from contacting IC

15 card to non-contacting IC card.

The integrated circuit in the storage card is an electrically erasable programmable read only
memory (EEPROM), which only has the function of data storage, without the capability of data
processing; and the storage card does not have the function of hardware encryption. The
integrated circuit in the smart card (CPU card) includes a CPU, an EEPROM, a random access

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

25  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 Cl, C2, C3, C5, C6 and C7 on the card surface,

respectively, wherein C4 and C8 are not used, C6 1s defined as the programming voltage (VPP)
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When the existing contacting IC card is used, since the card reader must keep in contact with the
contacts of the card to exchange information With the card, the card is worn seriously and easy to be
polluted, thus the service life is short and the operation speed is low.  Thus, the non-contacting IC
card is proyided, THEe7908-£NAG!RG.IG Gaydisiasa called as iadio, frequency (RE) card and Proximity
card, which exchanges information withfhﬁg card reader 'i’n a ré@%éorﬁoeé% f’i&?@)l’}l{ év%?l. lﬁs“& iﬁ%’é?%ﬁ with
the contactiy RS Wi thdh SABARESHEUE B @ iBeadded witha RPcmadlle akwetkhasintiiding all

pins of foe wesiachingikesarsy pIRILGChiRgmbedded inthe.nan-contacting |G card is provided with
a RE modtfle, and antenna pins LA, LB%:onn(IaﬁéHted corresponding tg %%%en%o u?gcl{a%{gedi éncStIX? and

electrically ¥ E°EJHAR I o thdcanidrifa iFhase eard substentcFhernomaoetadingh€ tardarécrives /

transimits dajademcaio;e-uiide. I Quaiuihe itsfnal apienna by means of the RF module. During
the production of the internal antenna, the antenna pins shall be manually sought out from the card

substrate and mapuajly welded fhe.antenna pins of. the IC chip. This production technology requires
many people's work, the pro ﬁc(::%%npcg*ﬁﬁiie%r?g:&;/rclislsl&lvf’/egh%ﬁﬁ%tg%gl%’lrtél TEAgFE AR AT BYituman

factors, whih §8Ti#esN0EMe merdrimasshpredudiionatiotypoth peopleds derpaddisayduakipisrfacgs:IC card
appears, a%ﬁt%%%iﬁ%a@}%ﬁpmé%ﬁ%é‘ﬂ%T&ﬂ{&ﬁ%ﬁ%‘i@egogat ~eX%BS‘£‘ e, The structure of the IC

chip embedded in the dual interfaces IC card i1s shown In Fig - 18%, comﬁngi‘ﬁ‘g eight pins: a source

voltage pin V reset signal pin RST, a clock signal pin CDC, a grounding pin GND, a
programming vo t‘gtje?n Siﬁc\l}%ﬁ?%’%{}inrﬁ)%%gﬁlt%ﬁst B{ﬁ\%%féfﬁ%gélﬂ?ﬁ%oﬁ%aé%éggﬁé%iﬁ@f@ CaRAES Cl,
C2, C'8, CoadE pnraroiRihedc caddsurface, credpedtiviely cantkethefobmaconiagts C4.and £8 are not
used. In additionsthe, IG.hiB edded in the, card is provided with antenna pins LA. LB
corresponding to %he' RE module an%%&?g&?flegrw t(g ?&%??@aﬁ?/c%ﬁ Ecctaé B THE HATBHRGEYR thé¥drd
substrate. el ¢sheaghtditinepicleardvateives ydimmsinits:databfroonihtabemuside through the
internal antenna 30by means of the RE module. The dual interfaces IC care simultaneously has the

advantages of The ¢ontagting iandeionrcontastioghcaids: a0d-hence,Rasamids, dexelapmeant space.
interfaces |G.card hlansé i{QEL@%dule a%%qi corres%%ﬂag%antenna pins LA and LB. The antenna of the

