A tel econmuni cation smart card supporting near field comunication
Technical field This invention is involved in nobile conmmunication
equi pnent, and nore especially a tel ecomruni cation smart card with near
field conmunication chip. Background

A telecommunication smart card supporting near

field communication

Technical field
This invention is involved in mobile communication
equipment, and more especially a telecommunication

smart card with near field communication chip.

Background

Mobile payment is a payment mode by which user can
use his/her mobile terminal (usually mobile phones) to
pay for goods or service. The overall mobile payment
value chain includes mobile operators, payment service
providers, application providers, equipment
manufacturers, system integrators, merchants and users.
At present mobile payment service mainly adopts
13.56MHz and 2.4GHz standards. Implementation
methods include DIC (Dual Interface Card) and NFC

(Near Field Communication).

DIC solution is to implement mobile payment

function by upgrading SIM card to implement the



Mobi | e paynent is a paynent node by which user can use his/her nobile
termnal (usually nobile phones) to pay for goods or service. The overal
nobi | e paynment val ue chain includes nobil e operators, paynent service
provi ders, application providers, equipnment manufacturers, system

I ntegrators, nerchants and users. At present nobile paynent service mainly
adopts 13.56MHz and 2.4GHz standards. |nplenentation nethods include DI C
(Dual Interface Card) and NFC (Near Field Communi cation). independence of
NFC based nobil e paynent services on nobile equi pment so that nobile
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paynent. The sadvant ages of DI C solution are that the reserved contacts
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storage and operation capacity relies on the SIMchip and it has no active
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mode, can’t be used as reader and for point-to-point
communication, and is difficult to call for hardware

resources of mobile equipment which makes its

application scope limited.

Main difference between NFC and DIC is that NFC
integrates NFC chip and antenna, which makes the
mobile equipments with NFC function not only can call for
hardware resources of mobile phone, but also has near
field communication function. Such mobile phones can be
used as reader and tag, meanwhile, used for
point-to-point communication. It can be applied
extensively. But such solution bypasses the mobile
operator who is in the key position of mobile payment
value chain, and makes users change mobile phones to

make them compatible with NFC standard. Those two
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di sadvantages will definitely influence the pronotion and popul ari zati on of
nobi | e paynment service based on NFC sol ution. New generation NFC sol ution
in conpliance with SWP (Single Wre Protocol) standard inplenments ful
dupl ex comuni cation between NFC chip and SIM card through separate C6

Wi t hout occupying two reserved contacts in the SIMcard but inplenenting
security function in the SIMcard. In order to avoid the dependence of
nobi | e paynment on the type of nobile phone term nals and inplenent conplete
nobi | e paynment solution in the SIMcard, presently mainstream DI C and

singl e cadidsadvanitagest widadefinitdly influesee vidve promuotioftaad! C8 in the
SIM card unavoi dably. But the physical |ocation of C4 and C8 on the SIM

nmodul e depgyplirdzatomoof reothidet pbgtirmedit selreioe besiet ton aNFCGbove two

cont act s. At present, there is no tel econmunication smart card with NFC

chi p insi dg|abbUNORL-geEharatior A FCEBtoaa eonplidrecanyidt -
| nvention contents
SWP (Single Wire Protocol) standard implements full
duplex communication between NFC chip and SIM card
through separate C6 without occupying two reserved
contacts in the SIM card but implementing security

function in the SIM card.

In order to avoid the dependence of mobile payment
on the type of mobile phone terminals and implement
complete mobile payment solution in the SIM card,
presently mainstream DIC and single card solution both
occupy the two reserved contacts C4 and C8 in the SIM
card unavoidably. But the physical location of C4 and C8
on the SIM module determines the poor contact between

antenna contacts and above two contacts.

At present, there is no telecommunication smart card
with NFC chip inside and supporting near field

communication in the market.



