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mounting the battery - less active and passive hybrid 
device at the traditional wearable device ( 801 ) 

setting the hybrid device to an active state and having 
the secure element provisioned with a personalization 
information of a payment card and / or a payment token 

of the device ( 802 ) 

setting the hybrid device to a passive state and having 
the secure element configured for conducting payment 

token verification and / or contactless payment 
transaction operation ( 803 ) 

Figure 3 
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BIOMETRIC ENABLED WIRELESS SECURE 
PAYMENT AND DATA TRANSACTION 

APPARATUS 

Moreover , it is desirable that the existing secure element for 
smart mobile devices could be also adapted for use in other 
kinds of contactless secure data transaction / communication 
system apart from the contactless payment system . 

TECHNICAL FIELD 
[ 0001 ] The present disclosure relates to contactless secure 
transaction methods and systems such as for mobile pay 
ments or data transactions , and more particularly to a 
biometric enabled wireless secure payment and / or data 
transaction apparatus and a wearable device employing the 
same , comprising an universal passive provisioning unit 
( UPPU ) for secure element for enabling and implementing 
an active and passive hybrid device for secure contactless or 
wireless data application / operation / communication . 

BACKGROUND ART 
[ 0002 ] Named for its founders ( Europay , MasterCard , and 
Visa ) in 1994 , EMV now defines a set of security standards 
for credit and debit card transactions that can be used for 
NFC mobile and contactless payments . The “ EMV cards ” or 
“ EMV credit cards ” use a smart chip instead of a magnetic 
stripe to hold the data required to process a transaction . 
EMV brings increased security and global interoperability to 
card and mobile payments . The chip on an EMV card is 
capable of much more sophisticated authentication than 
magnetic - stripe cards . Essentially , there is a fully operating 
computer system embedded in every EMV card . The chip is 
tamper - proof , making the card nearly impossible to clone . 
[ 0003 ] As EMV is almost one hundred percent effective 
when it comes to preventing face - to - face ( in - store ) counter 
feit card fraud , and the tap - and - go convenience of a con 
tactless EMV card is likely leading to increased loyalty and 
spending on that card . In this way , it is desirable to incor 
porate the EMV card or the like into various mobile wear 
able devices for conducting contactless or mobile payment 
operations . 
[ 0004 ] With mobile EMV the customer ' s account creden 
tials are loaded directly onto an NFC - enabled cell phone or 
wearable device . This is just as secure as contactless EMV , 
but with superior convenience and added opportunities , 
[ 0005 ] In particular , existing contactless payment systems 
are making use of EMV credit cards or equivalent cards ( e . g . 
UnionPay cards ) and smart mobile devices with a secure 
element that use wireless communication module ( e . g . NFC ) 
for making secure payments , such as smartphones , smart 
watches , or the like . 
[ 0006 ] The embedded chip and antenna of the contactless 
payment system enable users to wave their smartphones or 
smartwatches over a reader at the point of sales terminal to 
make relatively low value transactions . As you don ' t need to 
count your coins or pull out your bulky wallet to pay in cash 
anymore , so no more awkward moments when there is a 
long queue staring at you counting money . Worldwide fast 
food chains and convenient stores are already using these 
POS terminals for conducting contactless payment transac 
tions . 
[ 0007 ] The smart mobile devices , such as smartwatches , 
adopted by the contactless payment systems utilizing the 
secure element generally comprise a contactless active pay 
ment unit or module needs to be powered by an embedded 
powerful battery thereof . However , quite a few people do 
not want to use any smartwatch or smart wearables and 
prefer traditional watches or wearables for various reasons . 

BRIEF SUMMARY OF INVENTION 
0008 ) The present disclosure relates to a biometric 
enabled wireless secure payment and / or data transaction 
apparatus including a battery - less active and passive hybrid 
device for secure wireless data transaction comprising a 
secure element adapted for storing at least one biometric 
enabled secure applet and at least one data segment for 
secure contactless data transaction and operatively con 
nected with an active operation unit and a passive operation 
unit ; and preferably the active operation unit is adapted to be 
connected removably with the secure element ; and wherein 
the hybrid device is configured to be switchable between an 
active state in which the active operation unit is activated on 
demand to enable the hybrid device to function as an active 
device and adapted for provisioning one or more personal 
ization information data , biometric data , health data , gov 
ernment related security data , hardware specific data , and / or 
a token of the device to the secure element ; and a passive 
state in which the active operation unit is deactivated and the 
passive operation unit is activated / configured to enable the 
hybrid device to function as a passive device and adapted for 
conducting data verification and / or contactless data transac 
tion operation via the secure element ; and it further com 
prises a biometric unit operably connected with the hybrid 
device for biometric authentication comprising a MCU 
connected with one or more biometric readers / sensors for 
reading , writing , storing , and / or processing biometric data 
related to fingerprint , palm / finger vein pattern , voice pattern , 
face recognition , DNA , palm print , hand geometry , iris 
recognition , and / or retina ; and preferably it further com 
prises a battery unit , a power switch unit , and a visual and / or 
audible indicator unit operably connected with each other 
and further connected with the biometric unit respectively ; 
wherein the battery unit is configured to power the biometric 
unit once activated via the power switch unit to enable 
manipulation of biometric data and data communication 
among the biometric unit and the hybrid device , particularly 
the secure element , for conducting predetermined operations 
for payment , access and digital authentication ; wherein the 
biometric unit is configured to collect a biometric data from 
the biometric readers / sensors and compare it with a pre 
stored user identity / specific biometric data to generate a 
result of comparison and to determine whether the secure 
element needs to be operated for conducting secure payment 
or data transactions and to control an output of the visual 
and / or audible indicator unit to provide a proper or corre 
sponding visual and / or audible indication for the result of 
comparison and / or latest status of secure payment or data 
transactions . As the biometric enabled wireless secure pay 
ment and / or data transaction apparatus is compact in size 
and activated on demand , it can be incorporated into a 
traditional timepiece or the like for provision of contactless 
payment capability . 
[ 0009 ] The present disclosure also relates to a method for 
providing contactless data transaction capabilities to a tra 
ditional wearable device by a biometric enabled wireless 
secure payment and / or data transaction apparatus including 
a battery - less active and passive hybrid device for secure 
wireless data transaction comprising a secure element 
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adapted for storing at least one biometric enabled secure 
applet and at least one data segment for secure contactless 
data transaction and operatively connected with a biometric 
unit , an active operation unit , preferably adapted to be 
connected removably with the secure element , and a passive 
operation unit , comprising steps of : mounting or embedding 
the biometric enabled wireless secure payment and / or data 
transaction apparatus at or into the traditional wearable 
device ; switching or setting the hybrid device to an active 
state by having the active operation unit activated on 
demand to enable the hybrid device to function as an active 
device and the secure element provisioned with one or more 
personalization information data , biometric data , health 
data , government related security data , hardware specific 
identification data , and / or a token of the device ; and switch 
ing or setting the hybrid device to a passive state by having 
the active operation unit deactivated and the passive opera 
tion unit activated / configured to enable the hybrid device to 
function as a passive device and the secure element config 
ured for conducting data verification and / or contactless data 
transaction operation via the secure element ; and further 
comprising steps of : enrolling a first biometric data , related 
to fingerprint , palm / finger vein pattern , voice pattern , face 
recognition , DNA , palm print , hand geometry , iris recogni 
tion , and / or retina , into the biometric unit operably con 
nected with the hybrid device , and particularly the secure 
element before or after mounting or embedding the biomet 
ric enabled wireless secure payment and / or data transaction 
apparatus at or into the traditional wearable device ; and 
acquiring a second biometric data and compare it with the 
first biometric data for effecting a biometric authentication 
via the biometric unit to determine validity of proceeding 
further before conducting data verification and / or contact 
less data transaction operation via the secure element . 
[ 0010 ] In some embodiments , while in the active state the 
active operation unit is activated by operatively coupled 
with and powered by a power transfer unit for conducting 
wireless data communication with a provisioning unit , pref 
erably a smartphone , for provisioning of the personalization 
information data , biometric data , health data , government 
related security data , hardware specific data , and / or the 
token of the device to the secure element from the provi 
sioning unit . The employment of the active operation unit 
enables the user to make use of other cards or secure 
applications by provisioning the personalization information 
of new payment card or other secure data or applets to the 
secure element . 
[ 0011 ] In some other embodiments , while in the passive 
state the passive operation unit is activated by operatively 
coupled with and wirelessly powered by a data transaction 
unit , preferably a data transaction terminal , for conducting 
data verification and / or contactless data transaction opera 
tion with the data transaction unit via the secure element . 
[ 0012 ] In some embodiments of the hybrid device accord 
ing to the present disclosure , the active operation unit 
comprises a first wireless communication unit adapted for 
coupling and conducting wireless data communication with 
the provisioning unit , and operatively coupled with a power 
receiver unit and / or a transient power storage unit , prefer 
ably a supercap , adapted for receiving and / or storing power 
from the coupled power transfer unit . In some embodiments , 
the transient power storage unit is omitted , though the 
incorporation of the optional transient power storage unit 
might enable the hybrid device to be operated continuously 

