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ABSTRACT

A mobile device includes a smartcard controller that does not rely on power received
from an interrogating RF field. The mobile device also includes a small inductive device capable
of inductive coupling with an RFID reader. The smartcard controller includes circuitry to
modulate an impedance of a port coupled to the inductive element when in the presence of an

interrogating RF field at substantially 13.56 MHz.
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CLAIMS

We claim:

1. A mobile device comprising:

a power source;

a smartcard controller coupled to the power source to receive power;

an antenna tuned to operate at substantially 13.56 MHz, wherein the antenna
interacts with a Near Field Communication (NFC) reader external to the mobile phone;
and

an active transmit driver circuit coupled to the power source to receive power,
wherein the active transmit driver circuit effects the transmission of data between the

antenna and the NFC reader.

2. The mobile device of claim 1, wherein the transmitted data includes ticketing information

for a mass transit system.

3. The mobile device of claim 1, wherein the transmitted data includes transaction

information for a mobile payment.
4. The mobile device of claim 1, wherein the NFC reader is a point-of-sale NFC reader.
5. The mobile device of claim 1, wherein the antenna includes an inductive element.

6. The mobile device of claim 1, wherein the active transmit driver circuit includes one or

more of an amplifier filter, oscillator, and/or modulator.

7. The mobile device of claim 1 comprising an amplifier coupled to the power source to

receive power, wherein the amplifier is further coupled to the antenna.

8. The mobile device of claim 7, wherein the amplifier amplifies a signal received at the

antenna, and provides the amplified signal to the smartcard controller.

Docket No.: 18.115.026US13 30

Samsung Exhibit 1070
Page 4 of 501



9. The mobile device of claim 1, wherein the smartcard controller includes a bridge

rectifier.

10. A method of activation, the method comprising:
receiving a communication via a network including a request for activation; and
sending a communication to a mobile device via a network, wherein the
communication comprises an activation code provided in response to the request for
activation;
wherein verification of the activation code results in activation of a built-in RFID
functionality in the mobile device;
wherein the mobile device comprises:
a smartcard controller providing the RFID functionality and coupled to
receive power from the mobile device;
an antenna tuned to operate at substantially 13.56 MHz; and
an active transmit driver circuit coupled to receive power from the mobile
device;
wherein the activated RFID functionality comprises transmission of data
between the antenna and an external RFID reader, the transmission effected by

the active transmit driver circuit.

11. The method of claim 10, wherein the RFID functionality is a Near Field Communication

(NFC) functionality and the RFID reader is a NFC reader.

12. The method of claim 10, wherein the transmitted data includes ticketing information for a

mass transit system.

13. The method of claim 10, wherein the transmitted data includes transaction information

for a mobile payment.

14. The method of claim 10, wherein the antenna includes an inductive element.

Docket No.: 18.115.026US13 31

Samsung Exhibit 1070
Page 5 of 501



15.

16.

17.

18.

19.

20.

The method of claim 10, wherein the active transmit driver circuit includes one or more

of an amplifier filter, oscillator, and/or modulator.

The method of claim 10, wherein the mobile device further comprises an amplifier
coupled to the antenna and further coupled to receive power from the mobile device,

wherein the amplifier operates to amplify a signal received by the antenna.

A method of near field communication between a mobile device and an NFC reader, the
method comprising:

coupling a smartcard controller and an active transmit driver to a power source of
the mobile device;

providing power to the smartcard controller and the active transmit driver circuit
from the power source of the mobile device;

coupling the active transmit driver circuit to an antenna of the mobile device,
wherein the antenna is tuned to operate at substantially 13.56 MHz; and

driving the transmission of data by the active transmit driver circuit from the

antenna to the NFC reader.

The method of claim 17 further comprising:
amplifying a signal received from the antenna; and

providing the amplified signal to the smartcard controller.

The method of claims 10 or 17, wherein the transmitted data includes ticketing

information for a mass transit system.

The method of claims 10 or 17, wherein the transmitted data includes transaction

information for a mobile payment.
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METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INLCUDING MOBILE PAYMENTS AND TICKETING

CLAIM FOR PRIORITY

[0001] This application is a continuation of, and claims the benefit of priority to U.S.
Patent Application No. 16/791,609, filed February 14, 2020, which is a continuation of, and
claims the benefit of priority to U.S. Patent Application No. 16/393,275, filed April 24, 2019,
now issued on March 31, 2020 as U.S. Patent No. 10,607,129, which is a continuation of, and
claims the benefit of priority to U.S. Patent Application No. 15/904,328, filed on February 24,
2018, now issued on June 11, 2019 as U.S. Patent No. 10,318,855, which is a continuation of,
and claims the benefit of priority to U.S. Patent Application No. 15/338,436, filed October 30,
2016, now issued on February 27, 2019, as U.S. Patent No. 9,904,887, which is a continuation
of, and claims the benefit of priority to U.S. Patent Application No. 14/517,585, filed October
17, 2014, now issued on November 08, 2016, as U.S. Patent No. 9,489,608, which is a
continuation of, and claims priority to U.S. Patent Application No. 14/460,647, filed August 15,
2014, now issued on January 20, 2015, as U.S. Patent No. 8,937,549, which is a continuation of,
and claims the benefit of priority to U.S. Patent Application No. 13/871,849, on April 26, 2013,
now issued on October 21, 2014, as U.S. Patent No. 8,866,614, which is a continuation of, and
claims the benefit of priority to, U.S. Patent Application No. 13/038,341, filed March 01, 2011,
now issued on May 28, 2013, as U.S. Patent No. 8,451,122, which is a continuation-in-part of,
and claims the benefit of priority to U.S. Patent Application No. 12/188,346, filed August 08,
2008, now issued on June 14, 2011, as U.S. Patent No. 7,961,101 and which are incorporated by

reference in their entirety.

FIELD
[0002] The present invention relates generally to contactless communications devices,

and more specifically to contactless smartcard devices.

BACKGROUND
[0003] RFID “tags” can be separated into two broad categories: active tags and passive

tags. Active tags are characterized by a local power source such as a battery. Active tags
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generally transmit information by broadcasting on an RF carrier frequency of choice using a
locally generated RF carrier. Active tags are typically used to transmit over long distances, often
referred to as “far field communications” (FFC). Antennas used with active RFID tags tend to
be large to allow for the communications over long distances.

[0004] Passive tags are not powered. Passive tags derive the energy needed to power the
tag from an interrogating RF field, and use that energy to transmit response codes by modulating
the impedance that the antenna presents to the interrogating field, thereby modulating the signal
reflected back to the reader antenna. Passive tags are typically used to transmit over short
distances, often referred to as “near field communications” (NFC). For example, passive tags
operating at 13.56 MHz are typically designed to communicate with RFID readers a few
centimeters away.

[0005] Passive tags are typically connected to “loop antennas.” One example of a loop
antenna is shown in U.S. Patent No. 6,568,600, issued to Carpier et al. on May 27, 2003 (the
‘600 patent). The device described in the ‘600 patent is recognizable as a “credit card sized”
passive RFID card (more specifically, a card that conforms to ISO 7816 size requirements). The
loop antenna is necessarily large because passive tags are powered using energy received by the
antenna from signals transmitted by the RFID reader.

[0006] Figure 12 shows a power supply voltage developed over time by rectifying a
voltage induced in a loop antenna in the presence of an interrogating RF field. Once the power
supply voltage reaches a critical value, the tag is powered up and can operate. As the antenna
size is reduced, it takes longer for the power supply voltage to reach the critical value, and the
tag operation may not meet response time specifications. Below a certain antenna size, the
power supply voltage may never reach the critical value, and the tag may never power up.
[0007] Antenna design for RFID applications is described in a Microchip Technology,
Inc. application note entitled “Antenna Circuit Design for RFID Applications” by Youbok Lee,
Ph.D., published in 2003 (no month given). Dr. Lee’s application note describes in great detail
how to determine size requirements for a passive RFID tag antenna to operate at 13.56 MHz. On
page 5 of the application note, Dr. Lee shows that the optimum radius of the loop antenna coil is
equal to 1.414 times the required read range. This analysis confirms that for a read range on the

order of a few centimeters, a credit card sized loop antenna can be made near optimal.
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[0008] Passive tags are seeing widespread use in many applications. For example,
mobile device manufacturers are embedding passive RFID tags in mobile devices for NFC
applications. Example mobile applications include, but are not limited to, ticketing and mobile
payments. U.S. Patent No. 7,333,062 issued to Leizerovich et al. on February 19, 2008 (the ‘062
patent) shows a mobile phone with an integrated loop antenna for an NFC device. As shown in
the ‘062 patent, the mobile phone provides the real estate necessary to implement a loop antenna
at 13.56 MHz.

[0009] There have been attempts to implement passive tags in smaller mobile devices.
These attempts have met with limited success due in part to the size of the loop antenna. For
example, Figure 13 shows an RFID tag implementation in a secure digital (SD) memory card
manufactured by Wireless Dynamics, Inc. of Calgary, Alberta Canada. Card 1300 includes an
antenna, but the SD card is significantly oversized as a result. Also for example, U.S. Patent
Application Publication No.: US 2006/0124755 A1 shows a memory card having a passive tag,
but the card must be inserted into a slot to access a loop antenna on a different device. In this
implementation, mobile device real estate is still relied upon for loop antenna implementation. It
can be seen, therefore, that the size of antennas are proving to be a barrier to further
miniaturization of passive RFID tags.

[0010] Figure 14 shows a prior art smartcard controller and antenna in combination.
Smartcard controller 330 includes a contactless interface that includes two pads 1472 and 1474
intended for connection to a coil (antenna 1480). Smartcard controller 330 also includes bridge
rectifier 1420 to rectify an alternating voltage present on pads 1472 and 1474 when antenna 1480
is inductively coupled to another device and in the presence of an interrogating RF field.
Capacitor 1440 is typically tuned to create a resonant circuit at the frequency of interest (e.g.,
13.56 MHz). When antenna 1480 is a large loop antenna, then bridge rectifier 1420 provides
power to internal circuits as shown in Figure 12. Demodulator 1430 demodulates data present in
the interrogating RF field, and load modulation driver circuit 1410 modulates an impedance seen
by the device presenting the interrogating RF field when the coil (antenna 1480) is inductively
coupled to a separate device that is presenting the interrogating RF field. This creates a half-
duplex communications path between the device presenting the interrogating RF field and
smartcard controller 330. Examples of smartcard controllers are the “SmartMX” controllers sold

by NXP Semiconductors N.V. of Eindhoven, The Netherlands.
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[0011] A need exists for a small footprint RFID tag that does not rely on an external
device to house an antenna. A need also exists for a memory card compatible RFID tag that is
compatible with standard memory card slots on mobile devices.

[0012] Brief Description of the Drawings

[0013] Figure 1 shows a mobile computing device and a small RFID card compatible

with a memory card slot;

[0014] Figure 2 shows a block diagram of a mobile computing device;

[0015] Figures 3A-3B show block diagrams of memory card compatible RFID cards with
integrated inductive elements;

[0016] Figure 4 shows a memory card compatible RFID card with an integrated inductive
element;

[0017] Figure 5 shows a data portion of a memory card write command;

[0018] Figures 6-11 show flowcharts of methods in accordance with various

embodiments of the present invention;

[0019] Figure 12 shows a power supply voltage developed over time by rectifying a
voltage induced in a loop antenna in the presence of an interrogating RF field;

[0020] Figure 13 shows a prior art RFID tag implementation in a secure digital (SD)
memory card;

[0021] Figure 14 shows a prior art smartcard controller and antenna in combination;
[0022] Figure 15 shows a smartcard controller with performance enhancement circuits

including a load modulation driver circuit and a single antenna in accordance with various
embodiments of the present invention;

[0023] Figure 16 shows frequency spectrum used in RFID communications;

[0024] Figure 17 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and separate receive and transmit antennas in
accordance with various embodiments of the present invention;

[0025] Figure 18 shows frequency spectrum used in RFID communications;

[0026] Figure 19 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention;

[0027] Figure 20 shows frequency spectrum used in RFID communications;
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[0028] Figure 21 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and a single antenna in accordance with various
embodiments of the present invention;

[0029] Figure 22 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and separate receive and transmit antennas in
accordance with various embodiments of the present invention;

[0030] Figure 23 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention;

[0031] Figure 24 shows a smartcard controller with a pad to provide digital data output;
[0032] Figure 25 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and a single antenna in
accordance with various embodiments of the present invention;

[0033] Figure 26 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention;

[0034] Figure 27 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention;

[0035] Figure 28 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and a single antenna in
accordance with various embodiments of the present invention;

[0036] Figure 29 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention;

[0037] Figure 30 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention;

[0038] Figures 31-34 show performance enhancing application specific integrated
circuits (ASICs) coupled to various smartcard controllers in accordance with various

embodiments of the present invention;
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[0039] Figure 35 shows a memory card with integrated smartcard controller,
performance enhancement circuits and antennas in accordance with various embodiments of the
present invention;

[0040] Figure 36 shows a memory card with integrated smartcard controller and
performance enhancement circuits in accordance with various embodiments of the present
invention;

[0041] Figure 37 shows a subscriber identity module (SIM) card with integrated
smartcard controller, performance enhancement circuits and antennas in accordance with various
embodiments of the present invention;

[0042] Figure 38 shows a subscriber identity module (SIM) card with integrated
smartcard controller and performance enhancement circuits in accordance with various
embodiments of the present invention; and

[0043] Figure 39 shows a mobile device with a smartcard controller, enhancement
circuits, and antenna(s).

[0044] Description of Embodiments

[0045] In the following detailed description, reference is made to the accompanying
drawings that show, by way of illustration, various embodiments of an invention. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
invention. It is to be understood that the various embodiments of the invention, although
different, are not necessarily mutually exclusive. For example, a particular feature, structure, or
characteristic described in connection with one embodiment may be implemented within other
embodiments without departing from the spirit and scope of the invention. In addition, it is to be
understood that the location or arrangement of individual elements within each disclosed
embodiment may be modified without departing from the spirit and scope of the invention. The
following detailed description is, therefore, not to be taken in a limiting sense, and the scope of
the present invention is defined only by the appended claims, appropriately interpreted, along
with the full range of equivalents to which the claims are entitled. In the drawings, like numerals
refer to the same or similar functionality throughout the several views.

[0046] Figure 1 shows a mobile computing device and a small RFID card compatible
with a memory card slot. Mobile computing device 110 is shown as a mobile phone in Figure 1,

but this is not a limitation of the present invention. For example, mobile computing device 110
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may be a personal digital assistant (PDA), a smartphone, a mobile phone, a handheld computer, a
desktop computer, or any other device capable of operating as described herein.

[0047] Mobile computing device 110 includes memory card slot 112. Memory card slot
112 is a slot capable of accepting RFID card 120. For example, memory card slot 112 may have
physical dimensions compatible with RFID card 120, and may have a communications interface
that operates using a protocol compatible with RFID card 120. In some embodiments of the
present invention, memory card slot 112 is a memory card slot designed to accept and
communicate with memory cards. As used herein, the term “memory card slot” refers to any
add-on slot capable of accepting a card having memory accessible by a mobile computing device
such as that shown in Figure 1. For example, a memory card slot may be compatible with an
industry standard communications protocol, or may be compatible with a widely accepted
communications protocol that is not necessarily formally documented as an industry standard.
Examples include slots that are compatible with the Multimedia Memory Card (MMC) protocol,
Memory Stick DUO protocol, secure digital (SD) protocol, and Smart Media protocol. The
foregoing list is meant to be exemplary, and not exhaustive. Memory card slot 112 may be
compatible with many memory card slot protocols other than those explicitly listed above
without departing from the scope of the invention. Further, in some embodiments, memory card
slot 112 accepts a subscriber identity module (SIM) card. Memory card slot 112 may be exposed
on an edge of mobile computing device 110 as shown, or may be behind a cover. For example,
memory card slot 112 may be behind a battery cover, behind a battery, or anywhere else on
mobile computing device 110.

[0048] RFID card 120 includes electrical contacts 122 as part of a host interface that
communicates with memory card slot 112. For example, electrical contacts 122 may provide
connectivity compliant with a communications protocol for memory cards. RFID card 120
includes RFID functionality, and may also include memory accessible by mobile computing
device 110. For example, in some embodiments, RFID card 120 includes a smartcard controller
and an inductive element capable of interacting with an NFC reader (e.g., an ISO 14443
compliant interface). In other embodiments, RFID card 120 does not include memory accessible
by mobile computing device 110. RFID card 120 may include functionality beyond memory and
RFID. Electrical contacts 122 may also be compliant with a smartcard “contact” interface (e.g.,

ISO 7816).
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[0049] In various embodiments of the present invention, the RFID functionality in RFID
card 120 is accessed by mobile computing device 110 using memory card access commands
already defined for use in memory card slot 112. Accordingly, the various embodiments of the
present invention enable the implementation of RFID functions beyond memory accesses
without defining new commands. In some embodiments, new commands for the RFID card are
embedded inside the data bits subsequent to memory card read/write commands. RFID card 120
then decides if the incoming data bits are meant for regular read/write memory functions or for
RFID functions. In other words, functions in addition to standard memory card functions may be
accessed through commands “hidden” in the data stream that can be exchanged using existing
memory card access commands and functions. According to the various embodiments of the
invention, both existing memory card functions and RFID functions may be implemented
without requiring changes in how the host protocol is built.

[0050] The combination of mobile computing device 110 and RFID card 120 may be
used for any purpose. For example, in some embodiments, RFID card 120 may interact with a
point-of-sale payment device to effect mobile payments. Also for example, in some
embodiments, RFID card 120 may be used in wave-and-pay ticketing in mass transit
environments, such as MIFARE.

[0051] Figure 2 shows a block diagram of a mobile computing device. Mobile
computing device 110 includes antenna 240, radio circuits 230, processor 210, memory 220, and
memory card slot 112. In some embodiments, mobile computing device 110 is a mobile phone,
or includes mobile phone functionality. For example, antenna 240 and radio circuits 230 may be
utilized to communicate with a cellular telephone network. Further, in some embodiments,
mobile computing device 110 is a wireless local area network (WLAN) or wireless wide area
network (WWAN) device. For example, antenna 240 and radio circuits 230 may be utilized to
communicate with a wireless access point. In some embodiments, antenna 240 and radio circuits
230 are omitted, and mobile computing device 110 does not utilize wireless connectivity.

[0052] Processor 210 represents a processor capable of communicating with the other
blocks shown in mobile computing device 110. For example, processor 210 may be a
microprocessor, a digital signal processor (DSP), a microcontroller, or the like. Further,
processor 210 may be formed from state machines or other sequential logic. In operation,

processor 210 may read instructions from memory 220 and perform actions in response thereto.
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For example, processor 210 may execute program instructions that influence communications
between mobile computing device 110 and a device coupled to memory card slot 112.

[0053] Memory card slot 112 is described above with reference to Figure 1. Memory
card slot 112 includes circuitry compatible with RFID card 120. Mobile computing device 110
may communicate with RFID card 120 by using a standard set of memory card access
commands. For example, processor 210 may use memory card write commands to write to
memory in RFID card 120, and may use memory card read commands to read from memory in
RFID card 120. Mobile computing device 110 may also communicate with RFID card 120 using
an ISO 7816 compatible interface or the like. For example, when RFID card 120 is a SIM card,
mobile computing device 110 may communicate with a smartcard controller within the SIM
card.

[0054] Mobile computing device 110 may access the RFID functionality in RFID card
120 using “hidden” commands embedded in memory card access commands. For example, a
memory card write command may include a unique data string to identify the memory card write
command as a command to be diverted for purposes other than a memory write. In addition, the
sector address provided with the memory card write command may be set to a particular address
value to further identify the memory card write command as a command to be diverted. In
addition to specific address/data values to identify the memory card access command as a
command to be diverted for a purpose other than a memory access, the memory access command
may include data bits to further specify the type and function of hidden command. Example
formats of hidden commands are described further below. In some embodiments, a read
command is issued right after a write command to enable data flow from the non-memory card
functions to the host, where the write command’s data had the hidden commands. The
combination of a memory card write command and a memory card read command can be used in
this manner to form a hidden read command.

[0055] In some embodiments, memory card slot 112 is powered down after periods of
inactivity to save power. For example, memory card slot 112 may be powered up when
processor 210 issues a memory card write or read command, but may then be powered down to
save power. When memory card slot 112 is powered down, any device coupled to the memory

card slot is also powered down. For example, if RFID card 120 (Figure 1) is coupled to the
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memory card slot, then RFID card 120 is powered down when memory card slot 112 is powered
down.

[0056] In various embodiments of the present invention, processor 210 executes software
resident in memory 220 to maintain power to memory card slot 112 (and to RFID card 120). For
example, periodic hidden commands may be sent to RFID card 120 for the purpose of keeping
power applied while RFID card 120 is expected to be providing RFID functionality. Also for
example, a hidden command may be sent to RFID card 120 for the purpose of cycling power to a
smartcard controller resident on the card. These hidden commands are described further below
with respect to later figures.

[0057] Figure 3A shows a block diagram of a memory card compatible RFID card with
an integrated inductive element. RFID card 300 represents possible embodiments of RFID card
120 (Figure 1). RFID card 300 includes host interface 310, memory card controller 340,
memory 360, smartcard controller 340, program memory 332, and small inductive element 350.
RFID card 300 is capable of communicating with a memory card slot in a mobile computing
device. Further, RFID card 300 does not require memory card slots to implement extended
input/output functions. For example, and not by way of limitation, in SD and micro SD
embodiments, RFID card 300 is operable in any SD or microSD memory card slot, and does not
require a secure digital input output (SDIO) memory card slot.

[0058] Host interface 310 includes electrical contacts to interface with a memory card
slot. For example, host interface 310 includes contacts such as contacts 122 (Figure 1). Also for
example, in some embodiments, host interface 310 includes recessed electrical contacts. Host
interface 310 may also include circuitry such as drivers, receivers, terminations, and the like.
[0059] In embodiments represented by Figure 3A, memory card controller 340
communicates with the mobile device using memory card access commands. Memory card
controller 340 also communicates with memory 360. Memory card controller 340 determines
whether each command should result in a memory operation with memory 360, whether a hidden
command should be diverted to smartcard controller 330, or whether memory card controller 340
should take action in response to a hidden command. In some embodiments, memory card
controller 340 executes instructions that are stored in an internal memory or stored in memory
360. In some embodiments, memory card controller 340 includes special purpose hardware

useful to determine whether a command should be diverted. In other embodiments, memory
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card controller 340 may be a microcontroller identical in all respects to a controller found in
memory cards, except for the program that it executes.

[0060] Memory 360 may be any type of volatile or non-volatile memory. For example,
memory 360 may be volatile memory such as static random access memory (SRAM) or dynamic
random access memory (DRAM). Also for example, memory 360 may be nonvolatile memory
such as NOR FLASH memory or NAND FLASH memory. In various embodiments of the
present invention, memory 360 represents memory that is accessed by a mobile computing
device using memory card access commands defined for that purpose.

[0061] When RFID card 300 is communicating with a memory card slot in a mobile
computing device, the mobile computing device may send a memory card access command in
order to access memory 360. Also for example, the mobile computing device may send a
memory card access command that contains a hidden command. Memory card controller 340
detects the presence of the hidden command, and diverts all or a portion of the memory access
command to smartcard controller 330 using communication bus 342. Communication bus 342
may have any number of conductors and may take any form. For example, communication bus
342 may be a serial port, a parallel port, or may include multiple data conductors, multiple
address conductors, and/or conductors to carry control signals such as clock signals. In some
embodiments, memory card controller 340 takes one or more actions in response to a hidden
command. For example, memory card controller 340 may modify clock signals in response to a
hidden command.

[0062] Memory card controller 340 can detect the hidden command in many ways. For
example, in some embodiments, the memory card access command may include a specific
address value or a specific data value. Memory card controller 340 detects commands that
include one or both of the specific address value or specific data value and routes the command
appropriately. The specific address value and specific data value used for this purpose are
referred to herein as the hidden command address value and the hidden command data value.
[0063] In some embodiments, memory card controller 340 detects the presence of hidden
commands based only on the hidden command address value. In these embodiments, memory
card controller 340 checks the address value included in a memory card access command, and
diverts the command (or takes some other action) if it matches the hidden command address

value. In some embodiments, memory card controller 340 detects the presence of hidden
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commands based only on the hidden command data value. In these embodiments, memory card
controller 340 checks a data value included in the memory card access command, and diverts all
or a portion of the command if it matches the hidden command data value. In still further
embodiments, memory card controller 340 detects the presence of hidden commands based on
both the hidden command address value and the hidden command data value. In these
embodiments, memory card controller 340 diverts the command only if both the memory card
access address and data match the hidden command address value and data value, respectively.
[0064] The hidden command address value and hidden command data value may be
specified in many ways. For example, all RFID cards may be issued with fixed values. In these
embodiments, each time the RFID functions are accessed, the same hidden command address
and/or data value is included in the memory card access command. Also for example, different
RFID cards may be issued with unique values. In these embodiments, each RFID card may
provide these values to a mobile computing device when queried. Also for example, hidden
command address and/or data values may be specified by the mobile computing device. In still
further embodiments, hidden command address and data values may be dynamic. The hidden
command address and data values may change each time power is applied or on a periodic basis.
[0065] Smartcard controller 330 receives hidden commands diverted by memory card
controller 340. Smartcard controller 330 further interprets the hidden commands and performs
actions in response thereto. Smartcard controller 330 executes instructions stored in program
memory 332. In some embodiments, program memory 332 is embedded in smartcard controller
330, and in other embodiments, program memory 332 is part of memory 360.

[0066] Smartcard controller 330 is a dual interface smartcard controller with one of the
interfaces including RFID functionality. In some embodiments, smartcard controller 330 is
compatible with passive RFID tag readers in NFC applications. For example, smartcard
controller 330 may be a device capable of implementing all or part of the ISO 14443 standard for
contactless NFC devices. Also for example, smartcard controller 330 may be a dual interface
smartcard controller capable of implementing both ISO 7816 and ISO 14443 standards for
contact/contactless requirements. The “SmartMX” family of controllers available from NXP
Semiconductors N.V. of The Netherlands are examples of suitable dual interface smartcard
controllers. These controllers provide RFID functionality at 13.56 MHz. The various

embodiments of the present invention operate at 13.56 MHz, but are not limited to operation at
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this frequency. In some embodiments, smartcard controller interoperates with MIFARE systems
for ticketing applications.

[0067] Smartcard controller 330 receives power from the host interface. By not
receiving power from the interrogating RF field, the necessity of a loop antenna for power
generation is negated. Smartcard controller 330 includes a contactless interface that in turn
includes antenna port 334. Antenna port 334 includes at least two pads for connection to an
antenna, shown as 1742 and 1744 in Figure 14 and later figures. In Figure 3A, antenna port 334
is coupled to small inductive element 350.

[0068] Small inductive element 350 includes a coil wound around a magnetic core. As
described with reference to later figures, small inductive element may include one or more coils
or antennas. The coil of small inductive element is too small to draw power from the
interrogating RF field, but this is not necessary since smartcard controller 330 is powered by the
host device through host interface 310. Small inductive element 350 interacts with an antenna in
an RFID reader similar to the way that primary and secondary coils in a transformer interact.
The RFID reader has a coil resonant at 13.56 MHz functioning as the primary coil of a
transformer. Small inductive element 350 functions as the secondary coil of the transformer.
Accordingly, the transmitter “sees” the impedance of the secondary coil (small inductive element
350). Smartcard controller 330 is able to modulate reflected RF signals using circuitry to modify
the impedance at the antenna port 334.

[0069] Small inductive element 350 can be made very small. For example, in some
embodiments, RFID card 120 is a miniSD card, microSD card, or SIM card, and small inductive
element 350 is small enough to be completely contained in the miniSD, microSD, or SIM form
factor. A specific embodiment of a small inductive element in a memory card form factor is
described below with reference to Figure 4.

[0070] In various embodiments of the invention, memory card controller 340 and
smartcard controller 330 are implemented in many different ways. For example, in some
embodiments, the various components are implemented in hardware. In these embodiments, the
various components may be implemented as separate integrated circuits, or in a combined
integrated circuit. Also for example, in some embodiments, the various components may be
implemented in software, or in a combination of hardware and software. In some embodiments,

RFID card 300 may include a microprocessor, and the components may be implemented as
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software modules running on the microprocessor. In other embodiments, RFID card 300 may
include multiple processors, and the components may be implemented as software modules
distributed across the multiple processors.

[0071] Figure 3B shows a block diagram of a memory card compatible RFID card with
an integrated inductive element. RFID card 302 represents possible embodiments of RFID card
120 (Figure 1). RFID card 302 includes host interface 310, memory card controller 340,
memory 360, smartcard controller 340, program memory 332, and small inductive element 350,
all of which are described above with reference to Figure 3A. RFID card 302 is capable of
communicating with a memory card slot in a mobile computing device. Further, RFID card 302
does not require memory card slots to implement extended input/output functions. For example,
and not by way of limitation, in SD and microSD embodiments, RFID card 302 is operable in
any SD or microSD memory card slot, and does not require a secure digital input output (SDIO)
memory card slot.

[0072] In embodiments represented by Figure 3B, smartcard controller 330 receives
power from memory controller 340. In these embodiments, memory controller 340 has direct
control over the power provided to smartcard controller 330. Memory controller 340 may apply
and/or remove power from smartcard controller 330 in response to commands received over the
host interface. For example, memory controller 340 may receive a hidden command to reset
smartcard controller 330 by causing a reboot through a power cycle.

[0073] Figure 4 shows a memory card compatible RFID card with an integrated inductive
element. RFID card 120 is shown in an SD card form factor, although this is not a limitation of
the present invention. For example, other form factors within the scope of the present invention
include, but are not limited to, microSD form factors and SIM card form factors. RFID card 120
includes electrical contacts 122, memory card controller 340, smartcard controller 330, memory
360, magnetic core 450, and coil 452, all affixed to circuit board 402.

[0074] Magnetic core 450 and coil 452 implement small inductive element 350 (Figures
3A, 3B). As can be seen in Figure 4, the small inductive element fits entirely within the memory
card form factor. The small inductive element does not provide power generation for smartcard
controller 330, and so does not need to be made large for that purpose.

[0075] Figure 5 shows a data portion of a memory card write command. Included are

hidden command data value 510, status field 520, password field 530, device ID 532, command
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index 540, and hidden command related data 550. In the example of Figure 5, the data portion is
512 bytes in length, although this is not a limitation of the present invention. Any amount of
data may be included in the write command, and each field shown in Figure 5 may be any length.
[0076] In the example of Figure 5, the hidden command data value is 256 bits long,
although any length may be used without departing from the scope of the present invention. In
some embodiments, hidden command data value 510 is used to identify a memory write
command as a hidden command. When a write command is received having data in the first 256
bits that match the hidden command data value, the command is identified as one to be diverted
to the smartcard controller. As described above, a hidden command address value may be used
in conjunction with, or instead of, a hidden command data value to identify the memory write
command as a hidden command.

[0077] The remaining fields have significance when the memory write is a hidden
command. For example, if the first 256 bits do not match the hidden command data value (or if
the write address does not match the hidden command address value, or both) then the remaining
bits in the data field are to be treated as data in a normal memory write command. In contrast,
when the memory write is a hidden command, the remaining fields are used to further interpret
the hidden command.

[0078] Memory card controller 340 (Figures 3, 4) inspect the hidden command data
value 510, status field 520, and possibly password field 530 and device ID 532. In some
embodiments, if the command is identified as a hidden command, memory card controller 340
forwards the password 530, command index 540, and related data 550 to smartcard controller
330. In other embodiments, memory card controller 340 may directly take actions based on the
hidden command.

[0079] Status field 520 may include any information relating to the status of the hidden
command. For example, status field 520 may include one or more bits to signify to memory card
controller 340 whether the host (mobile computing device) is expecting the smartcard controller
to return data in response to the hidden command. For example, when status field 520 signifies a
write, memory card controller 340 forwards the password, device ID, command index, and
related data without expecting to return any data to the host. Also for example, when status field
520 signifies a read, memory card controller 340 forwards the password, device ID, command

index, and related data with the expectation that smartcard controller 330 will provide data to be
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sent to the host in response to a memory card read command. The combination of a memory
card write command followed shortly thereafter by a memory card read command may be used
to provide “read” functionality to the smartcard controller. Read operations from the smartcard
controller are described further below with reference to Figure 8.

[0080] Password field 530 includes a password to allow smartcard controller 330 to
authenticate the host to the RFID card. In some embodiments, every hidden command includes a
password. Each time the password, device ID, command index, and related data is diverted to
the smartcard controller, the password is checked to authenticate the host to the RFID card.
[0081] Device ID 532 uniquely identifies the host (mobile computing device). The
device ID may be checked by the smartcard controller to ensure that the RFID card is inserted in
the host to which it is authenticated. Some embodiments of the present invention enforce a
unique host/card pairing using the device ID, and other embodiments allow smartcard controller
functions to be accessed by any host.

[0082] Command index 540 identifies the type of hidden command. The number of
possible hidden commands is limited only by the number of bits allocated thereto. Any number
of bits may be allocated to command index 540 without departing from the scope of the present
invention. Hidden command related data 550 may be utilized differently for each type of hidden
command. Any number of bits may be used for hidden command related data 550.