Pur pose of this invention is to provide a tel econmmunication smart card with
NFC function. The smart card has NFC function, solves the problemthat
nobi | e phones nmust be changed if NFC function is used, and solves the
probl ens of poor contact of antenna contacts and reserved contacts being
occupi ed. The tel econmuni cation smart card with NFC function provided
by this invention contains card base, SIM nodule and antenna | ayer. SIM
nodul e on the card base contains a SIMchip. There are two reserved
contacts and six functional contacts on the SIM nodul e. Antenna | ayer

i ncl udes tImventioarcontemds i on part and card contact part which is
pasted on the card base. Wherein, coil part, connection part and card
contact part conpose the antenna |layer. NFC chip is on the SIM nodule. Ful
dupl ex communi cation is inplenented between SIM chip and NFC chip through

SWP protocol . Pipgpesea sof r othfied mvéhm@nx f|gnctﬂ0)nabr@s)m-j@ct sal s stress
area, in which at | east a new contact nust be set The | ocation of the
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according to erent requirenents and situation. Full-duplex
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and sol ve the problem of the poor contact of antenna contacts and reserved
contacts bei ng occupi ed. The i nvention provides the tel ecomrunication

When ther e 2“; ?h%&%@%ﬁl’*ﬁiﬁﬁ%&%ﬁ&éﬁeﬁtﬁggfﬁ iR AR e “car a
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contains a SIM chip. There are two reserved contacts and

six functional contacts on the SIM module. Antenna layer

includes the coil part, connection part and card contact

part which is pasted on the card base.

Wherein, coil part, connection part and card contact
part compose the antenna layer. NFC chip is on the SIM
module. Full duplex communication is implemented
between SIM chip and NFC chip through SWP protocol.
The area surrounded by the six functional contacts is

stress area, in which at least a new contact must be set.



poi nt -t o-poi nt comuni cati on between equi pnents. The connecti on between
antenna contacts on the card contact part and two new contacts in the
stress area nakes the problemof two reserved contacts being occupied
solved and inplements firmand stabl e connection between antenna contacts
and SIMcard. Brief description of drawings FIG 1 is a top view of antenna
| ayer of tel econmunication smart card with NFC function. FIG 2 is an
illustration of connection between NFC chip, SIMchip and contacts in the
SI M nodul e.
The location of the mentioned SIM chip and NFC chip

on the card base can be set freely according to different

requirements and situation. Full-duplex communication is

implemented on a signal line between SIM chip and NFC

chip through SWP protocol. The mentioned stress area is

surrounded by the 6 contacts so that the stress is

well-distributed. On condition that normal use of SIM

won’'t be affected, new contacts used for signal

transmission can expand the function and application

range of SIM card. On condition of stable stress and firm

contact, the new contacts can be used for receiving and

processing analog signals and digital signal to implement

extended functions such as contactless communication,

high-speed loading and so on, and solve the problem of

the poor contact of antenna contacts and reserved

contacts being occupied.

The invention provides the telecommunication smart
card with the NFC function when there are 2 or more
added contacts. When there are two or more new
contacts, the telecommunication smart card supporting
NFC function is implemented. The smart card is able to
communicate in near field, can be used as reader in active

mode and as tag in passive mode. It also can be used for
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FIG3 is a top view of SIMcard base and SIM nodul e. Detail ed description
of the enbodi nents In the following part the invention will be detailed
by neans of enbodi nents and draw ngs. But the 6

point-to-point communication between equipments. The
connection between antenna contacts on the card contact
part and two new contacts in the stress area makes the
problem of two reserved contacts being occupied solved
and implements firm and stable connection between

antenna contacts and SIM card.

Brief description of drawings

FIG.1 is a top view of antenna layer of

telecommunication smart card with NFC

function.

FIG.2 is an illustration of connection between NFC
chip, SIM chip and contacts in the SIM
module.

FIG.3 is a top view of SIM card base and SIM

module.