as an active device for a period of time when the power 
transfer unit is decoupled with the active operation unit , 
which might be desirable to some specific applications . 
[ 0013 ] In some embodiments , the first wireless commu 
nication unit is a WIFI , BT , and / or NFC enabled commu 
nication unit , and preferably a BLE unit with contacts , 
preferably waterproof and / or exposed contacts . Preferably , 
the power transfer unit is a USB power transmitter , prefer 
ably equipped with connection members , preferably con 
nection pins or hooks , and / or fixing or locking members for 
making contact and / or interlocking with the contacts of the 
BLE unit . 
[ 0014 ] In some embodiments , the passive operation unit 
comprises a second wireless communication unit , preferably 
a NFC enabled communication unit , adapted for coupling 
and conducting wireless data communication with the data 
transaction unit and operatively coupled with an antenna 
unit for receiving its operating power and data transaction 
data and signals from the coupled data transaction unit . 
[ 0015 ] In some embodiments , the second wireless com 
munication unit is a NFC enabled communication unit , and 
preferably a NFC passive target unit draw its operating 
power from the data transaction unit acting as a NFC 
initiator unit . Preferably , the antenna unit comprises an 
antenna of a dimension adapted to draw operating power 
directly from a data signal generated from the data transac 
tion unit without a need for amplifying the data signal . 
[ 0016 ] In some embodiments , the secure element , the 
active operation unit , and the passive operation unit are 
configured to be operatively coupled with each other and 
mounted on a battery - less bendable board adapted for easy 
mounting on a non - planar or a curved surface or being 
readily insertable or embedded into a curved accommodat 
ing space ; or the active operation unit is adapted to be 
removably connected with the secure element and / or inte 
grated with the power transfer unit . 
[ 0017 ] In some embodiments , the active operation unit is 
integrated with a power transfer or receiver unit and / or an 
interface for power transfer to form an universal passive 
provisioning unit for secure element being substantially in 
form of a clip / clamp or a forepart of clothes - pin and com 
prising a lower part with a flattened portion located at its 
proximal end and a depressed portion at its distal end on 
which a plurality of connection members are arranged for 
enabling power and signal transmission ; and an upper part 
hingeably mounted over the lower part to be switchable 
between an opened position / state in which its proximal end 
is configured to make contact with the proximal end of the 
lower part and its distal end is configured to disengage with 
the distal end of the lower part to make the connection 
members and depressed portion accessible and a closed 
position / state in which its distal end is configured to make 
contact with the distal end of the lower part and its proximal 
end is configured to disengage with the proximal end of the 
lower part to make the connection members and depressed 
portion covered and concealed by the upper part . 
[ 0018 ] The present disclosure further relates to a wearable 
device , including a watch band , a timepiece , a wristband , a 
key fob , a power bank , and the like , comprising a foregoing 
biometric enabled wireless secure payment and / or data 
transaction apparatus . The biometric enabled wireless secure 
payment and / or data transaction apparatus provided by the 
present disclosure is simple in structure , reasonable in 
design , high in comfort and low in cost , such that it enables 
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DETAILED DESCRIPTION OF INVENTION a proper integration with a traditional wearable device and 
the provision of a versatile wearable device for secure 
wireless payment and secure wireless data transaction / com 
munication . 

BRIEF DESCRIPTION OF DRAWINGS 

[ 0019 ] The present disclosure will be described in details 
below with reference to the accompanying drawings , in 
which : 
[ 0020 ] FIG . 1 is a block diagram of a battery - less active 
and passive hybrid device according to a preferred embodi 
ment of the present disclosure ; 
[ 0021 ] FIG . 2 is a block diagram of a battery - less active 
and passive hybrid device according to another preferred 
embodiment of the present disclosure ; 
[ 0022 ] FIG . 3 is a flow chart of a method for providing 
contactless payment capabilities to a traditional wearable 
device by a battery - less active and passive hybrid device 
according to a further preferred embodiment of the present 
disclosure ; 
[ 0023 ] FIG . 4 is a block diagram of a battery - less active 
and passive hybrid device according to another preferred 
embodiment of the present disclosure ; 
[ 0024 ] FIG . 5 is a block diagram of a battery - less active 
and passive hybrid device according to yet still another 
preferred embodiment of the present disclosure ; 
[ 0025 ] FIG . 6 is a schematic view of a watch band 
adopting the battery - less active and passive hybrid device 
according to one preferred embodiment of the present dis 
closure ; 
[ 0026 ] FIG . 7 is a schematic view of a watch band 
adopting the battery - less active and passive hybrid device 
according to another preferred embodiment of the present 
disclosure ; 
[ 0027 ] FIG . 8 is a block diagram of a battery - less active 
and passive hybrid device according to another preferred 
embodiment of the present disclosure ; 
[ 0028 ] FIG . 9 is a block diagram of a battery - less active 
and passive hybrid device according to yet still another 
preferred embodiment of the present disclosure ; 
[ 0029 ] FIG . 10a is a schematic view of an universal 
passive provisioning unit adopted by the battery - less active 
and passive hybrid device according to one preferred 
embodiment of the present disclosure ; 
[ 0030 ] FIG . 10b is a schematic view of a clip type uni 
versal passive provisioning unit adopted by the battery - less 
active and passive hybrid device according to another pre 
ferred embodiment of the present disclosure ; 
[ 0031 ] FIG . 11a is a schematic view of a watch band 
adopting a biometric enabled wireless secure payment and / 
or data transaction apparatus according to one preferred 
embodiment of the present disclosure ; and 
[ 0032 ] FIG . 11b is a block diagram of the biometric 
enabled wireless secure payment and / or data transaction 
apparatus of FIG . 11a . 
[ 0033 ] FIGS . 12a - 12b are respectively a perspective view 
and exploded view of an example biometric enabled wire 
less secure payment and / or data transaction apparatus 
according to a preferred embodiment of the present disclo 

[ 0034 ] The present disclosure will now be described in 
further details with reference to the accompanying drawings 
and embodiments , so as to make the objects , technical 
solutions and advantages of the present disclosure more 
apparent . 
[ 0035 ] The present disclosure relates to devices and meth 
ods for use with EMVCo payment applets provisioning 
processes on secure element residing on a battery - less and 
bendable active board environment . The respective terms 
“ EMVCO ” or “ EMV ” means a consortium of Europay , 
MasterCard , Visa and others , “ SE ” means a secure element , 
“ NFC ” means Near Field Communications or relevant pro 
tocols , “ BLE ” means Bluetooth low energy or the like , and 
“ Payment Applets ” means contactless applications residing 
in SE . 
[ 0036 ] Further , the term “ Bendable Active Board ” means 
a platform of bendable nature that consists of a SE for 
storing secure payment applets and tokens ; a Bluetooth 
module for communications with paired devices ; an NFC 
inductance antenna to receive power from NFC point of sale 
terminal in turn powering the SE ; a wireless interface to 
receive power from an external source to enable the Blu 
etooth module on demand . 
10037 ] The respective terms “ API ” means application pro 
gramming interface ; “ PAN ” means a payment card primary 
account number ; “ Token " means a surrogate replacing the 
PAN , “ Token services ” means API offerings from payment 
network schemes not limited to Visa and Mastercard , where 
the primary functions are to exchange payment card PANs 
with surrogates as well as the management of such payment 
accounts ; “ Token Band ” means an active or passive wear 
able device or strap / band capable of storing payment token ; 
" Token Dock ” means a standalone power source docking 
system capable of transferring power wirelessly to the Token 
Band ; “ Basic Wearable ” means wearable that do not support 
loading of third party applications ; and “ Smart Wearable ” 
means wearable that can support loading of third party 
applications ; and " biometric unit ” means a hardware com 
ponent that is capable of reading , writing , storing , and / or 
processing biometric data , such as a cardholder thumb or 
finger print , or the like ; and “ CD - CVM ” means consumer 
device cardholder verification method ; and " biometric 
enabled secure applet ” means an application residing in SE 
adapted for and capable of conducting biometric data pro 
cessing and secure payment and data transactions as 
required . 
[ 0038 ] In addition , the term “ passive provisioning unit ” , 
" passive data provisioning unit ” , or the term “ active opera 
tion unit ” used herein means a passive or battery - less device 
or component capable of enabling an apparatus comprising 
a secure element , with which it operatively connected , 
coupled , or cooperated , to function as an active device on 
demand and adapted for provisioning one or more person 
alization information data , biometric data , health data , gov 
ernment related security data , hardware specific data , and / or 
a token of the apparatus / device to the secure element in 
electric and / or signal connection therewith ; and the term 
" passive operation unit ” means a passive or battery - less 
device or component capable of enabling the apparatus with 
which it operatively connected , coupled , or cooperated to 
function as a passive device on demand and adapted for sure . 
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conducting data verification and / or contactless data transac 
tion operation , such as payment transaction operation , via 
the secure element . 
[ 0039 ] According to the present disclosure , nowadays it is 
a standard practice for cardholders to authenticate them 
selves at the point of sale ; especially for high value payment 
transactions ( ie . PIN entered for EMVCo plastic cards ) . The 
cardholder authentication process in a card present environ 
ment increases trust and reduces fraud for all participants in 
the 4 - party model . As the world shifts into the digital space 
and with the abundance of new and advance device form 
factors , biometrics are becoming popular alternatives to PIN 
and password for authentication purposes ( ie . Thumbprint , 
ultrasonic sound wave , heartbeat signature etc . ) . The tech 
nical solution of the present disclosure as described below is 
unique whereby the biometric provisioning and payment 
authentication process could be performed on a traditional or 
basic wearable device without the need of an integrated 
battery source . The captured digital biometric data are fully 
encrypted and also never leaves the SE residing on the 
wearable . 
[ 0040 ] Referring to FIG . 1 , a block diagram of a battery 
less active and passive hybrid device according to a pre 
ferred embodiment of the present disclosure is illustrated , 
according to which the hybrid device for secure wireless 
payment comprises a secure element 20 adapted for storing 
at least one secure payment applet and at least one token for 
secure contactless payment and operatively connected with 
a passive data provisioning unit / an active operation unit 10 
and a passive operation unit 30 . 
[ 0041 ] The hybrid device is configured to be switchable 
between an active state and a passive state in response to the 
working requirements and conditions for various operations 
as required . In the active state , the active operation unit 10 
is activated and powered preferably wirelessly on demand , 
e . g , by an external power source or initiator / activator , to 
enable the hybrid device to function as an active device , and 
it is adapted for various operations requiring a relatively 
high and stable power consumption , among other , the opera 
tions for provisioning a personalization information of a 
payment card and / or a payment token of the device to the 
secure element . In this regard , the active operation unit 
enables the hybrid device to support installing and loading 
of third party applications by the end user . 
[ 0042 ] In the passive state , the active operation unit is 
deactivated , and / or decoupled with external initiator , and the 
passive operation unit is activated to enable the hybrid 
device to function as a passive device and adapted for 
various operations requiring a relatively low or transient 
power consumption , among other , conducting payment 
token verification and / or contactless payment transaction 
operation via the secure element , wherein the low or tran 
sient operating power could be drawn from a predetermined 
matching device adapted for working with a passive device . 
[ 0043 ] In some embodiments such as the embodiment as 
shown in the FIG . 1 , while in the active state the active 
operation unit 10 is activated by operatively coupled with 
and powered wirelessly by a wireless power transfer unit 60 
for conducting wireless data communication with a provi 
sioning unit , such as a dedicated machine , or a computer , a 
smart or mobile device comes with a dedicated module for 
provisioning data to the secure element 20 , whereby 
enabling the provisioning of the personalization information 

