SPECI FI CATI ON AN ANTENNA FOR THE PLUG I N

DUAL- | NTERFACE SMART CARD Technical Field The
invention relates to an antenna, and nore specifically
to an antenna for the non-contact part of a plug-in
dual -interface smart card. Background of the invention
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Dual-interface smart card has its unique features in applications of mobile telephones.
Take dual-interface SIM card for instance, the contact interfaces get across the SIM

neck, and the needed working electrical signals such as VCC, CLK and I/O are provided

by the mobile telephone. Yet the non-contact interface of the dual-interface SIM card
‘depends on RF antenna to provide signals such as clock and data for its work. For

- power signal, the power is provided by VCC when the mobile telephone is on;

otherwise, the power is provided by the RF antenna. However, the present scheme that
the antenna of ID-1 card is positioned in the chip base can not meet the application
requirement for the embedded devices such as mobile telephones.

Nowadays, the mobile payment scheme based on the mobile phone, which is carried

‘out in countries such as Japan and South Korea, applies the scheme of modifying the

mobile phone. The smart IC card with expense payment function is positioned in the
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The foregoing structure cooperating with the card module is formed by two sides
~connected contact points through the vias in the above-mentioned substrate, in positions
corresponding to the contact points of the card module.

When the antenna is attached to the plug-in smart card, contact points in the second
surface of the foregoing substrate are connected with the corresponding contact points
in the plug-in smart card.

When the plug-in smart card attached with antenna is plugged in the card feeder,

each contact point in the feeder is contacted with the corresponding contact point on the

first surface of the antenna substrate, said contact connection is the connection between
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Outstanding advantages of the present invention lie in that an antenna is attached to
the plug-in dual-interface smart card, it becomes more convenient to provide a RF
antenna to the non-contact interface of the plug-in dual-interface smart card, and that the

cost of infroducing new business based on the non-contact application mode can be

reduced.

Brief Description of Drawings

Figure 1 is the antenna layout inethod when the dual-interface smart card is ID-1
card;

Figure 2 is an illustration of the connection between the antenna pins in the
dual-interface smart card chip and the contact points in the card module;

Figure 3 is a perspective view of the configuration when the antenna assembly and

the plug-in card are not combined;

Figure 4 is a top view of the structure cooperating with the card module in

#
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Figure 1 is the antenna | ayout nethod when the
dual -interface smart card is ID-1 card; Figure 2 is

an illustration of the connection between the antenna
pins in the dual-interface smart card chip and the
tact points in the card nodule;, Figure 3 is a
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in accordance with the sec

ang thegdug-ini cambnt i on; Figure 6 is a perspective view of
configuration for the conbined antenna assenbly and
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points |Led fromthe antenna pins in the smart

fact
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Det ai | ed description of the enbodi nents The technical

Detailechdessription pf&membodnments on is that, the plug-in
dual -interface smart card is externally connected
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clock and data signals for its work, wherein the power
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clock ppd_dat genale frdtsawerk) Sheeginithevpower ioprovatetldxytthe VCC or the
S SIM U Mand PIM cards, belong to
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I LA S e
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i n enmbedded devices such
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paynent, short-di stance comrmuni cation, etc. via the
propertit éMhQn a dual-interface smart card adopting this scheme is used in embedded
devices such as mobile telephones, its non-contact interface can perform functions of
mqbile payment, short-distance communication, etc. via the antenna.
In the present smart card standards (such as ISO/IEC 7816-3), pins C4 and C8 are
reserved, which provides a path for the access of the antenna loop of the plug-in
non-contact IC card. Refer to Figure 2, description of the connection between the
“antenna pins in the dual-interface smart card chip and the contact points in the card
module is given below. When packaging the smart card chip 23 as the module 21 in the
smart card 2, the antenna pins LA and LB of the chip 23 are connected with pins C4 and
'C8 of the module 21 via the lead wires 24 and 28 respectively. The result of packaging
is shown as card 2 with plug-in size in Figure 2. And then, the antenna loop needed by |

the non-contact part is connected with the contact points C4 and C8 of the module 21 in

the way to be described below, to provide RF signal for the non-contact part.
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In the present smart card standards (such as |1SQO I EC
7816-3), pins C4 and C8 are reserved, which provides
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plug-in non-contact I C card. Refer to Figure 2,
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produspdichntenna ninilA ditettly éxtemisoncthel sotthneesubbtiate (HBE cbRespBlifing

...the _antenna pins 14 and 18
position of the contact point C4, and passes through the via 204, and in which position,

the metal contact point C4b is produced.