[0083] The data shown in Figure 5 is provided as an example, and the data field of a
memory card access command may include more or fewer data fields than those shown in Figure
5. The present invention is not limited by the number or content of the fields in a memory card
access command.

[0084] Figure 6 shows a flowchart in accordance with various embodiments of the
present invention. In some embodiments, method 600 may be used by a mobile computing
device to communicate with an RFID card in a memory card slot. In some embodiments,
method 600, or portions thereof, is performed by a mobile computing device with a memory card
slot, and in other embodiments, method 600, or portions thereof, is performed by software. The
various actions in method 600 may be performed in the order presented, in a different order, or
simultaneously. Further, in some embodiments, some actions listed in Figure 6 are omitted from

method 600.
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[0085] Method 600 begins at 610 in which a data pattern and an address value are
received from an RFID card in a memory card slot. The data pattern corresponds to the hidden
command data value, and the address value corresponds to the hidden command address value.
In some embodiments, the mobile device only receives the data value and in other embodiments,
the mobile device only receives the address value. In some embodiments, the actions of 610 may
occur once when the RFID card is first inserted in the memory card slot. The mobile computing
device may then use the address and data values each time it creates a hidden command. In other
embodiments, the actions of 610 may occur each time the RFID card is inserted in the memory
slot. In still further embodiments, the actions of 610 may occur periodically. Each time the
actions 610 occur, the data pattern may be the same or different, and the address value may be
the same or different.

[0086] At 620, a data field of a memory card access command is populated with the data
pattern to cause the command to be diverted to a smartcard controller on the RFID card. For
example, the data pattern may be written to the data field as the hidden command data value 510
(Figure 5).

[0087] At 630, an address field of the memory card access command is populated with
the address value to further cause the command to be diverted to the smartcard controller. In
some embodiments, only one of 620 or 630 is utilized. In these embodiments, the presence of a
hidden command is signified by the data pattern alone, or the address value alone.

[0088] At 640, the data field of the memory card access command is populated with a
command string to specify a purpose other than a memory card access. For example, the
command string may be written to the data field as the command index 540 for the smart card
controller. This command may be used for any purpose. For example, one or more hidden
commands may have as a sole purpose keeping power provided to the memory card slot so that
the RFID card continues to receive power.

[0089] At 650, the data field of a memory card access command is populated with a
password to authenticate access to the RFID card coupled to the memory card slot. In some
embodiments, a password is included in the data field for every hidden command. In other
embodiments, a password is only included at the beginning of an exchange.

[0090] At 660, the memory card access command is sent to the RFID card coupled to the

memory card slot. For example, a mobile computing device (110, Figures 1, 2) may send the

Docket No.: 18.115.026US13 18

Samsung Exhibit 1070
Page 24 of 501



memory card access command to an RFID card (120, Figures 1, 3, 4) in a memory card slot (112,
Figures 1, 2). The RFID card includes a memory card controller (340, Figure 3) to divert the
command (or take some other action) based on the data fields populated in method 600.

[0091] Figure 7 shows a flowchart in accordance with various embodiments of the
present invention. In some embodiments, method 700 may be used by an RFID card in a
memory card slot. In some embodiments, method 700, or portions thereof, is performed by a
memory card controller within a memory card compatible RFID card, and in other embodiments,
method 700, or portions thereof, is performed by software. The various actions in method 700
may be performed in the order presented, in a different order, or simultaneously. Further, in
some embodiments, some actions listed in Figure 7 are omitted from method 700.

[0092] Method 700 begins at 710 in which a memory card access command is received
from a mobile computing device via a host interface. The actions of 710 correspond to an RFID
card in a memory card slot of a mobile computing device receiving a memory card access
command.

[0093] At 720, the memory card controller checks criteria in the memory card access
command to determine if the memory card access command should be diverted to a smartcard
controller resident on the RFID card. The criteria may be one or both of a hidden command data
value, a hidden command address value, or both. If there is a criteria match at 730, then a hidden
command is present, and at least a portion of the memory card access command is diverted at
740. If there is not a criteria match, then no hidden command is present, and a memory access is
performed at 750.

[0094] Figure 8 shows a flowchart in accordance with various embodiments of the
present invention. In some embodiments, method 800 may be used by an RFID card in a
memory card slot. In some embodiments, method 800, or portions thereof, is performed by a
memory card controller within an RFID card, and in other embodiments, method 800, or portions
thereof, is performed by software. The various actions in method 800 may be performed in the
order presented, in a different order, or simultaneously. Further, in some embodiments, some
actions listed in Figure § are omitted from method 800.

[0095] Method 800 begins at 810 in which a memory card write command is received

from a mobile computing device via a host interface. If the memory card write command is
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determined to be a hidden command, processing continues with 840; otherwise, a memory write
is performed at 830.

[0096] At 840, the hidden command is diverted to a smartcard controller. In some
embodiments, this corresponds to sending command index 540 and hidden command related data
550 (Figure 5) to the smartcard controller. If the hidden command is determined to be a “read”
at 850, processing continues at 860; otherwise, the hidden command processing is done. At 860,
the memory card controller retrieves non-memory data from the smartcard controller, and at 870,
a memory card read command is received from the mobile computing device. At 880, the non-
memory data is returned to the mobile computing device.

[0097] Method 800 demonstrates how a mobile computing device can perform a read
from a smartcard controller in a memory card compatible RFID card. The mobile computing
device issues a memory card write command with a hidden command having a status field
designating a read, and then the mobile computing device issues a memory card read command.
The processing in the card receives the hidden command, identifies it as a read, and then returns
data to the mobile computing device in response to a subsequent memory card read command.
[0098] Figure 9 shows a flowchart in accordance with various embodiments of the
present invention. In some embodiments, method 900 may be used by an RFID card in a
memory card slot. In some embodiments, method 900, or portions thereof, is performed by a
smartcard controller within an RFID card, and in other embodiments, method 900, or portions
thereof, is performed by software. The various actions in method 900 may be performed in the
order presented, in a different order, or simultaneously. Further, in some embodiments, some
actions listed in Figure 9 are omitted from method 900.

[0099] Method 900 begins at 910 in which a smartcard controller receives a command
from the memory card controller. This command corresponds to a hidden command received by
the memory card controller. At 950, the smartcard controller determines whether the command
is a “dummy” command used solely for the purpose of maintaining power to the memory card
slot. If no, then the smartcard function specified in the command is performed at 930. If yes,
then the command is disregarded at 960.

[00100] Method 900 allows a memory card compatible RFID card in a memory card slot
to remain powered during periods when the memory card slot in the host device would otherwise

remove power to save energy. This is a coordinated effort between software building hidden
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commands in a memory card access command, the memory card controller diverting the hidden
command to the smartcard controller, and the smartcard controller disregarding the command.
According to embodiments represented by Figure 3A, providing power to the RFID card also
provides power the smartcard controller, thereby allowing the use of a small inductive device
such as those shown in Figures 3 and 4.

[00101] Figure 10 shows a flowchart in accordance with various embodiments of the
present invention. In some embodiments, method 1000 may be used by an RFID card in a
memory card slot. In some embodiments, method 1000, or portions thereof, is performed by a
memory card controller within an RFID card, and in other embodiments, method 1000, or
portions thereof, is performed by software. The various actions in method 1000 may be
performed in the order presented, in a different order, or simultaneously. Further, in some
embodiments, some actions listed in Figure 10 are omitted from method 1000.

[00102] Method 1000 begins at 1010 in which a memory card controller receives a hidden
command from a mobile computing device. If at 1020, the memory card controller determines
that the hidden command is to be diverted to the smartcard controller, then the command is
diverted at 1030. In some embodiments, this corresponds to sending command index 540 and
hidden command related data 550 (Figure 5) to the smartcard controller. If the command is not
to be diverted, then the memory card controller does not divert the command; however, the
memory card controller may take other actions at 1040 based on the hidden command. For
example, the memory card controller may modify a clock signal provided to the smartcard
controller. Also for example, the memory card controller may assert a reset signal to the
smartcard controller. Still for example, the memory card controller may cycle power to the
smartcard controller. The memory card controller is able to cycle power to the smartcard
controller in embodiments represented by Figure 3B.

[00103] Cycling power to the smartcard controller may be a coordinated effort between
the hosting computing device and the memory card controller in the RFID card. For example,
power to the memory card slot may be maintained by supplying dummy hidden commands to the
RFID card as described above with reference to Figure 9. While power is maintained to the
memory card slot, hidden commands may be used to cause the memory card controller to cycle

power to the smartcard controller.
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[00104] Figure 11 shows a method authenticating a mobile computing device to one or
more functions in a memory card compatible RFID card. Method 1100 begins at block 1110 in
which an activation code is received at an RFID card from a mobile computing device. At 1120,
the received activation code is compared to a code stored in the RFID card. If the activation
code matches, the RFID card receives a password from the mobile computing device at 1140,
and stores the password in the RFID card for later use at 1150. If the activation code does not
match, the RFID card determines whether a number of allowable tries has been exceeded at
1160. If the number of allowable tries has been exceeded, the RFID card issuer is contacted at
1170, and if the number of allowable tries has not been exceeded, the method repeats until either
the activation code matches or the number of allowable tries has been exceeded.

[00105] Method 1100 may be performed when an RFID card is issued to a user. For
example, the RFID card may be a mobile payment card issued by a financial institution. The
user may be provided an activation code to “activate” the RFID card. When the user
successfully enters the activation code, the user is prompted for a password, and that password is
stored for use in future hidden commands.

[00106] In some embodiments, multiple non-memory functions in an RFID card are
authenticated using method 1100. For example, each of multiple non-memory functions may
have stored activation codes, and each is activated separately. Each of the separately activated
functions may have a different password, or the multiple functions may share a password.
[00107] Embodiments described thus far include a power delivery mechanism from the
host to the smartcard controller that allow the antenna or coil to be very small. The small
antenna or coil allows for higher levels of integration, but may also reduce the maximum
distance at which the RFID card will function. For example, referring to Figure 14, the voltage
produced by the antenna needs to overcome the diode drops of the bridge rectifier before data
can be demodulated within the smartcard controller. As the antenna shrinks in size, the RFID
card needs to be closer to the device producing the interrogating RF field in order to produce a
large enough voltage to overcome the bridge rectifier diode drops, thereby reducing the
maximum usable distance.

[00108] Figure 15 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and a single antenna in accordance with various

embodiments of the present invention. Antenna 1542 is a small inductive element as described
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above. Capacitor 1544 is in parallel with antenna 1542 and together they form tuned circuit
1540 that is tuned to be resonant at the frequency of operation (e.g., 13.56 MHz). The
performance enhancement circuits include an amplifier 1510, outgoing data extraction circuit
1520, and load modulation driver circuit 1530. Amplifier 1510 amplifies the voltage received at
antennal542, and the amplified voltage is provided to the smartcard controller. This increases
the maximum distance at which the RFID card can operate while receiving data, but also creates
a unidirectional data path where a bidirectional data path previously existed. In other words,
amplifier 1510 forms a simplex communication path where a half duplex path previously existed.
[00109] In order to restore the outgoing data path and re-create a half duplex
communications system, the RFID card includes outgoing data extraction circuit 1520 and load
modulation driver circuits 1530. Outgoing data extraction circuit 1520 receives a signal that is
formed by the interrogating RF field having been load modulated by the smartcard controller.
For example, the impedance of the antenna port is modulated by load modulation driver circuit
1410 (Figure 14), where the modulating signal is the data. Outgoing data extraction circuit 1520
recovers the data, and then load modulation driver circuit 1530 modulates the impedance of the
tuned circuit 1540 to form the outgoing data path.

[00110] Outgoing data extraction circuit 1520 may include one or more filters to extract
the data. For example, referring now to Figure 16, the load modulation driver circuit within the
smartcard controller creates frequency sidebands 1610 about the carrier frequency 1620 of the
interrogating RF field. Outgoing data extraction circuit 1520 may include conventional filters to
isolate one or more sidebands and extract the data. As shown in Figure 16, in some 13.56 MHz
embodiments, the bandwidth of the carrier frequency of the interrogating RF field may be on the
order of 850 KHz and the bandwidth of the sidebands may be on the order of 100-200 KHz,
although this is not a limitation of the present invention.

[00111] Load modulation driver circuit 1530 receives the extracted data from outgoing
data extraction circuit 1520, and load modulates the tuned circuit 1540 in response thereto. Load
modulation driver circuits are generally well known, and may be as simple as a switched
transistor that adds and removes a reactive element from tuned circuit 1540. In some
embodiments, load modulation driver circuit 1530 substantially duplicates the load modulation

driver circuit 1410 within smartcard controller 330.
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[00112] Amplifier 1510 is shown coupled to smartcard controller pad 1472, and data
extraction circuit 1520 is shown coupled to smartcard controller pad 1474, but this is not a
limitation of the present invention. For example, outgoing data extraction circuit 1520 may be
coupled to smartcard controller pad 1472 while amplifier 1510 may be coupled to smartcard
controller pad 1474. Also for example, both circuit 1520 and amplifier 1510 may be coupled to
either pad 1472 or pad 1474 without departing from the scope of the present invention.

[00113] Figure 17 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and separate receive and transmit antennas in
accordance with various embodiments of the present invention. Figure 17 shows smartcard
controller 330, amplifier 1510, outgoing data extraction circuit 1520, and load modulation driver
circuit 1530, all of which are described above. Figure 17 also shows tuned circuits 1740 and
1750. Tuned circuit 1740 includes receive antenna 1742 and capacitor 1744. Tuned circuit 1750
includes transmit antenna 1752 and capacitor 1754. In some embodiments, receive antenna 1742
and transmit antenna 1752 are small inductive elements as described above.

[00114] Separate transmit and receive antennas allow for different tuning, both in
frequency and bandwidth, or “Q.” For example, tuned circuit 1740 may be tuned with relatively
high Q for receive as shown at 1820 in Figure 18, while tuned circuit 1750 may be tuned for a
lower Q to envelope both sidebands for transmit as shown at 1830 in Figure 18. The higher Q
tuning for the receive antenna may further increase the maximum usable distance when the RFID
card is receiving.

[00115] Figure 19 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention. Figure 19 shows smartcard controller 330,
amplifier 1510, outgoing data extraction circuit 1520, load modulation driver circuit 1530, and
tuned receive circuit 1740, all of which are described above. Figure 19 also shows two tuned
transmit circuits 1950 and 1960. Tuned circuit 1950 includes antenna 1952 and capacitor 1954,
and tuned circuit 1960 includes antenna 1962 and capacitor 1964. Antennas 1952 and 1962 may
be small inductive elements as described above.

[00116] Separate transmit antennas allow separate tuning for the two sidebands. For
example, tuned circuit 1950 may be tuned for the lower sideband tuned circuit 1960 may be

tuned for the upper sideband as shown in Figure 20. Higher Q tuning of the transmit antennas
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for the separate sidebands may further increase the maximum usable distance when the RFID
card is transmitting.

[00117] Figure 21 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and a single antenna in accordance with various
embodiments of the present invention. The circuits shown in Figure 21 are similar to Figure 15
except the load modulation driver is replaced with an active transmit driver circuit 2130. Active
transmit driver circuit 2130 may include circuits to actively transmit a signal rather than simply
load modulate tuned circuit 1540. For example, active transmit driver circuit 2130 may include
one or more amplifiers, filters, oscillators, modulators, etc., to form a signal that mimics the
sidebands 1610 (Figure 16) as if the interrogating RF field experienced load modulation. Active
transmission can make use of power available on the RFID card and can further increase the
usable distance when smartcard controller 330 is transmitting.

[00118] Figure 22 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and separate receive and transmit antennas in
accordance with various embodiments of the present invention. The circuits shown in Figure 22
are similar to Figure 17 except the load modulation driver is replaced with an active transmit
driver circuit 2130. Active transmit driver circuit 2130 is described above with reference to
Figure 21.

[00119] Figure 23 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention. The circuits shown in Figure 23 are similar to
Figure 19 except the load modulation driver is replaced with an active transmit driver circuit
2130. Active transmit driver circuit 2130 is described above with reference to Figure 21.

[00120] Figure 24 shows a smartcard controller with a pad to provide a digital data output.
Smartcard controller 2430 includes the antenna pads 1472 and 1474 as described above.
Smartcard controller 2430 also includes pad 2410 which provides the digital data output directly.
By providing the digital data output directly, smartcard controller 2430 enables various
embodiments of the invention to eliminate the outgoing data extraction circuit.

[00121] Figure 25 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and a single antenna in

accordance with various embodiments of the present invention. Figure 25 shows smartcard
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controller 2430, amplifier 1510, load modulation driver circuits 1530, and tuned circuit 1540, all
of which are described above. Note that because smartcard controller 2430 provides digital data
directly, the outgoing data extraction circuit 1520 (Figure 15) can be omitted, thereby reducing
parts count and cost.

[00122] Figure 26 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention. Figure 26 shows
circuits similar to those shown in Figure 25, except that separate transmit and receive antennas
are provided. Separate transmit and receive antennas (and associated tuned circuits) allow for a
higher Q tuning of the receive antenna, thereby increasing the maximum usable distance when
RFID card is receiving. See Figure 18.

[00123] Figure 27 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention. Figure 27 shows circuits similar
to those shown in Figure 26, except that multiple transmit antennas are provided. Multiple
separate transmit antennas (and associated tuned circuits) allow for a higher Q tuning of each
transmit antenna, thereby increasing the maximum usable distance when RFID card is
transmitting. See Figure 20.

[00124] Figure 28 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and a single antenna in
accordance with various embodiments of the present invention. The circuits shown in Figure 28
are similar to Figure 25 except the load modulation driver is replaced with an active transmit
driver circuit 2130. Active transmit driver circuit 2130 is described above with reference to
Figure 21. In general, the term “driver” as used herein refers to an active transmit driver or a load
modulation driver or any other method of driving the transmit output data.

[00125] Figure 29 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention. The circuits shown in
Figure 29 are similar to Figure 26 except the load modulation driver is replaced with an active
transmit driver circuit 2130. Active transmit driver circuit 2130 is described above with

reference to Figure 21.
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[00126] Figure 30 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention. The circuits shown in Figure 30
are similar to Figure 27 except the load modulation driver is replaced with an active transmit
driver circuit 2130. Active transmit driver circuit 2130 is described above with reference to
Figure 21.

[00127] Figures 31-34 show performance enhancing application specific integrated
circuits (ASICs) coupled to various smartcard controllers in accordance with various
embodiments of the present invention. Figures 31 and 32 show ASICs coupled to smartcard
controller 330. Both ASICs include amplifier 1510 and outgoing data extraction circuits 1520.
The ASIC of Figure 31 includes load modulation driver circuits 1530 and the ASIC of Figure 32
includes active transmit driver circuit 2130. Figures 33 and 34 show ASICs coupled to receive
direct digital data from smartcard controller 2430. Accordingly, the outgoing data extraction
circuits are omitted. The ASIC of Figure 33 includes amplifier 1510 and load modulation driver
circuits 1530, and the ASIC of Figure 34 includes amplifier 1510 and active transmit driver
circuit 2130.

[00128] By combining a smartcard controller and an ASIC as described herein, the
performance of an RFID card may be enhanced with a reduced parts count. Further, any of
ASICs shown may be used with separate receive and transmit antennas, multiple transmit
antennas, or any combination. Further, one ASIC may be provided with all of the functionality
shown in Figures 31-34 and the manner in which it is connected to a smartcard controller will
dictate which functional blocks (e.g., data extraction, load modulation, active transmit) are
utilized.

[00129] Figure 35 shows a memory card with integrated smartcard controller,
performance enhancement circuits, and antennas in accordance with various embodiments of the
present invention. Host interface 310, memory card controller 340, and memory 360 are
described above. Smartcard controller 3520 may be any smartcard controller described herein,
including smartcard controller 330 or smartcard controller 2430. Enhancement circuits 3550
may include any of the enhancement circuits described herein including any combination of
amplifier 1510, outgoing data extraction circuits 1520, load modulation driver circuits 1530 and

active transmit driver circuit 2130. Antenna(s) 3560 may include any number or type of
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antennas. For example, antenna(s) 3560 may include one antenna, separate transmit and receive
antennas, or a receive antenna and multiple transmit antennas.

[00130] Figure 36 shows a memory card with integrated smartcard controller and
performance enhancement circuits in accordance with various embodiments of the present
invention. The memory card of Figure 36 shows circuits similar to Figure 35 with the exception
of antenna(s) 3560. Instead, the memory card of Figure 36 is intended for use with a host device
that includes antenna(s). In some embodiments, antenna(s) 3560 are included in the memory
card of Figure 36, thereby allowing the host device to decide whether to use the antennas on the
memory card, or the antennas on the host device. The form factor of the memory card in Figures
35 and 36 is shown as a microSD card, but this is not a limitation of the present invention. Any
form factor may be employed.

[00131] Figure 37 shows a subscriber identity module (SIM) card with integrated
smartcard controller, performance enhancement circuits and antennas in accordance with various
embodiments of the present invention. Smartcard controller 3520, enhancement circuits 3550,
and antenna(s) 3560 are described above with reference to Figure 35.

[00132] Figure 38 shows a subscriber identity module (SIM) card with integrated
smartcard controller and performance enhancement circuits in accordance with various
embodiments of the present invention. The SIM card of Figure 38 shows circuits similar to
Figure 37 with the exception of antenna(s) 3560. Instead, the SIM card of Figure 38 is intended
for use with a host device that includes antenna(s). In some embodiments, antenna(s) 3560 are
included in the SIM card of Figure 38, thereby allowing the host device to decide whether to use
the antennas on the SIM card, or the antennas on the host device.

[00133] Figure 39 shows a mobile device with a smartcard controller, enhancement
circuits, and antenna(s). The mobile device of Figure 39 includes a built-in smartcard controller
for RFID functionality as opposed to accepting a separate RFID card as described above. The
mobile device may be any electronic device including a mobile phone, a tablet computer, or the
like.

[00134] Although the present invention has been described in conjunction with certain
embodiments, it is to be understood that modifications and variations may be resorted to without

departing from the spirit and scope of the invention as those skilled in the art readily understand.
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Such modifications and variations are considered to be within the scope of the invention and the

appended claims.
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2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 18.115.026US13

Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS

Title of Invention | |\ o DING MOBILE PAYMENTS AND TICKETING

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant |1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or perscn who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.8.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Crganization check here. X

Organization Name

Cashe, Inc.

Mailing Address Information For Applicant:

Address 1 331 SW Macadam Avenue

Address 2 Suite 251

City Portland State/Province IOR
Country | Us Postal Code 97239
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 18.115.026US13

Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS

Title of Invention | |\ o DING MOBILE PAYMENTS AND TICKETING

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name |Cashe, Inc.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 (331 SW Macadam Avenue
Address 2 Suite 251
City ‘ |30r1Iand State/Province OR
Countryi | IJS Postal Code 97239
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or assaciation). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [fUsman Mughal/ Date (YYYY-MM-DD)| p021-02-18
First Name Psman Last Name ‘ Nughal Registration Number 2887
Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number | 18.115.026US13
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS

Title of Invention | |\ o DING MOBILE PAYMENTS AND TICKETING

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTQO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1674 (P.L. 93-579) requires that you be given certain information in connection with your submission cf the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/cr examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecordin this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the infermation in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

5. Arecordrelated to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant {i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enfcrcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
Q. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPLO.gOV.

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/179,237 02/18/2021 Siva G. Narendra 18.115.026US13
CONFIRMATION NO. 3258
175023 FORMALITIES LETTER

Green, Howard, & Mughal LLP

5 Conterpants r. St 400 I

Lake Oswego, OR 97035 9989

S

Date Mailed: 03/01/2021

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing.

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

« Additional claim fees of $ 430 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

+ $ 430 for multiple dependent claim surcharge.

+ $(0) previous unapplied payment amount.

+$430 TOTAL FEE BALANCE DUE.

page 1 of 2
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserl ocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/Iqchau/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1430

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
17/179,237 02/18/2021 2685 930 18.115.026US13 20
CONFIRMATION NO. 3258
175023 FILING RECEIPT

6 oot br. a0 0 A

Lake Oswego, OR 97035
Date Mailed: 03/01/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Siva G. Narendra, Portland, OR;
Saurav Chakraborty, West Bengal, INDIA;
Prabhakar Tadepalli, Bangalore, INDIA;
Applicant(s)
iCashe, Inc., Portland, OR;
Assignment For Published Patent Application
iCashe, Inc., Portland, OR

Power of Attorney: The patent practitioners associated with Customer Number 175023

Domestic Priority data as claimed by applicant

This application is a CON of 16/791,609 02/14/2020 PAT 10949726
which is a CON of 16/393,275 04/24/2019 PAT 10607129

which is a CON of 15/904,328 02/24/2018 PAT 10318855

which is a CON of 15/338,436 10/30/2016 PAT 9904887

which is a CON of 14/517,585 10/17/2014 PAT 9489608

which is a CON of 14/460,647 08/15/2014 PAT 8937549

which is a CON of 13/871,849 04/26/2013 PAT 8866614

which is a CON of 13/038,341 03/01/2011 PAT 8451122

which is a CON of 12/188,346 08/08/2008 PAT 7961101

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.
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Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/26/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/179,237

Projected Publication Date: 06/10/2021
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
INLCUDING MOBILE PAYMENTS AND TICKETING

Preliminary Class
340
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 17/179,237
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
A o) N/A N/A N/A 80 N/A
SEARCH FEE
R e ) N/A N/A N/A 350 N/A
EXAMINATION FEE
(37 GFR 1.18(0). (). or (@) N/A N/A N/A 400 N/A
TOTAL CLAIMS ] *
(37 CFR 1.16(i) 22 minus 20= 2 50 = 100 OR
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h)) 3 minus 3 = 240 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 430
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 1360 TOTAL
APPLICATION AS AMENDED - PART II
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CFg ?.15(\)) Minus = OR -
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w Total * Minus A = =
= (37 CFg ?.15(\)) OR -
% Independent * Minus | *** = _ OR -
w (37 CFR 1.16(h)) - -
E: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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MULTIPLE DEPENDENT CLAIM Application Number Filing Date
FEE CALCULATION SHEET 17179237
(S(I:I!J Zgléu‘;itfﬁ’%s;)&%%%é?gg) Applicant(s) Siva Narendra
* May be used for additional claims or amendments
CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
1 1 51
2 1 52
3 1 53
4 1 54
5 1 55
6 1 56
7 1 57
8 1 58
9 1 59
10 1 60
11 1 61
12 1 62
13 1 63
14 1 64
15 1 65
16 1 66
17 1 67
18 1 68
19 2 69
20 2 70
21 71
22 72
23 73
24 74
25 75
26 76
27 77
28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100
Total Indep 3 0 0
Total 19 ‘J 0 J 0 ‘J
Depend
N % N
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Examiner:
Siva G. Narendra

Application No.: 17/179,237 Art Group:
Filed: February 18, 2021 Confirmation No.: 3528
For: METHOD AND APPARATUS FOR Docket No.: 18.115.026US13

TRANSMITTING DATA VIA NFC FOR
MOBILE APPLICATIONS INLCUDING
MOBILE PAYMENTS AND TICKETING

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE MISSING PARTS

Dear Examiner:

This is in response to the Notice to File Missing Parts notified March 01, 2021.
Applicants submits the claim fees of $430. No new matter has been added.

Applicants request and authorize the U.S. Patent and Trademark Office to (1) treat any
concurrent or future reply that requires a petition for extension of time as incorporating a petition
for extension of time for the appropriate length of time and (2) charge all required fees, including
extension of time fees and fees under 37 C.F.R. § 1.16 and § 1.17, to Deposit Account No. 50-
6613.

Respectfully submitted,
GREEN, HOWARD, & MUGHAL, LLP

03/03/21 /Usman Mughal/

Date Usman A. Mughal
Reg. No. 62,887
Attorney for Applicants

5 Centerpointe Drive, Suite 400
Lake Oswego, OR 97035
(503) 968-8233

docketing @ ghinip.com
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Electronic Patent Application Fee Transmittal

Application Number: 17179237

Filing Date: 18-Feb-2021

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE

Title of Invention: APPLICATIONS INLCUDING MOBILE PAYMENTS AND TICKETING

First Named Inventor/Applicant Name: Siva G. Narendra
Filer: Usman Mughal/Katherine Campbell
Attorney Docket Number: 18.115.026US13

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code | Quantity Amount Suﬂ;l’;(tsa)l in
Basic Filing:
Pages:
Claims:
MULTIPLE DEPENDENT CLAIMS 2203 1 430 430

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Su::J—;I';(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 430
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Electronic Acknowledgement Receipt

EFS ID: 42074307
Application Number: 17179237
International Application Number:
Confirmation Number: 3258

Title of Invention:

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INLCUDING MOBILE PAYMENTS AND TICKETING

First Named Inventor/Applicant Name:

Siva G. Narendra

Customer Number:

175023

Filer:

Usman Mughal/Katherine Campbell

Filer Authorized By:

Usman Mughal

Attorney Docket Number: 18.115.026US13
Receipt Date: 03-MAR-2021
Filing Date: 18-FEB-2021
Time Stamp: 19:10:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $430

RAM confirmation Number E202133J10370074

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document i . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
19707
] Applicant Resp(?nse to'PrefExam 18_115026US13_RMP.pdf no 1
Formalities Notice
482b8d0c703896177f6fd755e25c67f3e8eb|
58e2
Warnings:
Information:
30750
2 Fee Worksheet (SB06) fee-info.pdf no 2
994dc041177f9094efod1ef3c43f4745ad35¢]
8fe
Warnings:
Information:
Total Files Size (in bytes)1 50457

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1430

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
17/179,237 02/18/2021 2684 1360 18.115.026US813 20
CONFIRMATION NO. 3258
175023 UPDATED FILING RECEIPT

6 oot br. a0 A AR

Lake Oswego, OR 97035
Date Mailed: 03/05/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Siva G. Narendra, Portland, OR;
Saurav Chakraborty, West Bengal, INDIA;
Prabhakar Tadepalli, Bangalore, INDIA;
Applicant(s)
iCashe, Inc., Portland, OR;
Assignment For Published Patent Application
iCashe, Inc., Portland, OR

Power of Attorney: The patent practitioners associated with Customer Number 175023

Domestic Priority data as claimed by applicant

This application is a CON of 16/791,609 02/14/2020 PAT 10949726
which is a CON of 16/393,275 04/24/2019 PAT 10607129

which is a CON of 15/904,328 02/24/2018 PAT 10318855

which is a CON of 15/338,436 10/30/2016 PAT 9904887

which is a CON of 14/517,585 10/17/2014 PAT 9489608

which is a CON of 14/460,647 08/15/2014 PAT 8937549

which is a CON of 13/871,849 04/26/2013 PAT 8866614

which is a CON of 13/038,341 03/01/2011 PAT 8451122

which is a CON of 12/188,346 08/08/2008 PAT 7961101

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.
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Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/26/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/179,237

Projected Publication Date: 06/10/2021
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
INLCUDING MOBILE PAYMENTS AND TICKETING

Preliminary Class
235
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 17/179,237
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
A o) N/A N/A N/A 80 N/A
SEARCH FEE
R e ) N/A N/A N/A 350 N/A
EXAMINATION FEE
(37 GFR 1.18(0). (). or (@) N/A N/A N/A 400 N/A
TOTAL CLAIMS ] *
(37 CFR 1.16(i) 22 minus 20= 2 50 = 100 OR
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h)) 3 minus 3 = 240 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
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* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 1360 TOTAL
APPLICATION AS AMENDED - PART II
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CFg ?.15(\)) Minus = OR -
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR =
<§( Application Size Fee (37 CFR 1.16(s))
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1430

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/179,237 02/18/2021 Siva G. Narendra 18.115.026US13
CONFIRMATION NO. 3258
175023 PUBLICATION NOTICE
Green, Howard, & Mughal LLP
5 Gonterpoins Dr. Sute 400 O

Lake Oswego, OR 97035

Title:METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
INLCUDING MOBILE PAYMENTS AND TICKETING

Publication No.US-2021-0174158-A1
Publication Date:06/10/2021

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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0161060 EP 1985-11-13 | Pullukat et al.
161060 EP 1985-11-13 | Pullukat et al.
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04102112 | JP 1992.04-03 | ' Ukushima
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et al.
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3632294 DE 1988-04-07 Limmer

NON-PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the ™
Initials® No item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
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2nd Notice of Allowance notified August 15, 2011 for U.S. Patent
Application No. 13/081,775 (Attorney Docket No. 115.022US2).

Final Office Action notified December 12, 2012 for U.S. Patent
Application No. 13/184,204 (Docket No. 115.001US5).

Final Office Action notified February 4, 2013 for U.S. Patent Application
No. 13/552,633 (Docket No. 115.001US6.4).

Final Office Action notified September 30, 2014 for U.S. Patent
Application No. 13/592,323 (Docket No. 115.001US9).

International Preliminary Report & Written Opinion notified December 04,
2006 for PCT Patent Application No. PCT/US2005/019988 (Docket No.
115.004WO01).

International Preliminary Report & Written Opinion notified December 04,
2006 for PCT Patent Application No. PCT/US2005/022993 (Docket No.
115.003WO01).
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International Preliminary Report & Written Opinion notified January 22,
2008 for UPCT Patent Application No. PCT/US2006/027847, 10 pages
(Docket No. 115.001US3).