Detailed description of the embodiments

In the following part the invention will be detailed by

means of embodiments and drawings. But the
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enbodi nents are just illustrative and won't [imt the protection scope of
the i nvention. As shown in Fig.1l, 2 and 3, the tel econmunication smart
card supporting NFC in the enbodi nent includes: Card base D, SIM nodul e
400 on the card base D and antenna | ayer. The card base is the base
material carrying chip of smart card or el ectronic conponent encapsul ated
wth Systemin a Package (SiP). Cenerally, the definition of SIM
contacts conplies with I SO 7816 Integrated Circuit (I1C) card specification.
There are two reserved contacts (nanmely C4 and C8) and six functional

contacts (evieodifledBs &veCjiustThHustrativent anids Won'€2liri3t €leand C7 are

regul ar contacts of SIMcard. C6 has been out of action as VPP. C4 and C8

have been pp@tenctdd nescoipsh ofpeled inyentiane, of new generation SIMcard by
| SO. On the present SIMnodule, area anobng contacts consists of idle area

and ground area. The ground area is used to connect with ground contact C5.
The i nvention condenses the ground area into a ground contact and enl arges

the idle areapdMsigonhiPFighal DoBiR] BsetRd talMceshgniichthsnal f ected.

a large idle area can be saved o exten i ons SI'M car n the

| nvention.grBf-ten %%@g?@r‘%iﬁbeﬂF@Qﬁﬁ:}ﬁgf‘%@ib&ﬁih‘?éﬁ@%@&c?éé‘: funct i onal

contacts) 1s nanmed stre area”S use new contacts. As shown in
Fig.3, two new contacts 410 are set in the stress area S on the SIM nodul e
400.

Card base D, SIM module 400 on the card base D and
antenna layer. The card base is the base material carrying
chip of smart card or electronic component encapsulated

with System in a Package (SiP).

Generally, the definition of SIM contacts complies
with ISO 7816 Integrated Circuit (IC) card specification.
There are two reserved contacts (namely C4 and C8) and
six functional contacts (namely C1~C3, C5~C7). The five
contacts C1, C2, C3, C5 and C7 are regular contacts of
SIM card. C6 has been out of action as VPP. C4 and C8
have been extended as high-speed interface of
new-generation SIM card by ISO. On the present SIM
module, area among contacts consists of idle area and
ground area. The ground area is used to connect with
ground contact C5. The invention condenses the ground
area into a ground contact and enlarges the idle area. On

condition that normal use of SIM card won't be affected, a
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As shown in Fig.2, the invention integrates NFC chip 500 into SIM nodul e
400 whi ch contains NFC chip 500 and SIMchip 600. RF antenna pins 510 of
NFC chip connect with new contacts 410 on the SIM nodul e respectively to
receive and send RF signal. SWP pin 520 of NFC chip connects with SWP pin
610 of SIMchip on the SIMnodule to inplenment full-duplex comunication

t hrough SWP protocol. All other regular pins of NFC chip connect with
correspondi ng contacts. NFC chip 500 is enbedded on the bl ank place of card
base D. New contacts 410 connecting with RF antenna pins 510 al so can

connect wilghganidimaraatcan BéOsaved Ag extendyRunctignsies SiMcoil part
100, connectron part 200 and card contact part 300, which is pasted on the

card basedard. In Ahicerimvantiorr! th) enldfifedaidicatagt (narhekpd two new

contacts 410 on the SI M nodule 400 are connected through conductive coating
lrr:%/gi ang%ar@H es0preamided P Six fursctibnhaie!cd mea eFs pliat imanfaedduct i ve
stress area S used to place new contacts. As shown in
Fig.3, two new contacts 410 are set in the stress area S

on the SIM module 400.

As shown in Fig.2, the invention integrates NFC chip
500 into SIM module 400 which contains NFC chip 500
and SIM chip 600. RF antenna pins 510 of NFC chip
connect with new contacts 410 on the SIM module
respectively to receive and send RF signal. SWP pin 520
of NFC chip connects with SWP pin 610 of SIM chip on the
SIM module to implement full-duplex communication
through SWP protocol. All other regular pins of NFC chip
connect with corresponding contacts. NFC chip 500 is

embedded on the blank place of card base D.

New contacts 410 connecting with RF antenna pins

510 also can connect with antenna contact 310.

Antenna layer includes the coil part 100, connection
part 200 and card contact part 300, which is pasted on

the card base D.