conventional non-contacting smart card (Reiaal uBFiRteribcd s ArliEsatly) e slerats)ly
embelddeddiprtesasard ubstrate; anthduringsabtechaoligieahpreeessithe aptenna is-direGtymits
connected {gthe ant j 1B of the IC chip. The conventional dual interfaces IC card has
an internal antenna vﬁ%ﬁ%é?ﬁstﬁa g‘l dDOEntglgé’ltle%t%ﬁtﬁrgﬂﬁa%%%ﬁ%%ﬂﬁ@?n%g%%ﬂeciR‘Hi”l‘}ga% only
eight contatiiEaRBeojitwéetvheimnigppedharncsthusian exiéinabanteinacannotbedmtiadused. With

this configutaiearaselkhand gs eanienae saonet B separaied framdhe Icchipinactual .
onlie

applications, thus the application occasions are limited, when the | card s BMBad8d
phone and'FE4FEsTHE N AREGhEactiil- fibtsadveiicnoetidisusithiat ite anterina casinotibexembedded

in the2lC candlangshall BRb:Re:exROSEdSIncR R G eardisermhedded; i the mobile phone and

compatible with relevant telecom specifications.
Upon people’s demand, a dual interfaces IC card appears, and it supports both contacting
and non-contacting data exchange. The structure of the IC chip embedded in the dual interfaces
IC card is shown in Figs. 3 to 3, comprising eight pins: a source voltage pin VCC, a reset signal

pin RST, a clock signal pin CLK, a grounding pin GND, a programming voltage pin VPP, an

jse)
[

input/output pin I/O. These pins are corresponding to contacts C1, C2, C3, C5, 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
30 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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SUMMARY OF THE INVENTION The firs', object of the present invention is to provide an IC card
on which the antenna is 15exposed. In order to achieve the above object, the following technical
solution is adopted by the present invention. The IC card comprising a main card body and an IC

chip encloggg-inthecmain gard Rodys dhr Iechip CYMRIIaING BeaNHAl PIoGESSINg unit connected to a
memory via a data bus and an 20 address bus: a radio frequency (RE) module for radio frequency

identification (RED) comm 'ﬁé‘t'é%ﬂv%ﬁgo“"é? xgaﬂxt-%%%?%@&% %%Q?fsg%d.nglg%imfetﬁelzd{p?q G710 two
antenna pins are led out of the main card body. —~ Wherein the two antenna pins are led out of the
main card fedy iard) wesenszalthesbeflded of theomginwaithisodydsiprogidéerithogiwlantensta bontacts

C9 and C1Qcarrespandingly.and electrigally,gapnegted tQ the tye anienna pins TG iG.ehiR further

comprising: a source voltage pin VC:C for supplying a source voltage to the IC chip: a grounding pin
GND for gfdahtiise e I€ érigias redBicpinl RSIFGr Yosattin g ireatty dopneatefoeik sidHansitrLK for

providing ailoek signaliedhe s chip: and %hiﬁ!&k‘téQHtBéﬂvFB{?«JQrol’{'%tgﬁﬂeéﬁﬁég%maﬁ%@ﬁ{a@atai
wherein the source voltagg pin VCC, the reset :in RST, the clock signal pM Cf,K, the grounding pM

GND. and RETRpEIBRDGE piftfoeusrd: CBiR dBBnthRGS-EIteticalfPEorfe de o BorBed B2, cl

C5, and Cze@@riklt@ suriage @@t&]}ﬁgmwle@rqmam&ﬁp@ﬁimwTpplﬂélaﬁol;ﬁoré%@@#gta@ng@ﬂkﬂ]@@,rié'gng a
programming voltage pin VPP for supplying a progmmmina voltage to the IC chip, and the . .
programmi?ig%hag% PP R st oy RSB SO CE BROHE CAES BTt Fhain

card hody.obvious that the antenna cannot be embedded in the IC card and shall only be exposed since the

IC card is embedded in the mobile phone and compatible with relevant telecom specifications.

SUMMARY OF THE INVENTION

The first object of the present invention is to provide an IC card on which the antenna is

15 exposed.