International Preliminary Report & Written Opinion notified September
09, 2011 for PCT Patent Application No. PCT/US2010/025014, 6 pages
(Docket No. 115.001US4.1).

International Preliminary Report on Patentability & Written Opinion
notified August 28, 2007 for UPCT Patent Application No.
PCT/US2006/006361, 8 pages (Docket No. 115.001US3).

, International Preliminary Report on Patentability and Written Opinion
notified August 2, 2007 for PCT Patent Application No.
PCT/US2006/006361 (Attorney Docket No. 115.001WOH1).,

International Preliminary Report on Patentability and Written Opinion
notified August 2, 2007 for PCT Patent Application No.
PCT/US2006/013603 (Attorney Docket No. 115.002WO1).

International Preliminary Report on Patentability and Written Opinion
notified August 2, 2007 for PCT Patent Application No.
PCT/US2006/027847 (Attorney Docket No. 115.012WO1).

International Preliminary Report on Patentability and Written Opinion
notified October 06, 2009 for PCT Patent Application No.
PCT/US2008/057588 (Attorney Docket No. 115.019WO1).

International Search Report & Written Opinion notified September 22,
2006 for UPCT Patent Application No. PCT/US2006/006361, 13 pages
(Docket No. 115.001US4.1).
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International Search Report and Written Opinion notified April 15, 2010
for PCT Patent Application No. PCT/US2010/025014 (Attorney Docket
No. 115.024WO1).

International Search Report notified August 07, 2008 for PCT Patent
Application No. PCT/US2008/057588 (Attorney Docket No.
115.019WO1)

International Search Report notified December 16, 2005 for PCT Patent
Application No. PCT/US2005/019988 (Docket No. 115.004WO1).

International Search Report notified January 09, 2006 for PCT Patent
Application No. PCT/US2006/013603, 3 pages (Docket No.
115.001US3).

International Search Report notified March 29, 2007 for PCT Patent
Application No. PCT/US2006/027847 (Attorney Docket No.
115.012WO01).

International Search Report notified October 09, 2007 for PCT Patent
Application No. PCT/US2006/013603 (Attorney Docket No.
115.002W01).

International Search Report notified October 21, 2005 PCT Patent
Application No. PCT/US2005/022993 (Attorney Docket No.
115.PO03WO1).

International Search Report notified September 22, 2006 for PCT Patent
Application No. PCT/US2006/006361 (Attorney Docket No.
115.001WO1).
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International Written Opinion notified August 7, 2008 for PCT Patent
Application No. PCT/US2008/057588, 5 pages (Docket No.
115.001US4.2).

International Written Opinion notified October 9, 2007 for PCT Patent
Application No. PCT/US2006/013603, 7 pages (Docket No.
115.001US2.2).

Non-Final Office Action notified April 19, 2018 for U.S. Patent Application
No. 15/658,208 (Docket No. 115.001US9.8).

Non-Final Office Action notified April 3, 2013 for U.S. Patent Application
No. 13/426,500 (Docket No. 115.001US6.3).

Non-Final Office Action notified August 03, 2011 for U.S. Patent
Application No. 13/114,473 (Docket No. 115.001US6.1).

Non-Final Office Action notified December 20, 2012 for U.S. Patent
Application No. 13/593,492 (Docket No. 115.001US9.1).

Non-Final Office Action notified February 1, 2013 for U.S. Patent
Application No. 13/184,227 (Docket No. 115.001US7).

Non-Final Office Action notified February 3, 2011 for U.S. Patent
Application No. 12/962,953 (Docket No. 115.001US6).
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Non-Final Office Action notified January 18, 2013 for U.S. Patent
Application No. 13/651,365 (Docket No. 115.001US4.4).

Non-Final Office Action notified July 3, 2012 for U.S. Patent Application
No. 13/184,227 (Docket No. 115.001US7).

Non-Final Office Action notified July 5, 2013 for U.S. Patent Application
No. 13/592,323 (Docket No. 115.001US9).

Non-Final Office Action notified June 22, 2012 for U.S. Patent Application
No. 13/184,204 (Docket No. 115.001US5).

Non-Final Office Action notified March 15, 2013 for U.S. Patent
Application No. 13/304,662 (Docket No. 115.001US6.2).

Non-Final Office Action notified May 22, 2015 for U.S. Patent Application
No. 14/680,684 (Docket No. 115.001US9.2).

Non-Final Office Action notified November 25, 2011 for U.S. Patent
Application No. 13/184,240 (Docket No. 115.001US8).

Non-Final Office Action notified November 29, 2019 for U.S. Patent
Application No. 16/218,733 (Docket No. 115.001US9.9).
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Non-Final Office Action notified November 5, 2015 for U.S. Patent
Application No. 14/866,998 (Docket No. 115.001US9.5).

Non-Final Office Action notified November 9, 2012 for U.S. Patent
Application No. 13/552,633 (Docket No. 115.001US6.4).

Non-Final Office Action notified September 16, 2016 for U.S. Patent
Application No. 14/929,297 (Docket No. 115.001US9.6).

Non-Final Office Action notified September 20, 2016 for U.S. Patent
Application No. 14/948,325 (Docket No. 115.001US9.7).

Non-Final Office Action notified September 21, 2012 for U.S. Patent
Application No. 13/311,247 (Attorney Docket No. 115.22US3).

Non-Final Office Action notified September 24, 2015 for U.S. Patent
Application No. 14/833,113 (Docket No. 115.001US9.4).

Non-Final Office Action notified September 25, 2015 for U.S. Patent
Application No. 14/747,770 (Docket No. 115.001US9.3).

Non-Final Office Action notified September 29, 2020 for U.S. Patent
Application No. 16/791,609 (Attorney Docket No. 17.115.026US12).
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Non-Final Office Action notified September 30 2010 for U.S. Patent
Application No. 12/188,346 (Attorney Docket No. 115.P022US1).

Non-Final Office Action notified September 30, 2010 for U.S. Patent
Application No. 12/188,346 (Attorney Docket No. 115.022US1).

Notice of Allowance notified April 18, 2011 for U.S. Patent Application
No. 12/962,953 (Docket No. 115.001US6).

Notice of Allowance notified April 25, 2011 for U.S. Patent Application
No. 12/188,346 (Attorney Docket No. 115.P022US1).

Notice of Allowance notified April 25, 2011 for U.S. Patent Application
No. 12/188,346 (Attorney Docket No. 115.P022US1).

Notice of Allowance notified December 21, 2015 for U.S. Patent
Application No. 14/866,998 (Docket No. 115.001US9.5).

Notice of Allowance notified February 14, 2013 for U.S. Patent
Application No. 13/311,247 (Attorney Docket No. 115.22US83).

Notice of Allowance notified February 18, 2015 for U.S. Patent
Application No. 13/592,323 (Docket No. 115.001US9).
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Application Number
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Filing Date
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Notice of Allowance notified January 10, 2012 for U.S. Patent Application
No. 13/184,240 (Docket No. 115.001US8).

Notice of Allowance notified June 18, 2020 for U.S. Patent Application
No. 16/218,733 (Docket No. 115.001US9.9).

Notice of Allowance notified June 19, 2015 for U.S. Patent Application
No. 14/680,684 (Docket No. 115.001US9.2).

Notice of Allowance notified March 24, 2017 for U.S. Patent Application
No. 14/948,325 (Docket No. 115.001US9.7).

Notice of Allowance notified March 3, 2017 for U.S. Patent Application
No. 14/929,297 (Docket No. 115.001US9.6).

Notice of Allowance notified May 13, 2013 for U.S. Patent Application No.
13/426,500 (Docket No. 115.001US6.3).

Notice of Allowance notified November 16, 2011 for U.S. Patent
Application No. 13/114,473 (Docket No. 115.001US6.1).

Notice of Allowance notified October 26, 2015 for U.S. Patent Application
No. 14/747,770 (Docket No. 115.001US9.3).
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Notice of Allowance notified October 28, 2011 for U.S. Patent Application
No. 13/081,775 (Attorney Docket No. 115.022U82).

Notice of Allowance notified October 28, 2015 for U.S. Patent Application
No. 14/833,113 (Docket No. 115.001US9.4).

Notice of Allowance notified September 19, 2018 for U.S. Patent
Application No. 15/658,208 (Docket No. 115.001US9.8).

Official Letter from Taiwan Patent Office notified January 26, 2010 for
Patent Application No. 95105997 (Docket No. 115.001TW1).

Restriction Requirement notified August 16, 2010 for U.S. Patent
Application No. 12/188,346 (Attorney Docket No. 115.022US1).

Restriction Requirement notified August 16, 2010 for U.S. Patent
Application No. 12/188,346 (Attorney Docket No. 115.P022US1).

International Search Report & Written Opinion notified January 11, 2006
for PCT Patent Application No. PCT/US2005/019988, 8 pages (Docket
No. 115.001US3).

LEE, Y., "Anntenna Circuit Design For RFID Applications", Microchip,
AN710, 2003, Microchip Technology Inc., 50 pages.
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name |

Attorney Docket Number

| 18.115.026US13

LEE, Y., "Antenna Circuit Design for RFID Applications", Microchip,
AN710, 2003 Microchip Technology, Inc., 50 pages (2003).

EXAMINER SIGNATURE

Examiner Signature

Date Considered

applicant.

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through a citation if not in conformance and not considered. Include copy of this form with next communication to

the patent document.

mark here if English language translation is attached.

(WIPO Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. > Applicant is to place a check
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Doc code: IDS PTO/SB/08a (01-10)
Doc description: Information Disclosure Statement (IDS) Field Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17/179,237
INFORMATION DISCLOSURE Filing Date Feb 18, 2021
STATEMENT BY APPLICANT - ;
(Not for submission under 37 CFR 1.99) First Named Inventor | Siva Narendra

Art Unit | 2684

Examiner Name |
Attorney Docket Number ‘ 18.115.026US513

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

] That each item of information contained in the information disclosure statement was first cited in any communication from a
foreign patent office in a counterpart foreign application not more than three months prior to the filing of the information
disclosure statement. See 37 CFR 1.97(e) (1).

OR

] That no item of information contained in the information disclosure statement was cited in a communication from a foreign
patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification after making
reasonable inquiry, no item of information contained in the information disclosure statement was known to any individual
designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure statement. See 37 CFR
1.97(e) (2).

] see attached certification statement.
[] Fee set forth in 37 CFR 1.17 {p) has been submitted herewith.
& None
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the form of
the signature.

Signature /Usman Mughal/ Date (YYYY-MM-DD) 2021-07-28
Name/Print Usman A. Mughal Registration Number 62887

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14.
This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Examiner:
Siva G. Narendra

Application No.: 17/179,237 Art Group: 2684

Filed: February 18, 2021 Confirmation No.: 3258

For: METHOD AND APPARATUS FOR | Docket No.:  18.115.026US13
TRANSMITTING DATA VIA NFC FOR

MOBILE APPLICATIONS INLCUDING
MOBILE PAYMENTS AND TICKETING

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Applicants respectfully request that this Information Disclosure Statement be entered and
the documents listed on the attached form be considered by the Examiner and made of record.
Pursuant to the provisions of MPEP 609, Applicants request that a copy of the form, initialed as
being considered by the Examiner, be returned to the Applicants with the next official

communication.

Pursuant to 37 CFR § 1.97(b), it is believed that no fee or statement is required with the

Information Disclosure Statement.

Pursuant to 37 CFR § 1.98(d), copies of the listed documents are not provided as these
references were previously cited by or submitted to the U.S. Patent Office in connection with
Applicants’ prior U.S. Application Numbers: 16/791,609, filed February 14, 2020, which is a
continuation of, and claims the benefit of priority to U.S. Patent Application No. 16/393,275,
filed April 24, 2019, now issued on March 31, 2020 as U.S. Patent No. 10,607,129, which is a
continuation of, and claims the benefit of priority to U.S. Patent Application No. 15/904,328,
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filed on February 24, 2018, now issued on June 11, 2019 as U.S. Patent No. 10,318,855, which is
a continuation of, and claims the benefit of priority to U.S. Patent Application No. 15/338,436,
filed October 30, 2016, now issued on February 27, 2019, as U.S. Patent No. 9,904,887, which is
a continuation of, and claims the benefit of priority to U.S. Patent Application No. 14/517,585,
filed October 17, 2014, now issued on November 08, 2016, as U.S. Patent No. 9,489,608, which
is a continuation of, and claims priority to U.S. Patent Application No. 14/460,647, filed August
15, 2014, now issued on January 20, 2015, as U.S. Patent No. 8,937,549, which is a continuation
of, and claims the benefit of priority to U.S. Patent Application No. 13/871,849, on April 26,
2013, now issued on October 21, 2014, as U.S. Patent No. 8,866,614, which is a continuation of,
and claims the benefit of priority to, U.S. Patent Application No. 13/038,341, filed March 01,
2011, now issued on May 28, 2013, as U.S. Patent No. 8,451,122, which is a continuation-in-part
of, and claims the benefit of priority to U.S. Patent Application No. 12/188,346, filed August 08,
2008, now issued on June 14, 2011, as U.S. Patent No. 7,961,101 and which are relied upon for
an earlier filing date under 35 U.S.C. § 120.

The Examiner is invited to contact the Applicants’ Representative at the below-listed

telephone number if there are any questions regarding this communication.

Respectfully submitted,

MUGHAL IP P.C
07/28/21 /Usman Mughal/
Date Usman Mughal

Reg. No. 62887
Attorney for Applicants

1500 NW Bethany Blvd. Suite 200
Beaverton, OR 97006

docketine @impacipatenis.com

Application. No. 17/179,237 2 Examiner:
Docket No. 18.115.026US13 Art Unit: 2684
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Electronic Acknowledgement Receipt

EFS ID: 43367763
Application Number: 17179237
International Application Number:
Confirmation Number: 3258

Title of Invention:

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INLCUDING MOBILE PAYMENTS AND TICKETING

First Named Inventor/Applicant Name:

Siva G. Narendra

Customer Number:

175023

Filer:

Usman Mughal/Katherine Campbell

Filer Authorized By:

Usman Mughal

Attorney Docket Number: 18.115.026US13
Receipt Date: 28-JUL-2021
Filing Date: 18-FEB-2021
Time Stamp: 19:44:38

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B){tes)/ Multl. .Pages
Number Message Digest | Part/.zip| (ifappl.)
254099
1 Information Disclosure Statement (IDS) 18-115-026US13_IDS.pdf no 36
Form (SB08)
a62752d2b45038dfc2940865602b40c96c8|
Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

22183
) Transmittal Letter 18-115-026US13_IDS_Transmit| no 5
tal.pdf
a6cfe220af3924d4c2158a8881910f95630c|
Warnings:
Information:
Total Files Size (in bytes){ 276282

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Invenior:
Siva . Marendra

Application No.: 17/179,237

Filed: February 18, 2021

For: METHOD AND APPARATUS FOR
TRANSMITTING DATA VIA NFC FOR

MOBILE APPLICATIONS INCLUDING
MOBILE PAYMENTS AND TICKETING

Examiner:

Art Group: OPAP
Confirmpation No.: 3258

Docket No.: 18.115.026US813

Mail Stop Missing Paris
Commissioner for Patents
P.(3. Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Dear Examiner:

Applicant requests a correction to the titie: METHOD AND APPARATUS FOR

TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS BEEE
INCEUDING MOBILE PAYMENTS AND TICKETING. A corrected ADS is submitted with

this request. No new information is added.
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Applicants request and authorize the U.S. Patent and Trademark Office to (1) treat any
concurrent or future reply that requires a petition for extension of tirac as incorporating a petition
for extension of time for the appropriate length of time and (2} charge all required fees, including
extension of time fees and fees under 37 C.FR. § 1.16 and § 1.17, to Deposit Account No. 60-
4139

Respectfully submitted,
MucrarL P PC

October 06, 2021 /Usman Mughal/

Date Usman Mughal
Reg. No. 62,887
Attorney for Applicants

1500 NW Bethany Blvd. Suite 200
Beaverton, OR 97006
971-634-0286

3 1 e fa e
Ancketing Gy
GOCKeing &y

Application. No. 17/179,237 2 Examiner:
Docket No. 18.113.0261813 Art Unit: OPAP
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Electronic Acknowledgement Receipt

EFS ID: 43968165
Application Number: 17179237
International Application Number:
Confirmation Number: 3258

Title of Invention:

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INLCUDING MOBILE PAYMENTS AND TICKETING

First Named Inventor/Applicant Name:

Siva G. Narendra

Customer Number:

175023

Filer:

Usman Mughal/Katherine Campbell

Filer Authorized By:

Usman Mughal

Attorney Docket Number: 18.115.026US13
Receipt Date: 06-0CT-2021
Filing Date: 18-FEB-2021
Time Stamp: 20:54:02

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B){tes)/ Multl. .Pages
Number Message Digest | Part/.zip| (ifappl.)
780820
1 Application Data Sheet 115_026US13_CADS.pdf no 10
412e21b2248d501e1ccfd780c55aaba39f9¢]
222e
Warnings:
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Information:

This is not an USPTO supplied ADS fillable form

64352
) Preliminary Amendment 18_115026UZ1 3(_ifPreI|m_Amen no 3
p 028b728d241e3d3674fbf6eSded7f0ab2be)|
cdeeb
Warnings:
Information:
Total Files Size (in bytes){ 845172

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Approved for use through 11/30/2020. OMB 0881-

PTOMIAIM 4 (02-18)

52

U.5. Patent and Trademark Oftice; U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, ng parsons are required to respond to a collection of information unless it contains 3 valid OMB control number.

Application Data Sheet 37 CFR 1.78

Attorney Docket Number

18.115.028U813

Application Number

17/178,237

Title of Invention

METHOD AND APRPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
HCUDING INCLUDING MOBILE PAYMENTS AND TICKETING

The apglication data shest is part of the provisional or nongrovisional application for which # is being submitted. The following form contains the
bibliographic data amanged In a format specified by the United States Patent and Trademark Office as cuthined in 37 CFR 176

This document may be completed slectronically and submitted fo the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

. Portions or all of the application associatad with this Application Dala Sheet may fall under a Secrecy Order pursuant {o
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically )

Inventor Information:

Inventor 1
Legai Name
Prafix] Given Name Middle Nams Family Nams Suffix
Siva G. Narendra
Residence information {Select One) (&) US Residency (O Non US Residency () Active US Miltary Service
City | Portiand State/Province | OR ' Country of Residencd | US
Matling Address of Inventor:
Address 1 7180 SW 84th Ave.
Address 2
City Partland State/Province OR
Postal Code 97223 | Countryi us
inventor 2
Legal Name
Prefix| Given Nams Middie Name Family Name Suffix
Saurav Chairaborty
Residence information {Select One) (O US Residency (& Non US Residency () Active US Military Service
City West Bengal §Country of Residence | l N
Mailing Address of Inventor:
Address 1 Sristi Apartment (Block-B), Flat No. D-118
Address 2 36 G.T. Road (W), Mallickpara, Srirampure, Hooghily
City West Bengal State/Provincea I We
Postal Code 712203 | Countryi IN
Inventor 3
Legal Name
Prefix| Given Name Middie Name Family Name Suffix

Prabhakar

Tadegpalli

£F8 Web 2.2.13
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PTOAIAMA (02-18)

Approved for use through 11/30/2020. OMB (651-0032

U.3. Patent and Trademark Office; U.3. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1888, no persons are required {o respond 0 a collection of information unless i containg a valid OMB control number,

Attorney Docket Number | 13.115.026U813
Application Number 17/179,237

Application Data Sheet 37 CFR 1.78

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS

Titie of Invention | etninG INCLUDING MOBILE PAYMENTS AND TICKETING

Residence Information {Select One} (O USResidency (& Non US Residency () Active US Military Service

City  |Bangalore {Country of Residence | Y

Mailing Address of Inventor:

Address 1 £24 Chaithanya Smaran
Address 2 Whitefieid Hoskote Road
Ciy Bangalore State/Province Ka

Postal Code

Al Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add bution.

5600067 | Countryi N

Correspondence information:

Enter either Customer Number or complete the Correspondence information section below.
For further information see 37 CFR 1.33{a).

[} An Address is being provided for the correspondence Information of this application.

Customer Number 175023

Email Addrass docketing@ghmip.com

Application Information:

Attorney Docket Number] 181150280813 | Small Entity Status Claimed
Application Type Nonprovisional

Subject Matter Utitity

Total Number of Drawing Sheests {if any) 30 Suggssted Figure for Publication {if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C 11 1H{c) and 37 CFR 1.57(a). Do not complete this section if
application papers induding a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s} below {i.e., “Domestic Benefit/National Stage information” and “Foreign Priority information”).

For the purposes of a filing date under 37 CFR 1.53(h}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (¥YYY-MM-DD} Intellectual Property Authority or Country ”
filed application

EFSWeh 22,43
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PTOAIAMA (02-18)

Approved for use through 11/30/2020. OMB (651-0032

U.3. Patent and Trademark Office; U.3. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1888, no persons are required {o respond 0 a collection of information unless i containg a valid OMB control number,

18.115.026U813

Attorney Docket Number

Application Data Sheet 37 CFR 1.78

Application Number 17/178,237

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS

Titie of Invention |y o ymive INGLUDING MOBILE PAYMENTS AND TICKETING

Publication Information:
[7] Rsguest Early Publication (Fes required at time of Reqguest 37 CFR 1.219)

Reguest Not to Publish. | nereby request that the attached application not be published under

1 35 UL.8.C. 122(b) and cerlify that the invention disclosed in the attached application has not and will not be the
= subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information shouid be provided for all praciitioners having a power of attorney in the application. Providing
this information in the Apglication Data Sheet does not constitule a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below, If both sections are completed the cusiomer
Number will be used for the Representative information during processing.

Please Select One: Customer Number [ {0 US Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Cusiomer Number 175023

Domestic Benefit/National Stage Information:

This section aliows for the applicant to either claim benefit under 35 U.S.C. 118(e)}, 120, 121, 385}, or 388(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constilutes
the specific reference required by 35 U.S.C. 118(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.
Prior Application Status | Pending [
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number YYYY-MM-DD)
Continuation of 187818609 2020-02-14
Prior Application Status | Patented
Application TR Prior Application Filing Date - N lssue Date
Nurnber Continuity Type Nurnber (YYYY-MM-DD) Patent Number OYYYY-MM-DD)
16791808 Continuation of 18383275 2019-04-24 10607129 2020-03-31
Prior Application Siatus] Patented ]
Application e Prior Application Filing Date teret Mo v Issue Date
Nurnber Continuity Type Nurnber YYYY-MM-DD} Patent Nurnber (YYYY-MM-DD)
16383275 Continuation of 15804328 2018-02-24 10318855 2018-08-11
Prior Application Status ! Patented !
Application T . Prior Application Filing Date — . Issue Date
Nurber Continuity Type Nurnber YYYY-MM-DD} Patent Number | vy vy pn-n0)
15804328 Continuation of 15338438 2018-10-30 9904887 2018-02-27

EFSWeh 22,43
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PTOMIAIM 4 (02-18)

Approved for use through 11/30/2020. OMB (651-0032
U.3. Patent and Trademark Office; U.3. DEPARTMENT OF COMNMERCE
Under the Paperwork Reduction Act of 1888, no persons are required {o respond 0 a collection of information unless i containg a valid OMB control number,

Application Data Sheet 37 CFR 1.78

Attorney Docket Number

18.115.026U813

Application Number

17178,287

Title of invention

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
IRECEDMG INCLUDING MOBILE PAYMENTS AND TICKETING

Prior Application Status i Patented

Application — Prior Application Filing Date » e lssue Date
Number Continuity Type Number COYYY-MM-DD) Patent Numbes COYYY-MM-DD)
15338436 Continuation of 14517585 2014~106-17 2486608 2016-11-03

Prior Application Status | Patented

Application A Prior Application Filing Date . . lssue Dale
Number Continuity Typs Number COYYY-MM-DD) Patent Numbey COYYY-MM-DD)
14517585 Continuation of 14480847 2014-08-15 8937548 2015-01-20

Prior Application Status ] Patented

Appiication . Prior Application Filing Date lssue Date
Number Continuity Type Number (OYYY-MM-DD) Patent Number PYYYY-MM-DD)
14480647 Continuation of 13871849 2013-04-26 586866814 2014-10-21
Prior Application Status ! Patented ! {
Appiication - Prior Application Filing Date i X Issue Date
Number Cﬁﬂtmuiiy Type Number (YYW*MM“DD) Pataent Numbey {YYYY-M M"DD)
13871849 Continuation of 13038341 2011-03-01 8451122 2018-05-28
Prior Application Status i Patenied i {
Application _ Prior Application Filing Date . Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DI)
13038341 Continuation of 12188348 2008-08-08 78681101 2011-08-14

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add buiton.

Foreign Priority Information:

This saction allows for the applicant to claim griority to a Toreign application. Providing this information in the application data shest
constitutes the claim for pricrity as required by 35 U.S.C. 118{0) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX‘)’ the information will be used by the Office to
autormnatically attempt retrieval pursuant to 37 CFR 1.55(0(1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.85(g){1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

E

Access Code' (if applicabie)

Additional Foreign Friority Data may be generated within this form by selecting the

Add button.

EFSWeh 22,43
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PTO/AIAMA (02-18)
Approved for use through 11/30/2020. OMEB 0681-0032
U.8. Patent and Trademark Gitice; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1888, no persons are required {o respond 0 a collection of information unless i containg a valid OMB control number,

B . Attorney Docket Number | 13.115.026U813
Application Data Sheet 37 CFR 1.78

Application Number 17/179.237

Title of invention METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
’ ’ TRECTDNG INCLUDRING MOBILE PAYMENTS AND TICKETING

Statement under 37 CFR 1.55 or 1.78 for AlA {First Inventor to File) Transition
Applications

This application (1) claims pricrity 1o or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim 1o a claimed invention that has an effective filing date on or after March
[ 18, 2013,

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA,

EFSWeh 22,43
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PTOAIAMA (02-18)

Approved for use through 11/30/2020. OMB (651-0032

U.8. Patent and Trademark Oftice; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1888, no persons are required {o respond 0 a collection of information unless i containg a valid OMB control number,

Attorney Docket Number | 13.115.026U813

Application Data Sheet 37 CFR 1.78

Application Number 17/178,237

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
TRECTDING INCLUDRING MOBILE PAYMENTS AND TICKETING

Title of invention

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properiy signed and filed with the application, applicant has provided writlen
authority to permit a parlicipating foreign intellectual property (IP) office aceess 1o the instant appilication-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (ERPQO) access to any search resulls from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not 1o provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

application. Afler the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/38 or PTO/SB/ES must be used as appropriate.

1. Authorization to Permit Access by a Foreign intelisciual Property Office(s)

A. Priority Document Exchange (PBX] - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
(JPC), the Korean Inteliectual Property Office (KIPO}, the State Intellectual Property Office of the People’s Republic of
China (SIPQ), the World intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTOQ in g bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filad
and its related hibliographic data, {2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

the undersigned hereby grants the USPTO authority o provide the EPO access o the bibliographic data and search
results from the instant patent application when a European patent appilication claiming priority to the instant patent
apphlication is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPC's Ruie 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a Eurcpean patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign intellectual Property Office(s)

A. Appilicant DOES NOT authorize the USPTO {0 permit a participating foreign IP office access to the instant
{7} application-as-filed. If this box is checked, the USPTC will not be providing & participating foreign 1P office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO {o transmit to the EPQ any search resulis from the instant patent
] application. If this box is checked, the USPTO will not be providing the EPO with search resulis from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access {o the
application in accordance with 37 CFR 1.14.
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PTOAIAMA (02-18)

Approved for use through 11/30/2020. OMB (651-0032

U.3. Patent and Trademark Office; U.3. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1888, no persons are required {o respond 0 a collection of information unless i containg a valid OMB control number,

Attorney Docket Number | 13.115.026U813

Application Data Sheet 37 CFR 1.78 e
Application Number 17/1179,237

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
ECUDHNG INCLURING MOBILE PAYMENTS AND TICKETING

Title of invention

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tile 37 of CFR
to have an assignment recorded by the Office.

Applicant 1§
If the applicant is the inventor {or the rernaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed,
The information 1o be provided in this section is the name and address of the legal representiative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. {f the applicantis an
applicant under 37 CFR 1.46 (assignee, person 1o whom the inventor is obligated 10 assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

@ Assignes C:) Legal Representative under 35 U.S.C. 117 Q Joint Inventor
O Person to whom the inventor is obligated to assign. Q Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

if the Applicant is an Organization check here. X

Organization Name iCashe, Inc.

Mailing Address Information For Applicant:

Address 1 5331 SW Macadam Avenue

Address 2 Suite 251

City Portland State/Province OR
Country | us Postat Code 97238
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add bution.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTOAIAMA (02-18)

Approved for use through 11/30/2020. OMB (651-0032

U.3. Patent and Trademark Office; U.3. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1888, no persons are required {o respond 0 a collection of information unless i containg a valid OMB control number,

B . Attorney Docket Number | 13.115.026U813
Application Data Sheet 37 CFR 1.78

Application Number 17/1179,237

Title of invention METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
’ ’ “INCCUDING INCLURING MOBILE PAYMENTS AND TICKETING

Assignes 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
appiication publication. An assignee-applicant identified in the "Applicant information” section will appear on the patent application

publication as an applicani. For an assignes-applicant, complete this section only if ideniification as an assignee is aiso desired on ihe
patant application publication.

if the Assignee or Non-Applicant Assignee is an Organization check here. ]
Organization Name

iCashe, Inc.

Malling Address Information For Assignee including Non-Applicant Assignee:

Address 1 5331 SW Macadam Avenue

Address 2 Suite 251

City Fortland State/Provincs OR
Country us Postal Code 97238
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignes Data may be generated within this form by
selecting the Add bution,

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). Howsver, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in

subsection 2 of the “Authorization or Opt-Qut of Authorization to Permit Access” section, then this form must
aiso be signed in accordance with 37 CFR 1.14{c).

powsr of altorney {(8.g., see USPTC Form PTO/AIA/ST) on behalf of all joint inventor-applicants.
See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature  {/Usman Mughal/ Date (YYYY-MM-DD}| 2021-10-08

First Name | Usman fast Name EMughal Registration Number | 62887

Additional Signature may be generated within this form by selecting the Add button.
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PTOAIAMA (02-18)

Approved for use through 11/30/2020. OMB (651-0032

U.3. Patent and Trademark Office; U.3. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1888, no persons are required {o respond 0 a collection of information unless i containg a valid OMB control number,

Attorney Docket Number | 13.115.026U813

Application Data Sheet 37 CFR 1.78 e
Application Number 171178237

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS

Title of Invention |y euoing INCLUDING MOBILE PAYMENTS AND TICKETING

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is 1o file {and by the USPTQO {0 process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes o complete, including gathering, preparing, and submitling the complatad appiication data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of tirme you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Depariment of Commaerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Conunissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1458.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent, Accordingly, pursuant 1o the reguirements of the Act, please be advised that: (1} the general authority for the collection of this information
is 35 U.S.(C. 2{b)}(2); {2) furnishing of the information solicited is voluntary; and (3} the prindipal purpese for which the information is used by the U.5. Patent and
Trademark Office is to process and/or examine your sub on related to a patent application or patent. if you do not furnish the requested information, the U S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentiafly to the extent allowed under the Freedom of Information Act (5 11.5.C. 552) and the Privacy
Act {5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settiement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respact to the subject matter of the record.

4, Arecord in this system of records may be disclosed, as a routine use, 1o a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shail be reguired to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C
552a{m).

5 Arecord related to an international Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
1o the international Bureau of the World intellectual Property Organization, pursuant to the Patent CooperationTreaty,

6, Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C 218(Q).

7. Avrecord from this system of records may be disdlosed, as a routine use, (o the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend irnprovements in records management practices and
programs, under authority of 44 11.5.C. 2004 and 29056. Such disclosure shall be made in accordance with the GSA regulations go ing inspection of
records for this purpose, and any other relevant {i.e, GSA or Commerce) directive, Such disclosure sh ot be used to make determinations about

individuals,

8. Arecord from this system of records may be disclosed, as a routine use, to the public
122(b) or issuance of a patent pursuant to 35 U.5.C. 151, Further, a record may be dis
to the public if the record was filed in an application whi
re

ftar either publication of the application pursuant to 35 US.C.
sed, subject to the imitations of 37 CFR 1.14, as a routine use,
h became abandoned or in which the proceedings were terminated and which application is
enced by either a published application, an application open to public inspections or an issued patent.

9, Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTD becomes
aware of a violation or potentiat violation of law or regulation.

£F8 Web 2.2.13
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i UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/179,237 02/18/2021 Siva G. Narendra 18.P115.026US13 3258
175023 7590 09/15/2022 | X ANINGR |
Mughal IP P.C.
iCashe, Inc. PHAM, TOAN NGOC
1500 NW Bethany Blvd.
Suite 200 | ART UNIT | PAPER NUMBER |
Beaverton, OR 97006 2634
| NOTIFICATION DATE | DELIVERY MODE |
09/15/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

docketing @impactpatents.com
eofficeaction@appcoll.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/179,237 Narendra et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
TOAN N PHAM 2684 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 2/18/21.
0] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(J This action is FINAL. 2b) [v] This action is non-final.