Figure 4 is a top view of the structure cooperating with the card module in
accordance with the first embodiment of the present invention. Afier the antenna
assembly shown in Figure 3 is produced, in order to make the contact points of the IC
card feeder (not shown in the Figure) connect with each contact point of the card
module, and, there are two-side-connected contact points meeting ISO 7816-1
requirement in the antenna substrate on positions corresponding to the contact points C1,
C2, C3, C5, C6 and C7 of the card module. As shown in Figure 4, there are contact

points Cla, C2a, C3a, C5a, C6a and C7a on the top surface 12a of the antenna substrate.
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connect with the contact points C8 and C4 of the card
nmodul e 21 respectively, antenna pin 18 passes through
via 208 and extends on the undersurface of the antenna
substrate to the corresponding position of the
contact point C8 where nmetal contact point C8b is
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contzonguint 8dtheyorigtad iC cAiFe&iepr €, When each contact point
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Figope 6t isveltyp cdewast shewstrict@@ckoopentiag twiglRithé cafd th®iule in
- plug-in card nodul e, once each contact point on the
accargncs wyitlndhe sdcondth embotamemé of ubs prasest meapat A the antenna
s with each contact point of the IC card

ass Wi el iguierbistredngsd: ineasderctgonakeothe sontagiqionts off the IC

the IC’ d feeder and its correspondi ng contact
"ardp%F%"t‘s(“ef %ﬁ‘t?én "éﬁﬁe (135%1@8)' Sofeet; Wi p@aﬁbl C@gFa@t paigd Wfethe ard
t N er ei cont act ,poi.nts and C8 _are
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contlgri s i AN 15 U 4T B o2 o,
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connect ed conductors ‘added between eacl cont’act po
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original 1C card feeder.
C3, C5, C6 and C7 of the card module can be exposed.

Figure 6 is a perspective view of configuration for the combined antenna assembly
and the plug-in card.

According to the first embodiment, under the condition that the structure 201
cooperating with the card module is formed by the two sides connected contact points,
as shown in Figure 6, when the antenna assembly 1 is attached to the plug-in card chip 2,
aIl. contact points on the undersurface of the antenna substrate 12 are aligned with the
eight contact points of the card module 21 respectively. Under the condition of

guaranteed excellent connection between the corresponding contact points on both sides,

the antenna assembly 1 and the plug-in card chip 2 are combined together by gluing,
6




Figure 5is a top view of the structure cooperating

wWth the card nodule in accordance with the second

enbodi ment of the present invention. After the antenna
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the BHsihe 18k fiae card nodul e 21 respectively. Under the
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wel ding. in the way of producing contact points
assepidys  In gombings gititth theh plugpip evardar?d visoplings Urok-andting or tnelding,
i ant enna substrate, when _the pl ug-i n card is plugged in
alignrpent betwegn dhg epaadep cpdef atenmacubytitni2 end thedop endief the card
cant ed correspondingly with the contact points
modBel2 1 AR b st Rare S Brrarain camight PAEIsSh (GhiGad: 616 and
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C7 e SR BB Ic SHTRIGHEI ok 5B e cBapiapins € and &8 of the
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points CI, C2, C3, C5, C6 and C7 of card module when the plug-in card is plugged in
the IC card feeder.

Figure 7 is a top view of contact points led from the antenna pins on the smart card
chip in accordance with another embodiment. In this embodiment, the antenna pins of

the smart card chip are led in a way different from the above-mentioned scheme. The

~antenna pins LA and LB are led to the card edge of the plug-in smart card 2 to form the

contact points C4’ and C8’ separated from the card module 21. Under this condition, the

position of the contact points of the antenna assembly should be correspondingly

modified when designing the antenna assembly.

The plug-in smart card is placed in the feeder when working, which requires that the
7 .
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conmbi ned together. Nanely, the connection between

contact points on the feeder and those on the card

nodul e is inplenmented by the two side connected

contact points on the substrate thin film According
téf e se ond enbodi nent, under the condition that the
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contact points led fromthe antenna pins on the snart
card chip in accordance with another enbodinment. In
thi.s enbodi nent, the antenna pins of the smart card
chip are led in a way different fromthe
above-nenti oned schene. The antenna pins LA and LB
are led to the card edge of the plug-in smart card 2
to formthe contact points C4' and C8 separated from
the card nodule 21. Under this condition, the
position of the contact points of the antenna assenbly
shoul d be correspondingly nodified when designing the
antenna assenbly. The plug-in smart card is placed in
t he feeder when working, which requires that the 7
total thickness of the plug-in card and the attached
antenna is less than Imm It will be evident that
various nodifications and changes nmay be nade thereto
wi t hout departing fromthe spirit and scope of the
present invention. Thus, the invention described
herein is intended to enbrace all such nodifications

- and changes as may fal




wi thin the appended clains, and their equivalents. 8
WHAT IS CLAIMED I S: 1. An antenna for the non-contact
interface of the plug-in dual-interface smart card,
wherein the plug-in smart card includes card nodul e
(21) and chip base (22), the antenna includes