In order to make coil part 100, connection part 200 and card contact part
300 supported by carrier, those three parts are put on base B. The antenna
spreading fromcoil part cones to the other side of base B through the hole
110. Fig.1 only shows the detail ed enbodi nrent of antenna comng to the

ot her side of base B through the hole 110. Wiy to thread the antenna
through the hole is to avoid cross contact on the sane side of base B

bet ween antenna connecting with connection part and antenna on the coi

part so as to make antenna invalidate. In the preferred enbodi nent of
the invention, card contact part 300 has the same shape with card base D
and they are connected w th adhesive sticker Both sides of antenna contacts

310 on the carAhtenhertopridct38390on togarad u’dﬁta@mP@rrt andeivpe contacts

310 connect with two new contacts 410 on the SIM nodu RF ant enna pins

510 on NF@eW portdest 4 10 [dh ttife ISIMNAYoeenead 00 oA conriéetede, send

and process contactless RF signal. SWP pin 520 on NFC chip connects with

SuP pin S¥hrelidhe cBIiabiie QbBLINGolEPerMHe canERisa eoptdct M chi p

directly connect with correspondlng ontacts. In addition, antenna contacts

can be f'%.?b:om e 'fPkedns tyog%gl' Q)rcﬁﬁﬂm‘t%ﬂ&h%‘tl\?é%aterlé’lé‘er contacts

on the car act par ect orrespondi ng contacts on the SIM
nodul e 400 so as to connect mnth circuit of nobile equipnent.

In order to make coil part 100, connection part 200
and card contact part 300 supported by carrier, those
three parts are put on base B. The antenna spreading
from coil part comes to the other side of base B through
the hole 110. Fig.1 only shows the detailed embodiment
of antenna coming to the other side of base B through the
hole 110. Why to thread the antenna through the hole is
to avoid cross contact on the same side of base B
between antenna connecting with connection part and

antenna on the coil part so as to make antenna invalidate.

In the preferred embodiment of the invention, card
contact part 300 has the same shape with card base D
and they are connected with adhesive sticker. Both sides
of antenna contacts 310 on the card contact part 300 are
covered with copper. Antenna contacts 310 connect with
two new contacts 410 on the SIM module. RF antenna

pins 510 on NFC chip connects with the two new contacts
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The coi

ot her coil.
SI M nodul e can be one or

100 can be round coil as shown in Fig.1, but also can be square or

not limted to connect with antenna or NFC chip. Its purpose wl|

il lustrated with exanples in the follow ng part:

be

1. One new contact.

The nunmber of new contacts 410 in the stress area S on the
nore than two. The purpose of new contact 410 is

Two RF

antenna pins 510 on NFC chip 600 connect with two reserved contacts on the
SI M nodul e respectively. The two reserved contacts al so connect with two
contacts 310 on the card contact part 300 respectively via

conduct i ve} rQato ned¢@ire, send and process contactless RF signal.

ant enna

SWP pin 520 on NFC chip connects with SWP pin 610 on
the SIM chip. Other regular pins of NFC chip and SIM chip
directly connect with corresponding contacts. In addition,
antenna contacts can be fixed by welding or plating

conductive materials.

Other contacts on the card contact part 300 connect
with corresponding contacts on the SIM module 400 so as

to connect with circuit of mobile equipment.

The coil 100 can be round coil as shown in Fig.1, but

also can be square or other coil.

The number of new contacts 410 in the stress area S
on the SIM module can be one or more than two. The
purpose of new contact 410 is not limited to connect with
antenna or NFC chip. Its purpose will be illustrated with

examples in the following part:

1. One new contact. Two RF antenna pins 510 on
NFC chip 600 connect with two reserved contacts
on the SIM module respectively. The two

reserved contacts also connect with two antenna
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2. One new contact. The new contact 410 is used to connect with one RF
antenna pin 510 on NFC chip 600. The other RF antenna pin 510 on NFC chip
600 connects with one reserved contact on the SI M nodul e. One antenna
contact 310 connects with the new contact 410 and the ot her antenna contact
310 connects wth the reserved contact via conductive coating |ayer. Two or
nore new contacts. One RF antenna pin 510 on NFC chip 600 connects with one
new contact 410 whi ch connects with one antenna contact 310 on the card
contact part 300 via conductive coating |ayer. Both other antenna contact

310 and other RF aordaetyi 31910awntbe wvard ocentaskr eartodG@ts. 4. Two
or nore new contacts. Two RF antenna pins 510 on NFC chip 600 connect with

310 on't he car d contber martY 300" Fouhen el y o Chndet i ve. coating I ayer.
2. One new contact. The new contact 410 is used to
connect with one RF antenna pin 510 on NFC chip
600. The other RF antenna pin 510 on NFC chip
600 connects with one reserved contact on the
SIM module. One antenna contact 310 connects
with the new contact 410 and the other antenna
contact 310 connects with the reserved contact

via conductive coating layer.