3)(OJ An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-20 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

6) Claim(s) 10-16 is/are allowed.

7) Claim(s) 1-9 and 17-20 is/are rejected.

8) [ Claim(s) ____is/are objected to.

9) (O Claim(s) ____are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(0 The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 2/18/21 is/are: a)™ accepted or b)[J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All b)(J Some** ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) .
. 4) [ Other:
Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220909

Samsung Exhibit 1070
Page 155 of 501



Application/Control Number: 17/179,237 Page 2
Art Unit: 2684

DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application is being examined under the pre-AlA first to invent
provisions.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See

MPEP § 717.02 for applications subject to examination under the first inventor to file
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Application/Control Number: 17/179,237 Page 3
Art Unit: 2684

provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

Claims 1-9 and 17-20 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-14 of U.S. Patent No. 9,489,608.
Although the claims at issue are not identical, they are not patentably distinct from each
other because they all contained the same subject matter including “a power source; a
smartcard controller coupled to the power source to receive power; an antenna tuned to
operate at substantially 13.56 MHz; and an active transmit driver circuit effects the

transmission of data between the antenna and the NFC reader”.

Allowable Subject Matter

Claims 10-16 are allowed.
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Application/Control Number: 17/179,237 Page 4
Art Unit: 2684

Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.

-ltay et al. (US 2016/0234359) discloses a contactless communication device
with external reader.

-Finn (US 2009/0166421) discloses an RFID reader/card combination with
contactless smartcard reader.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TOAN NGOC PHAM whose telephone number is
(5671)272-2967. The examiner can normally be reached M - F (7 AM - 3:30 PM).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Quan-Zhen Wang can be reached on (571) 272-3114. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-

center for more information about Patent Center and
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Application/Control Number: 17/179,237 Page 5
Art Unit: 2684

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TOAN N PHAM/
Primary Examiner, Art Unit 2684
9/9/22
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Application/Control No. Applicant(s)/Patent Under
17/179,237 Reexamination
Notice of References Cited Exarmor ,Tftrfj:?tra ctal
TOAN N PHAM 2684 Page 1 of 1
U.S. PATENT DOCUMENTS
* Coumzog:;z_e]\?:n':lbf:zi; Code MMD- i;\e(YY Name CPC Classification US Classification
* [ A | US-20160234359-A1 08-2016 ITAY; Nehemya H04M1/026 171
* | B |US-20090166421-A1 07-2009 Finn; David GO06K7/0008 235/439
6]
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
* Coumgog:{;z_e’l\?:n’:'bg’jzig Code MI\/EI)— ?iYY Country Name CPC Classification
N
(6]
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
4
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20220909
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes |17/179 237 Narendra et al.
TOAN N PHAM 2684

CPC - Searched*
Symbol Date Examiner
G06K19/0723; GO6K19/0727P; GO6K19/07732; GO6K19/07749 08/03/2022 TNP
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes

Date Examiner

SEARCH

,8/3/22; 9/9/22 TNP

Interference Search

US Class/CPC

Symbol US Subclass/CPC Group

Date Examiner

SAME AS SAME AS ABOVE
ABOVE

09/09/2022 TNP

JTOAN N PHAM/
Primary Examiner, Art Unit 2684

U.S. Patent and Trademark Office
Page 1 of 1

Part of Paper No.: 20220909
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 17/179 237

v | Rejected - | Cancelled N | Non-Elected A Appeal

Narendra et al.

““ Examiner Art Unit

TOAN N PHAM 2684

= Allowed + | Restricted | | Interference O | Objected

CLAIMS
[(J Claims renumbered in the same order as presented by applicant (O cPA O 1D (O R.1.47

CLAIM DATE
Final Original | 09/09/2022

SISISISIn o jufu oo SNISSSISISISISNIS

N=alalalalalalala]lal—
=10 2 SN = T N ) T N =) K e e G Bl d A

U.S. Patent and Trademark Office Part of Paper No.: 20220909

Page 1 of 1
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents

L1 46 ("20050022002" (US-PGPUB; USPAT; [OR OFF OFF 2010/08/10
"20040064612" EPO; JPO; 10:06 AM
"20080244208" DERWENT)

"20080279381"
"20090152361"
"20090199283"
"20090108063"
"20090070861"
"20090070691"
"20090070272"
"20090069052"
"20090069051"
"20090069050"
"20090069049"
"20090065572"
"20090065571"
"20060124755"
"6568600"

"20060027655"
"6712277"

"20010006902"
"20050224589"
"7333062").pn.

L2 8 memory with card with |(US-PGPUB; USPAT; |OR OFF OFF 2010/08/10
coil with (magnetic adj2 |EPO; JPO; 10:58 AM
core) DERWENT)

L3 2400 mobile with payment (US-PGPUB; USPAT; [OR OFF OFF 2010/08/13
with device EPO; JPO; 04:19 PM

DERWENT)

L4 309 L3 and (memory adj2 |(US-PGPUB; USPAT; |OR OFF OFF 2010/08/13

card) EPO; JPO; 04:19 PM
DERWENT)
L5 3 L4 and (magnetic adj2 |(US-PGPUB; USPAT; |OR OFF OFF 2010/08/13
core) EPO; JPO; 04:20 PM
DERWENT)
L6 180 L4 and magnetic (US-PGPUB; USPAT; [OR OFF OFF 2010/08/13
EPO; JPO; 04:20 PM
DERWENT)
L7 133 L6 and secure and (US-PGPUB; USPAT; [OR OFF OFF 2010/08/13
digital EPO; JPO; 04:20 PM
DERWENT)
L8 25 L7 and antenna and coil | (US-PGPUB; USPAT; |OR OFF OFF 2010/08/13
EPO; JPO; 04:21 PM
DERWENT)

L9 10 ((memory sd) adj2 card) | (US-PGPUB; USPAT; |OR OFF OFF 2010/09/24
with magnetic with core ([EPO; JPO,; 10:39 AM
with coil DERWENT)

L10 0 340/572.8.ccls. and (US-PGPUB; USPAT; [OR OFF OFF 2010/09/24
((memory sd) adj2 card) |EPO; JPO; 10:44 AM
and contactless and DERWENT)
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communication and
magnetic and core and
coil

L11 0 340/572.1.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2010/09/24
((memory sd) adj2 card) |EPO; JPO; 10:44 AM
and contactless and DERWENT)
communication and
magnetic and core and
coil

L12 1 340/10.1.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2010/09/24
((memory sd) adj2 card) |EPO; JPO; 10:44 AM
and contactless and DERWENT)
communication and
magnetic and core and
coil

L13 1 340/10.51.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2010/09/24
((memory sd) adj2 card) [EPO; JPO; 10:44 AM
and contactless and DERWENT)
communication and
magnetic and core and
coil

L14 12 235/492.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2010/09/24
((memory sd) adj2 card) |EPO; JPO; 10:44 AM
and contactless and DERWENT)
communication and
magnetic and core and
coil

L15 40 memory with card with [(US-PGPUB; USPAT; [OR OFF OFF 2010/09/24
mifare EPO; JPO; 01:13 PM

DERWENT)

L16 22 ((memory sd) adj2 card) [(US-PGPUB; USPAT; [OR OFF OFF 2010/09/24
and contactless and EPO; JPO; 01:30 PM
communication and DERWENT)
magnetic and core and
coil and impedance

L17 16 L16 and inductive (US-PGPUB; USPAT; |OR OFF OFF 2010/09/24

EPO; JPO; 01:30 PM
DERWENT)

L18 0 235/379.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2010/09/24
((memory sd) adj2 card) |EPO; JPO; 02:03 PM
and contactless and DERWENT)
communication and
magnetic and core and
coil

L19 7 235/380.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2010/09/24
((memory sd) adj2 card) |EPO; JPO; 02:03 PM
and contactless and DERWENT)
communication and
magnetic and core and
coil

L20 5 235/493.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2010/09/24
((memory sd) adj2 card) [EPO; JPO; 02:03 PM
and contactless and DERWENT)
communication and
magnetic and core and
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L21 0

L22 425

L23 6

L24 229

coil

705/1.ccls. and
((memory sd) adj2 card)
and contactless and
communication and
magnetic and core and
coil

contactless and
communications and
memory and card and
slot and interface and
power and (delivery
supply)

L22 and controller and
(antenna adj2 port)

("4701601" "4786791"
"4791283" "5585787"
"5700037" "5710421"
"5834756" "5909491"
"5952641" "5955961"
"6016476" "6039260"
"6068184" "6182891"
"6189786" "6206293"
"6219439" "6223954"
"6223984" "6250557"
"6315195" "6402029"
"6481623" "6592044"
"6594759" "6598031"
"6607127" "6609654"
"6631849" "6636833"
"6669487" "6705520"
"6715679" "6721196"
"6764005" "6769607"
"6805288" "6811082"
"6836843" "6857566"
"6882900" "6669487"
"6705520" "6715679"
"6721196" "6764005"
"6769607" "6805288"
"6811082" "6836843"
"6857566" "6882900"
"20030080183"
"20040058705"
"20040077372"
"20040188519"
"20010013551"
"20010002035"
"20020007434"
"20020043566"
"20020044043"
"20020095588"
"20020096570"
"20020099665"
"20020130187"
"20020138422"
"20020138735"

(US-PGPUB; USPAT;
EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO:;
DERWENT)
(US-PGPUB; USPAT;
EPO; JPO:;
DERWENT)

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2010/09/24
02:03 PM

2011/04/18
09:37 AM

2011/04/18
09:37 AM

2011/04/18
09:44 AM

08/098/2022 02:15:54 PM
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"20020139849"
"20020148892"
"20020153424"
"20020158747"
"20020178124"
"20020180584"
"20020186845"
"20030028481"
"20030052168"
"20030057278"
"20030061168"
"20030115126"
"20030159050"
"20030200180"
"20030220876"
"20030231550"
"20040030660"
"20040035942"
"20040050930"
"20040087339"
"20040094624"
"20040133787"
20040199469

"20040243806"
"20040251303"
"20040255145"
"20050006462"
"20050017068"
"20050029349"
"20050038736"
"20050039027"
"20050044044"
"20050050367"
"20050060586"
"20050071282"
"20050077349"
"20050092830"
"20050108096"
"20050109838"
"20050116026"
"20050121512"
"20050122209"
"20050127164"
"20050127166"
"20050133606"
"20050136964"
"20050168339"
"20050177724"
"20050197859"
"20050212657"
"20050240778"
"20050258245"
"20050268058"
"20060011731"
"20060169778"
20060186209

"20060226217"
"20070076877"
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"20070145135"
"20070145152"
"20070257797"
"20090298540"
"20100033307"
"20100033310"
i20100213265).pn.

L25 7 L24 and contactless (US-PGPUB; USPAT; |OR OFF OFF 2011/04/18
and communications EPO; JPO; 09:45 AM
and memory and card |DERWENT)
and slot and interface
and power and (delivery
supply)

L26 7 rfid with card with power|(US-PGPUB; USPAT; |OR OFF OFF 2011/04/19
with host EPO; JPO; 08:51 AM

DERWENT)

L27 4 710/100.ccls. and rfid (US-PGPUB; USPAT; |OR OFF OFF 2011/04/19
and card and power EPO; JPO; 08:55 AM
and antenna and DERWENT)
communication

L28 4 710/301.ccls. and rfid (US-PGPUB; USPAT; |OR OFF OFF 2011/04/19
and card and power EPO; JPO; 08:56 AM
and antenna and DERWENT)
communication

L29 1144 rfid and card and power | (US-PGPUB; USPAT; |OR OFF OFF 2011/04/19
and antenna and EPO; JPO; 08:58 AM
communication and DERWENT)
memory and
contactless

L30 71 L29 and sd (US-PGPUB; USPAT; |OR OFF OFF 2011/04/19

EPO; JPO; 08:58 AM
DERWENT)

L31 24 memory with card with | (US-PGPUB; USPAT; |OR OFF OFF 2011/04/19

inductive with coil EPO; JPO; 10:22 AM
DERWENT)

L32 4 ("8072331" (US-PGPUB; USPAT; |OR OFF OFF 2012/09/17

"7961101").pn. FPRS; EPO; JPO; 10:06 AM
DERWENT)

L33 112 ("4701601" "4786791" |(US-PGPUB; USPAT; |OR OFF OFF 2012/09/17
"4791283" "4864109" FPRS; EPO; JPO; 12:14 PM
"5212478" "5378887" DERWENT)

"5537584" "5574273"
"5585787" "5629981"
"5700037" "5710421"
"5834756" "5909491"
"5952641" "5955961"
"6016476" "6021944"
"6039260" "6068184"
"6182891" "6189786"
"6206293" "6219439"
"6223954" "6223984"
"6250557" "6315195"
"6402029" "6481623"
"6568600" "6588660"
"6592044" "6594759"
09/09/2022 02:15:54 PM Page 5 of 49

Workspace: memory card slot interface

P

Samsung Exhibit 1070

Page 167 of 501



L34 110

L35 108

"6598031" "6607127"
"6609654" "6631849"
"6636833" "6669487"
"6705520" "6712277"
"6715679" "6721196"
"6747547" "6764005"
"6769607" "6805288"
"6811082" "6836843"
"6857566"
"6882900").pn.

("6883718" "6905072"
"6907123" "6908030"
"6925568" "6937526"
"6952788" "6995651"
"7059520" "7088246"
"7185146" "7221473"
"7281101" "7295790"
"7333062" "7350717"
"7353993" "7493484"
"7558107" "7558110"
"7581678" "7607580"
"7673080" "7716082"
"7789303" "7792516"
"7828214" "7933571"
"7941197" "7948356"
"7954715" "7954716"
"7954717" "7961101"
"7991158" RE41352
RE41471 RE42254
"7410102" "5949880"
"8091786" "8072331"
"8083145" "5940510"
"6105013" "6237095"
"6045043"
"20010002035"
"20010006902"
"20010013551"
"20020007434"
"20020043566"
"20020044043").pn.

("20020095588"
"20020096570"
"20020099665"
"20020130187"
"20020138422"
"20020138735"
"20020139849"
"20020148892"
"20020153424"
"20020158747"
"20020178124"
"20020180584"
"20020186845"
"20030025939"
"20030028481"
"20030052168"
"20030057278"

(US-PGPUB; USPAT;
FPRS; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
FPRS; EPO; JPO;
DERWENT)

OR

OR

OFF

OFF

OFF

OFF

2012/09/17
12:15 PM

2012/09/17
12:17 PM

08/098/2022 02:15:54 PM
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"20030061168"
"20030079096"
"20030080183"
"20030085288"
"20030115126"
"20030128124"
"20030159050"
"20030200180"
"20030220876"
"20030231550"
"20040006654"
"20040027881"
"20040030660"
"20040035942"
"20040050930"
"20040058705"
"20040064612"
"20040065733"
"20040077372"
"20040087339"
"20040094624"
"20040133787"
"20040162932"
"20040177045"
"20040188519"
"20040199469"
"20040227859"
"20040243785"
"20040243806"
"20040251303"
"20040255145"
"20050006462"
"20050017068"
"20050022002"
"20050029349"
"20050038736"
"20050039027"
"20050044044").pn.

L36 108 (2005005036 7" (US-PGPUB; USPAT; |OR OFF OFF 2012/09/17
"20050052924" FPRS; EPO; JPO; 12:19 PM
"20050060586" DERWENT)
"20050071282"
"20050077349"
"20050092830"
"20050108096"
"20050109838"
"20050116026"
"20050121512"
"20050122209"
"20050127164"
"20050127166"
"20050204077"
"20050133606"
"20050136964"
"20050168339"
"20050177724"
"20050197859"
"20050204092"
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"20050212657"
"20050223143"
"20050224589"
"20050240778"
"20050246546"
"20050253687"
"20050258245"
"20050268058"
"20050268330"
"20060011731"
"20060027655"
"20060045555"
"20060077039"
"20060097851"
"20060124755"
"20060169778"
"20060172606"
"20060186209"
"20060219776"
"20060226217"
"20060268764"
"20060279413"
"20070033334"
"20070076877"
"20070108280"
"20070110404"
"20070145135"
"20070145152"
"20070195458"
"20070205864"
"20070257797"
"20070293202"
"20080046649"
"20080065830"
"20080068173").pn.

L37 93 ("20080073436" (US-PGPUB; USPAT; |OR OFF OFF 2012/09/17
"20080136619" FPRS; EPO; JPO; 12:20 PM
"20080147950" DERWENT)
"20080148077"
"20080153416"
"20080186174"
"20080214111"
"20080244208"
"20080279381"
"20080311849"
"20080318535"
"20090065571"
"20090065572"
"20090069049"
"20090069050"
"20090069051"
"20090069052"
"20090070272"
"20090070691"
"20090070861"
"20090108063"
"20090150610"
"20090152361"
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"20090199283"

"20090265552"
"20090270127"
"20090290582"
"20090298540"
"20090315667"
"20100033307"
"20100033310"
"20100049878"
"20100213265"
"20110053644"
"20110073663"
"20110073665"
"20110077052"
"20110110404"
"20110171996"
"20110180610"
"20110220726"
"20110223972"
"20110269438"
"20110271044"
"20110272469"
"20110272468"
"20090250521").pn.

L38 L33 and ((memory sd) [(US-PGPUB; USPAT; [OR OFF OFF 2012/09/17
adj2 card) with EPO; JPO; 12:20 PM
magnetic with core with |DERWENT)
coil

L39 L34 and (memory sd) [(US-PGPUB; USPAT; [OR OFF OFF 2012/09/17
adj2 card) with EPO; JPO; 12:21 PM
magnetic with core with |DERWENT)
coil

L40 L35 and ((memory sd) [(US-PGPUB; USPAT; [OR OFF OFF 2012/09/17
adj2 card) with EPO; JPO; 12:21 PM
magnetic with core with |DERWENT)
coil

L41 L36 and ((memory sd) [(US-PGPUB; USPAT; [OR OFF OFF 2012/09/17
adj2 card) with EPO; JPO; 12:21 PM
magnetic with core with | DERWENT)
coil

L42 L33 and (mobile with (US-PGPUB; USPAT; |OR OFF OFF 2012/09/17
payment with device) EPO; JPO; 12:22 PM

DERWENT)

L43 L34 and (mobile with (US-PGPUB; USPAT; |OR OFF OFF 2012/09/17

payment with device) EPO; JPO; 12:22 PM
DERWENT)

L44 L35 and (mobile with (US-PGPUB; USPAT; |OR OFF OFF 2012/09/17

payment with device) EPO; JPO; 12:22 PM
DERWENT)

L45 L36 and (mobile with (US-PGPUB; USPAT; |OR OFF OFF 2012/09/17

payment with device) EPO; JPO; 12:22 PM
DERWENT)

L46 (first adj2 rfid) and (US-PGPUB; USPAT; |OR OFF OFF 2012/09/21
(master adj2 rfid) and  [FPRS; EPO; JPO; 02:59 PM
(interrogating reading) |DERWENT)
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and reader and
identifier and identifying
and articles and
(managed managing)

L47 19 ("20020030597" | (US-PGPUB; USPAT; |OR OFF OFF 2012/09/21
"20040223481" | USOCR) 02:59 PM
"20050237184" |
"20050241548" |
"20060243174" |
"20070137531" |
"20070163472" |
"20070171080" |
"20080066658" |
"20080121339" |
"20080122610" |
"5565858" | "5856788" |
"6943678" | "6972682" |
"7342496" | "7348886" |
"7504949" |
"7522568").PN.

L48 279 ("5565858").URPN. (USPAT) OR OFF OFF 2012/09/21
03:01 PM

L49 4 ("8072331" (US-PGPUB; USPAT; |OR OFF OFF 2012/09/21
"7961101").pn. FPRS; EPO; JPO; 03:26 PM
DERWENT)

L50 313 ("20010002035"["20010 |(US-PGPUB; USPAT; |OR OFF OFF 2013/01/14
006902"["20010013551 |FPRS; EPO; JPO: 03:18 PM

""20020007434"|"2002 |DERWENT)
0043566"|"2002004404
3""20020095588"|"200
20096570"|"200200996
65""20020130187"|"20
020138422"["20020138
735"|"20020139849"|"2
0020148892"|"2002015
3424"|"20020158747"|"
20020178124""200201
80584"|"20020186845"|
"20030028481"["20030
052168"["20030057278
""20030061168"|"2003
0080183"|"2003011512
6""20030159050"|"200
30200180"|"200302208
76"["20030231550"["20
040030660"|"20040035
942"|"20040050930"|"2
0040058705"|"2004006
4612"|"20040077372""
20040087339"|"200400
94624"|"20040133787"
"20040188519"["20040
199469"|"20040243806
"|"20040251303"|"2004
0255145"|"2005000646
2""20050017068"|"200
50022002"|"200500293
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49"|"20050038736"|"20
050039027"|"20050044
044"|"20050050367"|"2
0050060586"|"2005007
1282"|"20050077349"|"
20050092830"|"200501
08096"|"20050109838"|
"20050116026"|"20050
121512"|"20050122209
"|"20050127164"|"2005
0127166"|"2005013360
6"|"20050136964"|"200
50168339"|"200501777
24"|"20050197859"|"20
050212657"|"20050224
589"|"20050240778"|"2
0050258245"|"2005026
8058"|"20060011731"|"
20060027655"|"200601
24755"|"20060169778"|
"20060186209"|"20060
226217"|"20070076877
"|"20070145135"|"2007
0145152"|"2007025779
7""20070293202"|"200
80214111"|"200802442
08"|"20080279381"|"20
090065571"|"20090065
572"|"20090069049"|"2
0090069050"|"2009006
9051"|"20090069052"|"
20090070272"|"200900
70691"|"20090070861"|
"20090108063"|"20090
152361""20090199283
"|"20090265552"|"2009
0298540"|"2010003330
7""20100033310"|"201
00213265"|"201100736
63"|"20110073665"|"20
110077052""4701601"|
"4786791"|"4791283"|"5
574273"|"5585787"|"57
00037"|"5710421"|"583
4756"|"5909491"|"5952
641"|"5955961"|"60164
76"|"6021944"|"603926
0"|"6068184"|"6182891"
|"6189786"|"6206293"|"
6219439"|"6223954"|"6
223984"|"6250557"|"63
15195"|"6402029"|"648
1623"|"6568600"|"6588
660"|"6592044"|"65947
59"|"6598031"|"660712
7"|"6609654"|"6631849"
|"6636833"|"6669487"|"
6705520"|"6712277"|"6
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715679"|"6721196"|"67
64005"|"6769607"|"680
5288"|"6811082"|"6836
843"|"6857566"|"68829
00"|"6883718"|"690507
2"|"6907123""6908030"
|"6925568"|"7059520"|"
7333062""7581678"|"7

828214").PN.

L51 45 L50 and antenna and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/14
receive and transmit FPRS; EPO; JPO; 03:19 PM
and data DERWENT)

L52 112 smartcard with (US-PGPUB; USPAT; |OR OFF OFF 2013/01/14
contactless with FPRS; EPO; JPO; 04:06 PM
interface DERWENT)

L53 5 L52 and (first adj2 (US-PGPUB; USPAT; |OR OFF OFF 2013/01/14
antenna) FPRS; EPO; JPO; 04:06 PM

DERWENT)

L54 5 smartcard with (US-PGPUB; USPAT; |OR OFF OFF 2013/01/14
contactless with FPRS; EPO; JPO; 04:08 PM
interface and (first adj2 |DERWENT)
antenna)

L55 11 smartcard with interface | (US-PGPUB; USPAT; |OR OFF OFF 2013/01/14
and (first adj2 antenna) |FPRS; EPO; JPO; 04:10 PM

DERWENT)

L56 21 smartcard with (US-PGPUB; USPAT; |OR OFF OFF 2013/01/14
contactless and (first FPRS; EPO; JPO; 04:54 PM
adj2 antenna) DERWENT)

L57 166 ("20030025939""20030 [(US-PGPUB; USPAT; [OR OFF OFF 2013/01/14
079096"|"20030085288 (FPRS; EPO; JPO; 08:15 PM

"|"20030128124"|"2004 |DERWENT)
0006654"("2004002788
1"]"20040065733"|"200
40162932"|"200401770
45""20040227859"|"20
040243785"|"20050052
924"|"20050204077"|"2
0050204092"|"2005022
3143"|"20050246546"|"
20050253687"("200502
68330"|"20060045555"|
"20060077039"|"20060
097851"|"20060172606
"|"20060219776"|"2006
0268764"("2006027941
3"|"20070033334"|"200
70108280"|"200701104
04"|"20070195458"|"20
070205864"|"20080046
649"|"20080065830"["2
0080068173"|"2008007
3436"|"20080136619"|"
20080147950"|"200801
48077"|"20080153416"|
"20080186174"|"20080
311849"|"20080318535
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L58

L59

24

153

"|"20090150610"|"2009
0270127"|"2009029058
2"|"20090315667"|"201
00049878"|"201101104
04"|"20110180610"|"20
110220726"|"20110223
972"|"4864109""52124
78"|"5378887"|"553758
4"|"5629981"|"6747547"
|"6937526"|"6952788"|"
6995651"|"7088246"|"7
185146"|"7221473"|"72
81101"|"7295790"|"735
0717"|"7353993"|"7410
102""7493484"|"75581
07"|"7558110"|"760758
0"|"7673080"|"7716082"
|"7789303"|"7792516"|"
7933571""7941197"|"7
948356"|"7954715""79
54716"|"7954717"|"796
1101"]"7991158"|"RE41
352"|"RE41471"|"RE42
254").PN.

L57 and antenna and
receive and transmit
and data

("20010002035" |
"20010006902" |
"20010013551" |
"20020007434" |
"20020043566" |
"20020044043" |
"20020095588" |
"20020096570" |
"20020099665" |
"20020130187" |
"20020138422" |
"20020138735"

"20020139849"

"20020148892" |
"20020153424" |
"20020158747"

"20020178124" |
"20020180584" |
"20020186845"

"20030028481" |
"20030052168" |
"20030057278" |
"20030061168" |
"20030080183" |
"20030115126" |
"20030159050"

"20030200180" |
"20030220876" |
"20030231550" |
"20040030660" |

(US-PGPUB; USPAT;
FPRS; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
USOCR)

OR

OR

OFF

OFF

OFF

OFF

2013/01/14
08:15 PM

2013/01/14
08:18 PM
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"20040035942" |
"20040050930" |
"20040058705" |
"20040064612" |
"20040077372" |
"20040087339" |
"20040094624" |
"20040133787"
"20040188519"
"20040199469"
"20040243806" |
"20040251303" |
"20040255145" |
"20050006462" |
"20050017068" |
"20050022002" |
"20050029349" |
"20050038736" |
"20050039027" |
"20050044044" |
"20050050367" |
"20050060586" |
"20050071282" |
"20050077349" |
"20050092830" |
"20050108096" |
"20050109838"
"20050116026" |
"20050121512" |
"20050122209"
"20050127164" |
"20050127166" |
"20050133606" |
"20050136964" |
"20050168339"
"20050177724" |
"20050197859"
"20050212657"
"20050224589" |
"20050240778" |
"20050258245" |
"20050268058" |
"20060011731" |
"20060027655" |
"20060124755"
"20060169778"
"20060186209"
"20060226217" |
"20070076877" |
"20070145135"
"20070145152" |
"20070257797" |
"20080244208" |
"20080279381" |
"20090065571" |
"20090065572" |
"20090069049" |
"20090069050" |
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"20090069051" |
"20090069052" |
"20090070272" |
"20090070691" |
"20090070861").PN.
OR ("20090108063" |
"20090152361" |
"20090199283"
"20090298540" |
"20100033307" |
"20100033310" |
"20100213265" |
"4701601" | "4786791" |
"4791283" | "5574273" |
"5585787" | "5700037" |
"5710421" | "5834756" |
"5909491" | "5952641" |
"5955961" | "6016476" |
"6039260" | "6068184" |
"6182891" | "6189786" |
"6206293" | "6219439" |
"6223954" | "6223984" |
"6250557" | "6315195" |
"6402029" | "6481623" |
"6568600" | "6592044" |
"6594759" | "6598031" |
"6607127" | "6609654" |
"6631849" | "6636833" |
"6669487" | "6705520" |
"6712277" | "6715679" |
"6721196" | "6764005" |
"6769607" | "6805288" |
"6811082" | "6836843" |
"6857566" | "6882900" |
"6883718" | "6905072" |
"6907123" | "6908030" |
"6925568" | "7059520" |
"7333062" | "7581678" |
"7828214").PN.

L60 41 L59 and contactless (US-PGPUB; USPAT; |OR OFF OFF 2013/01/14
FPRS; EPO; JPO; 08:27 PM
DERWENT)

L61 33 L57 and contactless (US-PGPUB; USPAT; |OR OFF OFF 2013/01/14
FPRS; EPO; JPO; 08:46 PM
DERWENT)

L62 83 smartcard with (US-PGPUB; USPAT; [OR OFF OFF 2013/01/15
contactless with FPRS; EPO; JPO; 07:58 AM
antenna DERWENT)

L63 2 smartcard with amplifier | (US-PGPUB,; USPAT; |OR OFF OFF 2013/01/15
with antenna FPRS; EPO; JPO; 02:54 PM

DERWENT)
L64 0 ("6606025").URPN. (USPAT) OR OFF OFF 2013/01/15
02:56 PM

L65 8 ("3816708" | "4333072" [(US-PGPUB; USPAT; [OR OFF OFF 2013/01/15
| "4654658" | "4673932" |USOCR) 03:43 PM
| "4685099" | "4893118"
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| "5434396" |
"5467082").PN.

L66 0 340/572.1.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller with FPRS; EPO; JPO; 04:09 PM
contractless with DERWENT)
interface

L67 0 340/572.1.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:09 PM
contractless and DERWENT)
interface

L68 0 340/572.8.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:09 PM
contractless and DERWENT)
interface

L69 0 340/10.1.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:10 PM
contractless and DERWENT)
interface

L70 0 340/10.51.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:10 PM
contractless and DERWENT)
interface

L71 0 235/492 ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:10 PM
contractless and DERWENT)
interface

L72 0 235/379.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:10 PM
contractless and DERWENT)
interface

L73 1 235/380.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:10 PM
contractless and DERWENT)
interface

L74 0 235/493.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:10 PM
contractless and DERWENT)
interface

L75 0 705/1.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:11 PM
contractless and DERWENT)
interface

L76 0 710/100.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:11 PM
contractless and DERWENT)
interface

L77 0 710/301 .ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:11 PM
contractless and DERWENT)
interface

L78 0 455/558.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
controller and FPRS; EPO; JPO; 04:11 PM
contractless and DERWENT)
interface
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L79 3 controller and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
contractless and FPRS; EPO; JPO; 04:11 PM
interface DERWENT)

L80 5546 controller and (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
contactless and FPRS; EPO; JPO; 04:12 PM
interface DERWENT)

L81 351 L80 and smartcard and |(US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
antenna FPRS; EPO; JPO; 04:12 PM

DERWENT)

L82 15 L81 and amplifierand | (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15

modulation FPRS; EPO; JPO; 04:13 PM
DERWENT)

L83 0 smartcard with pad with |(US-PGPUB; USPAT; |OR OFF OFF 2013/01/15

transmitter FPRS; EPO; JPO; 06:29 PM
DERWENT)

L84 1 smartcard with pad with |(US-PGPUB; USPAT; |OR OFF OFF 2013/01/15

transmit$3 FPRS; EPO; JPO; 06:29 PM
DERWENT)

L85 1 smartcard with (dual (US-PGPUB; USPAT; |OR OFF OFF 2013/01/15
adj2 interface) with FPRS; EPO; JPO; 06:33 PM
transmit$3 DERWENT)

L86 4 ("7961101" (US-PGPUB; USPAT; |OR OFF OFF 2013/02/04
"8072331").pn. FPRS; EPO; JPO; 04:12 PM

DERWENT)

L87 2 "7961101".pn. (US-PGPUB; USPAT; |OR OFF OFF 2014/07/22
EPO; JPO; 07:35 PM
DERWENT)

L88 8 ((smart memory) adj2 (US-PGPUB; USPAT; |OR OFF OFF 2014/07/23
card) with controller EPO; JPO; 02:43 PM
with amplifier with DERWENT)
antenna

L89 1 L88 and inductively and | (US-PGPUB; USPAT; |OR OFF OFF 2014/07/23
coupled EPO; JPO; 02:43 PM

DERWENT)

L90 98 ((smart memory) adj2 (US-PGPUB; USPAT; |OR OFF OFF 2014/07/23
card) with controller EPO; JPO; 03:11 PM
with amplifier DERWENT)

L91 1 L90 and inductively and |(US-PGPUB; USPAT; |OR OFF OFF 2014/07/23
coupled EPO; JPO; 03:11 PM

DERWENT)

L92 1 L90 and contactless (US-PGPUB; USPAT; |OR OFF OFF 2014/07/23

and interface EPO; JPO; 03:14 PM
DERWENT)

L93 1 L90 and antenna and (US-PGPUB; USPAT; |OR OFF OFF 2014/07/23
simplex and EPO; JPO; 03:15 PM
communication DERWENT)

L94 0 L90 and microsd and (US-PGPUB; USPAT; |OR OFF OFF 2014/07/23
card EPO; JPO; 03:15 PM

DERWENT)

L95 11 L90 and sd and card (US-PGPUB; USPAT; |OR OFF OFF 2014/07/23
EPO; JPO; 03:15 PM
DERWENT)
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L96 78

L97 5

L98 4

L99 6

L100 6

("8451122"
"20110171996"
"20130233931"
"6121544"
"20080190526"
"7587756"
"20050033688"
"8156272" "8386681"
"20120226840"
"7961101" "8072331"
"7961101" "8072331"
"8410936"
"20100033307"
"20100033310"
"20110180610"
"20120305653"
"20130043317"
"7663567" "7857202"
"7936274" "8011577"
"7936274" "8011577"
"8283975" "8441342"
"8459548" "8570155"
"8668143" "8740650"
"20060113381"
"20070131759"
"20080126260"
"20080217413"
"20080316135"
"20090159689"
"20090159690"
"20090159698"
"20090166421"
"20090179743"
"20090230197"
"20110102078"
"20110210825"
"20110276436"
"20110276437"
"20120037706"
"20130086389"
"20130240632" ).pn

L96 and amplifier and
antenna

("8451122"
"7961101").pn.