In order to achieve the above object, the following technical solution is adopted by the

present invention.

The IC card comprising a main card body and an IC chip enclosed in the main card body;

the IC chip comprising: a central processing unit connected to a memory via a data bus and an

20  address bus; a radio frequency (RF) module for radio frequency identification (RFID)
communication and two antenna pins corresponding to the RF module; the two antenna pins are

led out of the main card body.

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

j o)
e

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 1C
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

30 RST, the clock signal pin CLK. the grounding pin GND. and the input/output pin VO are

~
3




The surface of the main card body further comprising two standby contacts C4 and CS. The
contacts on the surface of the IC card are divided into two connection areas: contacts C9 and CI 0
belong to a non-contacting data antenna. connection area, and other contacts belong to a contacting
data transm|SS|on ect |on area. The ntenna pi ciricall o.an e rnal
antenna, Rﬁ%@tﬂe%rq (1)%)]‘ ect of the %r(:é)s{lg%(t%\{:/r?v%nqt%lneﬁ%%)a gr?)évsldegga %%tﬁl}a rt%%fcs%raf? tof(pgrform
radio datatrainsaissioly witive¢hievolutside. In order to achieve the object, the following technica: solution
adopted by the present invention: the IC card performs RFID communication with the outside through
an external antenarthenle. eanepedonmsitadio gaxgrmaﬁﬁﬁuss@mwﬂpﬁhe@omid@ﬁmanpgogess
that a RE module comprl ed in th of th card erforms RFID com atlo with the
outside via IR EHR SRS CBhectiPt e SRR T B B Lot bty e THANE
existing 1Ccoanddaalinghandntem@d annemaxﬁhecffnteamammﬁlbé@nd LB corresponding to the RI
modulo are directly and electrically connected to an antenna provided in the card substrate. in the IC

chip of the IC card afithe: presentinvantionire-astarnpinsdvandddBcorrespondingitoghe RF

module are led out of the main card body, respectively, and the external antenna is electrically

connected to thﬁl&%&?{ﬁ@t&%ﬁ‘ﬂ@smﬁ?éqg?%lg N5 $ARSHQ: GXPRRE {% %Qaﬁn&?@m &o%rt%%%f the

present invention exchanges data with the outside through the external antenna, an he coi
various buf$, fm@@ﬂr@ebai@ﬁgdatmoa@@@ﬁe%@dm@m@&@@ﬁm@r@g@awﬁm@ﬁmwm%@w@n@

extensive. BRIERDRESCRIPHON QRS HEREAVUNGS 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 Flgrhe t@oaa ;rucgur%lstglr% mof an It IC ncery ) Oaaqlex st dLgaI interfaces IC card. Fig. 4
is a structural diagram o a dual mterfaces &1 comprising the 16 ¢ Ip 45 shown in rig.3. Fig 5
is an appearance diagram of t?e dual interfaces IC card as shown in Fé;fodIr tggll% 6 is_a structural

diagram of a firsEMboliient P& TERAAEPINE bidlahP iR AtBRt card to perform

radio data transmission with the outside. In order to achieve the object, the following technical
solution adopted by the present invention: the IC card performs RFID communication with the
outside through an external antenna; the IC card performs radio data transmission with the
15 outside in a process that a RF module comprised in the IC chip of the IC card performs RFID
communication with the outside via the external antenna connected to the antenna pins on the

main card body.

In the existing IC card having an internal antenna, the antenna pins LA and LB
corresponding to the RF module are directly and electrically connected to an antenna provided in

20 the card substrate. In the IC chip of the IC card of the present invention, 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

tJ
wn

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 1s a structural diagram of a contacting IC card comprising the IC chip as shown in Fig.