of the payment card and / or the payment token of the device 
to the secure element from the provisioning unit . 
[ 0044 ] In some embodiment such as the embodiment as 
shown in the FIG . 1 , while in the passive state the passive 
operation unit 30 is activated by operatively coupled with 
and wirelessly powered by a payment transaction unit 50 , 
such as a dedicated machine terminal , or a computer , a smart 
or mobile device comes with a dedicated module for con 
tactless payment transaction with the secure element 20 , 
whereby enabling the conducting of payment token verifi 
cation and / or contactless payment transaction operation with 
the payment transaction unit via the secure element . 
[ 0045 ] In some embodiments , the active operation unit 
comprises a first wireless communication unit adapted for 
coupling and conducting wireless data communication with 
the personalization information and payment token provi 
sioning unit . The first wireless communication unit is opera 
tively coupled with a wireless power receiver unit and / or a 
transient power storage unit , preferably a supercap , adapted 
for receiving and / or storing power from the coupled wireless 
power transfer unit , so as to enable the completion of routine 
and specific operations of the hybrid device requiring a 
relatively high and stable operating power . 
100461 . In some embodiments , the first wireless commu 
nication unit is a WIFI , BLE , and / or NFC enabled commu 
nication unit . 
[ 0047 ] In some embodiments , the passive operation unit 
comprises a second wireless communication unit , adapted 
for coupling and conducting wireless data communication 
with the payment transaction unit and operatively coupled 
with an antenna unit for receiving its operating power and 
payment transaction data and signals from the coupled 
payment transaction unit . 
[ 0048 ] In some embodiments , the second wireless com 
munication unit is a NFC enabled communication unit 
acting as a NFC passive target unit configured to draw its 
operating power from the payment transaction unit acting as 
a NFC initiator unit . 
[ 0049 ] In other embodiments , the first and second wireless 
communication unit are both or the same NFC enabled 
communication unit , namely the first wireless communica 
tion unit and the provisioning unit are both active mode NFC 
communication unit , as NFC devices can work in peer - to 
peer mode , which enables two active mode NFC - enabled 
devices to communicate with each other to exchange infor 
mation in an adhoc fashion , wherein one of the devices will 
deactivate its RF field while it is waiting for data . 
10050 ] In some embodiments , the antenna unit comprises 
an antenna of a dimension of 10x24 mm . The dimension is 
desirable for conducting stable and reliable data communi 
cation with the payment transaction unit without the need of 
incorporating an antenna booster to ensure proper operations 
of the passive operation unit , as could be found in some prior 
art devices using a relatively small or miniature antenna . If 
the dimension of the antenna is relative large , then the hybrid 
device could not entirely fit into some traditional wearable 
devices , such as a traditional watch and jewellery . 
[ 0051 ] In some embodiments , the secure element , the 
active operation unit , and the passive operation unit are 
configured to be operatively coupled with each other and 
mounted on a bendable board adapted for easy mounting on 
a non - planar or a curved surface or being readily insertable 
or embedded into a curved accommodating space . 
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[ 0052 ] Now referring to FIG . 2 , a block diagram of a 
battery - less active and passive hybrid device according to 
another preferred embodiment of the present disclosure is 
illustrated , according to which the hybrid device for secure 
wireless payment comprises a secure element 200 adapted 
for storing at least one secure payment applet and at least 
one token for secure contactless payment and operatively 
connected with a Qi and BLE enabled active operation unit 
and a NFC enabled passive operation unit . 
[ 0053 ] In some embodiments such as the embodiment as 
shown in the FIG . 2 , the active operation unit is a Qi enabled 
BLE unit 100 comprising a Qi standard power receiver and 
the wireless power transfer unit is a Qi enabled power 
transfer unit 600 comprising a Qi standard power transmitter 
for providing wirelessly the power to the BLE unit for 
conducting wireless data communication with a provision 
ing unit , namely a smartphone 400 as shown in the FIG . 2 . 
The passive operation unit is a NFC passive target unit 300 
operatively coupled with and wirelessly powered by a 
payment transaction unit , namely a POS terminal 500 , and 
configured to draw its operating power from the payment 
transaction unit acting as a NFC initiator unit for conducting 
payment token verification and / or contactless payment 
transaction operation with the payment transaction unit via 
the secure element 200 . 
[ 0054 ] Further , in the hybrid device as shown in FIG . 2 , 
the secure element 200 , the Qi enabled BLE unit 100 , and 
the NFC passive target unit 300 are operatively coupled with 
each other and mounted on a bendable board 700 adapted for 
easy mounting on a non - planar or a curved surface and / or 
being readily insertable or embedded into a curved accom 
modating space . 
[ 0055 ] In some embodiments , the hybrid device is 
mounted at and preferably embedded into a band or buckle 
of a traditional watch to replace the original band or buckle 
of the watch of a user for conducting contactless payment 
transactions and other applicable operations , such that the 
user could wear and use the watch in a traditional way while 
benefit from the contactless payment capabilities provided 
by the new and replaceable part of the watch . 
[ 0056 ) Traditional watches are composed of mostly 
mechanical components and metal materials for the casing 
attached to a band or wrist strap . The wrist strap also can be 
produced in a variety of materials including leather , plastic , 
metals etc . Adding smart features such as payment applets 
on this segment of wearable under normal circumstances 
require a battery source to enable communications with 
external devices such as a smart phone . 
[ 0057 ] The challenges or issues with adding an integrated 
battery source to a traditional wearable product are as 
follows : 
[ 0058 ] design and aesthetic issue , wherein the battery is 
rigid and the placement can take up space adding unneces 
sary thickness impacting aesthetic and designs ; 
[ 0059 ] battery recharging issue , wherein the recurring use 
of a rechargeable battery requires added components and 
interface such as cable attachment to the device impacting 
aesthetics and productions costs of the final product ; 
100601 battery replacement issue , wherein all battery has a 
limited lifespan which needs replacement , whether or not 
the battery is rechargeable ; and 
[ 0061 ] water resistant issue , wherein enclosure of battery 
and recharging cable interface can limit the water resistant 
ability of the overall device . 

[ 0062 ] Accordingly , the technical solutions set forth by the 
present disclosure could apparently solve the foregoing 
technical problems for providing power to traditional and 
basic wearable product ( including but not limited to , time 
piece and jewellery ) on demand while removing the depen 
dency and need of an integrated battery . The present disclo 
sure combines a bendable board enabling a unique payment 
token provisioning sequence to add NFC payment capabili 
ties on traditional and basic wearable products without the 
need of an integrated battery source . The ability to decouple 
the battery from the wearable while having the ability to 
enable communications with smart devices through Blu 
etooth or similar technology is critical in overcoming all of 
foregoing challenges or issues in the prior art . 
10063 ] Referring to FIG . 3 , which illustrates a flow chart 
for a method for providing contactless payment capabilities 
to a traditional wearable device by a battery - less active and 
passive hybrid device for secure wireless payment compris 
ing a secure element adapted for storing at least one secure 
payment applet and at least one token for secure contactless 
payment and operatively connected with a passive data 
provisioning unit / an active operation unit and a passive 
operation unit , comprising steps of : 

10064 ) mounting / embedding the battery - less active and 
passive hybrid device at / into the traditional wearable 
device ( 801 ) ; 

[ 0065 ] switching / setting the hybrid device to an active 
state and having the secure element provisioned with a 
personalization information of a payment card and / or a 
payment token of the device ( 802 ) ; and 

[ 0066 ] switching / setting the hybrid device to a passive 
state and having the secure element configured for 
conducting payment token verification and / or contact 
less payment transaction operation ( 803 ) . 

[ 0067 ] In some embodiments , the foregoing method com 
prises one or more of the following optional steps of : 

[ 0068 ] incorporating a biometric unit comprising one or 
more biometric sensors ( as will be described below in 
further details ) with the hybrid device before mounting 
it into the traditional wearable device and enrolling one 
or more biometric data into the biometric unit ( 804 ) ; 

100691 pairing up the hybrid device and a mobile device 
preferably via BLE for receiving one or more addi 
tional personalization information of one or more 
payment cards , for example ) and / or one or more addi 
tional payment tokens from the mobile device for 
conducting one or more additional provisioning opera 
tions with the secure element and selecting or setting a 
default personalization information and / or a default 
payment token ( 805 ) ; and / or 

00701 activating / employing the biometric unit incorpo 
rated with the hybrid device for effecting a secondary 
authentication for conducting secure element provi 
sioning process , payment token verification , and / or 
contactless payment transaction operation ( 806 ) . 

[ 0071 ] In some embodiments , a method for providing 
contactless payment capabilities to a traditional wearable 
device comprises the steps of : 

[ 0072 ] mounting / embedding the battery - less active and 
passive hybrid device at / into the traditional wearable 
device ; 

[ 0073 ] switching / setting the hybrid device to an active 
state by having the active operation unit activated 
wirelessly , or by an engageable and decoupleable or 
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removably / decoupleably connected external power 
transfer unit , on demand to enable the hybrid device to 
function as an active device and the secure element 
provisioned with a personalization information of a 
payment card and / or a payment token of the device ; 
and 

[ 0074 ] switching / setting the hybrid device to a passive 
state by having the active operation unit deactivated 
wirelessly , or by disengaging / decoupleabling with the 
external power transfer unit , on demand and the passive 
operation unit activated / configured to enable the hybrid 
device to function as a passive device and the secure 
element configured for conducting payment token veri 
fication and / or contactless payment transaction opera 
tion . 