WHIAE I8 @leA{VDD I8nt enna 1 oop (11) fixed on the first
surface of the substrate (12), and the first and

sie eandhtémnh e @e RbASodtdd 1AM th¥Bieini Bal-i
characterized in that: the substr tug ?1(%' lggeﬁ%ﬁ? smart card,

whetein dteupleg-§i2 Akartcea ehabddideatd thodull® (ZBY $hd By ise (BHE the
first and second contact points (C4b and C8b), and the

antginasinclades substatd (U2 san(cddd logpndl 1) 0BYedoon tthe fisg caffce of the
surface, and the first and second contact points (C4b

subgfeafe 031 andfhei it pud sogprd e pivoddraatlilgy whicthistdheracterized
in Rl &l mﬁéﬁ"ag fl,rZS arranged in said substrate, in the
tﬁ%s % SHRY A | e SHORBIHA S el U brraperatigg withs thefcagchmodule,
=1 d.. he ,f iJ, st d d t
the ettt BoSIR Son B boinBUCh 3B G o Bt sl Vs 204
d |
snd SORPOR UROLARL L B AR, ) chRIATRLY B Wty
and 38uetin@i (08D dodp&hdhdvith MO L&A m&ﬁ@ﬂe%ﬁaﬁ%é¥§1dsgi§sdy§ﬁﬁté, in
the structure (201) cooperating with thé card nodul e
the psitions weulespynding teathe cpaiadt 1Soikddiof FheaslBginem&t 94d, and the first
connected through the vias and positioned on the

- and sgeud eateang pinsd$Hend il BY ateocdrmected mtiticthe fire mtdssecGhd contact
and C7) on the card npodule. 3. An

Pmn%({céﬁgﬁ’ﬁd ggbl:‘l%ﬁ?ﬁ‘deh’ ﬁl)acthg firat and sgepudh vias (A4and @08).i zed
o B B B DSBS

(2015 EQR6iking RAlt{the Bika MSRe HOronfed BT Ronfd bintC piich fre fo-side

s 4T 06 s NN, A4

point§ QUNETS, £INCENCE bidd €9) 6£&1RAHA AFagent act poi nt (Cla,
CRa, C3a, Cba, C6a and Cra) on the first surface of

3t Ae atinanna clinsd iR chin18)wiibkds thgadtbib@di il th&"B4dh contact
_card attached wth antenna is plugged in the feeder,
point ghdhssecondtamfiee bT e sibsttate(12) oomectsivaith ftocdr8ponding contact

. correspondi ng contactnﬁ?i nts (d, C2, C3, C5 6 and
point en fhegplug-fresmagt eaydivhen e antentrads biyached th theplugi-idamart card.

4.01%1 rzllreltct:etm?aq asC ?: atirggc{ inpgliainntl 83', which is characterized in that: each contact
point of the card feeder connects with is corresponding contact point (Cla, C2a, C3a,
C5a, C6a and C7a)} on the first surface of the antenna substrate (12) when the plug-in
smart card attached with antenna is plugged in the feeder, and said coﬁnection is the
connection to the corresponding contact points (C1, C2, C3, C5, C6 and C7) of the
plug-in smart card by said two sides connected contact points.

5. An antenna as claimed in claim 1, which is characterized in that: the structure
(201) cooperating with the card module is the window set aside for the contact points

(C1, C2, C3, C5, C6 and C7) of the card module on their corresponding positions on the

substrate (12).



5. An antenna as clainmed in claim1, which is
characterized in that: the structure (201)
cooperating with the card nodule is the w ndow set
aside for the contact points (C 1, C2, C3, C5 C6 and
C% of the card nodule on their correspondl ng

)
IR aBieRnY As Fﬁéne%ﬁb%lﬁ%tsewb@)ls Obaf@CtelZ\#:dam danghadirst and
rac d i.n that:

BT S S SR8 st gy
Wlﬂlhtﬁel§ BGPEY orf‘d'hrl c? 01 {é St'ﬂQ giu Aa%ltzc%?é& c[]gle cRnt\ant points

therr cor espo
CE®y, iC3casdcé t
( and C7) of tﬁlghgbn&fﬁﬁggéﬁ{ %d?ghgx% O&gt{’ﬁ?%g‘ﬁgsal
Wi. idownterha Anclainiednacldm 6, @hidBds charfdi@izBd6in Y il Sontact
characterized in that: each contact poi nt on the card
- poienithe adid feeddryirectinemmsctwintith itst @neepandinpornaiaegpoint (C1, C2,
contact point (C, C, C3, C5 C6 and C7) on the
Clstrar £6 c%nddC\'Kh @n thesmgitueprd rwhenethe plag-ih amer cdeed attadhied with

alntante fi%?% in the feeder. 8. An antenna as
gt Hg$ Iﬂ'éﬁ or cI aim6, which is characterized

8 0P BARE RV L Bl g s

smart card

antcdRh RHPACIR (6 ltl?é gL ﬁn%{o &y g%%gt-@tﬁ%aoﬁe@&% ed

in that: the c
QNALMHKGnBh 38 dlAinled 9n RIS 1,"WhIEB'ik cﬁﬁragteﬁgé@ irffat: the contact
positioned on the card nodul e(21) of fug I'n

Poingst4 andiaC®).led By thransening pins 1@&@1&% Qnaxiﬁ c@:’déhlh[ﬁ dre positioned
e

whi ch is characterized in that contact points

on theprd medule? 1jof| thelplug-it kmadcarnna pins in the plug-in
smart card chip are separated fromthe card nodul e
antgnna as claimed in claim 1, which is characterized in that: the contact

points (C4’ and C8’) led by the antenna pins in the plug-in smart card chip are separated

from the card module (21).
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