Fig. 7 is a structural diagram of a second embodiment of an IC card of the present invention. Fig. g is
the structural diagram of a third embodiment of an IC card of the present invention. Fig. 9 is the
structural diagram of a fourth embodiment of an IC card of the present invention. ICFig. 10 is a
diagram illustrating the connection relationships between pins of e IC chip and card surface contacts of
the present invention, 1 is an internal struct lagram of .an IC.card of the inventiol.  Fig. 12is a
strugtural diargégé %’faaélr’gnécrn1%l imen lo?’%ﬁléLllp&%gg?lgtolnve%%hnmdv%%iélﬁet#%cfélg’a? fgs'connected to
different coils_15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS _ In order to
enrich the apSﬁ%'a%ilisrf’ssgflﬂ%arllgﬁ%ﬁi&ét%@%ﬁ%ﬁr&ﬁﬁ SRR TSRS N p FONRES O WBVRIC card
and a methgdifor communicating information with the outside. The embodiments of the present
invention are described as follows in combination with the drawings. 20Embodiment 1:  As shown in

FM. 6, the IC card of ihe presantinvention comarises @-maineard:bodyil.and,ap; Cy chip 2 -provided

thereon. The main card body 1 comprises one or more thermoplastic or thermosetting layers; the IC

chip is a silicop wafer havi n.integrated circuit,.and the IC chip, 2 is,enclosed inside the main card
bodly 1. ZSWE%%% 1%%%?8(%%% 51% rra%rrl) rclbs?easgrs endbodinent of ah iE‘f card 0 %he present mvention.

Fig. 7 is a structural diagram of a second embodiment of an IC card of the present invention.
Fig. 8 is the structural diagram of a third embodiment of an IC card of the present invention.

Fig. 9 is the structural diagram of a fourth embodiment of an IC card of the present

invention.

10 Fig. 10 is a diagram illustrating the connection relationships between pins of the IC chip and

card surface contacts of the present invention.
Fig. 11 is an internal structure diagram of an IC card of the invention.

Fig. 12 is a structural diagram of an embodiment of the present invention in which the IC

card is connected to different coils.

DETAILED DESCRIPTION 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.

20 Embodiment 1:

As shown in Fig. 6, the IC card of the present invention comprises a main card body 1 and
an 1C 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

1s enclosed inside the main card body 1.

S
[

Wherein the IC chip 2 comprises:

a CPU connected 10 memories ROM, RAM and EEPROM through a data bus and an




address bus; a RE module for radio frequency identification (RFID) communication and two ntenna
pins LA, LB electrically connected to the RE module;  wherein the two antenna pins are led out of the
main card body; thus the antenna pins are directly and electrically connected to an external antenna,
and UM co,({gg%lgi&%tjon with the outside can be carried out through the _external antenna under the
control of the BF module.  The two antenna pins are led out of the main card body in a way tha_lt the
surface of the main card body is- provided with two antenna contacts C9 and CI 0 in parallel, which are
correspondingfy antf & Eﬁﬁ%rdlﬁﬁ@o%w L A5 AR RHY) W@@W%@OEBMW%@@Fm@ piternal
antenna is ldirecBycrodielgotrigaly canvegiedte sheilC card through the two antenna pins or t.he ftwo
antenna contacts, so that the antenna is exposed. Thereby, the IC card of the present invention is

capable of exchagginaitata il uiside via e exigmnalanienng. Embodiment 2, SAS can be

seen from the above descriptions, thé IC card of the present invention 1S’a simp e anten a—exposed
non-contacdtiffG e @sté ssher ornnertedi pp o Bréctrahsmiiagioncot SRR ctingmataaivoraeh théurther

expand the aaplication arge obihe-l.eard et e.piEsentinien‘an sqhat eIt Gard spports both

contacting and non-contacting data transmission, the IC chip 2 enclosed in the I1C card as shown in