[ 0075 ] According to another aspect of the present disclo 
sure , which provides a provisioning process flow for a 
battery - less active and passive hybrid device for secure 
wireless payment comprising a secure element adapted for 
storing at least one secure payment applet and at least one 
token for secure contactless payment as follows : 
[ 0076 ] Step 1 : Place the token band or the hybrid device 
with the secure element on top of an activated or powered 
token dock to receive wirelessly power from the token dock 
to power its BLE unit . 
[ 0077 ] Step 2 : Start a mobile application on a smartphone 
or mobile device and complete the standard BLE pairing 
with the token band to initiate token services provisioning 
request with payment networks . 
[ 0078 ] Step 3 : The mobile application subsequently com 
municates with the SE over global platform standards and 
completes the personalization of the payment token securely 
on the SE . 
10079 ] Step 4 : Remove the token band from the token 
dock and place the nonpowered passive token band over an 
NFC enabled point of sales terminal , which exerts power to 
an antenna on the token band to communicate with the 
payment applet and complete a NFC contactless payment 
transaction with the terminal . 
10080 ] In some embodiments , the hybrid device is further 
connected and cooperated with a biometric unit and the SE 
has incorporated a biometric applet , such that the provision 
ing process flow is biometric enabled and further comprises 
steps of : 
[ 0081 ] Step 5 : The mobile application then advises the 
cardholder to enroll his / her thumbprint and / or finger print 
signature by placing his / her finger on and off the biometric 
reader repeatedly before or after Step 3 ; wherein the bio 
metric reader is integrated as part of the token band , and 
during provisioning the partial or full digital signature were 
never transferred to the smartphone or mobile device . 
[ 0082 ] Step 6 : The mobile application prompts the card 
holder that the provisioning process is completed and 
advises the cardholder to remove the token band from the 
token dock ; wherein the thumbprint and / or finger print 
digital signature is now fully captured , encrypted and resides 
on the integrated SE as part of the token band . 
[ 0083 ] In other embodiments , the biometric enabled pro 
visioning process flow further comprises steps of : 
[ 0084 ] Step 7 : At an NFC enabled point of sale terminal , 
the cardholder place his / her thumbprint / thumb / finger on the 
biometric reader as part of the token band when trying to 
complete a NFC contactless payment transaction with the 
terminal . 

[ 0085 ] Step 8 : The terminal exerts power to the antenna on 
the bendable active board to communicate with the biomet 
ric applet to compute the digital checksum within the SE to 
authenticate the user . 
[ 0086 ] Step 9 : The payment applet sets the Consumer 
Device Cardholder Verification Method ( CD - CVM ) ( the 
terminology can differ dependent on payment network part 
ner ) flag to “ ON ” and the payment applet completes the NFC 
contactless payment transaction adhering to EMV standards 
with the terminal . 
[ 0087 ] Referring to FIG . 4 , a block diagram of a battery 
less active and passive hybrid device according to a pre 
ferred embodiment of the present disclosure is illustrated , 
according to which the hybrid device for secure wireless 
payment comprises a secure element 1020 adapted for 
storing at least one secure payment applet and at least one 
token for secure contactless payment and operatively con 
nected with a passive data provisioning unit / an active opera 
tion unit 1010 and a passive operation unit 1030 . The present 
embodiment and the embodiments as shown in FIG . 1 and 
FIG . 2 differ in that the active operation unit is preferably 
adapted to be engageable and decoupleable or connected 
removably / decoupleably with the secure element . For 
example , the active operation unit could be integrated with 
the power transfer unit or an interface for power transfer 
( such as an USB interface for receiving power from an 
external USB power source / socket / cable ) and / or not to be 
mounted together nor connected permanently with the 
secure element and the passive operation unit on the hybrid 
device / the bendable board . 
[ 0088 ] The hybrid device is configured to be switchable 
between an active state and a passive state in response to the 
working requirements and conditions for various operations 
as required . In the active state , the active operation unit 1010 
is activated and powered on demand , e . g , by an external 
power source , to enable the hybrid device to function as an 
active device , and it is adapted for various operations 
requiring a relatively high and stable power consumption , 
among other , the operations for provisioning a personaliza 
tion information of a payment card and / or a payment token 
of the device to the secure element . In this regard , the active 
operation unit enables the hybrid device to support installing 
and loading of third party applications to the secure element 
by the end user . 
[ 0089 ] In the passive state , the active operation unit is 
deactivated , and / or decoupled with external power source , 
and the passive operation unit is activated / configured to 
enable the hybrid device to function as a passive device and 
adapted for various operations requiring a relatively low or 
transient power consumption , among other , conducting pay 
ment token verification and / or contactless payment transac 
tion operation via the secure element , wherein the low or 
transient operating power could be drawn from a predeter 
mined matching device adapted for working with a passive 
device . 
10090 ] In some embodiments such as the embodiment as 
shown in the FIG . 4 , while in the active state the active 
operation unit 1010 is activated by operatively coupled with 
and powered by a power transfer unit 1060 for conducting 
wireless data communication with a provisioning unit , such 
as a dedicated machine , or a computer , a smart or mobile 
device comes with a dedicated module for provisioning data 
to the secure element 1020 , whereby enabling the provi 
sioning of the personalization information of the payment 
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card , biometric data , health data , government related secu - 
rity data , hardware specific data , and / or the payment token 
of the device to the secure element from the provisioning 
unit . 
[ 0091 ] In some embodiment such as the embodiment as 
shown in the FIG . 4 , while in the passive state the passive 
operation unit 1030 is activated by operatively coupled with 
and wirelessly powered by a payment transaction unit 1050 , 
such as a dedicated machine terminal , or a computer , a smart 
or mobile device comes with a dedicated module for con 
tactless payment transaction with the secure element 1020 , 
whereby enabling the conducting of payment token verifi 
cation and / or contactless payment transaction operation with 
the payment transaction unit via the secure element . 
[ 0092 ] In some embodiments , the active operation unit 
comprises a first wireless communication unit adapted for 
coupling and conducting wireless data communication with 
the personalization information and payment token provi 
sioning unit . The first wireless communication unit is opera 
tively coupled with a power receiver unit and / or a transient 
power storage unit , preferably a supercap , adapted for 
receiving and / or storing power from the coupled power 
transfer unit , so as to enable the completion of routine and 
specific operations of the hybrid device requiring a relatively 
high and stable operating power . 
[ 0093 ] In some embodiments , the first wireless commu 
nication unit is a WIFI , BT , and / or NFC enabled commu 
nication unit , and preferably a BLE unit with a plurality of 
contacts ( and preferably , 2 or 4 contacts ) , preferably water 
proof and / or exposed contacts . 
[ 0094 ] In some embodiments , the passive operation unit 
comprises a second wireless communication unit , adapted 
for coupling and conducting wireless data communication 
with the payment transaction unit and operatively coupled 
with an antenna unit for receiving its operating power and 
payment transaction data and signals from the coupled 
payment transaction unit . 
[ 0095 ] In some embodiments , the second wireless com 
munication unit is a NFC enabled communication unit 
acting as a NFC passive target unit configured to draw its 
operating power from the payment transaction unit acting as 
a NFC initiator unit . 
[ 0096 ] In other embodiments , the first and second wireless 
communication unit are both or the same NFC enabled 
communication unit , namely the first wireless communica 
tion unit and the provisioning unit are both active mode NFC 
communication unit , as NFC devices can work in peer - to 
peer mode , which enables two active mode NFC - enabled 
devices to communicate with each other to exchange infor 
mation in an adhoc fashion , wherein one of the devices will 
deactivate its RF field while it is waiting for data . 
[ 0097 ] In some embodiments , the antenna unit comprises 
an antenna of a preferred dimension of 10x30 mm , and more 
preferably 10x24 mm . The dimension is desirable for con 
ducting stable and reliable data communication with the 
payment transaction unit without the need of incorporating 
an antenna booster to ensure proper operations of the passive 
operation unit , as could be found in some prior art devices 
using a relatively small or miniature antenna . If the dimen 
sion of the antenna is relative large , then the hybrid device 
might not be entirely fitted into some traditional wearable 
devices , such as a traditional watch and jewellery worn on 
wrist , waist , or neck , for example . 

[ 0098 ] In some embodiments , the secure element , the 
active operation unit , and the passive operation unit are 
configured to be operatively coupled with each other and 
mounted on a bendable board adapted for easy mounting on 
a non - planar or a curved surface or being readily insertable 
or embedded into a curved accommodating space ; or the 
active operation unit is adapted to be an external standalone 
unit and removably connected with the secure element 
and / or integrated with the power transfer unit rather than 
mounted on the bendable board . 
[ 0099 ] Now referring to FIG . 5 , a block diagram of a 
battery - less active and passive hybrid device according to 
another preferred embodiment of the present disclosure is 
illustrated , according to which the hybrid device for secure 
wireless payment comprises a secure element 1200 adapted 
for storing at least one secure payment applet and at least 
one token for secure contactless payment and operatively 
connected with a BLE enabled passive data provisioning 
unit / active operation unit and a NFC enabled passive opera 
tion unit . 
10100 ] In some embodiments such as the embodiment as 
shown in the FIG . 5 , the active operation unit is a BLE unit 
1100 comprising a plurality of contacts for receiving power 
from removably coupled power transmitter and the power 
transfer unit is a USB power transfer unit 1600 comprising 
a USB power transmitter , preferably equipped with connec 
tion members , such as connection pins or hooks , and / or 
fixing or locking members for making contact and / or inter 
locking with the contacts of the BLE unit , whereby provid 
ing the power to the BLE unit for conducting wireless data 
communication with a provisioning unit , namely a smart 
phone 1400 as shown in the FIG . 5 . The passive operation 
unit is a NFC passive target unit 1300 operatively coupled 
with and wirelessly powered by a payment transaction unit , 
namely a POS terminal 1500 , and configured to draw its 
operating power from the payment transaction unit acting as 
a NFC initiator unit for conducting payment token verifica 
tion and / or contactless payment transaction operation with 
the payment transaction unit via the secure element 1200 . 
( 0101 ] Further , in the hybrid device as shown in FIG . 5 . 
the secure element 1200 , the BLE unit 1100 , and the NFC 
passive target unit 1300 are operatively coupled with each 
other and mounted on a bendable board 1700 adapted for 
easy mounting on a non - planar or a curved surface and / or 
being readily insertable or embedded into a curved accom 
modating space . Alternatively , the BLE unit is adapted to be 
removably connected with the secure element without 
mounting fixedly on the bendable board ; and / or the BLE 
unit might be integrated with the USB power transfer unit 
1600 , as will be described in further details below . 
[ 0102 ] In some embodiments , the hybrid device is 
mounted at and preferably embedded into a band or buckle , 
preferably made of a non - metal material such as leather or 
plastic or the like to reduce the interference thereof , of a 
traditional watch to replace the original band or buckle of the 
watch of a user for conducting contactless payment trans 
actions and other applicable operations , such that the user 
could wear and use the watch in a traditional way while 
benefit from the contactless payment capabilities provided 
by the new and replaceable part of the watch . 
[ 0103 ] Referring to FIG . 6 , a schematic view of a watch 
band 6800 adopting the battery - less active and passive 
hybrid device according to one preferred embodiment of the 
present disclosure is illustrated , wherein the power transfer 
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unit is a USB power transfer unit 6900 substantially in the 
form of a clip / clamp or a forepart of clothes - pin . The USB 
power transfer unit comprises an upper part and a lower part 
on which a plurality of connection pins or hooks extended 
from the base of the lower part along a longitudinal axis are 
mounted firmly and adapted to engage with the respective 
contacts arranged in the watch band . The USB power 
transfer unit might further comprise at least one fixing or 
locking members ( not shown ) for making contact and / or 
interlocking with the contacts of the BLE unit . The power 
received through the contacts are used to power or activate 
directly the active operation unit , or activate an optional 
internal power source / accumulator ( such as a supercap in 
electric connection with the contacts for receiving and 
storing power from the coupled USB power transfer unit ) of 
the hybrid device embedded in the watch band for powering 
the active operation unit , comprising a MCU and BT / BLE 
unit operatively connected with the secure element and NFC 
unit . While in the passive state , the antenna of the passive 
unit will draws its operating power wirelessly from external 
payment transaction unit for powering the passive operation 
unit comprising the NFC unit operatively connected with the 
secure element and the antenna . 
[ 01041 Now referring to FIG . 7 , a schematic view of a 
watch band 7800 adopting the battery - less active and pas 
sive hybrid device according to another preferred embodi 
ment of the present disclosure is illustrated , wherein the 
power transfer unit is a USB power transfer unit 7900 also 
substantially in the form of a clip / clamp or a forepart of 
clothes - pin and integrated with the active operation unit 
comprising the BLE unit and the MCU . In this regard , the 
active operation unit is removably connected with the secure 
element and only the secure element and the passive opera 
tion unit will be mounted on the bendable board and 
embedded into the watch band , and such configuration will 
simplify substantially the layout and design of the hidden or 
concealed part of the hybrid device being mounted and 
embedded into the wearable device , such as the watch band . 
[ 0105 ] Similarly , the USB power transfer unit comprises 
an upper part and a lower part on which a plurality of 
connection pins or hooks extended from the base of the 
lower part along a longitudinal axis are mounted firmly and 
adapted to engage with the respective contacts arranged in 
the watch band and / or on the bendable board on which the 
secure element and passive operation unit are mounted . The 
USB power transfer unit might further comprise at least one 
fixing or locking members ( not shown ) for making contact 
and / or interlocking with the contacts operatively connected 
with the secure element and the NFC unit . The coupling 
between the connection pins and the contacts is adapted for 
provisioning personalization information of a payment card 
and / or a payment token of the device to the secure element 
via the external active operation unit . The contacts are 
adapted for enabling the power transmission and data com 
munication between the external action operation unit and 
the secure element . In this embodiment , there are four 
contacts such that data and power signal could be transferred 
concurrently to facilitate the operation of the active opera 
tion unit and the secure element . While in the passive state , 
the antenna will draws its operating power wirelessly from 
external payment transaction unit for powering the passive 
operation unit comprising the NFC unit operatively con 
nected with the secure element and the antenna . 