3. Two or more new contacts. One RF antenna pin
510 on NFC chip 600 connects with one new
contact 410 which connects with one antenna
contact 310 on the card contact part 300 via
conductive coating layer. Both other antenna
contact 310 and other RF antenna pin 510

connect with one reserved contacts.

4. Two or more new contacts. Two RF antenna pins
510 on NFC chip 600 connect with two new

contacts 410 respectively which connect with two
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5. Two or

connect with two antenna contacts 310 on the card contact part 300
respectively via conductive coating |ayer.

nore new contacts. Two RF antenna pins 510 on NFC chip 600
connect with two reserved contacts on the SIM nodul e respectively which

In the above five cases,

contacts which don't connect with antenna contacts are used for other

pur pose,

e.qg, transferring analog or digital signal and inplenenti

ng

new

hi gh- speed | oadi ng, or connecting with functional contacts (e.g. VCC (Cl))
pur pose. Explicitly, enbodinents nentioned herein are just
part of enbodi mentantdnniee doveatioB h0d anitthetcaird eovdaiotepast Al ot her

for other

enbodi nents based on the invention obtained by technicians in this field

who haven't made i300viespectively ydaconeactiveycobtingvayemn.

5. Two or more new contacts. Two RF antenna pins
510 on NFC chip 600 connect with two reserved
contacts on the SIM module respectively which
connect with two antenna contacts 310 on the
card contact part 300 respectively via conductive

coating layer.

In the above five cases, new contacts which don’t
connect with antenna contacts are used for other purpose,
e.g, transferring analog or digital signal and
implementing high-speed loading, or connecting with

functional contacts (e.g. VCC (C1)) for other purpose.

Explicitly, embodiments mentioned herein are just
part of embodiments of the invention and but not all
embodiments. All other embodiments based on the
invention obtained by technicians in this field who haven't

made innovation are also protected by the invention.
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1. A tel econmunication smart card supporting near field comrunication,
consisting of card base, SIMnodule and antenna | ayer. SIM nodule on the
card base contains a SIMchip 500. There are two reserved contacts and siXx
functional contacts on the SIM nodul e. Antenna | ayer includes the coil part
100, connection part 200 and card contact part 300 which is pasted on the
card base@. %gl n coil part 100, connection part 200 and card contact
part 300 @ f an integer. There is a NFC chip 600 on the SIM nodul e.
Ful I dupl ex conmunication is inplenmented between SIMchip 500 and NFC chip
600 t hrough SWP pr ot ocol The area surrounded by six functional contacts is

T R A AR o
;:\%lt %(;t anégn:an Itcl%“g’(;'&fgaa / §°M§W°ﬁ§%@§§§&2§mﬁ‘§%ﬁgﬁﬁ h
with two ant enngadﬁ:rﬁ%@ol Fcoﬁi]‘%’ﬁﬁga#ﬂ%@ﬁfgéée{}éwTlg%ée #Qﬂéﬁﬁfﬁ?. ve
coating layer.  gpy chip 500. There are two reserved contacts and six
functional contacts on the SIM module. Antenna layer
includes the coil part 100, connection part 200 and card

contact part 300 which is pasted on the card base D.

Wherein coil part 100, connection part 200 and card
contact part 300 compose of an integer. There is a NFC
chip 600 on the SIM module. Full duplex communication
is implemented between SIM chip 500 and NFC chip 600
through SWP protocol. The area surrounded by six

functional contacts is stress area S.
At least a new contact must be set in stress area S.

2. Implement telecommunication smart card with
contactless communication according to claim 1. It has
the following features: There are two new contacts 410
in the stress area S. The two new contacts 410 connect
with two RF antenna pins 510 of NFC chip 600
respectively. They also connect with two antenna

contacts 310 on the card contact part 300 via conductive

coating layer.
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