("8866614" "7961101"
"8451122"
"7961101").pn.

mobile with (smartcard
adj2 controller) with
antenna

(US-PGPUB; USPAT;
EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO:;
DERWENT)
(US-PGPUB; USPAT;
EPO; JPO;
DERWENT)

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2014/07/23
03:19 PM

2014/07/23
03:21 PM

2014/09/19
03:02 PM

2014/11/12
07:06 PM

2014/11/13
10:40 AM

L101 5

L100 and amplifier

(US-PGPUB; USPAT;
EPO; JPO;
DERWENT)

OR

OFF

OFF

2014/11/13
10:40 AM
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L102

L103

L104

L105

L106

L107

L108

L109

23

21

132

58

160

mobile with smartcard
with antenna with
amplifier

mobile with smartcard
with antenna

L103 and amplifier

L104 and modulation

(smartcard same
controller) and antenna
and amplifier and
modulation and (mobile
phone)

(smartcard same
controller) and antenna
and mhz

(smartcard same
controller) and antenna
and ("13.56" adj2 mhz)

("20010002035""20010
006902"|"20010013551
"|"20020007434"|"2002
0043566"["2002004404
3"|"20020095588"|"200
20096570"|"200200996
65""20020130187"|"20
020138422""20020138
735"|"20020139849"|"2
0020148892"|"2002015
3424"|"20020158747"|"
20020178124"|"200201
80584"|"20020186845"|
"20030025939"|"20030
028481"|"20030052168
"|"20030057278"|"2003
0061168""2003007909
6"|"20030080183""200
30085288"("200301151
26""20030128124"|"20
030159050"|"20030200
180"["20030220876"|"2
0030231550"|"2004000
6654"|"20040027881"|"
20040030660"["200400
35942"|"20040050930"|
"20040058705"|"20040
064612"|"20040065733
"|"20040077372"|"2004
0087339""2004009462
4"|"20040133787""200
40162932"|"200401770
45"["20040188519"|"20

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)
(US-PGPUB;
EPO: JPO:;
DERWENT)

USPAT;

USPAT,

USPAT;

USPAT;

USPAT,

USPAT;

USPAT;

USPAT,

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2014/11/13
10:41 AM

2014/11/13
10:41 AM

2014/11/13
10:41 AM

2014/11/13
10:41 AM

2014/11/13
10:59 AM

2014/11/13
12:56 PM

2014/11/13
12:56 PM

2014/11/14
05:40 PM
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L110

372

040199469"|"20040227
859"|"20040243785"|"2
0040243806"|"2004025
1303"|"20040255145"|"
20050006462"|"200500
17068"|"20050022002"|
"20050029349"|"20050
038736"|"20050039027
"|"20050044044"|"2005
0050367"|"2005005292
4"|"20050060586"|"200
50071282"|"200500773
49"|"20050092830"|"20
050108096"|"20050109
838"|"20050116026"|"2
0050121512"|"2005012
2209"|"20050127164"|"
20050127166"|"200501
33606"|"20050136964"|
"20050168339"|"20050
177724""20050197859
"|"20050204077"|"2005
0204092"|"2005021265
7").pn.
("20050223143"|"20050
224589"|"20050240778
"|"20050246546"|"2005
0253687"|"2005025824
5"|"20050268058"|"200
50268330"|"200600117
31"|"20060027655"|"20
060045555"|"20060077
039"|"20060097851"|"2
0060124755"|"2006016
9778"|"20060172606"|"
20060186209"|"200602
19776"|"20060226217"|
"20060268764"|"20060
279413"|"20070033334
"|"20070076877"|"2007
0108280"|"2007011040
4"|"20070145135"|"200
70145152"|"200701954
58"|"20070205864"|"20
070257797"|"20070293
202"|"20080046649"|"2
0080065830"|"2008006
8173"|"20080073436"|"
20080136619"|"200801
47950""20080148077"|
"20080153416"|"20080
186174""20080214111
"|"20080244208"|"2008
0279381"|"2008031184
9"|"20080318535"|"200
90065571"|"200900655
72"|"20090069049""20
090069050"|"20090069

(US-PGPUB; USPAT;
EPO; JPO;
DERWENT)

OR

OFF

OFF

2014/11/14
05:40 PM

08/098/2022 02:15:54 PM
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051"|"20090069052"|"2
0090070272"|"2009007
0691"|"20090070861"|"
20090108063"|"200901
50610"|"20090152361"|
"20090199283"|"20090
250521"|"20090265552
"|"20090270127"|"2009
0290582"|"2009029854
0"|"20090315667"|"910
8063"|"20100033307"|"
20100033310"|"201000
49878""20100069118"|
"20100115164"|"20100
213265"|"0044444""20
110053644"|"20110065
386"|"20110073663"|"2
0110073665"|"2011007
7052"|"20110110404"|"
20110171996"|"201101
80610"|"20110220726"|
"20110223972""20110
269438"|"20110271044
"|"20110272468"|"2011
0272469"|"2013023393
1"|"4701601"|"4786791"
|"4791283"|"4864109"|"
5212478"|"5378887"|"5
537584"|"5574273"|"55
85787"|"5629981"|"570
0037"|"5710421"|"5834
756"|"5909491"|"59405
10"|"5949880"|"595264
1"|"5955961"|"6016476"
|"6021944"|"6039260"|"
6045043"|"6068184"|"6
105013"|"6182891"|"61
89786"|"6206293"|"621
9439"|"6223954"|"6223
984"|"6237095"|"62505
57"|"6315195"|"640202
9"|"6481623"|"6568600"
|"6588660"|"6592044"|"
6594759"|"6598031"|"6
606025"|"6607127"|"66
09654"|"6631849"|"663
6833"|"6669487"|"6705
520"|"6712277"|"67156
79"|"6721196"|"674754
7"|"6764005"|"6769607"
|"6805288"|"6811082"|"
6836843"|"6857566"|"6
882900"|"6883718"|"69
05072""6907123"|"690
8030"|"6925568"|"6937
526"|"6952788"|"69956
51"|"7059520"|"708824
6""7185146"|"7221473"
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|"7281101"|"7295790"|"
7333062"|"7350717"|"7
353993"|"7410102"|"74
93484"|"7558107"|"755
8110"|"7581678"|"7607
580"|"7673080"|"77160
82"|"7789303"|"779251
6""7828214"|"7933571"
|"7941197"|"7948356"|"
7954715"|"7954716"|"7
954717"|"7961101"|"79
91158"|"8072331"|"808
3145"|"8091786"|"8451
122"|"RE41352"|"RE41
471"|"RE42254").PN.

L111 0 L109 and smartcard (US-PGPUB; USPAT; |OR OFF OFF 2014/11/14
and controller and EPO; JPO; 05:41 PM
(amplifier same DERWENT)
modulation same
circuit)

L112 4 L110 and smartcard (US-PGPUB; USPAT; |OR OFF OFF 2014/11/14
and controller and EPO; JPO; 05:41 PM
(amplifier same DERWENT)
modulation same
circuit)

L113 4 ("8866614" (US-PGPUB; USPAT; |OR OFF OFF 2014/11/14
"8451122").pn. EPO; JPO; 05:50 PM

DERWENT)

L114 9 ("8937549" "8866614" [(US-PGPUB; USPAT; [OR OFF OFF 2015/04/01
"7961101" EPO; JPO; 07:42 AM
"8451122").pn. DERWENT)

L115 1 "14517495" (US-PGPUB; USPAT; |OR OFF OFF 2015/07/10

EPO; JPO; 03:54 PM
DERWENT)

L116 31 G06K19/0723.CPC. (US-PGPUB; USPAT; |OR OFF OFF 2015/07/10
and ((memory sd) adj2 |EPO; JPO; 03:57 PM
card) and contactless DERWENT)
and communication and
magnetic and core and
coil

L117 16 G06K19/0723.CPC. (US-PGPUB; USPAT; |OR OFF OFF 2015/07/10
and ((memory sd) adj2 |EPO; JPO; 03:58 PM
card) and contactless |DERWENT)
and communication and
amplifier and antenna
and load and
modulation

L118 13 G06K19/0727.CPC. (US-PGPUB; USPAT; |OR OFF OFF 2015/07/10
and ((memory sd) adj2 |EPO; JPO; 04:06 PM
card) and contactless |DERWENT)
and communication and
amplifier and antenna
and load and
modulation

L119 16 G06K19/07732.CPC. (US-PGPUB; USPAT; |OR OFF OFF 2015/07/10
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and ((memory sd) adj2 |EPO; JPO; 04:06 PM
card) and contactless DERWENT)

and communication and

amplifier and antenna

and load and

modulation

L120 14 G06K19/07749.CPC. (US-PGPUB; USPAT; |OR OFF OFF 2015/07/10
and ((memory sd) adj2 |EPO; JPO; 04:07 PM
card) and contactless |DERWENT)
and communication and
amplifier and antenna
and load and
modulation

L121 93 ((memory sd) adj2 card) [(US-PGPUB; USPAT; [OR OFF OFF 2015/07/10
and contactless and EPO; JPO; 04:07 PM
communication and DERWENT)
amplifier and antenna
and load and
modulation

L122 6 ("8866614" "7961101" [(US-PGPUB; USPAT; [OR OFF OFF 2015/07/10
"8451122" EPO; JPO; 06:41 PM
"7961101").pn. DERWENT)

L123 5 ("5943624"|"7110792"). [(US-PGPUB; USPAT; [OR OFF OFF 2015/07/10
PN. EPO; JPO; 06:46 PM

DERWENT)

L124 6 ("8866614" "7961101" [(US-PGPUB; USPAT; [OR OFF OFF 2015/07/11
"8451122" EPO; JPO; 10:26 AM
"7961101").pn. DERWENT)

L125 0 (mobile adj2 device) (US-PGPUB; USPAT; |OR OFF OFF 2015/07/11
with smartcard with EPO; JPO; 10:32 AM
amplifier with signal DERWENT)
with antenna

L126 569 (mobile adj2 device) (US-PGPUB; USPAT; |OR OFF OFF 2015/07/11
with smartcard EPO; JPO; 10:32 AM

DERWENT)

L127 13 L126 and amplifier and [(US-PGPUB; USPAT; [OR OFF OFF 2015/07/11

signal and antenna EPO; JPO; 10:33 AM
DERWENT)

L128 1638 ((mobile cell smart) adj2 [(US-PGPUB; USPAT; [OR OFF OFF 2015/11/19
(phone device)) and EPO; JPO; 03:37 PM
(smartcard flashcard DERWENT)
memorycard) and
control$4 and antenna

L129 169 L128 and coil and (US-PGPUB; USPAT; |OR OFF OFF 2015/11/19
amplifier EPO; JPO; 03:38 PM

DERWENT)

L130 3218 ((mobile cell smart) adj2 | (US-PGPUB; USPAT; |OR OFF OFF 2015/11/19
(phone device)) and EPO; JPO; 04:46 PM
(smartcard flashcard DERWENT)
memorycard) and
reader

L131 218 L130 and antenna and |[(US-PGPUB; USPAT; [OR OFF OFF 2015/11/19
amplifier EPO; JPO; 04:47 PM

DERWENT)
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L132 144 L131 and tuned (US-PGPUB; USPAT; |OR OFF OFF 2015/11/19
EPO; JPO; 04:47 PM
DERWENT)

L133 3178 (mobile near3 device) |(US-PGPUB; USPAT; [OR OFF OFF 2015/11/19

with $card with reader [EPO; JPO; 05:08 PM
DERWENT)

L134 31 L133 and antenna and |(US-PGPUB; USPAT; |OR OFF OFF 20151119
tuned and amplifier and [EPO; JPO; 05:08 PM
circuit DERWENT)

L135 15 "8260199" (US-PGPUB; USPAT; |OR OFF OFF 2015/11/19

EPO; JPO; 07:24 PM
DERWENT)

L136 7 ("20060074813" | (US-PGPUB; USPAT; [OR OFF OFF 2015/11/19
"20060280149" | USOCR) 07:54 PM
"20070115125" |
"20080181252" |
"6873259" | "7699231" |
"7796949").PN.

L137 3178 (mobile near3 device) |(US-PGPUB; USPAT; |OR OFF OFF 2015/11/20
with $card with reader [EPO; JPO; 08:02 AM

DERWENT)

L138 31 L137 and antenna and |(US-PGPUB; USPAT; [OR OFF OFF 2015/11/20
tuned and amplifier and (EPO; JPO,; 08:03 AM
circuit DERWENT)

L139 4 L138 and inductive and |(US-PGPUB; USPAT; [OR OFF OFF 2015/11/20
(small little) and power |EPO; JPO; 08:03 AM

DERWENT)

L140 15 ("8866614" "7961101" | (US-PGPUB; USPAT; |OR OFF OFF 2015/11/25
"8451122" "7961101" EPO; JPO; 10:01 AM
"8937549" "9117152" DERWENT)

"9122965").pn.
L141 2 ("8260199").pn. (US-PGPUB; USPAT; [OR OFF OFF 2015/11/25
EPO; JPO; 01:34 PM
DERWENT)
L142 1 L141 and modulation (US-PGPUB; USPAT; [OR OFF OFF 2015/11/25
EPO; JPO; 01:34 PM
DERWENT)

L143 7 ("20060074813" | (US-PGPUB; USPAT; |OR OFF OFF 2015/11/25
"20060280149" | USOCR) 03:39 PM
"20070115125" |
"20080181252" |
"6873259" | "7699231" |
"7796949").PN.

L144 7 ("20060074813" | (US-PGPUB; USPAT; [OR OFF OFF 2015/11/25
"20060280149" | USOCR) 03:39 PM
"20070115125" |
"20080181252" |
"6873259" | "7699231" |
"7796949").PN.

L145 7 ("20060074813" | (US-PGPUB; USPAT; |OR OFF OFF 2015/11/25
"20060280149" | USOCR) 03:41 PM
"20070115125" |
"20080181252" |
"6873259" | "7699231" |
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"7796949").PN.

L146 7 ("20060074813" | (US-PGPUB; USPAT; [OR OFF OFF 2015/11/25
"20060280149" | USOCR) 03:41 PM
"20070115125" |
"20080181252" |

"6873259" | "7699231" |
"7796949").PN.

L147 6 ("9117152" (US-PGPUB; USPAT; [OR OFF OFF 2016/01/09
"9122965").pn. EPO; JPO; 01:32 PM
DERWENT)
L148 117 ("4701601" "4786791" |(US-PGPUB; USPAT; [OR OFF OFF 2016/01/09
"4791283" "4864109" |EPO; JPO; 02:00 PM

"5212478" "5378887" |DERWENT)
"5537584" "5574273"
"5585787" "5629981"
"5700037" "5710421"
"5834756" "5909491"
"5940510" "5949880"
"5952641" "5955961"
"6016476" "6021944"
"6039260" "6045043"
"6068184" "6105013"
"6182891" "6189786"
"6206293" "6219439"
"6223954" "6223984"
"6237095" "6250557"
"6315195" "6402029"
"6481623" "6568600"
"6588660" "6592044"
"6594759" "6598031"
"6606025" "6607127"
"6609654" "6631849"
"6636833" "6669487"
"6705520" "6712277"
"6715679" "6721196"

"6747547"
"6764005").PN.

L149 1 L148 AND (mobile (US-PGPUB; USPAT; [OR OFF OFF 2016/01/09
near3 device) with EPO; JPO; 02:01 PM
$card with reader DERWENT)

L150 113 ("6769607" "6805288" |(US-PGPUB; USPAT; |OR OFF OFF 2016/01/09
"6811082" "6836843" EPO; JPO; 02:03 PM

"6857566" "6882900" |DERWENT)
"6883718" "6905072"
"6907123" "6908030"
"6925568" "6937526"
"6952788" "6995651"
"7059520" "7088246"
"7185146" "7221473"
"7281101" "7295790"
"7333062" "7350717"
"7353993" "7410102"
"7493484" "7558107"
"7558110" "7581678"
"7607580" "7673080"
"7716082" "7789303"
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"7792516" "7828214"
"7933571" "7941197"
"7948356" "7954715"
"7954716" "7954717"
"7961101" "7991158"
"8072331" "8083145"
"8091786" "8451122"
RE41352 RE41471
RE42254
"20010002035"
"20010006902"
"20010013551"
"20020007434").PN.

L151 1 L150 AND (mobile (US-PGPUB; USPAT; [OR OFF OFF 2016/01/09
near3 device) with EPO; JPO; 02:03 PM
$card with reader DERWENT)

L152 321 ("20020043566" (US-PGPUB; USPAT; [OR OFF OFF 2016/01/09
"20020044043" EPO; JPO; 02:08 PM

"20020095588" DERWENT)
"20020096570"
"20020099665"
"20020130187"
"20020138422"
"20020138735"
"20020139849"
"20020148892"
"20020153424"
"20020158747"
"20020178124"
"20020180584"
"20020186845"
"20030025939"
"20030028481"
"20030052168"
"20030057278"
"20030061168"
"20030079096"
"20030080183"
"20030085288"
"20030115126"
"20030128124"
"20030159050"
"20030200180"
"20030220876"
"20030231550"
"20040006654"
"20040027881"
"20040030660"
"20040035942"
"20040050930"
"20040058705"
"20040064612"
"20040065733"
"20040077372"
"20040087339"
"20040094624"
"20040133787"
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"20040162932"
"20040177045"
"20040188519"
"20040199469"
"20040227859"
"20040243785"
"20040243806"
"20040251303"
"20040255145"
"20050006462"
"20050017068"
"20050022002"
"20050029349"
"20050038736"
"20050039027"
"20050044044"
"20050050367"
"20050052924"
"20050060586"
"20050071282"
"20050077349"
"20050092830"
"20050108096"
"20050109838"
"20050116026"
"20050121512"
"20050122209"
"20050127164"
"20050127166"
"20050133606"
"20050136964"
"20050168339"
"20050177724"
"20050197859"
"20050204077"
"20050204092"
"20050212657"
"20050223143"
"20050224589"
"20050240778"
"20050246546"
"20050253687"
"20050258245"
"20050268058"
"20050268330"
"20060011731"
"20060027655"
"20060045555"
"20060077039"
"20060097851"
"20060124755"
"20060169778"
"20060172606"
"20060186209"
"20060219776"
"20060226217"
"20060268764"
"20060279413"
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"20070033334"
"20070076877"
"20070108280"
"20070110404"
"20070145135"
"20070145152"
"20070195458"
"20070205864"
"20070257797"
"20070293202"
"20080046649"
"20080065830"
"20080068173"
"20080073436"
"20080136619"
"20080147950"
"20080148077"
"20080153416"
"20080186174"
"20080214111"
"20080244208"
"20080279381"
"20080311849"
"20080318535"
"20090065571"
"20090065572"
"20090069049"
"20090069050"
"20090069051"
"20090069052"
"20090070272"
"20090070691"
"20090070861"
"20090108063"
"20090150610"
"20090152361"
"20090199283"
"20090250521"
"20090265552"
"20090270127"
"20090290582"
"20090298540"
"20090315667"
"20090108063"
"20100033307"
"20100033310"
"20100049878"
"20100069118"
"20100115164"
"20100213265"
"2010044444"

"20110053644"
"20110065386"
"20110073663"
"20110073665"
"20110077052"
"20110110404"
"20110171996"
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L1563 15

L154 23

L155 8

L156 0

L157 2

L158 1

L159 321

"20110180610"
"20110220726"
"20110223972"
"20110269438"
"20110271044"
"20110272468"
"20110272469"
"20130233931").PN.

L152 AND (mobile
near3 device) with
$card with reader

L152 AND
CONTACTLESS with
$card with reader

("9117152" "9122965"
"8260199").pn.

L155 and applifier

("8260199").pn.

("8260199").pn. and
(amplifier amplify)

("20020043566"
"20020044043"
"20020095588"
"20020096570"
"20020099665"
"20020130187"
"20020138422"
"20020138735"
"20020139849"
"20020148892"
"20020153424"
"20020158747"
"20020178124"
"20020180584"
"20020186845"
"20030025939"
"20030028481"
"20030052168"
"20030057278"
"20030061168"
"20030079096"
"20030080183"
"20030085288"
"20030115126"
"20030128124"
"20030159050"
"20030200180"
"20030220876"
"20030231550"
"20040006654"

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO:;
DERWENT)
(US-PGPUB;
EPO; JPO:;
DERWENT)

USPAT;

USPAT,

USPAT,

USPAT;

USPAT;

USPAT,

USPAT,

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2016/01/09
02:09 PM

2016/01/09
02:10 PM

2016/04/25
02:34 PM

2016/04/25
02:37 PM

2016/04/25
02:43 PM

2016/04/25
07:02 PM

2016/04/25
07:05 PM
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"20040027881"
"20040030660"
"20040035942"
"20040050930"
"20040058705"
"20040064612"
"20040065733"
"20040077372"
"20040087339"
"20040094624"
"20040133787"
"20040162932"
"20040177045"
"20040188519"
"20040199469"
"20040227859"
"20040243785"
"20040243806"
"20040251303"
"20040255145"
"20050006462"
"20050017068"
"20050022002"
"20050029349"
"20050038736"
"20050039027"
"20050044044"
"20050050367"
"20050052924"
"20050060586"
"20050071282"
"20050077349"
"20050092830"
"20050108096"
"20050109838"
"20050116026"
"20050121512"
"20050122209"
"20050127164"
"20050127166"
"20050133606"
"20050136964"
"20050168339"
"20050177724"
"20050197859"
"20050204077"
"20050204092"
"20050212657"
"20050223143"
"20050224589"
"20050240778"
"20050246546"
"20050253687"
"20050258245"
"20050268058"
"20050268330"
"20060011731"
"20060027655"

08/098/2022 02:15:54 PM

Workspace: memory card slot interface

Page 30 of 48
TP

Samsung Exhibit 1070
Page 192 of 501



"20060045555"
"20060077039"
"20060097851"
"20060124755"
"20060169778"
"20060172606"
"20060186209"
"20060219776"
"20060226217"
"20060268764"
"20060279413"
"20070033334"
"20070076877"
"20070108280"
"20070110404"
"20070145135"
"20070145152"
"20070195458"
"20070205864"
"20070257797"
"20070293202"
"20080046649"
"20080065830"
"20080068173"
"20080073436"
"20080136619"
"20080147950"
"20080148077"
"20080153416"
"20080186174"
"20080214111"
"20080244208"
"20080279381"
"20080311849"
"20080318535"
"20090065571"
"20090065572"
"20090069049"
"20090069050"
"20090069051"
"20090069052"
"20090070272"
"20090070691"
"20090070861"
"20090108063"
"20090150610"
"20090152361"
"20090199283"
"20090250521"
"20090265552"
"20090270127"
"20090290582"
"20090298540"
"20090315667"
"20090108063"
"20100033307"
"20100033310"
"20100049878"
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"20100069118"
"20100115164"
"20100213265"
"2010044444"
"20110053644"
"20110065386"
"20110073663"
"20110073665"
"20110077052"
"20110110404"
"20110171996"
"20110180610"
"20110220726"
"20110223972"
"20110269438"
"20110271044"
"20110272468"
"20110272469"
"20130233931").PN.

L160 3 L159 and ((amplify (US-PGPUB; USPAT; |OR OFF OFF 2016/04/25
amplified) same EPO; JPO; 07:06 PM
receive$2 same signal) |DERWENT)

L161 7 ("20060074813" | (US-PGPUB; USPAT; |OR OFF OFF 2016/05/16
"20060280149" | USOCR) 06:42 PM
"20070115125" |
"20080181252" |
"6873259" | "7699231" |
"7796949").PN.

L162 7 ("20060074813" | (US-PGPUB; USPAT; |OR OFF OFF 2016/05/16
"20060280149" | USOCR) 06:42 PM
"20070115125" |
"20080181252" |
"6873259" | "7699231" |
"7796949").PN.

L163 14 ("8260199").URPN. (USPAT) OR OFF OFF 2016/05/16

06:46 PM
L164 2 ("8260199").PN. (US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
EPO; JPO; 08:18 AM
DERWENT)

L165 2 ("20090108063").PN. (US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
EPO; JPO; 08:19 AM
DERWENT)

L166 34 wireless with smartcard |(US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
and radio and EPO; JPO; 11:09 AM
frequency and digital DERWENT)
and data and output
and antenna and pad

L167 530 wireless with smartcard |(US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
and radio and EPO; JPO; 11:22 AM
frequency DERWENT)

L168 71 L167 and (digital same [(US-PGPUB; USPAT; [OR OFF OFF 2016/05/17
output) EPO; JPO; 11:22 AM

DERWENT)
L169 71 L168 and data (US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
EPO; JPO; 11:23 AM
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DERWENT)

L170 29 L168 and (digital adj2 [(US-PGPUB; USPAT; [OR OFF OFF 2016/05/17

data) EPO; JPO; 11:31 AM
DERWENT)

L171 62 wireless with smartcard |(US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
with radio with EPO; JPO; 12:16 PM
frequency DERWENT)

L172 9 L171 and (digital adj2 [(US-PGPUB; USPAT; [OR OFF OFF 2016/05/17
data) EPO; JPO; 12:16 PM

DERWENT)

L173 201 (wireless contactless) [(US-PGPUB; USPAT; [OR OFF OFF 2016/05/17
with smartcard with EPO; JPO; 12:31 PM
frequency DERWENT)

L174 16 L173 and (digital adj2 [(US-PGPUB; USPAT; [OR OFF OFF 2016/05/17
data) EPO; JPO; 12:32 PM

DERWENT)

L175 36 L173 and digital same [(US-PGPUB; USPAT; [OR OFF OFF 2016/05/17

output EPO; JPO; 12:50 PM
DERWENT)
L176 349 (wireless contactless) [(US-PGPUB; USPAT; [OR OFF OFF 2016/05/17
with smartcard with EPO; JPO; 03:59 PM
mobile DERWENT)
L177 26 L176 and (tansmit (US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
output) same digital EPO; JPO; 04:00 PM
same data DERWENT)
L178 5 ("20040075616" | (US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
"20070252771" | USOCR) 04:02 PM
"20100219252" |
"20110036912" |
"7545336").PN.
L179 2665174 |"5" and digital (US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
EPO; JPO; 04:05 PM
DERWENT)

L180 0 L178 and digital (US-PGPUB; USPAT; |OR OFF OFF 2016/05/17
EPO; JPO; 04:05 PM
DERWENT)

L181 6 ("89375549" "8866614" [(US-PGPUB; USPAT; [OR OFF OFF 2016/05/28
"8451122" EPO; JPO; 03:51 PM
"7961101").pn. DERWENT)

L182 14 (smartcard (memory (US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
near1 card)) and (load |EPO; JPO; 01:31 PM
adj2 modulation) and DERWENT)

(half adj2 duplex) and
communication and
frequency and sideband
and interrogating

L183 14 L182 and transmit and [(US-PGPUB; USPAT; [OR OFF OFF 2016/09/13
circuitry EPO; JPO; 01:32 PM

DERWENT)

L184 14 (smartcard (memory (US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
near1 card)) with (load |EPO; JPO; 01:39 PM
adj2 modulation) and DERWENT)

(half adj2 duplex)
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L185 29196 (smartcard (memory (US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
near1 card)) with EPO; JPO; 01:39 PM
controller DERWENT)

L186 14 L185 and (US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
communication and EPO; JPO; 01:39 PM
frequency and sideband |DERWENT)
and interrogating

L187 14 L186 and (load adj2 (US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
modulation) and (half [EPO; JPO; 01:40 PM
adj2 duplex) DERWENT)

L188 8121 ($phone (mobile near1 |(US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
device)) with (smartcard |EPO; JPO; 01:42 PM
(removable adj2 DERWENT)
memory))

L189 15 L188 and (load adj2 (US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
modulation) and (half [EPO; JPO; 01:43 PM
adj2 duplex) DERWENT)

L190 34425 (microsd ((memory (US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
smart) near1 card) EPO; JPO; 01:45 PM
(removable adj2 DERWENT)
memory)) with controller

L191 19 L190 and (load adj2 (US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
modulation) and (half [EPO; JPO; 01:46 PM
adj2 duplex) DERWENT)

L192 14 L191 and (US-PGPUB; USPAT; |OR OFF OFF 2016/09/13
communication and EPO; JPO; 01:46 PM
frequency and sideband [DERWENT)
and interrogating

L193 9 ("8937549" "8866614" [(US-PGPUB; USPAT; [OR OFF OFF 2016/09/13
"7961101" "8451122" EPO; JPO; 02:06 PM
"7961101").pn. DERWENT)

L194 12 ("7961101" "8451122" [(US-PGPUB; USPAT; [OR OFF OFF 2017/05/24
"8866614" "8937549" FPRS; EPO; JPO; 09:33 AM
"9489608").pn. DERWENT)

L195 1220 smartcard same (US-PGPUB; USPAT; |OR OFF OFF 2017/05/24
controller FPRS; EPO; JPO; 10:42 AM

DERWENT)

L196 89 L195 and inductive and [(US-PGPUB; USPAT; [OR OFF OFF 2017/05/24
reader and transmit and |FPRS; EPO; JPO; 10:43 AM
data DERWENT)

L197 5160 card with reader with (US-PGPUB; USPAT; |OR OFF OFF 2017/07/21
nfc FPRS; EPO; JPO; 01:33 PM

DERWENT)

L198 18 L197 and (inductive (US-PGPUB; USPAT; |OR OFF OFF 2017/07/21
adj2 element) and FPRS; EPO; JPO; 01:33 PM
power and controller DERWENT)
and transmit and driver
and digital and (data
signal)

L199 2 "8866614".pn. (US-PGPUB; USPAT; |OR OFF OFF 2017/07/21

FPRS; EPO; JPO; 02:31 PM
DERWENT)

L200 57 nfc and card and reader [(US-PGPUB; USPAT; [OR OFF OFF 2017/07/21
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and inductive and FPRS; EPO; JPO; 02:46 PM
interrogating and radio |DERWENT)
and frequency and
transmit and circuit and
resonant
L201 26 L200 and smartcard (US-PGPUB; USPAT; |OR OFF OFF 2017/07/21
FPRS; EPO; JPO; 02:52 PM
DERWENT)
L202 11 ("7961101" "8451122" |[(US-PGPUB; USPAT; [OR OFF OFF 2018/07/20
"8866614" "8937549" FPRS; EPO; JPO) 01:50 PM
"9489608"
"9904887").pn.
L203 13 ("7961101" "8451122" |[(US-PGPUB; USPAT; [OR OFF OFF 2019/09/26
"8866614" "8937549" FPRS; EPO; JPO) 04:45 PM
"9489608" "9904887"
"10318855").pn.
L204 13 ("7961101" "8451122" |[(US-PGPUB; USPAT; [OR OFF OFF 2019/09/30
"8866614" "8937549" FPRS; EPO; JPO) 10:49 AM
"9489608" "9904887"
"10318855").pn.
L205 7 ("9117152" (US-PGPUB; USPAT; |OR OFF OFF 2019/09/30
"9122965").pn. FPRS; EPO; JPO) 10:55 AM
L206 21 G06K19/0723.CPC. (US-PGPUB; USPAT; |OR OFF OFF 2019/09/30
and ((memory sd) adj2 |EPO; JPO; 01:35 PM
card) and contactless |DERWENT)
and communication and
magnetic and core and
coil and frequency and
sidebands and inductive
L207 21 G06K19/0727.CPC. (US-PGPUB; USPAT; |OR OFF OFF 2019/09/30
and ((memory sd) adj2 (EPO; JPO; 01:35 PM
card) and contactless |DERWENT)
and communication and
magnetic and core and
coil and frequency and
sidebands and inductive
L208 21 G06K19/07732.CPC. (US-PGPUB; USPAT; |OR OFF OFF 2019/09/30
and ((memory sd) adj2 |EPO; JPO; 01:36 PM
card) and contactless DERWENT)
and communication and
magnetic and core and
coil and frequency and
sidebands and inductive
L209 21 G06K19/07749.CPC. (US-PGPUB; USPAT; |OR OFF OFF 2019/09/30
and ((memory sd) adj2 |EPO; JPO; 01:36 PM
card) and contactless |DERWENT)
and communication and
magnetic and core and
coil and frequency and
sidebands and inductive
L210 0 340/572.8.ccls. and (US-PGPUB; USPAT; |OR OFF OFF 2019/09/30
((memory sd) adj2 card) [EPO; JPO; 01:37 PM
and contactless and DERWENT)
communication and
09/09/2022 02:15:54 PM Page 35 of 48
Workspace: memory card slot interface TP