[ 0106 ] In some embodiments , the watch band and / or the 
bendable board comprise one or more optional second 
contacts adapted for provision of additional functions . For 
example , one of the optional second contacts is a reset 
contact to enable a warm or cold reboot / reset of the oper 
ating system / the kernel of the secure element when neces 
sary . In this regard , the power transfer unit also comprises 
one or more optional second connection pins or hooks 
adapted for making electric connection with the respective 
second contacts for implementation of the relevant addi 
tional functions . 
[ 0107 ] Referring to FIG . 8 , a block diagram of a battery 
less active and passive hybrid device according to a pre 
ferred embodiment of the present disclosure is illustrated , 
according to which the hybrid device adapted for various 
secure applications / operations / communication comprises a 
secure element 11020 adapted for storing at least one secure 
applet for conducting various secure applications / operations 
and at least one data segment / memory for secure contactless 
data transaction / exchange and operatively connected with 
an active operation unit 11010 and a passive operation unit 
11030 . The present embodiment is similar to the one as 
shown in FIG . 4 in structural , operational , and functional 
aspects , while the present embodiment and the embodiments 
as shown in FIGS . 1 - 2 and FIGS . 4 - 5 differ basically in that 
it further comprise a biometric unit 11080 for secondary or 
biometric authentication of user identity comprising one or 
more biometric readers / sensors capable of reading , writing 
and / or processing biometric data related to one or more of 
the following items / entries : fingerprint , palm / finger vein 
pattern , voice pattern , face recognition , DNA , palm print , 
hand geometry , iris recognition , and / or retina . The biometric 
unit 11080 is preferably a passive device and operatively 
connected with the secure element 11020 , the active opera 
tion unit 11010 , and the passive operation unit 11030 as 
shown in the figure . Definitely and apparently , the biometric 
unit could be also incorporated by and for use with all of the 
above embodiments in a similar manner . 
[ 0108 ] Further , the hybrid device of the present embodi 
ment is adapted not only for wireless payment but also for 
wireless data transaction / communication for use in various 
secure applications / operations as the secure element oper 
ated in active state could be provisioned with not only 
information of payment card and token for payment trans 
action , but also biometric data , health data , hardware spe 
cific data , and / or Government related security data and the 
like . In this regard , the hybrid device could be also adapted 
at least for use with various access control systems , intelli 
gent remote key systems for automobile , medical systems , 
or the like . 
10109 ] . In some embodiments , the hybrid device or the 
secure element operated in active state is provisioned with 
personalization information and / or biometric data of autho 
rized user / personnel and a secure applet configured for use 
with an access control system via the provisioning unit 
11040 and active operation unit 11010 . In operation , the 
hybrid device operated in passive state plays the role of an 
access card or ID badge of the access control system , and the 
passive operation unit 11030 draws its operating power from 
a card reader or a dedicated wireless data transaction unit 
11050 playing the role of the card reader of the access 
control system , such that the secure applet is activated to 
communicate wirelessly with the access control system for 
verification of user identity whereby opening respective 
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doors controlled by the access control system if the verifi 
cation result is positive . If a secondary authentication or 
biometric data is required by the access control system , the 
secure element or the secure applet operated in passive state 
receives and / or processes the biometric data of user pro 
vided by the biometric unit and forward wirelessly the 
original or processed biometric data to the access control 
system to ensure the security thereof . 
[ 0110 ] In some embodiments , the hybrid device or the 
secure element operated in active state is provisioned with 
hardware specific data ( such as intelligent key data of 
intelligent key system for one or more automobiles for 
activation and proper operations of the automobiles ) and / or 
biometric data of authorized person / driver and a secure 
applet configured for use with the respective intelligent key 
systems for automobile via the provisioning unit 11040 and 
active operation unit 11010 . In operation , the hybrid device 
operated in passive state plays the role of an intelligent key 
or remote controller of the intelligent key system embedded 
or installed in the automobile , and the passive operation unit 
11030 draws its operating power from a key reader or a 
dedicated wireless data transaction unit 11050 playing the 
role of the key reader of the intelligent key system of the 
automobile , such that the secure applet is activated to 
communicate wirelessly with the key system of the auto - 
mobile for verification of driver identity whereby activating 
and operating respective parts controlled by the intelligent 
key system if the verification result is positive . If a second 
ary authentication or biometric data is required by the 
intelligent key system , the secure element or the secure 
applet operated in passive state receives and / or processes the 
biometric data of user provided by the biometric unit and 
forward wirelessly the original or processed biometric data 
to the intelligent key system to ensure the security and 
proper operation thereof . 
[ 0111 ] In some embodiments , the hybrid device or the 
secure element operated in active state is provisioned with 
health data and / or biometric data of a participant / patient 
registered with an intelligent medical system and a secure 
applet configured for use with the medical system via the 
provisioning unit 11040 and active operation unit 11010 . 
The health data comprises physical condition data , medical 
history data , historical prescription data of previous treat 
ments or diagnoses , or the like . In operation , the hybrid 
device operated in passive state plays the role of an intelli 
gent medical card or a smart card for personal identification 
for the medical system , and the passive operation unit 11030 
draws its operating power from a card reader or a dedicated 
wireless data transaction unit 11050 playing the role of the 
card reader of the intelligent medical system , such that the 
secure applet is activated to communicate wirelessly with 
the intelligent medical system for verification of patient 
identity whereby enabling the provision and accessing of the 
medical history or the like by medical staffs of the intelligent 
medical system if the verification result is positive . If a 
secondary authentication or biometric data is required by the 
intelligent medical system , the secure element or the secure 
applet operated in passive state receives and / or processes the 
biometric data of the participant / patient provided by the 
biometric unit and forward wirelessly the original or pro 
cessed biometric data to the intelligent medical system to 
ensure the security and proper operation thereof . 
10112 ] In some embodiments , the hybrid device or the 
secure element operated in active state is provisioned with 