Fig. 7 of the pr i i ther rises; 20a source voltage cinAVC fqr upplyi a source
vogljtage to the I(?Cﬁ?:ﬂ%n égégé%ﬁg#égﬁ%i%g%%éﬁ%%ﬁﬁl |?1réit Oeg}(dnc%ip;%t?%%t }eﬁﬁﬁ%@?@;%g?éﬁmg the
IC chip; a &€k Bgialpirrolifeforvtbviting ateloek signaltto @e FBCHippaind amitiputietitgut pin /0

for inputtingot uiBHINA canIackARR: S MIRER 1E SAUIRRYITBIR PINNFLy e reset Pin RST, the
clock signal pin CLK, the

10 Thus, the external antenna is directly and electrically connected to the IC card through the
two antenna pins or the two antenna contacts, so that the antenna is exposed. Thereby, the IC

card of the present invention is capable of exchanging data with the outside via the. external

antenna.

Embodiment 2:

15 As can be seen from the above descriptions, the IC card of the present invention is a simple
antenna-exposed non-contacting IC card, and it does not support the transmission of contacting
data. In order to further expand the application range of the IC card of the present invention so
that the IC card supports both contacting and non-contacting date transmission, the IC chip 2

enclosed in the IC card as shown in Fig. 7 of the present invention further comprises:
20 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 mput/output pin I/O for inputting / outputting contact data.

2
o

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

to contacts C1, C2, C3, C53, 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
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grounding pin GND; and the input/output pin I/O are correspondingly and electrically connected to
contacts ClI, C2. C3, CS, 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 supports both contacting and.
non-contactin ransmission. The external antenna provided on the IC card is an effective

data
extension Of é%é% CATTBH BRI CBAUSRRBHER A AR ENSE Ghtdiig SHCERT e ePiTeiiEs fhie
applicationttect@siaris iof the: thuaketefrasisintgllige nippard  EMbodin Bt dntioHAIOMIEr taigregram the

IC chip inside,the IC card, a third embodiment. of the present invention is described as follows. As
shown in If%?léfg?ﬁtec%%t “§ inﬁlj%ﬁ }%o %1?%%81 QCSPSFE i Ul RiR v g splying a

programming voltage to the IC chip. The programming voltage pin VP? is electrically connected to a
contact CEARMEERtP the Jo surface of the main card body, of course, the electrical connection
between the programming voltage pin VPP and the contact CO on the surface of the main card body is
optional, as shéwerdarFig. rrogtim $©/1FCTE1 :86; OO K defided dsthembodrammirigivoliagen(VP?)
and may bgnatphysicallyexisteg;and if CO is existed, it shall be in electrical insulation from the
integrated circuit and other pin.s on the IC card. The electrical insulation means that when a 5V DC
voltage is appliggl tﬁ)OCO.f rg;{gteaﬁce be%&n CO and other pins is larger than or equal to | OMO.

the
The distinction’between {h%%c card of?lﬁlé) presgﬁ iiveEAtghtand the normal contacting IC card is that

the former IC card comprises a RP' module and corresponding antenna pins LA and LB, and the two
antenna pins LAPSHIATETAE COMASEonding P aittelisagic a1y Cammeatar teSritchaacohitacts C9 and

C10 flushed with the main card body. 20 Embodiment 4:  As shown in Fig.?, the surface of the main
card body 1 of ¢ piegemimerabreturtheréomprisitieniiwecstmtitycontactst C4 finsh€SyiThibeaabove

mentionedsgight: Coniacts Gl tpd@%g@;?eke&%uga%ﬁgt@@&é%%@ﬂ%&&@ﬁ%@{&e% gig’%ggérgg specifies

the usages and electrical characteristics of the eight contacts numbered as "L C( 4, C5,
CO. C7 antPEa8e 2t YRE ebmhibeonie tistribubscadasieiise main card body is optional, as shown in

Fig. 10. In ISO/IEC7816 C6, C6 is defined as the programming voltage (VPP) and may be not
physically existed, and if C6 is existed, it shall be in electrical insulation from the integrated
circuit and other pins on the IC card. The electrical insulation means that when a 5V DC voltage
15 is applied to C6, the resistance between C6 and other pins is larger than or equal to 10MQ. The
distinction between the 1C card of the present invention and the normal contactinglIC card is that
the former IC card comprises a RF module and corresponding antenna pins LA and LB, and the

two antenna pins LA and LB are correspondingly and electrically connected to antenna contacts

C9 and C10 flushed with the main card body.