Samsung Exhibit 1070
Page 197 of 501



L211

L212

L213

L214

L215

L229

212

magnetic and core and
coil and frequency and
sidebands and inductive

340/572.1.ccls. and
((memory sd) adj2 card)
and contactless and
communication and
magnetic and core and
coil and frequency and
sidebands and inductive

340/10.1.ccls. and
((memory sd) adj2 card)
and contactless and
communication and
magnetic and core and
coil and frequency and
sidebands and inductive

340/10.51.ccls. and
((memory sd) adj2 card)
and contactless and
communication and
magnetic and core and
coil and frequency and
sidebands and inductive

235/492.ccls. and
((memory sd) adj2 card)
and contactless and
communication and
magnetic and core and
coil and frequency and
sidebands and inductive

235/379.ccls. and
((memory sd) adj2 card)
and contactless and
communication and
magnetic and core and
coil and frequency and
sidebands and inductive

("10318855"|"20010002
035"|"20010006902"|"2
0010013551"|"2002000
7434"|"20020043566"|"
20020044043""200200
95588"|"20020096570"|
"20020099665"|"20020
130187"|"20020138422
"|"20020138735"|"2002
0139849""2002014889
2""20020153424"|"200
20158747""200201781
24""20020180584"|"20
020186845"|"20030025
939"|"20030028481"|"2
0030052168"|"2003005
7278"|"20030061168"|"
20030079096"["200300

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;
EPO; JPO;
DERWENT)

(US-PGPUB;

USPAT,

USPAT;

USPAT;

USPAT,

USPAT;

USPAT)

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2019/09/30
01:37 PM

2019/09/30
01:37 PM

2019/09/30
01:37 PM

2019/09/30
01:37 PM

2019/09/30
01:37 PM

2020/08/29
12:05 PM
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80183"|"20030085288"|
"20030115126"|"20030
128124""20030159050
"|"20030200180"|"2003
0220876"|"2003023155
0"|"20040006654"|"200
40027881"|"200400306
60"|"20040035942"|"20
040050930"|"20040058
705"|"20040064612"|"2
0040065733"|"2004007
7372"|"20040087339"|"
20040094624"|"200401
33787"|"20040162932"|
"20040177045"|"20040
188519""20040199469
"|"20040227859"|"2004
0243785"|"2004024380
6"["20040251303"|"200
40255145"|"200500064
62"|"20050017068"|"20
050022002"|"20050029
349"|"20050038736"|"2
0050039027"|"2005004
4044"|"20050050367"|"
20050052924"|"200500
60586""20050071282"|
"20050077349"|"20050
092830"|"20050108096
"|"20050109838"|"2005
0116026"|"2005012151
2"|"20050122209"|"200
50127164"|"200501271
66"|"20050133606"|"20
050136964"|"20050168
339"|"20050177724"|"2
0050197859"|"2005020
4077"|"20050204092"|"
20050212657"|"200502
23143"|"20050224589"|
"20050240778"|"20050
246546"|"20050253687
"|"20050258245"|"2005
0268058"|"2005026833
0"|"20060011731"|"200
60027655"|"200600455
55"|"20060077039""20
060097851"|"20060124
755"|"20060169778"|"2
0060172606"|"2006018
6209"|"20060219776"|"
20060226217"|"200602
68764"|"20060279413"|
"20070022012"|"20070
033334"|"20070076877
"|"20070108280"|"2007
0110404"|"2007014513
5"|"20070145152"|"200
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70195458"|"200702058
64"|"20070257797"|"20
070293202"|"20080046
649"|"20080065830"|"2
0080068173"|"2008007
3436"|"20080136619"|"
20080147950"|"200801
48077"|"20080153416"|
"20080186174"|"20080
214111"|"20080244208
"|"20080279381"|"2008
0311849"|"2008031853
5"|"20090065571"|"200
90065572"|"200900690
49"|"20090069050"|"20
090069051"|"20090069
052"|"20090070272"|"2
0090070691"|"2009007
0861"|"20090108063"|"
20090150610"|"200901
52361"|"20090199283"|
"20090250521"|"20090
265552"|"20090270127
"|"20090290582"|"2009
0298540"|"2009031566
7""20100033307"|"201
00033310"|"201000444
44"|"20100049878"|"20
100069118"|"20100115
164"|"20100213265"|"2
0110053644"|"2011006
5386"|"20110073663"|"
20110073665"|"201100
77052""20110110404"|
"20110171996"|"20110
180610""20110220726
"|"20110223972"|"2011
0269438"|"2011027104
4"|"20110272468"|"201
10272469"|"201302339
31"|"4701601"|"478679
1"|"4791283"|"4864109"
|"5212478"|"5378887"|"
5537584"|"5574273"|"5
585787"|"5629981"|"57
00037"|"5710421"|"583
4756"|"5909491"|"5940
510"|"5943624"|"59498
80"|"5952641"|"595596
1"|"6016476"|"6021944"
|"6039260"|"6045043"|"
6068184"|"6105013"|"6
182891"|"6189786"|"62
06293"|"6219439"|"622
3954"|"6223984"|"6237
095"|"6250557"|"63151
95"|"6402029"|"648162
3"|"6568600"|"6588660"
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|"6592044"|"6594759"|"
6598031"|"6606025").P

N.
L230 67 ("6607127"|"6609654"" [(US-PGPUB; USPAT) [OR OFF OFF 2020/08/29
6631849"|"6636833"|"6 12:05 PM

669487"|"6705520"|"67
12277"|"6715679"|"672
1196"|"6747547"|"6764
005"|"6769607"|"68052
88"|"6811082"|"683684
3""6857566"|"6882900"
'6883718"|"6905072""
6907123"|"6908030"|'6
925568"|"6937526"|"69
52788"|'6995651"|"705
9520"|"7088246""7110
792""7185146"|"72214
73""7281101"|"729579
0"|"7333062"["7350717"
['7353993"|"7410102"]"
7493484"|"7558107"|"7
558110"|"7581678"|"76
07580"|"7673080"|"771
6082"|"7789303"|"7792
516""7796949"|"78282
14"|"7933571"|"794119
7"|"7948356"|"7954715"
["7954716"|"7954717"]"
7961101"["7991158"|"8
072331"|"8083145"|"80
91786"|"8260199"|"845
1122"|"8866614"|"8937
549"|"9489608"|"99048
87"|"RE41352"|"RE414
71"|"RE42254").PN.

L231 3003 ((mobile smart) near1 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/29
phone) and (field adj2 |FPRS; EPO; JPO) 12:17 PM
communication) and
inductive and
(smartcard $card) and
controller and receive

and power
L232 194 L231 and nfc and (US-PGPUB; USPAT; [OR OFF OFF 2020/08/29
reader and interrogating |FPRS; EPO; JPO) 12:18 PM

and radio and
frequency and field

L233 40 L232 and point near2  [(US-PGPUB; USPAT; [OR OFF OFF 2020/08/29
sale FPRS; EPO; JPO) 12:18 PM

L234 20 ("10607129" (US-PGPUB; USPAT; [OR OFF OFF 2020/08/29
"10318855" "9904887" |EPO; JPO; 01:35 PM

"9489608" "89375549" |DERWENT)
"8866614" "8451122"
"7961101").pn.

L235 2152 ((mobile adj2 phone) (US-PGPUB; USPAT; |OR OFF OFF 2020/08/29
smartphone) with FPRS; EPO; JPO) 01:49 PM
reader with nfc
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L236 329 L235 and inductive and [(US-PGPUB; USPAT; [OR OFF OFF 2020/08/29
power FPRS; EPO; JPO) 01:49 PM

L237 81 L236 and modulation (US-PGPUB; USPAT; |OR OFF OFF 2020/08/29
and (point adj2 sale) FPRS; EPO; JPO) 01:49 PM

L238 12 ((mobile adj2 phone) (US-PGPUB; USPAT; |OR OFF OFF 2020/08/29
smartphone) with FPRS; EPO; JPO) 01:53 PM
(smartcard same
controller)

L239 6768 (mobile (cell near1 (US-PGPUB; USPAT; |OR OFF OFF 2020/09/17
phone) (smart near1 FPRS; EPO; JPO) 02:02 PM
phone)) and smartcard
and reader

L240 273 (mobile (cell near1 (US-PGPUB; USPAT; |OR OFF OFF 2020/09/17
phone) (smart near1 FPRS; EPO; JPO) 02:04 PM
phone)) with smartcard
with reader

L241 135 L240 and field same (US-PGPUB; USPAT; |OR OFF OFF 2020/09/17
communication FPRS; EPO; JPO) 02:04 PM

L242 2 L241 and interrogating |[(US-PGPUB; USPAT; [OR OFF OFF 2020/09/17
same (rf (radio adj2 FPRS; EPO; JPO) 02:04 PM
frequency))

L243 13 L241 and inductive and [(US-PGPUB; USPAT; [OR OFF OFF 2020/09/17
power FPRS; EPO; JPO) 02:11 PM

L244 69 "7333062" (US-PGPUB; USPAT; |OR OFF OFF 2020/09/17

FPRS; EPO; JPO) 02:39 PM

L245 1 "7333062".pn. (US-PGPUB; USPAT; |OR OFF OFF 2020/09/17

FPRS; EPO; JPO) 02:40 PM

L246 273 (mobile (cell near1 (US-PGPUB; USPAT; |OR OFF OFF 2020/09/17
phone) (smart neart FPRS; EPO; JPO) 02:44 PM
phone)) with smartcard
with reader

L247 19 L246 and inductive and [(US-PGPUB; USPAT; [OR OFF OFF 2020/09/17
power FPRS; EPO; JPO) 02:45 PM

L248 249 ("1178450" OR (US-PGPUB; USPAT) |OR ON ON 2022/08/03
"20010001035" OR 10:14 AM
"20010002035" OR
"20010006902" OR
"20010013551" OR
"20010034246" OR
"20020007434" OR
"20020025796" OR
"20020043566" OR
"20020044043" OR
"20020095588" OR
"20020096570" OR
"20020099665" OR
"20020130187" OR
"20020138422" OR
"20020138735" OR
"20020139849" OR
"20020148892" OR
"20020153424" OR
"20020158747" OR
"20020178124" OR
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"20020180584" OR
"20020186845" OR
"20030025939" OR
"20030028481" OR
"20030038177" OR
"20030052168" OR
"20030057278" OR
"20030061168" OR
"20030079096" OR
"20030080183" OR
"20030084220" OR
"20030085288" OR
"20030115126" OR
"20030128124" OR
"20030159050" OR
"20030200180" OR
"20030209604" OR
"20030220876" OR
"20030231550" OR
"20040006654" OR
"20040027881" OR
"20040030660" OR
"20040035942" OR
"20040050930" OR
"20040058705" OR
"20040064612" OR
"20040065733" OR
"20040077372" OR
"20040087339" OR
"20040094624" OR
"20040122685" OR
"20040133787" OR
"20040162932" OR
"20040177045" OR
"20040188519" OR
"20040199469" OR
"20040227859" OR
"20040243785" OR
"20040243806" OR
"20040251303" OR
"20040255145" OR
"20050006462" OR
"20050017068" OR
"20050022002" OR
"20050029349" OR
"20050038736" OR
"20050039027" OR
"20050044044" OR
"20050050367" OR
"20050052924" OR
"20050060586" OR
"20050071282" OR
"20050077349" OR
"20050092830" OR
"20050108096" OR
"20050109838" OR
"20050116026" OR
"20050121512" OR
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"20050122209" OR
"20050127164" OR
"20050127166" OR
"20050133606" OR
"20050136964" OR
"20050168339" OR
"20050177724" OR
"20050197859" OR
"20050204077" OR
"20050204092" OR
"20050212657" OR
"20050223143" OR
"20050224589" OR
"20050240778" OR
"20050246546" OR
"20050253687" OR
"20050258245" OR
"20050268058" OR
"20050268330" OR
"20060011731" OR
"20060027655" OR
"20060045555" OR
"20060077039" OR
"20060097851" OR
"20060124755" OR
"20060169778" OR
"20060172606" OR
"20060186209" OR
"20060219776" OR
"20060226217" OR
"20060268764" OR
"20060279413" OR
"20070033334" OR
"20070076877" OR
"20070108280" OR
"20070110404" OR
"20070145135" OR
"20070145152" OR
"20070195458" OR
"20070205864" OR
"20070257797" OR
"20070293202" OR
"20080046649" OR
"20080065830" OR
"20080068173" OR
"20080073436" OR
"20080136619" OR
"20080147950" OR
"20080148077" OR
"20080153416" OR
"20080186174" OR
"20080214111" OR
"20080244208" OR
"20080279381" OR
"20080311849" OR
"20080318535" OR
"20090065571" OR
"20090065572" OR
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"20090069049" OR
"20090069050" OR
"20090069051" OR
"20090069052" OR
"20090070272" OR
"20090070691" OR
"20090070861" OR
"20090108063" OR
"20090150610" OR
"20090152361" OR
"20090199283" OR
"20090250521" OR
"20090265552" OR
"20090270127" OR
"20090290582" OR
"20090298540" OR
"20090315667" OR
"20100033307" OR
"20100033310" OR
"20100049878" OR
"20100213265" OR
"20110000960" OR
"20110053644" OR
"20110073663" OR
"20110073665" OR
"20110077052" OR
"20110110404" OR
"20110171996" OR
"20110180610" OR
"20110220726" OR
"20110223972" OR
"20110269438" OR
"20110271044" OR
"20110272468" OR
"20110272469" OR
"4701601" OR
"4786791" OR
"4791283" OR
"4864109" OR
"5212478" OR
"5378887" OR
"5537584" OR
"5574273" OR
"5585787" OR
"5629981" OR
"5700037" OR
"5710421" OR
"5834756" OR
"5909491" OR
"5940510" OR
"5949880" OR
"5952641" OR
"5955961" OR
"6016476" OR
"6021944" OR
"6039260" OR
"6045043" OR
"6068184" OR
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"6105013" OR
"6182891" OR
"6189786" OR
"6206293" OR
"6219439" OR
"6223954" OR
"6223984" OR
"6237095" OR
"6250557" OR
"6315195" OR
"63811082" OR
"6402029" OR
"6450407" OR
"6481623" OR
"6568600" OR
"6588660" OR
"6592044" OR
"6594759" OR
"6598031" OR
"6607127" OR
"6609654" OR
"6631849" OR
"6636833" OR
"6669487" OR
"6705520" OR
"6712277" OR
"6715679" OR
"6721196" OR
"6747547" OR
"6764005" OR
"6769607" OR
"6805288" OR
"6811082" OR
"6836843" OR
"6857566" OR
"6882900" OR
"6883718" OR
"6905072" OR
"6907123" OR
"6908030" OR
"6925568" OR
"6937526" OR
"6952788" OR
"6995651" OR
"7059520" OR
"7088246" OR
"7185146" OR
"7213766" OR
"7221473" OR
"7281101" OR
"7295790" OR
"7333062" OR
"7350717" OR
"7353993" OR
"7410102").pn.

L249 27 ("7493484" OR (US-PGPUB; USPAT) [OR ON ON 2022/08/03
"7558107" OR 10:14 AM
"7558110" OR
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"7581678" OR
"7607580" OR
"7673080" OR
"7716082" OR
"7789303" OR
"7792516" OR
"7828214" OR
"7898994" OR
"7933571" OR
"7941197" OR
"7948356" OR
"7954715" OR
"7954716" OR
"7954717" OR
"7961101" OR
"7991158" OR
"8072331" OR
"8082575" OR
"8083145" OR
"8091786" OR
"8103881" OR
"RE41352" OR
"RE41471" OR
"RE42254"™).pn.

L250 23 ("10949726" (US-PGPUB; USPAT; |OR OFF OFF 2022/08/03
"10607129" "10318855" |EPO; JPO; 10:15 AM
"9904887" "9489608" DERWENT)

"89375549" "8866614"
"8451122"
"7961101").pn.

L251 10603 ((smartphone) mobile (US-PGPUB; USPAT; |OR ON ON 2022/08/03
adj2 phone) WITH nfc  |USOCR; FIT (AU, AP, 01:36 PM
WITH reader AT, BE, BG, BR, BY,

CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L252 670 ((smartphone) mobile (US-PGPUB; USPAT; |OR ON ON 2022/08/03
adj2 phone) WITH nfc  |USOCR; FIT (AU, AP, 01:36 PM
WITH reader WITH AT, BE, BG, BR, BY,
external CA,CH, CN, CS, CU,

CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,

IT, JP, KR, LT, LU, LV,

MA, OA, RU, SU, WO,

MC, MD, MY, NL, NO,

Nz, PH, PL, PT, RO,
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L253

L254

L255

L256

425

352

47

36

252 AND receive AND
power

253 AND antenna

254 AND mobile adj2
payment

(Artificial Intelligence)
More like doc:
US-20140136350-A1

RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/08/03
01:36 PM

2022/08/03
01:37 PM

2022/08/03
02:19 PM

2022/08/03
02:26 PM
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Text:
(WO-2014076584-A2
OR WO-2014076584-
A3 OR US-
20150339659-A1 OR
TW-1633505-B OR TW-
201610877-A OR WO-
2015179115-A1 OR
US-11263619-B2 OR
JP-2018533785-A OR
JP-6505948-B2 OR US-
9378496-B1 OR US-
9355399-B1 OR US-
20160148193-A1 OR
US-20150012440-A1
OR US-9286605-B2 OR
CN-108140182-A OR
WO-2020014014-A1
OR WO-2010070539-
A1 OR EP-2380149-A1
OR US-20190354973-
A1 OR US-9489672-

B1).did.

CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

PE2E SEARCH - Search History (Interference)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N216

N217

N218

N219

10

10

10

10

G06K19/0723.CPC.
and ((memory sd) adj2
card) and contactless
and communication and
magnetic and core and
coil and frequency and
sidebands and inductive

G06K19/0727.CPC.
and ((memory sd) adj2
card) and contactless
and communication and
magnetic and core and
coil and frequency and
sidebands and inductive

G06K19/07732.CPC.
and ((memory sd) adj2
card) and contactless
and communication and
magnetic and core and
coil and frequency and
sidebands and inductive

G06K19/07749.CPC.
and ((memory sd) adj2
card) and contactless
and communication and
magnetic and core and
coil and frequency and
sidebands and inductive

(USPAT)

(USPAT)

(USPAT)

(USPAT)

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2020/01/13
01:12 PM

2020/01/13
02:38 PM

2020/01/13
02:39 PM

2020/01/13
02:39 PM

08/098/2022 02:15:54 PM

Workspace: memory card slot interface

Page 47 of 48

P

Samsung Exhibit 1070
Page 209 of 501




N220 0 340/572.1.ccls. and (USPAT) OR OFF OFF 2020/01/13

controller with 02:40 PM
contractless with
interface

N221 0 340/572.1.ccls. and (USPAT) OR OFF OFF 2020/01/13
controller and 02:40 PM
contractless and
interface

N222 5 340/10.1.ccls. and (USPAT) OR OFF OFF 2020/01/13
((memory sd) adj2 card) 02:40 PM

and contactless and
communication and
magnetic and core and

coil
N223 2 340/10.51.ccls. and (USPAT) OR OFF OFF 2020/01/13
((memory sd) adj2 card) 02:56 PM

and contactless and
communication and
magnetic and core and

coil
N224 17 235/492.ccls. and (USPAT) OR OFF OFF 2020/01/13
((memory sd) adj2 card) 02:57 PM

and contactless and
communication and
magnetic and core and

coil
N225 0 235/379.ccls. and (USPAT) OR OFF OFF 2020/01/13
((memory sd) adj2 card) 03:00 PM

and contactless and
communication and
magnetic and core and
coil and frequency and
sidebands and inductive

N226 10 (SIVA NEAR1 (USPAT) OR OFF OFF 2020/01/13
NARENDRA).IN. and 03:01 PM
((memory sd) adj2 card)
and contactless and
communication and
magnetic and core and
coil and frequency and
sidebands and inductive

N227 10 (SAURAV NEAR1 (USPAT) OR OFF OFF 2020/01/13
CHAKRABORTY).IN. 03:02 PM
and ((memory sd) adj2
card) and contactless
and communication and
magnetic and core and
coil and frequency and
sidebands and inductive

N228 10 (PRABHAKAR NEAR1 |(USPAT) OR OFF OFF 2020/01/13
TADEPALLI).IN. and 03:02 PM
((memory sd) adj2 card)
and contactless and
communication and
magnetic and core and

09/09/2022 02:15:54 PM Page 48 of 49
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17/179,237 - GAU: 2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit | 2684

Examiner Name |

Attorney Docket Number ‘ 18.115.026US513

Non-Final Office Action notified September 30 2010 for U.S. Patent
Application No. 12/188,346 (Attorney Docket No. 115.P022US1).

Non-Final Office Action notified September 30, 2010 for U.S. Patent
Application No. 12/188,346 (Attorney Docket No. 115.022US1).

Notice of Allowance notified April 18, 2011 for U.S. Patent Application
No. 12/962,953 (Docket No. 115.001US6).

Notice of Allowance notified April 25, 2011 for U.S. Patent Application
No. 12/188,346 (Attorney Docket No. 115.P022US1).

Notice of Allowance notified April 25, 2011 for U.S. Patent Application
No. 12/188,346 (Attorney Docket No. 115.P022US1).

Notice of Allowance notified December 21, 2015 for U.S. Patent
Application No. 14/866,998 (Docket No. 115.001US9.5).

Notice of Allowance notified February 14, 2013 for U.S. Patent
Application No. 13/311,247 (Attorney Docket No. 115.22US83).

Notice of Allowance notified February 18, 2015 for U.S. Patent
Application No. 13/592,323 (Docket No. 115.001US9).

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021 17/179,237 - GAU: 2684

Doc code: IDS PTO/SB/08a (01-10)
Doc description: Information Disclosure Statement (IDS) Field Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17/179,237
INFORMATION DISCLOSURE Filing Date Feb 18, 2021
STATEMENT BY APPLICANT - ;
(Not for submission under 37 CFR 1.99) First Named Inventor | Siva Narendra

Art Unit | 2684

Examiner Name |
Attorney Docket Number ‘ 18.115.026US513

Notice of Allowance notified January 10, 2012 for U.S. Patent Application
No. 13/184,240 (Docket No. 115.001US8).

Notice of Allowance notified June 18, 2020 for U.S. Patent Application
No. 16/218,733 (Docket No. 115.001US9.9).

Notice of Allowance notified June 19, 2015 for U.S. Patent Application
No. 14/680,684 (Docket No. 115.001US9.2).

Notice of Allowance notified March 24, 2017 for U.S. Patent Application
No. 14/948,325 (Docket No. 115.001US9.7).

Notice of Allowance notified March 3, 2017 for U.S. Patent Application
No. 14/929,297 (Docket No. 115.001US9.6).

Notice of Allowance notified May 13, 2013 for U.S. Patent Application No.
13/426,500 (Docket No. 115.001US6.3).

Notice of Allowance notified November 16, 2011 for U.S. Patent
Application No. 13/114,473 (Docket No. 115.001US6.1).

Notice of Allowance notified October 26, 2015 for U.S. Patent Application
No. 14/747,770 (Docket No. 115.001US9.3).

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021 17/179,237 - GAU: 2684

Doc code: IDS PTO/SB/08a (01-10)
Doc description: Information Disclosure Statement (IDS) Field Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17/179,237
INFORMATION DISCLOSURE Filing Date Feb 18, 2021
STATEMENT BY APPLICANT - ;
(Not for submission under 37 CFR 1.99) First Named Inventor | Siva Narendra

Art Unit | 2684

Examiner Name |
Attorney Docket Number ‘ 18.115.026US513

Notice of Allowance notified October 28, 2011 for U.S. Patent Application
No. 13/081,775 (Attorney Docket No. 115.022U82).

Notice of Allowance notified October 28, 2015 for U.S. Patent Application
No. 14/833,113 (Docket No. 115.001US9.4).

Notice of Allowance notified September 19, 2018 for U.S. Patent
Application No. 15/658,208 (Docket No. 115.001US9.8).

Official Letter from Taiwan Patent Office notified January 26, 2010 for
Patent Application No. 95105997 (Docket No. 115.001TW1).

Restriction Requirement notified August 16, 2010 for U.S. Patent
Application No. 12/188,346 (Attorney Docket No. 115.022US1).

Restriction Requirement notified August 16, 2010 for U.S. Patent
Application No. 12/188,346 (Attorney Docket No. 115.P022US1).

International Search Report & Written Opinion notified January 11, 2006
for PCT Patent Application No. PCT/US2005/019988, 8 pages (Docket
No. 115.001US3).

LEE, Y., "Anntenna Circuit Design For RFID Applications", Microchip,
AN710, 2003, Microchip Technology Inc., 50 pages.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/

Samsung Exhibit 1070
Page 245 of 501



Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name |

Attorney Docket Number

| 18.115.026US13

LEE, Y., "Antenna Circuit Design for RFID Applications", Microchip,
AN710, 2003 Microchip Technology, Inc., 50 pages (2003).

EXAMINER SIGNATURE

Examiner Signature /TOAN N PHAM/ Date Considered

08/03/2022

applicant.

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through a citation if not in conformance and not considered. Include copy of this form with next communication to

the patent document.

mark here if English language translation is attached.

(WIPO Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. > Applicant is to place a check

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021 17/179,237 - GAU: 2684

Doc code: IDS PTO/SB/08a (01-10)
Doc description: Information Disclosure Statement (IDS) Field Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17/179,237
INFORMATION DISCLOSURE Filing Date Feb 18, 2021
STATEMENT BY APPLICANT - ;
(Not for submission under 37 CFR 1.99) First Named Inventor | Siva Narendra

Art Unit | 2684

Examiner Name |
Attorney Docket Number ‘ 18.115.026US513

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

] That each item of information contained in the information disclosure statement was first cited in any communication from a
foreign patent office in a counterpart foreign application not more than three months prior to the filing of the information
disclosure statement. See 37 CFR 1.97(e) (1).

OR

] That no item of information contained in the information disclosure statement was cited in a communication from a foreign
patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification after making
reasonable inquiry, no item of information contained in the information disclosure statement was known to any individual
designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure statement. See 37 CFR
1.97(e) (2).

] see attached certification statement.
[] Fee set forth in 37 CFR 1.17 {p) has been submitted herewith.
& None
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the form of
the signature.

Signature /Usman Mughal/ Date (YYYY-MM-DD) 2021-07-28
Name/Print Usman A. Mughal Registration Number 62887

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14.
This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/

Samsung Exhibit 1070
Page 247 of 501



Bibliographic Data

Application No: 17/1 79,237

Foreign Priority claimed: Oes ®nNo

35 USC 119 (a-d) conditions met: [Jves No [CIMet After Allowance
Verified and Acknowledged: |/T OAN N PHAM/ | |

Title:

Examiner's Signature

Initials

PAYMENTS AND TICKETING

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA
NFC FOR MOBILE APPLICATIONS INLCUDING MOBILE

FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
02/18/2021 340 2684 18.P115.026US13
RULE

APPLICANTS

iCashe, Inc., Portland, OR, UNITED STATES
INVENTORS

Siva G. Narendra, Portland, OR, UNITED STATES

Saurav Chakraborty, West Bengal, INDIA

Prabhakar Tadepalli, Bangalore, INDIA

CONTINUING DATA

This application is a CON of 16791609 02/14/2020 PAT 10949726
16791609 is a CON of 16393275 04/24/2019 PAT 10607129
16393275 is a CON of 15904328 02/24/2018 PAT 10318855

15904328 is a CON of 15338436 10/30/2016 PAT 9904887

15338436 is a CON of 14517585 10/17/2014 PAT 9489608
14517585 is a CON of 14460647 08/15/2014 PAT 8937549
14460647 is a CON of 13871849 04/26/2013 PAT 8866614
13871849 is a CON of 13038341 03/01/2011 PAT 8451122
13038341 is a CON of 12188346 08/08/2008 PAT 7961101

FOREIGN APPLICATIONS

IF REQUIRED, FOREIGN LICENSE GRANTED**

02/26/2021
** SMALL ENTITY **
STATE OR COUNTRY
UNITED STATES
ADDRESS
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Mughal IP P.C.

iCashe, Inc.

1500 NW Bethany Blvd.
Suite 200

Beaverton, OR 97006
UNITED STATES

FILING FEE RECEIVED
$930
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor:
Siva G. Narendra

Application No.: 17/179,237

Filed: February 18, 2021

For: METHOD AND APPARATUS FOR
TRANSMITTING DATA VIA NFC FOR

MOBILE APPLICATIONS INCLUDING
MOBILE PAYMENTS AND TICKETING

Examiner:
PHAM, TOAN NGOC

Art Group: 2684
Confirmation No.: 3258

Docket No.: 18.115.026US13

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CORRECTED FILING RECEIPT

Dear Examiner:

Applicant submitted a Corrected ADS on October 06, 2021 to correct a typographical

error in the title. Applicant requests a Corrected Filing Receipt indicating the corrected title.

Applicants request and authorize the U.S. Patent and Trademark Office to (1) treat any

concurrent or future reply that requires a petition for extension of time as incorporating a petition

for extension of time for the appropriate length of time and (2) charge all required fees, including

extension of time fees and fees under 37 C.F.R. § 1.16 and § 1.17, to Deposit Account No. 60-

41309.

September 16, 2022
Date

Respectfully submitted,
MUGHAL IP P.C.

/Usman Mughal/

Usman Mughal
Reg. No. 62,887
Attorney for Applicants

1500 NW Bethany Blvd. Suite 200
Beaverton, OR 97006
971-634-0286

docketing @ impacipatents.com
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Page 1 of 2

UNITED STATES Aexandria, VA A3aog 1480
PATENT AND TRADEMARK OFFICE BXANCER: e ito. 6o

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/179,237 09/16/2022 04:01:19 PM ET 18.P115.026US13

Title of Invention

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
INLCUDING MOBILE PAYMENTS AND TICKETING

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3258 FILED BY Katherine Campbell
PATENT CENTER# 60970488 FILING DATE  02/18/2021
CUSTOMER # 175023 FIRST NAMED  Siva G. Narendra
INVENTOR
CORRESPONDENCE - AUTHORIZED BY Usman Mughal
ADDRESS
Documents TOTAL DOCUMENTS: 1
DOCUMENT FAGES DESCRIPTION SEE (KB
18 1150260813 _RCFH.pdt 1 Hequest for Corracted Filing 18 KR
Heceipt
Digest
DOCUMENT MESSAGE DIGEST{SHA-Z12)
18 _115026US13 _ROFH.pdt SCFESR42750880EC4800AAFB4TBDCIGTEACECIBF4FCTABCA
9R00EDE40DOIBERCONCALESDEZE2OBE1854DF8ASABRLTOFC

ToRUBGCESTETD24ASCECAFSRORD0AT
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This Acknowledgement Recsint svidences receipt on the notad date by the USPTO of the indicaled documents, characterizad

by the applicant, and including pags counts, where apy

ek

desoribed in MPEP 504

]

e {E serves as evidence of receipt sinviar to a Fost Card, as

New Applications Under 358 LS.G. 11

i & new applicadion is beng fled and tha application incluges tha necessary componeants for filing date {see 37 CFR 1.53{b-d}
and MPEP 508}, a Filing Receipt (37 GFR 1.54) will ba issued in dus cowss and the date shown on this Ackrowledgement
Recaipt will establish the filing dade of the application

Nationa! Slage of an infernational Application under 35 UWB.C. 87

i a timely subrnission 1o enter the national stags of an inlernstional application is compliant with the conditions of 35 U.8.C.
371 and other applicable requirernenis a Form POT/OOEGA0S indicating acceptance of the application as a national stage
subrssion under 38 WL.8.C. 371 will be issued in addition 1 the Fiing Recsipt, In dus cowssa.

New Infernational Application Flled with the USPTO as 2 Reosiving Office

i a new internalional application is baing fied and the international application includes the nacassary componants for an
international filing date (see POT Article 11 and MPER 1810), & Notification of the Infernational Application Numbsry and of the
International Filing Date (Form PCT/RO/TIE) will be issusad in due course, sublect {o preseriptions congerning nalional securily,
and the dale shown on this Acknowledgement Recelpl will esiablish the international filing dale of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
Q. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPLO.gOV.