government related security data and / or biometric data of a 
citizen or a resident governed by the government and a 
secure applet configured for use with an intelligent system or 
a smart city program provided by the government via the 
provisioning unit 11040 and active operation unit 11010 . 
The government related security data comprises ID card or 
passport data , immigration or travel record data , contact 
information data , driving licence data , or the like . In opera 
tion , the hybrid device operated in passive state plays the 
role of an smart ID card for personal identification required 
by various intelligent systems or services provided by the 
government , and the passive operation unit 11030 draws its 
operating power from a card reader or a dedicated wireless 
data transaction unit 11050 playing the role of the card 
reader , such that the secure applet is activated to commu 
nicate wirelessly with the intelligent system for verification 
of personal identity whereby enabling the employment and 
accessing of various intelligent systems or services provided 
by the government if the verification result is positive . If a 
secondary authentication or biometric data is required by the 
intelligent system or services , the secure element or the 
secure applet operated in passive state receives and / or 
processes the biometric data of the participant / patient pro 
vided by the biometric unit and forward wirelessly the 
original or processed biometric data to the intelligent system 
to ensure the security and proper operation thereof . 
[ 0113 ] The hybrid device is configured to be switchable 
between an active state and a passive state in response to the 
working requirements and conditions for various operations 
as required . In the active state , the active operation unit 
11010 is activated and powered on demand , e . g , by an 
external power source , to enable the hybrid device to func 
tion as an active device , and it is adapted for various 
operations requiring a relatively high and stable power 
consumption , among other , the operations for provisioning 
one or more personalization information data , biometric 
data , health data , government related security data , hardware 
specific identification data and / or a token of the device to the 
secure element . In this regard , the active operation unit 
enables the hybrid device to support installing and loading 
of third party applications and application - specific data to 
the secure element by the end user . 
[ 0114 ] . In the passive state , the active operation unit is 
deactivated , and / or decoupled with external power source , 
and the passive operation unit is activated / configured to 
enable the hybrid device to function as a passive device and 
adapted for various operations requiring a relatively low or 
transient power consumption , among other , conducting data 
verification and / or contactless data transaction operation via 
the secure element , wherein the low or transient operating 
power could be drawn from a predetermined matching 
device adapted for working with a passive device . 
[ 0115 ] In some embodiments such as the embodiment as 
shown in the FIG . 8 , while in the active state the active 
operation unit 11010 is activated by operatively coupled 
with and powered by a power transfer unit 11060 for 
conducting wireless data communication with a provision 
ing unit , such as a dedicated machine , or a computer , a smart 
or mobile device comes with a dedicated module for pro 
visioning data to the secure element 11020 , whereby 
enabling the provisioning of the personalization information 
or the like and / or the token of the device to the secure 
element from the provisioning unit . 
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[ 0116 ] In some embodiment such as the embodiment as 
shown in the FIG . 8 , while in the passive state the passive 
operation unit 11030 is activated by operatively coupled 
with and wirelessly powered by a data transaction unit 
11050 , such as a dedicated machine terminal , or a computer , 
a smart or mobile device comes with a dedicated module for 
contactless payment transaction with the secure element 
11020 , whereby enabling the conducting of data verification 
and / or contactless data transaction operation with the pay 
ment transaction unit via the secure element . 
[ 0117 ] Now referring to FIG . 9 , a block diagram of a 
battery - less active and passive hybrid device according to 
another preferred embodiment of the present disclosure is 
illustrated , according to which the hybrid device adapted for 
various secure applications / operations / communication com 
prises a secure element 11200 adapted for storing at least one 
secure applet for conducting various secure applications / 
operations and at least one data segment / memory for secure 
contactless data transaction / exchange and operatively con 
nected with a BLE enabled active operation unit and a NFC 
enabled passive operation unit . The present embodiment is 
similar to the one as shown in FIG . 5 in structural , opera 
tional , and functional aspects , while the present embodiment 
and the embodiments as shown in FIGS . 1 - 2 and FIGS . 4 - 5 
differ basically in that it further comprise a biometric unit 
11800 for secondary or biometric authentication of user 
identity comprising one or more biometric readers / sensors 
capable of reading , writing and processing biometric data 
related to vein pattern , fingerprints , hand geometry , DNA , 
voice pattern , iris pattern , signature dynamics and / or face 
detection . The biometric unit 11800 is operatively connected 
with the secure element 11200 , the BLE unit 11100 , and the 
NFC target unit 11300 as shown in the figure . Definitely and 
apparently , the biometric unit could be also incorporated by 
and for use with all of the above embodiments in a similar 
manner . 
[ 0118 ] In some embodiments such as the embodiment as 
shown in the FIG . 9 , the active operation unit is a BLE unit 
11100 comprising a plurality of contacts for receiving power 
from removably coupled power transmitter and the power 
transfer unit is a USB power transfer unit 11600 comprising 
a USB power transmitter , preferably equipped with connec 
tion members , such as connection pins or hooks , and / or 
fixing or locking members for making contact and / or inter 
locking with the contacts of the BLE unit , whereby provid 
ing the power to the BLE unit for conducting wireless data 
communication with a provisioning unit , namely a smart 
phone 11400 as shown in the FIG . 9 . The passive operation 
unit is a NFC passive target unit 11300 operatively coupled 
with and wirelessly powered by a payment transaction unit , 
namely a wireless data transaction terminal 11500 , and 
configured to draw its operating power from the payment 
transaction unit acting as a NFC initiator unit for conducting 
data verification and / or contactless data transaction opera 
tion with the data transaction terminal via the secure element 
11200 . 
[ 0119 ] Further , in the hybrid device as shown in FIG . 9 , 
the secure element 11200 , the BLE unit 11100 , and the NFC 
passive target unit 11300 are operatively coupled with each 
other and mounted on a bendable board 11700 adapted for 
easy mounting on a non - planar or a curved surface and / or 
being readily insertable or embedded into a curved accom - 
modating space . In some embodiments , the biometric unit 
11800 is also operatively coupled with the secure element 

11200 , the BLE unit 11100 , and the NFC passive target unit 
11300 and mounted together with them on the bendable 
board 11700 . Alternatively , the BLE unit is adapted to be 
removably connected with the secure element without 
mounting fixedly on the bendable board ; and / or the BLE 
unit might be integrated with the USB power transfer unit 
11600 , similar to the foregoing embodiments . 
[ 0120 ] In some embodiments , the hybrid device is 
mounted at and preferably embedded into a band or buckle , 
preferably made of a non - metal material such as leather or 
plastic or the like to reduce the interference thereof , of a 
traditional watch to replace the original band or buckle of the 
watch of a user for conducting contactless data transactions 
and other applicable operations making use of biometric 
data , health data , hardware specific data , and / or Government 
related security data and the like , such that the user could 
wear and use the watch in a traditional way while benefit 
from the contactless secure data communication / processing 
capabilities provided by the new and replaceable part of the 
watch . 
[ 0121 ] Referring to FIGS . 10a - 10b , schematic views of an 
universal passive provisioning unit or the active operation 
unit adopted by the battery - less active and passive hybrid 
device according to one preferred embodiment of the present 
disclosure are illustrated , wherein the active operation unit 
is integrated with the power transfer unit and / or an interface 
for power transfer to form an universal passive provisioning 
unit being substantially in form of a clip / clamp or a forepart 
of clothes - pin and adapted for provisioning various matched 
and compatible smart wearables of various forms and 
dimensions ( such us a wristband or a watch band of various 
dimensions as described above ) . The power transfer unit / the 
interface for power transfer of the embodiment is a USB 
power transmitter or a USB interface / cable with ends con 
nected respectively with a USB power socket ( e . g . the power 
socket on a smartphone , or a mobile device . a computer , or 
the like ) and a proximal end ( such as the rightmost end in the 
figure ) of the universal passive provisioning unit . The uni 
versal passive provisioning unit comprises a BLE controller / 
unit and a ISO7816 type APDU driver / reader unit opera 
tively connected with a MCU , which comes with a plurality 
of connection pins , such as 5 connection pins ( namely the 
VCC , CLK , RST , GND , and IO pins ) as shown in the FIG . 
10a , for enabling a detachable connection and communica 
tion with the secure element and NFC unit mounted on a 
passive bendable board embedded or mounted into a smart 
wearable device , such as a wristband or watch band with 5 
contacts as shown in the FIG . 10a . The connection pins of 
the universal passive provisioning unit are adapted for 
engaging or coupling with the 5 contacts for provisioning 
one or more personalization information data , biometric 
data , health data , government related security data , hardware 
specific data , and / or a token of the device to the secure 
element . After provisioning process , the universal passive 
provisioning unit will be disengaged with the bendable 
board , such that the passive bendable board is now adapted 
and suitable for conducting data verification and / or contact 
less data transaction operation with dedicated terminal or 
conventional POS terminals via the secure element . 
[ 0122 ] Referring to FIG . 106 , the universal passive pro 
visioning unit substantially in the form of a clip / clamp or a 
forepart of clothes - pin and adapted for provisioning various 
matched and compatible smart wearables of various forms 
and dimensions ( such us a wristband or a watch band of 
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various dimensions as described above and shown in the 
figure ) is depicted , which is similar to the power transfer unit 
shown in FIGS . 6 - 7 in terms of their appearance and also 
comprises a lower part with a flattened portion located at its 
proximal end and a depressed portion at its distal end on 
which a plurality of connection members are arranged for 
enabling power and signal transmission ; and an upper part 
hingeably mounted over the lower part and configured to be 
switchable between an opened position / state in which its 
proximal end is configured to make contact with the proxi 
mal end of the lower part and its distal end is configured to 
disengage with the distal end of the lower part , such that the 
connection members and depressed portion are accessible to 
receive at least partly a respective external engageable 
passive member ( such as a wristband or a watch band as 
described above and shown in FIG . 106 ) comprising the 
secure element and passive operation unit adapted for con 
ducting power and data transmission or operation therebe 
tween , such as operation for provisioning of personalization 
information data , biometric data , health data , government 
related security data , hardware specific identification data , 
and / or a token of the device ; and a closed position / state ( the 
position as shown in FIG . 10b ) in which its distal end is 
configured to make contact with the distal end of the lower 
part and its proximal end is configured to disengage with the 
proximal end of the lower part , such that the connection 
members and depressed portion are covered by the upper 
part and the engaged passive member is sandwiched 
between and locked by the upper and lower parts for 
facilitating the power and data transmission or operation 
therebetween . As can be seen from the figure , an optional 
protrusion extended in a width direction is arranged at the 
bottom side of the upper part and positioned at a location 
corresponding to the same of the connection members 
arranged at the lower art , so as to act as an optional fixing 
or locking member for facilitating or securing the engage 
ment between the universal passive provisioning unit and 
the passive member , as shown in the FIG . 10b . After 
completion of the power and data transmission or operation , 
such as operation for provisioning , the upper part might be 
hinged or switched to the opened position / state and the 
provisioned passive member could be removed from the 
depressed portion and is made ready and configured for 
conducting data verification and / or contactless data transac 
tion operation with dedicated terminals or conventional 
terminals , such as a NFC POS terminal , via the secure 
element . 
[ 0123 ] Now referring to FIG . 11a , a schematic view of a 
watch band 110000 adopting a biometric enabled wireless 
secure payment and / or data transaction apparatus 111000 
according to one preferred embodiment of the present dis 
closure is illustrated . The biometric enabled wireless secure 
payment and / or data transaction apparatus is mounted on or 
embedded at least partially in the watch band and configured 
to play the role of a biometric enabled wearable payment , 
access and digital authentication device and the biometric 
unit incorporated therewith is configured to enable biometric 
authentication in a range of form factors / items , such as 
watches / watch bands , bracelets , jewellery , fitness bands and 
many other kinds of accessories , and instantly transforming 
those items into payment and access devices , wherein such 
devices are capable of providing the highest level of security 
for payments and transactions by achieving global EMV 
Standards . In some embodiments , the biometric enabled 