20 Embodiment 4:

As shown in Fig.9, the surface of 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

25 C1,C2,C3, C4, C5, C6, C7 and C8, and the contacts are distributed as follows:

CI VCC  (supplying voltage) C35 GND (ground)
C2RST  (resetsignal)  C6 VPP (programming voltage)

C3CLK (clocksignal) C71/0 (input/output)

C4 is reserved for a future use by ISO/IECITC 1/SC 17. and C8 is reserved for a future use

-
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Cl VCC (supplying voltage) C5 CND (ground) C2 RST (reset signal)CO V?? (programming voltage) C3
CLK (clock signal)C7 1/0 (input/output) by ISOJECJTC 1/SC 17. ISOTEC7816-2 specifies the
arrangement of the eight contacts, wherein the eight contacts are arranged in two columns, each

column has f ach contact has a size of 2x1.7 mm; the column pitch is 5.62 mm, and
the Iongitugynqa%ﬁr%m%é@gfé ‘contacts is 1.7 min. 5The contacts C9 and C10 of the IC card of the
present invention can be arranged flexibly upon request, e.g., they can be ananged at positions close
to the contacts &4 Bitd E1S-2opracties shiesrerghiasonidhs cldy cotactThehehyntiie Krbardnofthe

present invgatign,can gxehande-satauwith shg-quiside thronghthe contact definition meeting, | -
1807816-2. 10The IC chip is enclosed in the IC card and is invisible at the outside of the IC card, and

only ten coRBcECHHBEREREE dOtsToR-thie! ibedanditrrESS IasHTabRs e ninaEws fol ihformation
exchange between the IC chip and the outside, wherein the eight contacts Cl to 08 support

applications of the eroriaras é“&nmdti@@()siﬁéhtf dardawhile1oe pre0l b proiide windaws ordHie:dbinection
of he exteqyal anignna. Thrawgh ihe;eleclrical soRRESID fiom e, e, coniags fo fhe exiernal

antenna, the application range of the IC card of the present invention is more extensive, since the coil
of external BffteARE<CORNEIES; stich%s having a quadrate shape, a circular shape, or the like, as
shown in Figs. 10 to 12. Of course, the shapes of the external coil can be applied respectively in
combination wittitt fotheétbadinfehtsyrinenrdevaa ensutedhd seeutity aithtcardsanrddatghtherein,

the IC chipjgside 5Qﬁﬂﬁo%a§%§§lﬁ'?ﬁ?’“¢¢ comprise an encryption module, as shown in Fig. 11, so

as to ensure the security o e card at a certain degree. The encryption module can be applied

respectively in ination with the four embodiments. . fFor example, the frequency bands
suppo?réed in thgggr&g%ﬁpe%%%?ﬁ? ﬁ?éljl?% C8) 1S Y B 2 LS K5 e g s, %H%‘Hi%ular
coil supportsnl856MHZzrabd thexgdadraté:col 25 supporiseQ1odHZ; ifthedunstiorref Mreri&ehip

allows, mo%%h%ﬁgee "G wbe%rrf ddsaec?’e tgglps %qugee giltsideﬁ wherein the eight contacts C1 to C8 support
applications of the normal contacting smart card, while C9 and C10 provide windows for the

connection of the external antenna. Through the electrical connection from the two contacts to

15 the external antenna, the application range of the IC card of the present invention is more
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. Of course, the shapes of the external coil

can be applied respectively in combination with the four embodiments.