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
17/179,237 02/18/2021 2684 1360 18.P115.026US13 20
CONFIRMATION NO. 3258
175023 CORRECTED FILING RECEIPT

tooane, g, 0 A

1500 NW Bethany Blvd.
Suite 200
Beaverton, OR 97006

Date Mailed: 09/20/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Siva G. Narendra, Portland, OR;
Saurav Chakraborty, West Bengal, INDIA;
Prabhakar Tadepalli, Bangalore, INDIA;
Applicant(s)
iCashe, Inc., Portland, OR;
Assignment For Published Patent Application
iCashe, Inc., Portland, OR

Power of Attorney: The patent practitioners associated with Customer Number 175023

Domestic Priority data as claimed by applicant

This application is a CON of 16/791,609 02/14/2020 PAT 10949726
which is a CON of 16/393,275 04/24/2019 PAT 10607129

which is a CON of 15/904,328 02/24/2018 PAT 10318855

which is a CON of 15/338,436 10/30/2016 PAT 9904887

which is a CON of 14/517,585 10/17/2014 PAT 9489608

which is a CON of 14/460,647 08/15/2014 PAT 8937549

which is a CON of 13/871,849 04/26/2013 PAT 8866614

which is a CON of 13/038,341 03/01/2011 PAT 8451122

which is a CON of 12/188,346 08/08/2008 PAT 7961101

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.
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Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/26/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/179,237

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
INCLUDING MOBILE PAYMENTS AND TICKETING

Preliminary Class
340
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

page 2 of 4
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coH_ection of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICg;rggm:gigi'ﬁggyg]ATlON RECORD 7179937 0211912001 370 be Maled

ENTITY: [JLARGE [ sMALL (JMICRO

APPLICATION AS FILED - PART I

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(U Basic FEE N/A N/A N/A
(37 CFR 1.16(a). (b). or (c))
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
[LJ ExamINATION FEE
(37 CFR 1.16(0), (p), or (q)). N/A N/A N/A
TOTAL CLAIMS ) .
(37 GFR 1.16()) minus 20 = x $50 =
INDEPENDENT CLAIMS . *
(37 GFR 1.16(1) minus 3 = x $240 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déi';“f?g'(o)’\; SIZE FEE (37 for small entity) for each additional 50 sheets or
1ets fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(7J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
" If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
- 12/14/2022 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x _ _
=[oe 22 winus | ** 22 -0 x $50 - 0
< | Independent =3 Vi wxx 3 -0 240 -
W s7crri6 Inus = X $ = 0
= 0 —— -
< Application Size Fee (37 CFR 1.16(s))
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PTO/SB/26
Doc Code: DIST.E.FILE U.S. Patent and Trademark Office
Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT
Application Number 17179237
Filing Date 18-Feb-2021
First Named Inventor Siva Narendra
Attorney Docket Number 18.P115.026US13
Title of Invention
METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INCLUDING MOBILE PAYMENTS AND TICKETING

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

iCashe, Inc. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

9489608

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer," in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

(® Small Entity
O Micro Entity

(O Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 62887

O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
ignature /Usman Mughal/

Name Usman Mughal

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number: 17179237

Filing Date: 18-Feb-2021

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE

Title of Invention: APPLICATIONS INCLUDING MOBILE PAYMENTS AND TICKETING

First Named Inventor/Applicant Name: Siva G. Narendra
Filer: Usman Mughal/Katherine Campbell
Attorney Docket Number: 18.P115.026US13

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suﬂ;l’;(tsa)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 170 170
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Su::J—;I';(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 170
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 17179237
Filing Date: 18-Feb-2021

Applicant/Patent under Reexamination: Narendra

Electronic Terminal Disclaimer filed on  December 14, 2022

4 APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 47210420
Application Number: 17179237
International Application Number:
Confirmation Number: 3258

Title of Invention:

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INCLUDING MOBILE PAYMENTS AND TICKETING

First Named Inventor/Applicant Name:

Siva G. Narendra

Customer Number:

175023

Filer:

Usman Mughal/Katherine Campbell

Filer Authorized By:

Usman Mughal

Attorney Docket Number: 18.P115.026US13
Receipt Date: 14-DEC-2022
Filing Date: 18-FEB-2021
Time Stamp: 19:30:56

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $170

RAM confirmation Number E2022BDJ30502347

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document - . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
41276
1 Terminal Disclaimer-Filed {Electronic) eTerminal-Disclaimer.pdf no 2
1d3402c3e9a7385f1c8666768e5f911aafas
37de
Warnings:
Information:
38266
2 Fee Worksheet (SB06) fee-info.pdf no 2
c0d4de477d556c2d9d2593c9302f0024c62)]
cOcch
Warnings:
Information:
Total Files Size (in bytes)1 79542

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Examiner:

Siva G. Narendra PHAM, TOAN NGOC
Application No.: 17/179,237 Art Group: 2684

Filed: February 18, 2021 Confirmation No.: 3258

For: METHOD AND APPARATUS FOR Docket No.: 1C18P115.026US13
TRANSMITTING DATA VIA NFC FOR

MOBILE APPLICATIONS INCLUDING

MOBILE PAYMENTS AND TICKETING

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER 37 C.F.R. § 1.111

Dear Examiner:

This Amendment is in response to the Non-Final Office Action notified September 15,
2022. Applicants respectfully request the Examiner to enter this Amendment and consider the

following remarks.
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LISTING OF CLAIMS

1. (Currently Amended) A mobile device comprising:
a power source;
a smartcard controller coupled to the power source to receive power;
an antenna tuned to operate at substantially 13.56 MHz, wherein the antenna
interacts with a Near Field Communication (NFC) reader external to the mobile phere
device; and
an active transmit driver circuit coupled to the power source to receive power,

wherein the active transmit driver circuit affects effeets [[the]] transmission of data

between the antenna and the NFC reader.

2. (Original) The mobile device of claim 1, wherein the transmitted data includes

ticketing information for a mass transit system.

3. (Original) The mobile device of claim 1, wherein the transmitted data includes

transaction information for a mobile payment.

4. (Original) The mobile device of claim 1, wherein the NFC reader is a point-of-sale

NEC reader.

5. (Original) The mobile device of claim 1, wherein the antenna includes an inductive
element.

6. (Original) The mobile device of claim 1, wherein the active transmit driver circuit

includes one or more of an amplifier filter, oscillator, and/or modulator.

7. (Original) The mobile device of claim 1 comprising an amplifier coupled to the

power source to receive power, wherein the amplifier is further coupled to the antenna.

Application No. 17/179,237 2 Examiner: PHAM
Docket No. iC18P115.026US13 Art Unit: 2684
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8. (Currently Amended) The mobile device of claim 7, wherein the amplifier
amplifies a signal received at the antenna and generates an amplified signal, and provides

the amplified signal to the smartcard controller.

9. (Original) The mobile device of claim 1, wherein the smartcard controller includes a

bridge rectifier.

10. (Currently Amended) A method of activation, the method comprising:
receiving a first communication via a network including a request for activation;
and
sending a second communication to a mobile device via a network, wherein the
second communication comprises an activation code provided in response to the request
for activation;
wherein verification of the activation code results in activation of a built-in RFID
functionality in the mobile device;
wherein the mobile device comprises:
a smartcard controller previding to provide the RFID functionality and
coupled to receive power from the mobile device;
an antenna tuned to operate at substantially 13.56 MHz; and
an active transmit driver circuit coupled to receive power from the mobile
device;
wherein the activated RFID functionality comprises transmission of data
between the antenna and an external RFID reader, the transmission effected by

the active transmit driver circuit.

11. (Original) The method of claim 10, wherein the RFID functionality is a Near Field
Communication (NFC) functionality and the RFID reader is a NFC reader.

12. (Original) The method of claim 10, wherein the transmitted data includes ticketing

information for a mass transit system.

Application No. 17/179,237 3 Examiner: PHAM
Docket No. iC18P115.026US13 Art Unit: 2684
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13. (Original) The method of claim 10, wherein the transmitted data includes transaction

information for a mobile payment.

14. (Original) The method of claim 10, wherein the antenna includes an inductive
element.
15. (Original) The method of claim 10, wherein the active transmit driver circuit includes

one or more of an amplifier filter, oscillator, and/or modulator.

16. (Currently Amended) The method of claim 10, wherein the mobile device further
comprises an amplifier coupled to the antenna and further coupled to receive power from
the mobile device, and wherein the amplifier operates to amplify a signal received by the

antenna.

17. (Currently Amended) A method of near field communication between a mobile

device and an NFC reader, the method comprising:

coupling a smartcard controller and an active transmit driver circuit to a power
source of the mobile device;

providing power to the smartcard controller and the active transmit driver circuit
from the power source of the mobile device;

coupling the active transmit driver circuit to an antenna of the mobile device,
wherein the antenna is tuned to operate at substantially 13.56 MHz; and

driving [[the]] transmission of data by the active transmit driver circuit from the

antenna to the NFC reader.

18. (Currently Amended) The method of claim 17 further comprising:
amplifying a signal received from the antenna, to generate an amplified signal; and

providing the amplified signal to the smartcard controller.

19. (Original) The method of claims 10 or 17, wherein the transmitted data includes

ticketing information for a mass transit system.

Application No. 17/179,237 4 Examiner: PHAM
Docket No. iC18P115.026US13 Art Unit: 2684
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20. (Original) The method of claims 10 or 17, wherein the transmitted data includes

transaction information for a mobile payment.

Application No. 17/179,237 5 Examiner: PHAM
Docket No. iC18P115.026US13 Art Unit: 2684
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REMARKS
This listing of claims will replace all prior versions and listings of claims in the
application. Claims 1, 8, 10, 16, 17, and 18 are amended. No claims are added or cancelled in
this response. Hence, claims 1-20 are pending. Applicants respectfully request reconsideration

of claims in view of the amendments and arguments.

DOUBLE PATENTING REJECTION

Claims 1-9, and 17-20 stand provisionally rejected on the grounds of nonstatutory double

patenting as allegedly unpatentable over claims 1-14 of co-pending Application No. 9,489,608.

“A rejection based on a nonstatutory type of double patenting can be avoided by filing a
terminal disclaimer in the application or proceeding in which the rejection is made.” M.P.E.P. §
804.02. Hence, Applicants submit the Terminal Disclaimer and authorize Customer Number

175023 (that includes Applicants’ Attorney) to sign the Terminal Disclaimer.

Applicants wish to note that the filing of the enclosed Terminal Disclaimer in compliance
with 37 C.F.R. § 1.321(c) is not an admission to the propriety of the rejection. See M.P.E.P. §
804.02 (“The filing of a terminal disclaimer to obviate a rejection based on nonstatutory double
patenting is not an admission of the propriety of the rejection. Quad Environmental
Technologies Corp. v. Union Sanitary District, 946 F.2d 870, 20 USPQ 2d 1392 (Fed. Cir.
1991). The court indicated that the “filing of a terminal disclaimer simply serves the statutory
function of removing the rejection of double patenting, and raises neither a presumption nor

estoppels on the merits of the rejection.””).

Accordingly, Applicants respectfully request Examiner to consider the Terminal

Disclaimer and withdraw the double patenting rejection.

ALLOWED SUBJECT MATTER

Claims 10-16 stand as allowed. Office Action. p. 3, “Allowable Subject Matter.”

Applicants thank Examiner for acknowledging the allowable subject matter.

Application No. 17/179,237 6 Examiner: PHAM
Docket No. iC18P115.026US13 Art Unit: 2684
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Accordingly, Applicants respectfully request reconsideration of pending claims in view

of the amendments.

Note that merely because Applicants do not specifically argue that certain limitations of a
claim are not in the references is not a concession that a reference or combination of references
includes the limitations. That Applicants do not contradict a particular statement made in the
Office action is not a concession that Applicants agree with it. Further, merely because
Applicants do not separately argue the patentability of every dependent claim is not a concession

that there are not additional reasons for patentability of these dependent claims.

Applicants believe every assertion by the Office Action has been addressed. However, in
the interest of clarity and brevity, Applicants may not have asserted every available argument for
each assertion made in the Office Action. Applicants’ silence regarding any such assertion does
not constitute any admission or acquiescence. Applicants reserve all rights not exercised in
connection with this response, such as the right to challenge or rebut any tacit or explicit
characterization of any reference or of any of the present claims, the right to challenge or rebut
any asserted factual or legal basis of any of the rejections, the right to swear behind any cited
reference such as provided under 37 C.F.R. § 1.131 or otherwise, or the right to assert co-

ownership of any cited reference.

Applicants do not admit that any of the cited references or any other references of record
is relevant to the present claims, or that they constitute prior art. To the extent that any rejection
or assertion is based upon the Examiner’s personal knowledge, rather than any objection
evidence of record as manifested by a cited prior art reference, Applicants timely object to such
reliance on Official Notice, and reserve all rights to request that the Examiner provide a
reference or affidavit in support of such assertion, as required by M.P.E.P. § 2144.03.
Applicants reserve all rights to pursue any cancelled claims in a subsequent patent application
claiming the benefit of priority of the present patent application, and to request rejoinder of any

withdrawn claim, as required by M.P.E.P. § §21.04.

Based on the amendments and arguments, Applicants respectfully request the Examiner

to allow all pending claims.

Application No. 17/179,237 7 Examiner: PHAM
Docket No. iC18P115.026US13 Art Unit: 2684
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CONCLUSION
Applicants submit that they have overcome Examiner’s objections to and rejections of the
claims and that they have the right to claim the invention as listed in the listing of claims.
Examiner is respectfully requested to contact the undersigned by telephone if it is believed that

such contact would further the examination of the present application.

Pursuant to 37 C.F.R. § 1.136(a)(3), Applicants request and authorize the U.S. Patent and
Trademark Office to (1) treat any concurrent or future reply that requires a petition for extension
of time as incorporating a petition for extension of time for the appropriate length of time and (2)
charge all required fees, including extension of time fees and fees under 37 C.F.R. § 1.16 and §

1.17, to Deposit Account No. 60-4139.

Respectfully submitted,
MUGHAL IP P.C.

December 14, 2022 /Usman Mughal/

Date Usman Mughal
Reg. No. 62,887
Attorney for Applicants

1500 NW Bethany Blvd. Suite 200
Beaverton, OR 97006
971-634-0286

docketine @ InpaciPatenis.com

Application No. 17/179,237 8 Examiner: PHAM
Docket No. iC18P115.026US13 Art Unit: 2684
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SUBSTITUTE SPECIFICATION -- MARKED
UNITED STATES PATENT APPLICATION

for
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METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INLCUDING MOBILE PAYMENTS AND TICKETING

Inventors:

Siva G. Narendra
Saurav Chakraborty
Prabhakar Tadepalli

Prepared by:

Docket No.: -8
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METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INLCUDING MOBILE PAYMENTS AND TICKETING

CLAIM FOR PRIORITY

[0001] This application is a continuation of, and claims the benefit of priority to U.S.
Patent Application No. 16/791,6009, filed February 14, 2020, which is a continuation of, and
claims the benefit of priority to U.S. Patent Application No. 16/393,275, filed April 24, 2019,
now issued on March 31, 2020 as U.S. Patent No. 10,607,129, which is a continuation of, and
claims the benefit of priority to U.S. Patent Application No. 15/904,328, filed on February 24,
2018, now issued on June 11, 2019 as U.S. Patent No. 10,318,855, which is a continuation of,
and claims the benefit of priority to U.S. Patent Application No. 15/338,436, filed October 30,
2016, now issued on February 27, 2019, as U.S. Patent No. 9,904,887, which is a continuation
of, and claims the benefit of priority to U.S. Patent Application No. 14/517,585, filed October
17, 2014, now issued on November 08, 2016, as U.S. Patent No. 9,489,608, which is a
continuation of, and claims priority to U.S. Patent Application No. 14/460,647, filed August 15,
2014, now issued on January 20, 2015, as U.S. Patent No. 8,937,549, which is a continuation of,
and claims the benefit of priority to U.S. Patent Application No. 13/871,849, on April 26, 2013,
now issued on October 21, 2014, as U.S. Patent No. 8,866,614, which is a continuation of, and
claims the benefit of priority to, U.S. Patent Application No. 13/038,341, filed March 01, 2011,
now issued on May 28, 2013, as U.S. Patent No. 8,451,122, which is a continuation-in-part of,
and claims the benefit of priority to U.S. Patent Application No. 12/188,346, filed August 08,
2008, now issued on June 14, 2011, as U.S. Patent No. 7,961,101 and which are incorporated by

reference in their entirety.

FIELD
[0002] The present invention relates generally to contactless communications devices,

and more specifically to contactless smartcard devices.

BACKGROUND
[0003] RFID “tags” can be separated into two broad categories: active tags and passive

tags. Active tags are characterized by a local power source such as a battery. Active tags

Docket No.:
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generally transmit information by broadcasting on an RF carrier frequency of choice using a
locally generated RF carrier. Active tags are typically used to transmit over long distances, often
referred to as “far field communications” (FFC). Antennas used with active RFID tags tend to
be large to allow for the communications over long distances.

[0004] Passive tags are not powered. Passive tags derive the energy needed to power the
tag from an interrogating RF field, and use that energy to transmit response codes by modulating
the impedance that the antenna presents to the interrogating field, thereby modulating the signal
reflected back to the reader antenna. Passive tags are typically used to transmit over short
distances, often referred to as “near field communications” (NFC). For example, passive tags
operating at 13.56 MHz are typically designed to communicate with RFID readers a few
centimeters away.

[0005] Passive tags are typically connected to “loop antennas.” One example of a loop
antenna is shown in U.S. Patent No. 6,568,600, issued to Carpier et al. on May 27, 2003 (the
‘600 patent). The device described in the ‘600 patent is recognizable as a “credit card sized”
passive RFID card (more specifically, a card that conforms to ISO 7816 size requirements). The
loop antenna is necessarily large because passive tags are powered using energy received by the
antenna from signals transmitted by the RFID reader.

[0006] Figure 12 shows a power supply voltage developed over time by rectifying a
voltage induced in a loop antenna in the presence of an interrogating RF field. Once the power
supply voltage reaches a critical value, the tag is powered up and can operate. As the antenna
size is reduced, it takes longer for the power supply voltage to reach the critical value, and the
tag operation may not meet response time specifications. Below a certain antenna size, the
power supply voltage may never reach the critical value, and the tag may never power up.
[0007] Antenna design for RFID applications is described in a Microchip Technology,
Inc. application note entitled “Antenna Circuit Design for RFID Applications” by Youbok Lee,
Ph.D,, published in 2003 (no month given). Dr. Lee’s application note describes in great detail
how to determine size requirements for a passive RFID tag antenna to operate at 13.56 MHz. On
page 5 of the application note, Dr. Lee shows that the optimum radius of the loop antenna coil is
equal to 1.414 times the required read range. This analysis confirms that for a read range on the

order of a few centimeters, a credit card sized loop antenna can be made near optimal.
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[0008] Passive tags are seeing widespread use in many applications. For example,
mobile device manufacturers are embedding passive RFID tags in mobile devices for NFC
applications. Example mobile applications include, but are not limited to, ticketing and mobile
payments. U.S. Patent No. 7,333,062 issued to Leizerovich et al. on February 19, 2008 (the ‘062
patent) shows a mobile phone with an integrated loop antenna for an NFC device. As shown in
the ‘062 patent, the mobile phone provides the real estate necessary to implement a loop antenna
at 13.56 MHz.

[0009] There have been attempts to implement passive tags in smaller mobile devices.

These attempts have {x¢gi: met with limited success due in part to the size of the loop antenna.
For example, Figure 13 shows an RFID tag implementation in a secure digital (SD) memory card
manufactured by Wireless Dynamics, Inc. of Calgary, Alberta, Canada. Card 1300 includes an
antenna, but the SD card is significantly oversized as a result. Also for example, U.S. Patent
Application Publication No.: US 2006/0124755 A1 shows a memory card having a passive tag,
but the card must be inserted into a slot to access a loop antenna on a different device. In this
implementation, mobile device real estate is still relied upon for loop antenna implementation. It
can be seen, therefore, that the size of antennas are proving to be a barrier to further
miniaturization of passive RFID tags.

[0010] Figure 14 shows a prior art smartcard controller and antenna in combination.
Smartcard controller 330 includes a contactless interface that includes two pads 1472 and 1474
intended for connection to a coil (antenna 1480). Smartcard controller 330 also includes bridge
rectifier 1420 to rectify an alternating voltage present on pads 1472 and 1474 when antenna 1480
is inductively coupled to another device and in the presence of an interrogating RF field. Capacitor
1440 is typically tuned to create a resonant circuit at the frequency of interest (e.g., 13.56 MHz).
When antenna 1480 is a large loop antenna, then bridge rectifier 1420 provides power to internal
circuits as shown in Figure 12. Demodulator 1430 demodulates data present in the interrogating
RF field, and load modulation driver circuit 1410 modulates an impedance seen by the device
presenting the interrogating RF field when the coil (antenna 1480) is inductively coupled to a
separate device that is presenting the interrogating RF field. This creates a half-duplex
communications path between the device presenting the interrogating RF field and smartcard
controller 330. Examples of smartcard controllers are the “SmartMX” controllers sold by NXP
Semiconductors N.V. of Eindhoven, The Netherlands.
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[0011] A need exists for a small footprint RFID tag that does not rely on an external device
to house an antenna. A need also exists for a memory card compatible RFID tag that is compatible
with standard memory card slots on mobile devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 shows a mobile computing device and a small RFID card compatible with

a memory card slot;

[0013] Figure 2 shows a block diagram of a mobile computing device;

[0014] Figures 3A-3B show block diagrams of memory card compatible RFID cards with
integrated inductive elements;

[0015] Figure 4 shows a memory card compatible RFID card with an integrated inductive
element;

[0016] Figure 5 shows a data portion of a memory card write command;

[0017] Figures 6-11 show flowcharts of methods in accordance with various embodiments

of the present invention;
[0018] Figure 12 shows a power supply voltage developed over time by rectifying a

voltage induced in a loop antenna in the presence of an interrogating RF field;

[0019] Figure 13 shows a prior art RFID tag implementation in a secure digital (SD)
memory card,;

[0020] Figure 14 shows a prior art smartcard controller and antenna in combination;
[0021] Figure 15 shows a smartcard controller with performance enhancement circuits

including a load modulation driver circuit and s # antenna in accordance with various

embodiments of the present invention;

[0022] Figure 16 shows frequency spectrum used in RFID communications;

[0023] Figure 17 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and separate receive and transmit antennas in accordance
with various embodiments of the present invention;

[0024] Figure 18 shows frequency spectrum used in RFID communications;

[0025] Figure 19 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention;

[0026] Figure 20 shows frequency spectrum used in RFID communications;
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[0027] Figure 21 shows a smartcard controller with performance enhancement circuits

including an active transmit driver circuit and s-singisgy: antenna in accordance with various

embodiments of the present invention;

[0028] Figure 22 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and separate receive and transmit antennas in accordance
with various embodiments of the present invention;

[0029] Figure 23 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention;

[0030] Figure 24 shows a smartcard controller with a pad to provide digital data output;
[0031] Figure 25 shows a smartcard controller with digital data output and performance

enhancement circuits including a load modulation driver circuit and -

accordance with various embodiments of the present invention;

[0032] Figure 26 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention;

[0033] Figure 27 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention;

[0034] Figure 28 shows a smartcard controller with digital data output and performance

enhancement circuits including an active transmit driver circuit and s i antenna in

accordance with various embodiments of the present invention;

[0035] Figure 29 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention;

[0036] Figure 30 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention;

[0037] Figures 31-34 show performance enhancing application specific integrated circuits
(ASICs) coupled to various smartcard controllers in accordance with various embodiments of the

present invention;
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[0038] Figure 35 shows a memory card with integrated smartcard controller, performance
enhancement circuits and antennas in accordance with various embodiments of the present
invention;

[0039] Figure 36 shows a memory card with integrated smartcard controller and
performance enhancement circuits in accordance with various embodiments of the present
invention;

[0040] Figure 37 shows a subscriber identity module (SIM) card with integrated smartcard
controller, performance enhancement circuits and antennas in accordance with various
embodiments of the present invention;

[0041] Figure 38 shows a subscriber identity module (SIM) card with integrated smartcard
controller and performance enhancement circuits in accordance with various embodiments of the
present invention; and

[0042] Figure 39 shows a mobile device with a smartcard controller, enhancement circuits,
and antenna(s).

DESCRIPTION OF EMBODIMENTS

[0043] In the following detailed description, reference is made to the accompanying
drawings that show, by way of illustration, various embodiments of an invention. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
invention. Itis to be understood that the various embodiments of the invention, although different,
arc not necessarily mutually exclusive. For example, a particular feature, structure, or
characteristic described in connection with one embodiment may be implemented within other
embodiments without departing from the spirit and scope of the invention. In addition, it is to be
understood that the location or arrangement of individual elements within each disclosed
embodiment may be modified without departing from the spirit and scope of the invention. The
following detailed description is, therefore, not to be taken in a limiting sense, and the scope of the
present invention is defined only by the appended claims, appropriately interpreted, along with the
full range of equivalents to which the claims are entitled. In the drawings, like numerals refer to
the same or similar functionality throughout the several views.

[0044] Figure 1 shows a mobile computing device and a small RFID card compatible with
a memory card slot. Mobile computing device 110 is shown as a mobile phone in Figure 1, but

this is not a limitation of the present invention. For example, mobile computing device 110 may
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be a personal digital assistant (PDA), a smartphone, a mobile phone, a handheld computer, a
desktop computer, or any other device capable of operating as described herein.

[0045] Mobile computing device 110 includes memory card slot 112. Memory card slot
112 is a slot capable of accepting RFID card 120. For example, memory card slot 112 may have
physical dimensions compatible with RFID card 120, and may have a communications interface
that operates using a protocol compatible with RFID card 120. In some embodiments of the
present invention, memory card slot 112 is a memory card slot designed to accept and
communicate with memory cards. As used herein, the term “memory card slot” refers to any add-
on slot capable of accepting a card having memory accessible by a mobile computing device such
as that shown in Figure 1. For example, a memory card slot may be compatible with an industry
standard communications protocol, or may be compatible with a widely accepted communications
protocol that is not necessarily formally documented as an industry standard. Examples include
slots that are compatible with the Multimedia Memory Card (MMC) protocol, Memory Stick DUO
protocol, secure digital (SD) protocol, and Smart Media protocol. The foregoing list is meant to
be exemplary, and not exhaustive. Memory card slot 112 may be compatible with many memory
card slot protocols other than those explicitly listed above without departing from the scope of the
invention. Further, in some embodiments, memory card slot 112 accepts a subscriber identity
module (SIM) card. Memory card slot 112 may be exposed on an edge of mobile computing
device 110 as shown, or may be behind a cover. For example, memory card slot 112 may be
behind a battery cover, behind a battery, or anywhere else on mobile computing device 110.
[0046] RFID card 120 includes electrical contacts 122 as part of a host interface that
communicates with memory card slot 112. For example, electrical contacts 122 may provide
connectivity compliant with a communications protocol for memory cards. RFID card 120
includes RFID functionality, and may also include memory accessible by mobile computing device
110. For example, in some embodiments, RFID card 120 includes a smartcard controller and an
inductive element capable of interacting with an NFC reader (e.g., an ISO 14443 compliant
interface). In other embodiments, RFID card 120 does not include memory accessible by mobile
computing device 110. RFID card 120 may include functionality beyond memory and RFID.
Electrical contacts 122 may also be compliant with a smartcard “contact” interface (e.g., ISO
7816).
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[0047] In various embodiments of the present invention, the RFID functionality in RFID
card 120 is accessed by mobile computing device 110 using memory card access commands
already defined for use in memory card slot 112. Accordingly, the various embodiments of the
present invention enable the implementation of RFID functions beyond memory accesses without
defining new commands. In some embodiments, new commands for the RFID card are embedded
inside the data bits subsequent to memory card read/write commands. RFID card 120 then decides
if the incoming data bits are meant for regular read/write memory functions or for RFID functions.
In other words, functions in addition to standard memory card functions may be accessed through
commands “hidden” in the data stream that can be exchanged using existing memory card access
commands and functions. According to the various embodiments of the invention, both existing
memory card functions and RFID functions may be implemented without requiring changes in
how the host protocol is built.

[0048] The combination of mobile computing device 110 and RFID card 120 may be used
for any purpose. For example, in some embodiments, RFID card 120 may interact with a point-
of-sale payment device to effect mobile payments. Also for example, in some embodiments, RFID
card 120 may be used in wave-and-pay ticketing in mass transit environments, such as MIFARE.
[0049] Figure 2 shows a block diagram of a mobile computing device. Mobile computing
device 110 includes antenna 240, radio circuits 230, processor 210, memory 220, and memory
card slot 112. In some embodiments, mobile computing device 110 is a mobile phone, or includes
mobile phone functionality. For example, antenna 240 and radio circuits 230 may be utilized to
communicate with a cellular telephone network. Further, in some embodiments, mobile
computing device 110 is a wireless local area network (WLAN) or wireless wide area network
(WWAN) device. For example, antenna 240 and radio circuits 230 may be utilized to
communicate with a wireless access point. In some embodiments, antenna 240 and radio circuits
230 are omitted, and mobile computing device 110 does not utilize wireless connectivity.

[0050] Processor 210 represents a processor capable of communicating with the other
blocks shown in mobile computing device 110. For example, processor 210 may be a
microprocessor, a digital signal processor (DSP), a microcontroller, or the like. Further, processor
210 may be formed from state machines or other sequential logic. In operation, processor 210

may read instructions from memory 220 and perform actions in response thereto. For example,
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processor 210 may execute program instructions that influence communications between mobile
computing device 110 and a device coupled to memory card slot 112.

[0051] Memory card slot 112 is described above with reference to Figure 1. Memory card
slot 112 includes circuitry compatible with RFID card 120. Mobile computing device 110 may
communicate with RFID card 120 by using a standard set of memory card access commands. For
example, processor 210 may use memory card write commands to write to memory in RFID card
120, and may use memory card read commands to read from memory in RFID card 120. Mobile
computing device 110 may also communicate with RFID card 120 using an ISO 7816 compatible
interface or the like. For example, when RFID card 120 is a SIM card, mobile computing device
110 may communicate with a smartcard controller within the SIM card.

[0052] Mobile computing device 110 may access the RFID functionality in RFID card 120
using “hidden” commands embedded in memory card access commands. For example, a memory
card write command may include a unique data string to identify the memory card write command
as a command to be diverted for purposes other than a memory write. In addition, the sector
address provided with the memory card write command may be set to a particular address value
to further identify the memory card write command as a command to be diverted. In addition to
specific address/data values to identify the memory card access command as a command to be
diverted for a purpose other than a memory access, the memory access command may include data
bits to further specify the type and function of hidden command. Example formats of hidden
commands are described further below. In some embodiments, a read command is issued right
after a write command to enable data flow from the non-memory card functions to the host, where
the write command’s data had the hidden commands. The combination of a memory card write
command and a memory card read command can be used in this manner to form a hidden read
command.

[0053] In some embodiments, memory card slot 112 is powered down after periods of
inactivity to save power. For example, memory card slot 112 may be powered up when processor
210 issues a memory card write or read command, but may then be powered down to save power.
When memory card slot 112 is powered down, any device coupled to the memory card slot is also
powered down. For example, if RFID card 120 (Figure 1) is coupled to the memory card slot, then

RFID card 120 is powered down when memory card slot 112 is powered down.
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[0054] In various embodiments of the present invention, processor 210 executes software
resident in memory 220 to maintain power to memory card slot 112 (and to RFID card 120). For
example, periodic hidden commands may be sent to RFID card 120 for the purpose of keeping
power applied while RFID card 120 is expected to be providing RFID functionality. Also for
example, a hidden command may be sent to RFID card 120 for the purpose of cycling power to a
smartcard controller resident on the card. These hidden commands are described further below
with respect to later figures.

[0055] Figure 3A shows a block diagram of a memory card compatible RFID card with an
integrated inductive element. RFID card 300 represents possible embodiments of RFID card 120
(Figure 1). RFID card 300 includes host interface 310, memory card controller 340, memory 360,
smartcard controller 340, program memory 332, and small inductive element 350. RFID card 300
is capable of communicating with a memory card slot in a mobile computing device. Further,
RFID card 300 does not require memory card slots to implement extended input/output functions.
For example, and not by way of limitation, in SD and micro SD embodiments, RFID card 300 is
operable in any SD or microSD memory card slot, and does not require a secure digital input output
(SDIO) memory card slot.

[0056] Host interface 310 includes electrical contacts to interface with a memory card slot.
For example, host interface 310 includes contacts such as contacts 122 (Figure 1). Also for
example, in some embodiments, host interface 310 includes recessed electrical contacts. Host
interface 310 may also include circuitry such as drivers, receivers, terminations, and the like.
[0057] In embodiments represented by Figure 3A, memory card controller 340
communicates with the mobile device using memory card access commands. Memory card
controller 340 also communicates with memory 360. Memory card controller 340 determines
whether each command should result in a memory operation with memory 360, whether a hidden
command should be diverted to smartcard controller 330, or whether memory card controller 340
should take action in response to a hidden command. In some embodiments, memory card
controller 340 executes instructions that are stored in an internal memory or stored in memory 360.
In some embodiments, memory card controller 340 includes special purpose hardware useful to
determine whether a command should be diverted. In other embodiments, memory card controller
340 may be a microcontroller identical in all respects to a controller found in memory cards, except

for the program that it executes.
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[0058] Memory 360 may be any type of volatile or non-volatile memory. For example,
memory 360 may be volatile memory such as static random access memory (SRAM) or dynamic
random access memory (DRAM). Also for example, memory 360 may be nonvolatile memory
such as NOR FLASH memory or NAND FLASH memory. In various embodiments of the present
invention, memory 360 represents memory that is accessed by a mobile computing device using
memory card access commands defined for that purpose.