wireless secure payment and / or data transaction apparatus is 
positioned adjacent to or as close as possible to the watch 
dial to minimize any possible RF - interference with RF 
components of the watch ; and / or the watch band is made of 
silicone and / or leather to minimize any possible RF - inter 
ference . 
[ 0124 ] Referring to FIG . 11b , a schematic block diagram 
of the biometric enabled wireless secure payment and / or 
data transaction apparatus of FIG . 11a is depicted . The 
biometric enabled wireless secure payment and / or data 
transaction apparatus comprises a biometric unit ( or a finger 
print processing unit , as depicted in the present embodi 
ment ) including a biometric sensor 111100 ( or a finger print 
sensor , as depicted in the figure ) connected with a biometric 
MCU 111200 ( or a finger print MCU , as depicted in the 
figure ) ; a foregoing active and passive hybrid device 111300 
comprising a secure element integrated or connected with a 
wireless communication unit ( preferably a NFC enabled 
communication unit ) and an antenna unit 111400 ; wherein 
various components of the biometric enabled wireless secure 
payment and / or data transaction apparatus are operably 
connected for conducting preset operations . In some 
embodiments , the biometric MCU and the hybrid device , 
and particularly the secure element are connected via Inter 
Integrated Circuit ( 12C ) interface / protocol . 
[ 0125 ] In some embodiments , the biometric enabled wire 
less secure payment and / or data transaction apparatus fur 
ther comprises a battery unit 111210 ( preferably a micro 
battery , more preferably a one - off micro battery requiring no 
recharging capability ) , a power switch unit 111220 ( prefer 
ably a power on button ) , and a visual and / or audible indi 
cator unit 111230 ( preferably a LED indicator unit compris 
ing at least one LED and / or an audio device comprising a 
beeper and / or a speaker ( not shown ) ) operably connected 
with each other and further connected with the finger print 
MCU respectively . The battery unit is configured to power 
the biometric unit once activated via the power switch unit 
to enable manipulation of biometric data and data commu 
nication among the biometric unit and the hybrid device , 
particularly the secure element thereof , for conducting pre 
determined operations for payment , access and digital 
authentication ; wherein the biometric unit is configured to 
collect a biometric data from the biometric readers / sensors 
and compare it with a pre - stored user identity / specific bio 
metric data to generate a result of comparison and to 
determine whether the secure element needs to be operated 
for conducting secure payment or data transactions and to 
control an output of the visual and / or audible indicator unit 
to provide a proper or corresponding visual and / or audible 
indication for the result of comparison and / or latest status of 
secure payment or data transactions . 
( 0126 ] In some embodiments , the battery unit is non 
rechargeable and non - replaceable and could be used for 
several thousand times ( e . g . > 3000 times ) or a period 
conformed with the lifetime of a conventional credit card ; 
and / or the power switch unit or the power on button is 
positioned underneath the finger print sensor and / or the 
finger print MCU finger print sensor such that the finger 
print of the user could be instantly scanned while activating 
the biometric enabled wireless secure payment and / or data 
transaction apparatus with the user finger . 
[ 0127 ] In other embodiments , the biometric enabled wire 
less secure payment and / or data transaction apparatus is 
dispensed with the power switch unit and the battery unit , 
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namely the one - off battery , and the finger print MCU and the 
finger print sensor are activated by a nearby RF field or a 
signal received from the antenna unit of the hybrid device , 
which means the finger print the finger print MCU and / or the 
finger print sensor are devised and acted as passive devices 
and could be activated via a nearby POS terminal , for 
example . 
[ 0128 ] In several embodiments , the LED indicator unit is 
configured to change or switch its color to a preset color for 
providing proper or corresponding indication for validity of 
user identity authentication or latest status of operation of 
the wireless secure payment and / or data transaction appa 
ratus . For example , it will emit green light when the authen 
tication is passed and red light if the authentication is failed . 
Further , the biometric enabled wireless secure payment 
and / or data transaction apparatus might be provisioned with 
a plurality of credit card numbers or relevant tokens ; and 
then the LED indicator unit might display a first color to 
represent a default / first credit card / token ( e . g . a VISA card 
issued from a first bank ) and emits a second color when a 
second credit card / token ( e . g . a MasterCard card issued from 
a second bank ) is selected by the user to conduct a desired 
payment / data transaction . In addition , finger print enroll 
ment could be conducted for one or more user fingers . 
During the enrollment process , the biometric enabled wire 
less secure payment and / or data transaction apparatus might 
be entered into an " enrollment mode ” , which might be 
indicated with a flashing operation of the LED indicator unit 
and the enrollment process might be also facilitated or 
guided via the various operations of the LED indicator unit . 
[ 0129 ] Now referring to FIGS . 12a - 12b , a perspective 
view and an exploded view of an example biometric enabled 
wireless secure payment and / or data transaction apparatus 
according to a preferred embodiment of the present disclo 
sure are illustrated respectively . The biometric enabled wire 
less secure payment and / or data transaction apparatus is 
embedded or concealed at least partly in a wearable , such as 
a watch band , and it comprises a biometric unit ( or a finger 
print processing unit , as depicted in the present embodi 
ment ) including a finger print sensor 121100 connected with 
a finger print MCU121200 ; a foregoing hybrid device 
121300 comprising a secure element and a NFC driver or 
NFC enabled communication unit connected with an 
antenna unit 121400 for NFC operations ; wherein various 
components of the biometric enabled wireless secure pay 
ment and / or data transaction apparatus are operably con 
nected for conducting preset data and payment transactions / 
operations in response to respective user operations . 
[ 0130 ] As depicted in the figure , the example biometric 
enabled wireless secure payment and / or data transaction 
apparatus is compact in size , and preferably might be of a 
dimension of 60 . 70 mmx17 . 60 mmx1 . 60 mm , and com 
prises a epoxy layer / plate 120500 acting as a basal plate , on 
which an optional battery 120400 , and preferably a flexible 
battery , is arranged for powering the wireless secure pay 
ment and / or data transaction apparatus as required for con 
ducting specific operations , such as data provisioning opera 
tions and biometric data enrollment operations requiring a 
substantial amount of power . A first or lower adhesive pad 
is positioned between the battery and a PCB or main board 
for ensuring the proper positioning thereof . The main board 
includes the finger print sensor 121100 , the finger print 
MCU121200 ; a LED indicator 121230 accompanied with a 
light guide 121232 , and the hybrid device 121300 with the 

secure element mounted thereon via surface mount technol 
ogy , wherein the finger print sensor 121100 , the finger print 
MCU121200 are mounted at the proximal end , while the 
hybrid device 121300 and the antenna unit 121400 , prefer 
ably of a size of 30 mmx11 mm , are mounted at distal end 
of the main board . A second or upper adhesive pad is placed 
to ensure a proper positioning of the main board and a plate 
holding , preferably made of 0 . 15 - mm thick stainless steel 
plate . The example biometric enabled wireless secure pay 
ment and / or data transaction apparatus is bendable for easy 
insertion into a traditional wearable requiring the capability 
of performing wireless secure payment and / or data transac 
tion . 
[ 0131 ] In some embodiments , the biometric enabled wire 
less secure payment and / or data transaction apparatus is 
configured to conduct a process for finger print enrolment , 
wherein one or more fingers could be enrolled , such as the 
thumb , the index finger , middle finger , and so on . The 
process comprises an activation step in which the user 
presses the finger print sensor and the button underneath 
with respective fingers to activate the finger print sensor and 
the finger print MCU after setting and switching them or the 
wireless secure payment and / or data transaction apparatus 
from an " un - enrolled ” or “ normal ” mode into an " enroll 
ment mode ” ; an enrollment step in which the user places the 
respective fingers on the finger print sensor for several times 
to gather and determine a complete finger print data asso 
ciated with the finger , wherein the visual and / or audible 
indicator unit , such as a LED indicator , will guide user 
throughout the process . For example , a static red light might 
means “ ready to place / scan finger ” , a flash red light might 
means “ lift finger for the next placement ” and a green light 
might means the completion of enrollment for the respective 
fingers . 
[ 0132 ] The process further comprises a completion step , 
wherein after repeating / completing the enrollment process 
for the one or more fingers , the wireless secure payment 
and / or data transaction apparatus will be fully enrolled and 
power down after setting and switching it from the " enroll 
ment mode ” into the “ normal ” mode adapted for effecting 
secure payment and / or data transactions . 
10133 ] In this regard , on the next activation of the wireless 
secure payment and / or data transaction apparatus , it will be 
entered into the “ normal ” mode ready for transactions . 
[ 0134 ] After finger print data are enrolled in the wireless 
secure payment and / or data transaction apparatus embedded 
into a wearable , the user might presses finger print sensor 
and the button underneath to draw power from the battery 
unit to activate biometric MCU and secure element or they 
could be activated by a nearby RF source . For example , the 
user might holds the wearable over an EMV contactless POS 
terminal , the power from RFID captured by antenna unit 
activates biometric MCU and secure element . After the user 
puts finger on the finger print sensor to capture image of the 
finger , finger print data is processed and compared , and a 
match result will be ready within 1 second . The finger print 
match result will be sent to the payment application in the 
secure element . If the authentication is successful , the pay 
ment transaction can be completed . If the authentication is 
not successful , the consequence shall be depending on the 
configuration preset by the issuer or provider of wireless 
payment system . In general , the payment or data transaction 
can be completed within 1 second to provide an optimized 
user experience . 

ac 
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[ 0135 ] The present disclosure is described according to 
specific embodiments , but those skilled in the art will 
appreciate that various changes and equivalents might be 
made without departing from the scope of the present 
disclosure . In addition , many modifications might be made 
to the present disclosure without departing from the scope of 
the invention in order to adapt to specific circumstances or 
components of the present disclosure . Accordingly , the 
present disclosure is not limited to the specific embodiments 
disclosed herein , and shall include all embodiments falling 
within the scope of the claims . 