In order to ensure the security of the card and data therein, the IC chip inside the IC card
20 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
25 supports 915MHZ; 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 préscnt invention is compatible with ISO7816-2 standard,

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

-8 -



Generally, the surface contacts of the IC card of the present invention are divided into two connection
areas: contacts ClI to 08 belong to a contacting data transmission connection area, and contacts 09 to
C10 belong to a non-contacting data antenna connection area. input/output pin, a first standby pin,
and a second standby pin; meanWhHe, two contacts are addeeég for.'connecti?gl with a nop-c%ontacting

antenna aRAYVAHEMisSBnald rSERARO R B Ftic FSEL & Te  Rhip ShalHEr “Modle ci

&a : module circuit.
The IC chigiandrdhe sadioimosulearenbathipinddectimihe cardbodyion TiverdGrard of Meopiasent
invention is adaptable for smart card, especially adaptable for dual int rt{aces smart, r%gqg) esign
and manu%%t ecﬁé‘fd 8 if?ﬁé%‘fte%%fo@ﬁc ;il.e I—Cllérceullh‘a %%e(’rg%tg&ppr%nﬁé S rrﬁgg}nnprogl%ctllons eriving
from the dpalviidteriaces emiasddC card, such as embedded module. IC card reading/writing device. RE
antenna, RF reader/writer, and the like. In addition, the present invention further provides a method

for thesIC cardyig.perfesrn radie Hodata traesmissiondwithhibeauiside: de | Cipardlyestamasieaidio data
transmission with the outside through an external antenna. . The RD madule of the IC chip in the IC
card perfoffi&d &a@%aaa%aﬁ%%§ﬁﬁ%§%‘?ﬁﬁtmﬁ%do%}?§}a§%%d?ﬁﬁh8F%e1§< eﬂ%ﬁ%‘%‘gﬁfgﬁ%ﬁg@#&gﬁ
connectedt0athe sataats aneb Gk fiushedvith e stifabe ofithefmeaincard Kody:dl 5Tte @bove
descriptions are just preferred embodi ents.of(; e present inventign, and the protection $5Qpe of the
present im?é‘??l? ﬁi Wé’gﬁiﬁi?é%cﬁé%%%ﬁ/r‘@“&lﬁansg%% sﬁl?b%%teﬁﬁlgh that a%ep(%ﬁt 1é%§§(831ﬂ§/ conceived by
a person skilled in the art within the technical scope disclosed b)é the sent inventjon shall, be covered

by the protecti&hssbpeoth B pIESdRY SRUSHEGHICT RBPEHOTE 2 BRRABASBh & ottie DPEEEHT & htion

shall bg supject:io thesprrtestiomssoreaiofthaCQeaimsorMGalib, RBaGlaimsnissiod. Wit integrated circuit

(IC) card, comprising a main card body and an IC chip enclosed in the main card body;
through an external antenna.

The RD module of the IC chip in the IC card performs radio data transmission with the
outside through the external antenna electrically connected to the contacts C9 and C10 flushed

with the surface of the main card body.

15 The above descriptions are just preferred embodiments of the present invention, and the
protection scope of the present invention is not limited thereby. Any change or substitution that
can be easily conceived by a person skilled in the art within the technical scope disclosed by the
present invention shall be covered by the protection scope of the present invention. Therefore,
the protection scope of the present invention shall be subject to the protection scope of the

20 clamms.




5the IC chip comprising: a central processing unit connected to a memory via a data bus and an
address bus;  a radio frequency module for radio frequency identification communicatiom&8d o
antenna pins corresponding to the radio frequency module; wherein the two antenna pins are led
out of the a;rgnc.ard body in a way that the surface of ' 10the main body is provided with two antenna
contacts C@?ang'c 10 correspondingly and electrically connected to the two antenna pins. 2. The IC
card according to claim I. wherein 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; 15a reset