1 . A biometric enabled wireless secure payment and / or 
data transaction apparatus including a battery - less active and 
passive hybrid device for secure wireless data transaction 
comprising a secure element adapted for storing at least one 
biometric enabled secure applet and at least one data seg 
ment for secure contactless data transaction and operatively 
connected with an active operation unit and a passive 
operation unit ; and preferably the active operation unit is 
adapted to be connected removably with the secure element ; 
and 

wherein the hybrid device is configured to be switchable 
between an active state in which the active operation 
unit is activated on demand to enable the hybrid device 
to function as an active device and adapted for provi 
sioning one or more personalization information data , 
biometric data , health data , government related security 
data , hardware specific data , and / or a token of the 
device to the secure element ; and a passive state in 
which the active operation unit is deactivated and the 
passive operation unit is activated / configured to enable 
the hybrid device to function as a passive device and 
adapted for conducting data verification and / or contact 
less data transaction operation via the secure element ; 
and 

it further comprises a biometric unit operably connected 
with the hybrid device for biometric authentication 
comprising a MCU connected with one or more bio 
metric readers / sensors for reading , writing , storing , 
and / or processing biometric data related to fingerprint , 
palm / finger vein pattern , voice pattern , face recogni 
tion , DNA , palm print , hand geometry , iris recognition , 
and / or retina ; and 

preferably it further comprises a battery unit , a power 
switch unit , and a visual and / or audible indicator unit 
operably connected with each other and further con 
nected with the biometric unit respectively , wherein the 
battery unit is configured to power the biometric unit 
once activated via the power switch unit to enable 
manipulation of biometric data and data communica 
tion among the biometric unit and the hybrid device , 
particularly the secure element , for conducting prede 
termined operations for payment , access and digital 
authentication ; wherein the biometric unit is configured 
to collect a biometric data from the biometric readers / 
sensors and compare it with a pre - stored user identity / 
specific biometric data to generate a result of compari 
son and to determine whether the secure element needs 
to be operated for conducting secure payment or data 
transactions and to control an output of the visual 
and / or audible indicator unit to provide a proper or 
corresponding visual and / or audible indication for the 
result of comparison and / or latest status of secure 
payment or data transactions . 

2 . The transaction apparatus according to claim 1 , 
wherein in the active state the active operation unit is 
activated by operatively coupled with and powered by a 
power transfer unit for conducting wireless data communi 
cation with a provisioning unit , preferably a smartphone , for 
provisioning of the personalization information data , bio 
metric data , health data , government related security data , 
hardware specific data , and / or the token of the device to the 
secure element from the provisioning unit . 

3 . The transaction apparatus according to claim 1 , 
wherein in the passive state the passive operation unit is 
activated by operatively coupled with and wirelessly pow 
ered by a data transaction unit , preferably a data transaction 
terminal , for conducting data verification and / or contactless 
data transaction operation with the data transaction unit via 
the secure element . 

4 . The transaction apparatus according to claim 2 , 
wherein the active operation unit comprises a first wireless 
communication unit adapted for coupling and conducting 
wireless data communication with the provisioning unit , and 
operatively coupled with a power receiver unit and / or a 
transient power storage unit , preferably a supercap , adapted 
for receiving and / or storing power from the coupled power 
transfer unit . 

5 . The transaction apparatus according to claim 4 , 
wherein the first wireless communication unit is a WIFI , BT , 
and / or NFC enabled communication unit , and preferably a 
BLE unit with contacts , preferably waterproof and / or 
exposed contacts . 

6 . The transaction apparatus according to claim 5 , 
wherein the power transfer unit is a USB power transmitter , 
preferably equipped with connection members , preferably 
connection pins or hooks , and / or fixing or locking members 
for making contact and / or interlocking with the contacts of 
the BLE unit . 

7 . The transaction apparatus according to claim 3 , 
wherein the passive operation unit comprises a second 
wireless communication unit , preferably a NFC enabled 
communication unit , adapted for coupling and conducting 
wireless data communication with the data transaction unit 
and operatively coupled with an antenna unit for receiving 
its operating power and data transaction data and signals 
from the coupled data transaction unit . 

8 . The transaction apparatus according to claim 7 , 
wherein the second wireless communication unit is a NFC 
enabled communication unit acting as a NFC passive target 
unit configured to draw its operating power from the data 
transaction unit acting as a NFC initiator unit . 

9 . The transaction apparatus according to claim 7 , 
wherein the antenna unit comprises an antenna of a dimen 
sion adapted to draw operating power directly from a data 
signal generated from the data transaction unit without a 
need for amplifying the data signal . 

10 . The transaction apparatus according to claim 1 , 
wherein the secure element , the active operation unit , and 
the passive operation unit are configured to be operatively 
coupled with each other and mounted on a battery - less 
bendable board adapted for easy mounting on a non - planar 
or a curved surface or being readily insertable or embedded 
into a curved accommodating space ; or the active operation 
unit is adapted to be removably connected with the secure 
element and / or integrated with the power transfer unit . 

11 . The transaction apparatus according to claim 1 , 
wherein the active operation unit is integrated with a power 
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transfer or receiver unit and / or an interface for power 
transfer to form an universal passive provisioning unit for 
secure element being substantially in form of a clip / clamp or 
a forepart of clothes - pin and comprising a lower part with a 
flattened portion located at its proximal end and a depressed 
portion at its distal end on which a plurality of connection 
members are arranged for enabling power and signal trans 
mission ; and an upper part hingeably mounted over the 
lower part to be switchable between an opened position / state 
in which its proximal end is configured to make contact with 
the proximal end of the lower part and its distal end is 
configured to disengage with the distal end of the lower part 
to make the connection members and depressed portion 
accessible and a closed position / state in which its distal end 
is configured to make contact with the distal end of the lower 
part and its proximal end is configured to disengage with the 
proximal end of the lower part to make the connection 
members and depressed portion covered and concealed by 
the upper part 

12 . A method for providing contactless data transaction 
capabilities to a traditional wearable device by a biometric 
enabled wireless secure payment and / or data transaction 
apparatus including a battery - less active and passive hybrid 
device for secure wireless data transaction comprising a 
secure element adapted for storing at least one biometric 
enabled secure applet and at least one data segment for 
secure contactless data transaction and operatively con 
nected with a biometric unit , an active operation unit , 
preferably adapted to be connected removably with the 
secure element , and a passive operation unit , comprising 
steps of ; 
mounting or embedding the biometric enabled wireless 

secure payment and / or data transaction apparatus at or 
into the traditional wearable device ; 

switching or setting the hybrid device to an active state by 
having the active operation unit activated on demand to 
enable the hybrid device to function as an active device 
and the secure element provisioned with one or more 
personalization information data , biometric data , health 
data , government related security data , hardware spe 
cific identification data , and / or a token of the device ; 
and 

switching or setting the hybrid device to a passive state by 
having the active operation unit deactivated and the 
passive operation unit activated / configured to enable 
the hybrid device to function as a passive device and 
the secure element configured for conducting data 
verification and / or contactless data transaction opera 
tion via the secure element ; and 

further comprising steps of : 
enrolling a first biometric data , related to fingerprint , 

palm / finger vein pattern , voice pattern , face recogni 
tion , DNA , palm print , hand geometry , iris recognition , 
and / or retina , into the biometric unit operably con 
nected with the hybrid device , and particularly the 
secure element before or after mounting or embedding 
the biometric enabled wireless secure payment and / or 
data transaction apparatus at or into the traditional 
wearable device ; and 

acquiring a second biometric data and compare it with the 
first biometric data for effecting a biometric authenti 
cation via the biometric unit to determine validity of 

proceeding further before conducting data verification 
and / or contactless data transaction operation via the 
secure element . 

13 . The method for providing contactless data transaction 
capabilities to a traditional wearable device according to 
claim 12 , wherein in the active state the active operation unit 
is activated by operatively coupled with and powered by a 
power transfer unit for conducting wireless data communi 
cation with a provisioning unit , preferably a smartphone , for 
provisioning of the personalization information data , bio 
metric data , health data , government related security data , 
hardware specific identification data , and / or the token of the 
device to the secure element from the provisioning unit ; 
and / or 

in the passive state the passive operation unit is activated 
by operatively coupled with and wirelessly powered by 
a data transaction unit , preferably a data transaction 
terminal , for conducting data verification and / or con 
tactless data transaction operation with the data trans 
action unit via the secure element . 

14 . The method for providing contactless data transaction 
capabilities to a traditional wearable device according to 
claim 12 , wherein the active operation unit comprises a first 
wireless communication unit adapted for coupling and con 
ducting wireless data communication with the provisioning 
unit , and operatively coupled with a power receiver unit 
and / or a transient power storage unit , preferably a supercap , 
adapted for receiving and / or storing power from the coupled 
power transfer unit . 

15 . The method for providing contactless data transaction 
capabilities to a traditional wearable device according to 
claim 14 , wherein the first wireless communication unit is a 
WIFI , BT , and / or NFC enabled communication unit , and 
preferably a BLE unit with contacts , preferably waterproof 
and / or exposed contacts . 

16 . The method for providing contactless data transaction 
capabilities to a traditional wearable device according to 
claim 15 , wherein the power transfer unit is a USB power 
transmitter , preferably equipped with connection members , 
preferably connection pins or hooks , and / or fixing or locking 
members for making contact and / or interlocking with the 
contacts of the BLE unit . 

17 . The method for providing contactless data transaction 
capabilities to a traditional wearable device according to 
claim 13 , wherein the passive operation unit comprises a 
second wireless communication unit , preferably a NFC 
enabled communication unit , adapted for coupling and con 
ducting wireless data communication with the data transac 
tion unit and operatively coupled with an antenna unit for 
receiving its operating power and data transaction data and 
signals from the coupled data transaction unit . 

18 . The method for providing contactless data transaction 
capabilities to a traditional wearable device according to 
claim 17 , wherein the second wireless communication unit 
is a NFC enabled communication unit acting as a NFC 
passive target unit configured to draw its operating power 
from the payment transaction unit acting as a NFC initiator 
unit ; and / or 

the antenna unit comprises an antenna of a dimension 
adapted to draw operating power directly from a data 
signal generated from the data transaction unit without 
a need for amplifying the data signal . 

19 . The method for providing contactless data transaction 
capabilities to a traditional wearable device according to 
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claim 12 , wherein the secure element , the biometric unit , the 
active operation unit , and the passive operation unit are 
configured to be operatively coupled with each other and 
mounted on a bendable board adapted for easy mounting on 
a non - planar or a curved surface or being readily insertable 
or embedded into a curved accommodating space ; or the 
active operation unit is adapted to be removably connected 
with the secure element and / or integrated with the power 
transfer unit . 

20 . A wearable device , including a watch band , a bracelet , 
a jewellery , a fitness band , a timepiece , a wristband , a key 
fob , a power bank , comprising a biometric enabled wireless 
secure payment and / or data transaction apparatus according 
to claim 1 . 