pin RST for rescuing the IC chip; a clock signal pin CLK for providing a clock signal to the IC chip; and
an input/output pﬁnséqgfﬁﬁ?fbﬁﬁ% f6Y tiﬁ@“%ﬁfﬁl&&tad@%% Card\ﬁ%@e@iﬁdtﬁ% EgoﬁPc‘}é ﬁgc’ﬁ‘lr? VCC,
the reset pig: Braih, i€ sdAGK signal pin CLK, the grounding pin GND, and the input/output pin I/O are
correspondingly and electrically connected 20to contacts Cl, C2, C3, C5, and C7 on the surface of the
main %a_rd bodquge;ép&%%ig&lg{prisignghe IC card according to claim 2, wherein the IC chip further
comprising a programming voltagé pin VPP for supplying a programming voltage to the IC chip, and

the programming voltage pin VPP is electrical n Jo.t 'face of the
main card bod;‘}.%en?ra?ﬁf(lfpﬁseﬁﬁg car 3%%%0}5%% tgo%(l:%a}%%%gé% %&%ﬁg%%ﬁ%%%‘uﬁg%g %gfhe main card
body further 25comprising two standby contacts C4 and C8., MC%?LIF.’ 5. The IC card acco&d{% to
claim 2 or 3, wReRdHHP tHEBSHECHERTHRSLMRHR JFSHICHEY cAfgntiication: communication an

antenna pins corresponding to the radio frequency module;

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

electrically connected to the two antenna pins.
2. The IC card according to claim 1, wherein 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;
15 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
20 to contacts C1, C2, C3, C5, and C7 on the surface of the main card body, respectively.

3. The IC card according to claim 2, 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.

4, The IC card according to claim 2 or 3, wherein the surface of the main card body further

25  comprising two standby contacts C4 and C8.




are divided into two connection areas: contacts C9 and C10 belong to a nc_)n-contactin_g data %nte‘:r)ma
connection area, and other contacts belong to a contacting data transmission connecfuc_)n alf‘(.i‘@.. EBP The
IC card according to claim 4, wherein the contacts on the surface of the IC card are divided into two

connection areaseemnaeisiGI AR ! BRlaNg §o-£ nen-con %cti)r%l%adata antenn é:ecl)%nggion aréerz:\j,i r?gnd

thezs
other contacts belong to a contacting data transmission connectio ey .
to claim 1, %r,eo‘?l?,dt?\?ﬁé]@iﬁ‘fﬁe%%ﬁ%ﬁ'&ﬁ@in@&?@@lé&rmﬂll@t@mmemgddcaamﬁ&tﬁﬁa&h@g?ma-

. . . o th the
108. A methaehfordhedciicars acearding.iq. bt 3 fo.RgHorm radio data transmission witl
outside, wherein the IC clard performs radio%%?jeﬁcyn%enti |gat%ﬁ%(r%grfa]l%%sa%gﬁl(?ﬁlﬁ??ﬁgcfﬂeﬁs|de

through an‘éxternal antenna. 9. The method for the IC card to perform radio dat_a t_ransmission With_ the
outside accordin to claim 8, wherein the IC card performs radio_data transmission with the ou_t3|de
in a process 15@?5%%%&?64@@@@1@ nothife ¢oniprisedin @iGak mah&@ﬂ@oearﬂmﬂtotaagat a@ﬁl] io

: e e : . . N
frequency tﬂelﬁl’&ﬁ(}ﬁﬂpﬂ@v_g(é@l{ﬁé’&lﬁﬁtéﬁ)&w Bdhe.ortida @?Ot@glgﬁ(gtﬁgne? In%rrll-tceorlllrtlgzggg gtg gntel(l)na
antenna pins on the main card body. . o .

connection area, and other contacts belong to a contacting data transmission connection area.

7. The IC card according to claim 1, 2, or 3, wherein the two antenna pins are electrically

connected to an external antenna.

10 8. A method for the IC card according to claim 1, 2, or 3 to perform radio data transmission

with the outside, wherein the IC card performs radio frequency identification communication

with the outside through an external antenna.

9. The method for the IC card to perform radio data transmission with the outside according
to claim 8, wherein the IC card performs radio data transmission with the outside in a process
15 that a radio frequency module comprised in a IC chip of the IC card performs radio frequency

identification communication with the outside via the external antenna connected to the antenna

pins on the main card body.