[0059] When RFID card 300 is communicating with a memory card slot in a mobile
computing device, the mobile computing device may send a memory card access command in
order to access memory 360. Also, for example, the mobile computing device may send a memory
card access command that contains a hidden command. Memory card controller 340 detects the
presence of the hidden command, and diverts all or a portion of the memory access command to
smartcard controller 330 using communication bus 342. Communication bus 342 may have any
number of conductors and may take any form. For example, communication bus 342 may be a
serial port, a parallel port, or may include multiple data conductors, multiple address conductors,
and/or conductors to carry control signals such as clock signals. In some embodiments, memory
card controller 340 takes one or more actions in response to a hidden command. For example,
memory card controller 340 may modify clock signals in response to a hidden command.

[0060] Memory card controller 340 can detect the hidden command in many ways. For
example, in some embodiments, the memory card access command may include a specific address
value or a specific data value. Memory card controller 340 detects commands that include one or
both of the specific address value or specific data value and routes the command appropriately.
The specific address value and specific data value used for this purpose are referred to herein as
the hidden command address value and the hidden command data value.

[0061] In some embodiments, memory card controller 340 detects the presence of hidden
commands based only on the hidden command address value. In these embodiments, memory
card controller 340 checks the address value included in a memory card access command, and
diverts the command (or takes some other action) if it matches the hidden command address value.
In some embodiments, memory card controller 340 detects the presence of hidden commands
based only on the hidden command data value. In these embodiments, memory card controller
340 checks a data value included in the memory card access command, and diverts all or a portion

of the command if it matches the hidden command data value. In still further embodiments,
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memory card controller 340 detects the presence of hidden commands based on both the hidden
command address value and the hidden command data value. In these embodiments, memory card
controller 340 diverts the command only if both the memory card access address and data match
the hidden command address value and data value, respectively.

[0062] The hidden command address value and hidden command data value may be
specified in many ways. For example, all RFID cards may be issued with fixed values. In these
embodiments, each time the RFID functions are accessed, the same hidden command address
and/or data value is included in the memory card access command. Also, for example, different
RFID cards may be issued with unique values. In these embodiments, each RFID card may provide
these values to a mobile computing device when queried. Also, for example, hidden command
address and/or data values may be specified by the mobile computing device. In still further
embodiments, hidden command address and data values may be dynamic. The hidden command
address and data values may change each time power is applied or on a periodic basis.

[0063] Smartcard controller 330 receives hidden commands diverted by memory card
controller 340. Smartcard controller 330 further interprets the hidden commands and performs
actions in response thereto. Smartcard controller 330 executes instructions stored in program
memory 332. In some embodiments, program memory 332 is embedded in smartcard controller
330, and in other embodiments, program memory 332 is part of memory 360.

[0064] Smartcard controller 330 is a dual interface smartcard controller with one of the
interfaces including RFID functionality. In some embodiments, smartcard controller 330 is
compatible with passive RFID tag readers in NFC applications. For example, smartcard controller
330 may be a device capable of implementing all or part of the ISO 14443 standard for contactless
NFC devices. Also, for example, smartcard controller 330 may be a dual interface smartcard
controller capable of implementing both ISO 7816 and ISO 14443 standards for
contact/contactless requirements. The “SmartMX” family of controllers available from NXP
Semiconductors N.V. of The Netherlands are examples of suitable dual interface smartcard
controllers. These controllers provide RFID functionality at 13.56 MHz. The various
embodiments of the present invention operate at 13.56 MHz, but are not limited to operation at
this frequency. In some embodiments, smartcard controller interoperates with MIFARE systems

for ticketing applications.
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[0065] Smartcard controller 330 receives power from the host interface. By not receiving
power from the interrogating RF field, the necessity of a loop antenna for power generation is
negated. Smartcard controller 330 includes a contactless interface that in turn includes antenna
port 334. Antenna port 334 includes at least two pads for connection to an antenna, shown as 1742
and 1744 in Figure 14 and later figures. In Figure 3A, antenna port 334 is coupled to small
inductive element 350.

[0066] Small inductive element 350 includes a coil wound around a magnetic core. As
described with reference to later figures, small inductive element may include one or more coils
or antennas. The coil of small inductive element is too small to draw power from the interrogating
RF field, but this is not necessary since smartcard controller 330 is powered by the host device
through host interface 310. Small inductive element 350 interacts with an antenna in an RFID
reader similar to the way that primary and secondary coils in a transformer interact. The RFID
reader has a coil resonant at 13.56 MHz functioning as the primary coil of a transformer. Small
inductive element 350 functions as the secondary coil of the transformer. Accordingly, the
transmitter “sees” the impedance of the secondary coil (small inductive element 350). Smartcard
controller 330 is able to modulate reflected RF signals using circuitry to modify the impedance at
the antenna port 334.

[0067] Small inductive element 350 can be made very small. For example, in some
embodiments, RFID card 120 is a miniSD card, microSD card, or SIM card, and small inductive
element 350 is small enough to be completely contained in the miniSD, microSD, or SIM form
factor. A specific embodiment of a small inductive element in a memory card form factor is
described below with reference to Figure 4.

[0068] In various embodiments of the invention, memory card controller 340 and
smartcard controller 330 are implemented in many different ways. For example, in some
embodiments, the various components are implemented in hardware. In these embodiments, the
various components may be implemented as separate integrated circuits, or in a combined
integrated circuit. Also, for example, in some embodiments, the various components may be
implemented in software, or in a combination of hardware and software. In some embodiments,
RFID card 300 may include a microprocessor, and the components may be implemented as

software modules running on the microprocessor. In other embodiments, RFID card 300 may
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include multiple processors, and the components may be implemented as software modules
distributed across the multiple processors.

[0069] Figure 3B shows a block diagram of a memory card compatible RFID card with an
integrated inductive element. RFID card 302 represents possible embodiments of RFID card 120
(Figure 1). RFID card 302 includes host interface 310, memory card controller 340, memory 360,
smartcard controller 340, program memory 332, and small inductive element 350, all of which are
described above with reference to Figure 3A. RFID card 302 is capable of communicating with a
memory card slot in a mobile computing device. Further, RFID card 302 does not require memory
card slots to implement extended input/output functions. For example, and not by way of
limitation, in SD and microSD embodiments, RFID card 302 is operable in any SD or microSD
memory card slot, and does not require a secure digital input output (SDIO) memory card slot.
[0070] In embodiments represented by Figure 3B, smartcard controller 330 receives power
from memory controller 340. In these embodiments, memory controller 340 has direct control
over the power provided to smartcard controller 330. Memory controller 340 may apply and/or
remove power from smartcard controller 330 in response to commands received over the host
interface. For example, memory controller 340 may receive a hidden command to reset smartcard
controller 330 by causing a reboot through a power cycle.

[0071] Figure 4 shows a memory card compatible RFID card with an integrated inductive
element. RFID card 120 is shown in an SD card form factor, although this is not a limitation of
the present invention. For example, other form factors within the scope of the present invention
include, but are not limited to, microSD form factors and SIM card form factors. RFID card 120
includes electrical contacts 122, memory card controller 340, smartcard controller 330, memory
360, magnetic core 450, and coil 452, all affixed to circuit board 402.

[0072] Magnetic core 450 and coil 452 implement small inductive element 350 (Figures
3A, 3B). Ascan be seen in Figure 4, the small inductive element fits entirely within the memory
card form factor. The small inductive element does not provide power generation for smartcard
controller 330, and so does not need to be made large for that purpose.

[0073] Figure 5 shows a data portion of a memory card write command. Included are
hidden command data value 510, status field 520, password field 530, device ID 532, command

index 540, and hidden command related data 550. In the example of Figure 5, the data portion is
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512 bytes in length, although this is not a limitation of the present invention. Any amount of data
may be included in the write command, and each field shown in Figure 5 may be any length.
[0074] In the example of Figure 5, the hidden command data value is 256 bits long,
although any length may be used without departing from the scope of the present invention. In
some embodiments, hidden command data value 510 is used to identify a memory write command
as a hidden command. When a write command is received having data in the first 256 bits that
match the hidden command data value, the command is identified as one to be diverted to the
smartcard controller. As described above, a hidden command address value may be used in
conjunction with, or instead of, a hidden command data value to identify the memory write
command as a hidden command.

[0075] The remaining fields have significance when the memory write is a hidden
command. For example, if the first 256 bits do not match the hidden command data value (or if
the write address does not match the hidden command address value, or both) then the remaining
bits in the data field are to be treated as data in a normal memory write command. In contrast,
when the memory write is a hidden command, the remaining fields are used to further interpret the
hidden command.

[0076] Memory card controller 340 (Figures 3, 4) inspect the hidden command data value
510, status field 520, and possibly password field 530 and device ID 532. In some embodiments,
if the command is identified as a hidden command, memory card controller 340 forwards the
password 530, command index 540, and related data 550 to smartcard controller 330. In other
embodiments, memory card controller 340 may directly take actions based on the hidden
command.

[0077] Status field 520 may include any information relating to the status of the hidden
command. For example, status field 520 may include one or more bits to signify to memory card
controller 340 whether the host (mobile computing device) is expecting the smartcard controller
to return data in response to the hidden command. For example, when status field 520 signifies a
write, memory card controller 340 forwards the password, device ID, command index, and related
data without expecting to return any data to the host. Also for example, when status field 520

signifies a read, memory card controller 340 forwards the password, device ID, command index,

and related data with the expectation that smartcard controller 330 wiiiviny provide data to be sent

to the host in response to a memory card read command. The combination of a memory card write
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command followed shortly thereafter by a memory card read command may be used to provide
“read” functionality to the smartcard controller. Read operations from the smartcard controller are
described further below with reference to Figure 8.

[0078] Password field 530 includes a password to allow smartcard controller 330 to
authenticate the host to the RFID card. In some embodiments, every hidden command includes a
password. Each time the password, device ID, command index, and related data is diverted to the
smartcard controller, the password is checked to authenticate the host to the RFID card.

[0079] Device ID 532 uniquely identifies the host (mobile computing device). The device
ID may be checked by the smartcard controller to ensure that the RFID card is inserted in the host
to which it is authenticated. Some embodiments of the present invention enforce a unique
host/card pairing using the device ID, and other embodiments allow smartcard controller functions
to be accessed by any host.

[0080] Command index 540 identifies the type of hidden command. The number of
possible hidden commands is limited only by the number of bits allocated thereto. Any number
of bits may be allocated to command index 540 without departing from the scope of the present
invention. Hidden command related data 550 may be utilized differently for each type of hidden
command. Any number of bits may be used for hidden command related data 550.

[0081] The data shown in Figure 5 is provided as an example, and the data field of a
memory card access command may include more or fewer data fields than those shown in Figure
5. The present invention is not limited by the number or content of the fields in a memory card
access command.

[0082] Figure 6 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 600 may be used by a mobile computing device to
communicate with an RFID card in a memory card slot. In some embodiments, method 600, or
portions thereof, is performed by a mobile computing device with a memory card slot, and in other
embodiments, method 600, or portions thereof, is performed by software. The various actions in
method 600 may be performed in the order presented, in a different order, or simultaneously.
Further, in some embodiments, some actions listed in Figure 6 are omitted from method 600.
[0083] Method 600 begins at 610 in which a data pattern and an address value are received
from an RFID card in a memory card slot. The data pattern corresponds to the hidden command

data value, and the address value corresponds to the hidden command address value. In some
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embodiments, the mobile device

siwreceives the data value and in other embodiments, the

mobile device s

shyreceives the address value. In some embodiments, the actions of 610 may
occur once when the RFID card is first inserted in the memory card slot. The mobile computing
device may then use the address and data values each time it creates a hidden command. In other
embodiments, the actions of 610 may occur each time the RFID card is inserted in the memory
slot. In still further embodiments, the actions of 610 may occur periodically. Each time the actions
610 occur, the data pattern may be the same or different, and the address value may be the same
or different.

[0084] At 620, a data field of a memory card access command is populated with the data
pattern to cause the command to be diverted to a smartcard controller on the RFID card. For
example, the data pattern may be written to the data field as the hidden command data value 510
(Figure 5).

[0085] At 630, an address field of the memory card access command is populated with the
address value to further cause the command to be diverted to the smartcard controller. In some
embodiments, only one of 620 or 630 is utilized. In these embodiments, the presence of a hidden
command is signified by the data pattern alone, or the address value alone.

[0086] At 640, the data field of the memory card access command is populated with a
command string to specify a purpose other than a memory card access. For example, the command
string may be written to the data field as the command index 540 for the smart card controller.
This command may be used for any purpose. For example, one or more hidden commands may
have as a sole purpose keeping power provided to the memory card slot so that the RFID card
continues to receive power.

[0087] At 650, the data field of a memory card access command is populated with a
password to authenticate access to the RFID card coupled to the memory card slot. In some
embodiments, a password is included in the data field for every hidden command. In other
embodiments, a password is only included at the beginning of an exchange.

[0088] At 660, the memory card access command is sent to the RFID card coupled to the
memory card slot. For example, a mobile computing device (110, Figures 1, 2) may send the
memory card access command to an RFID card (120, Figures 1, 3, 4) in a memory card slot (112,
Figures 1, 2). The RFID card includes a memory card controller (340, Figure 3) to divert the

command (or take some other action) based on the data fields populated in method 600.
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[0089] Figure 7 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 700 may be used by an RFID card in a memory card

slot. In some embodiments, method 700, or portions thereof, 1«

: performed by a memory
card controller within a memory card compatible RFID card, and in other embodiments, method
700, or portions thereof, is performed by software. The various actions in method 700 may be
performed in the order presented, in a different order, or simultaneously. Further, in some
embodiments, some actions listed in Figure 7 are omitted from method 700.

[0090] Method 700 begins at 710 in which a memory card access command is received
from a mobile computing device via a host interface. The actions of 710 correspond to an RFID
card in a memory card slot of a mobile computing device receiving a memory card access
command.

[0091] At 720, the memory card controller checks criteria in the memory card access
command to determine if the memory card access command should be diverted to a smartcard
controller resident on the RFID card. The criteria may be one or both of a hidden command data
value, a hidden command address value, or both. If there is a criteria match at 730, then a hidden
command is present, and at least a portion of the memory card access command is diverted at 740.
If there is not a criteria match, then no hidden command is present, and a memory access is
performed at 750.

[0092] Figure 8 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 800 may be used by an RFID card in a memory card
slot. In some embodiments, method 800, or portions thereof, is performed by a memory card
controller within an RFID card, and in other embodiments, method 800, or portions thereof, is
performed by software. The various actions in method 800 may be performed in the order
presented, in a different order, or simultaneously. Further, in some embodiments, some actions
listed in Figure 8 are omitted from method 800.

[0093] Method 800 begins at 810 in which a memory card write command is received from
a mobile computing device via a host interface. If the memory card write command is determined
to be a hidden command, processing continues with 840; otherwise, a memory write is performed
at 830.

[0094] At 840, the hidden command is diverted to a smartcard controller. In some

embodiments, this corresponds to sending command index 540 and hidden command related data
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550 (Figure 5) to the smartcard controller. If the hidden command is determined to be a “read” at
850, processing continues at 860; otherwise, the hidden command processing is done. At 860, the
memory card controller retrieves non-memory data from the smartcard controller, and at 870, a
memory card read command is received from the mobile computing device. At 880, the non-
memory data is returned to the mobile computing device.

[0095] Method 800 demonstrates how a mobile computing device can perform a read from
a smartcard controller in a memory card compatible RFID card. The mobile computing device
issues a memory card write command with a hidden command having a status field designating a
read, and then the mobile computing device issues a memory card read command. The processing
in the card receives the hidden command, identifies it as a read, and then returns data to the mobile
computing device in response to a subsequent memory card read command.

[0096] Figure 9 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 900 may be used by an RFID card in a memory card
slot. In some embodiments, method 900, or portions thereof, is performed by a smartcard
controller within an RFID card, and in other embodiments, method 900, or portions thereof, is
performed by software. The various actions in method 900 may be performed in the order
presented, in a different order, or simultaneously. Further, in some embodiments, some actions
listed in Figure 9 are omitted from method 900.

[0097] Method 900 begins at 910 in which a smartcard controller receives a command
from the memory card controller. This command corresponds to a hidden command received by
the memory card controller. At 950, the smartcard controller determines whether the command is
a “dummy” command used solely for the purpose of maintaining power to the memory card slot.
If no, then the smartcard function specified in the command is performed at 930. If yes, then the
command is disregarded at 960.

[0098] Method 900 allows a memory card compatible RFID card in a memory card slot to
remain powered during periods when the memory card slot in the host device would otherwise
remove power to save energy. This is a coordinated effort between software building hidden
commands in a memory card access command, the memory card controller diverting the hidden
command to the smartcard controller, and the smartcard controller disregarding the command.

According to embodiments represented by Figure 3A, providing power to the RFID card also
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provides power the smartcard controller, thereby allowing the use of a small inductive device such
as those shown in Figures 3 and 4.

[0099] Figure 10 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 1000 may be used by an RFID card in a memory card
slot. In some embodiments, method 1000, or portions thereof, is performed by a memory card
controller within an RFID card, and in other embodiments, method 1000, or portions thereof, is
performed by software. The various actions in method 1000 may be performed in the order
presented, in a different order, or simultaneously. Further, in some embodiments, some actions
listed in Figure 10 are omitted from method 1000.

[00100] Method 1000 begins at 1010 in which a memory card controller receives a hidden
command from a mobile computing device. If at 1020, the memory card controller determines
that the hidden command is to be diverted to the smartcard controller, then the command is diverted
at 1030. In some embodiments, this corresponds to sending command index 540 and hidden
command related data 550 (Figure 5) to the smartcard controller. If the command is not to be
diverted, then the memory card controller does not divert the command; however, the memory
card controller may take other actions at 1040 based on the hidden command. For example, the
memory card controller may modify a clock signal provided to the smartcard controller. Also for
example, the memory card controller may assert a reset signal to the smartcard controller. Still for
example, the memory card controller may cycle power to the smartcard controller. The memory
card controller is able to cycle power to the smartcard controller in embodiments represented by
Figure 3B.

[00101] Cycling power to the smartcard controller may be a coordinated effort between the
hosting computing device and the memory card controller in the RFID card. For example, power
to the memory card slot may be maintained by supplying dummy hidden commands to the RFID
card as described above with reference to Figure 9. While power is maintained to the memory
card slot, hidden commands may be used to cause the memory card controller to cycle power to
the smartcard controller.

[00102] Figure 11 shows a method authenticating a mobile computing device to one or more
functions in a memory card compatible RFID card. Method 1100 begins at block 1110 in which
an activation code is received at an RFID card from a mobile computing device. At 1120, the

received activation code is compared to a code stored in the RFID card. If the activation code
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matches, the RFID card receives a password from the mobile computing device at 1140, and stores
the password in the RFID card for later use at 1150. If the activation code does not match, the
RFID card determines whether a number of allowable tries has been exceeded at 1160. If the
number of allowable tries has been exceeded, the RFID card issuer is contacted at 1170, and if the
number of allowable tries has not been exceeded, the method repeats until either the activation
code matches or the number of allowable tries has been exceeded.

[00103] Method 1100 may be performed when an RFID card is issued to a user. For
example, the RFID card may be a mobile payment card issued by a financial institution. The user
may be provided an activation code to “activate” the RFID card. When the user successfully enters
the activation code, the user is prompted for a password, and that password is stored for use in
future hidden commands.

[00104] In some embodiments, multiple non-memory functions in an RFID card are
authenticated using method 1100. For example, each of multiple non-memory functions may have
stored activation codes, and each is activated separately. Each of the separately activated functions
may have a different password, or the multiple functions may share a password.

[00105] Embodiments described thus far include a power delivery mechanism from the host
to the smartcard controller that allow the antenna or coil to be very small. The small antenna or
coil allows for higher levels of integration, but may also reduce the maximum distance at which

the RFID card

¢ function. For example, referring to Figure 14, the voltage produced by
the antenna needs to overcome the diode drops of the bridge rectifier before data can be
demodulated within the smartcard controller. As the antenna shrinks in size, the RFID card needs
to be closer to the device producing the interrogating RF field in order to produce a large enough
voltage to overcome the bridge rectifier diode drops, thereby reducing the maximum usable
distance.

[00106] Figure 15 shows a smartcard controller with performance enhancement circuits

including a load modulation driver circuit and s antenna in accordance with various

embodiments of the present invention. Antenna 1542 is a small inductive element as described
above. Capacitor 1544 is in parallel with antenna 1542 and together they form tuned circuit 1540
that is tuned to be resonant at the frequency of operation (e.g., 13.56 MHz). The performance
enhancement circuits include an amplifier 1510, outgoing data extraction circuit 1520, and load

modulation driver circuit 1530. Amplifier 1510 amplifies the voltage received at antennal542,
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and the amplified voltage is provided to the smartcard controller. This increases the maximum
distance at which the RFID card can operate while receiving data, but also creates a unidirectional
data path where a bidirectional data path previously existed. In other words, amplifier 1510 forms
a simplex communication path where a half duplex path previously existed.

[00107] In order to restore the outgoing data path and re-create a half duplex
communications system, the RFID card includes outgoing data extraction circuit 1520 and load
modulation driver circuits 1530. Outgoing data extraction circuit 1520 receives a signal that is
formed by the interrogating RF field having been load modulated by the smartcard controller. For
example, the impedance of the antenna port is modulated by load modulation driver circuit 1410
(Figure 14), where the modulating signal is the data. Outgoing data extraction circuit 1520
recovers the data, and then load modulation driver circuit 1530 modulates the impedance of the
tuned circuit 1540 to form the outgoing data path.

[00108] Outgoing data extraction circuit 1520 may include one or more filters to extract the
data. For example, referring now to Figure 16, the load modulation driver circuit within the
smartcard controller creates frequency sidebands 1610 about the carrier frequency 1620 of the
interrogating RF field. Outgoing data extraction circuit 1520 may include conventional filters to
isolate one or more sidebands and extract the data. As shown in Figure 16, in some 13.56 MHz
embodiments, the bandwidth of the carrier frequency of the interrogating RF field may be on the
order of 850 KHz and the bandwidth of the sidebands may be on the order of 100-200 KHz,
although this is not a limitation of the present invention.

[00109] Load modulation driver circuit 1530 receives the extracted data from outgoing data
extraction circuit 1520, and load modulates the tuned circuit 1540 in response thereto. Load
modulation driver circuits are generally well known, and may be as simple as a switched transistor
that adds and removes a reactive element from tuned circuit 1540. In some embodiments, load
modulation driver circuit 1530 substantially duplicates the load modulation driver circuit 1410
within smartcard controller 330.

[00110] Amplifier 1510 is shown coupled to smartcard controller pad 1472, and data
extraction circuit 1520 is shown coupled to smartcard controller pad 1474, but this is not a
limitation of the present invention. For example, outgoing data extraction circuit 1520 may be

coupled to smartcard controller pad 1472 while amplifier 1510 may be coupled to smartcard
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controller pad 1474. Also for example, both circuit 1520 and amplifier 1510 may be coupled to
either pad 1472 or pad 1474 without departing from the scope of the present invention.

[00111] Figure 17 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and separate receive and transmit antennas in accordance
with various embodiments of the present invention. Figure 17 shows smartcard controller 330,
amplifier 1510, outgoing data extraction circuit 1520, and load modulation driver circuit 1530, all
of which are described above. Figure 17 also shows tuned circuits 1740 and 1750. Tuned circuit
1740 includes receive antenna 1742 and capacitor 1744. Tuned circuit 1750 includes transmit
antenna 1752 and capacitor 1754. In some embodiments, receive antenna 1742 and transmit
antenna 1752 are small inductive elements as described above.

[00112] Separate transmit and receive antennas allow for different tuning, both in frequency
and bandwidth, or “Q.” For example, tuned circuit 1740 may be tuned with relatively high Q for
receive as shown at 1820 in Figure 18, while tuned circuit 1750 may be tuned for a lower Q to
envelope both sidebands for transmit as shown at 1830 in Figure 18. The higher Q tuning for the
receive antenna may further increase the maximum usable distance when the RFID card is
receiving.

[00113] Figure 19 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention. Figure 19 shows smartcard controller 330,
amplifier 1510, outgoing data extraction circuit 1520, load modulation driver circuit 1530, and
tuned receive circuit 1740, all of which are described above. Figure 19 also shows two tuned
transmit circuits 1950 and 1960. Tuned circuit 1950 includes antenna 1952 and capacitor 1954,
and tuned circuit 1960 includes antenna 1962 and capacitor 1964. Antennas 1952 and 1962 may
be small inductive elements as described above.

[00114] Separate transmit antennas allow separate tuning for the two sidebands. For
example, tuned circuit 1950 may be tuned for the lower sideband tuned circuit 1960 may be tuned
for the upper sideband as shown in Figure 20. Higher Q tuning of the transmit antennas for the
separate sidebands may further increase the maximum usable distance when the RFID card is
transmitting.

[00115] Figure 21 shows a smartcard controller with performance enhancement circuits

1 antenna in accordance with various

including an active transmit driver circuit and sy
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embodiments of the present invention. The circuits shown in Figure 21 are similar to Figure 15
except the load modulation driver is replaced with an active transmit driver circuit 2130. Active
transmit driver circuit 2130 may include circuits to actively transmit a signal rather than simply
load modulate tuned circuit 1540. For example, active transmit driver circuit 2130 may include
one or more amplifiers, filters, oscillators, modulators, etc., to form a signal that mimics the
sidebands 1610 (Figure 16) as if the interrogating RF field experienced load modulation. Active
transmission can make use of power available on the RFID card and can further increase the usable
distance when smartcard controller 330 is transmitting.

[00116] Figure 22 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and separate receive and transmit antennas in accordance
with various embodiments of the present invention. The circuits shown in Figure 22 are similar to
Figure 17 except the load modulation driver is replaced with an active transmit driver circuit 2130.
Active transmit driver circuit 2130 is described above with reference to Figure 21.

[00117] Figure 23 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention. The circuits shown in Figure 23 are similar to
Figure 19 except the load modulation driver is replaced with an active transmit driver circuit 2130.
Active transmit driver circuit 2130 is described above with reference to Figure 21.

[00118] Figure 24 shows a smartcard controller with a pad to provide a digital data output.
Smartcard controller 2430 includes the antenna pads 1472 and 1474 as described above. Smartcard
controller 2430 also includes pad 2410 which provides the digital data output directly. By
providing the digital data output directly, smartcard controller 2430 enables various embodiments
of the invention to eliminate the outgoing data extraction circuit.

[00119] Figure 25 shows a smartcard controller with digital data output and performance

enhancement circuits including a load modulation driver circuit and s-sis 1 antenna in

accordance with various embodiments of the present invention. Figure 25 shows smartcard
controller 2430, amplifier 1510, load modulation driver circuits 1530, and tuned circuit 1540, all
of which are described above. Note that because smartcard controller 2430 provides digital data
directly, the outgoing data extraction circuit 1520 (Figure 15) can be omitted, thereby reducing

parts count and cost.
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[00120] Figure 26 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention. Figure 26 shows
circuits similar to those shown in Figure 25, except that separate transmit and receive antennas are
provided. Separate transmit and receive antennas (and associated tuned circuits) allow for a higher
Q tuning of the receive antenna, thereby increasing the maximum usable distance when RFID card
is receiving. See Figure 18.

[00121] Figure 27 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention. Figure 27 shows circuits similar
to those shown in Figure 26, except that multiple transmit antennas are provided. Multiple separate
transmit antennas (and associated tuned circuits) allow for a higher Q tuning of each transmit
antenna, thereby increasing the maximum usable distance when RFID card is transmitting. See
Figure 20.

[00122] Figure 28 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and a single antenna in accordance
with various embodiments of the present invention. The circuits shown in Figure 28 are similar to
Figure 25 except the load modulation driver is replaced with an active transmit driver circuit 2130.
Active transmit driver circuit 2130 is described above with reference to Figure 21. In general, the
term “driver” as used herein refers to an active transmit driver or a load modulation driver or any
other method of driving the transmit output data.

[00123] Figure 29 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention. The circuits shown in
Figure 29 are similar to Figure 26 except the load modulation driver is replaced with an active
transmit driver circuit 2130. Active transmit driver circuit 2130 is described above with reference
to Figure 21.

[00124] Figure 30 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and multiple transmit antennas in

accordance with various embodiments of the present invention. The circuits shown in Figure 30
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are similar to Figure 27 except the load modulation driver is replaced with an active transmit driver
circuit 2130. Active transmit driver circuit 2130 is described above with reference to Figure 21.
[00125] Figures 31-34 show performance enhancing application specific integrated circuits
(ASICs) coupled to various smartcard controllers in accordance with various embodiments of the
present invention. Figures 31 and 32 show ASICs coupled to smartcard controller 330. Both
ASICs include amplifier 1510 and outgoing data extraction circuits 1520. The ASIC of Figure 31
includes load modulation driver circuits 1530 and the ASIC of Figure 32 includes active transmit
driver circuit 2130. Figures 33 and 34 show ASICs coupled to receive direct digital data from
smartcard controller 2430. Accordingly, the outgoing data extraction circuits are omitted. The
ASIC of Figure 33 includes amplifier 1510 and load modulation driver circuits 1530, and the ASIC
of Figure 34 includes amplifier 1510 and active transmit driver circuit 2130.

[00126] By combining a smartcard controller and an ASIC as described herein, the
performance of an RFID card may be enhanced with a reduced parts count. Further, any of ASICs
shown may be used with separate receive and transmit antennas, multiple transmit antennas, or

any combination. Further, one ASIC may be provided with all of the functionality shown in

Figures 31-34 and the manner in which it is connected to a smartcard controller s«iityiny dictate
which functional blocks (e.g., data extraction, load modulation, active transmit) are utilized.
[00127] Figure 35 shows a memory card with integrated smartcard controller, performance
enhancement circuits, and antennas in accordance with various embodiments of the present
invention. Host interface 310, memory card controller 340, and memory 360 are described above.
Smartcard controller 3520 may be any smartcard controller described herein, including smartcard
controller 330 or smartcard controller 2430. Enhancement circuits 3550 may include any of the
enhancement circuits described herein including any combination of amplifier 1510, outgoing data
extraction circuits 1520, load modulation driver circuits 1530, and active transmit driver circuit
2130. Antenna(s) 3560 may include any number or type of antennas. For example, antenna(s)
3560 may include one antenna, separate transmit and receive antennas, or a receive antenna and
multiple transmit antennas.

[00128] Figure 36 shows a memory card with integrated smartcard controller and
performance enhancement circuits in accordance with various embodiments of the present
invention. The memory card of Figure 36 shows circuits similar to Figure 35 with the exception

of antenna(s) 3560. Instead, the memory card of Figure 36 is intended for use with a host device
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that includes antenna(s). In some embodiments, antenna(s) 3560 are included in the memory card
of Figure 36, thereby allowing the host device to decide whether to use the antennas on the memory
card, or the antennas on the host device. The form factor of the memory card in Figures 35 and
36 is shown as a microSD card, but this is not a limitation of the present invention. Any form
factor may be employed.

[00129] Figure 37 shows a subscriber identity module (SIM) card with integrated smartcard
controller, performance enhancement circuits and antennas in accordance with various
embodiments of the present invention. Smartcard controller 3520, enhancement circuits 3550, and
antenna(s) 3560 are described above with reference to Figure 35.

[00130] Figure 38 shows a subscriber identity module (SIM) card with integrated smartcard
controller and performance enhancement circuits in accordance with various embodiments of the
present invention. The SIM card of Figure 38 shows circuits similar to Figure 37 with the
exception of antenna(s) 3560. Instead, the SIM card of Figure 38 is intended for use with a host
device that includes antenna(s). In some embodiments, antenna(s) 3560 are included in the SIM
card of Figure 38, thereby allowing the host device to decide whether to use the antennas on the
SIM card, or the antennas on the host device.

[00131] Figure 39 shows a mobile device with a smartcard controller, enhancement circuits,
and antenna(s). The mobile device of Figure 39 includes a built-in smartcard controller for RFID
functionality as opposed to accepting a separate RFID card as described above. The mobile device
may be any electronic device including a mobile phone, a tablet computer, or the like.

[00132] Although the present invention has been described in conjunction with certain
embodiments, it is to be understood that modifications and variations may be resorted to without
departing from the spirit and scope of the invention as those skilled in the art readily understand.
Such modifications and variations are considered to be within the scope of the invention and the

appended claims.

Docket No.: i{

29

Samsung Exhibit 1070
Page 302 of 501



PTO/SB/08a (01-22)

Doc code: IDS
L . . - Approved for use through 05/31/2024. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of information unless it contains a valid OMB control number.

17179237
P021-02-18

Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ISiva G. Narendra
Art Unit | 2684
‘ Toan Ngoc PHAM

Examiner Name

Attorney Docket Number

| 18.P115.026US13

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm*lner Cite Patent Number Kind Issue Date Na“.’e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code of cited Document .
Figures Appear
1 b386106 A 1995-01-31 Kumar Entire Document

Add

Remove

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Kind
Code?

Publication
Number

Examiner
Initial*

Publication
Date

Name of Patentee or Applicant

Cite No of cited Document

If you wish to add additional U.S. Published Application citation information please click the Add button] Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Avolicant of cited where Relevant TS
Initial* No | Number3 Codezi Code?| Date P Passages or Relevant
Document .
Figures Appear
1 P000010668 P A 2000-01-14 Funatsu et al. Entire Document
2 005018671 P A 2005-01-20 Okawa et al. Entire Document
3 007199847 P A 2007-08-09 Nakao et al. Entire Document

EFS Web 2.1.18

Samsung Exhibit 1070
Page 303 of 501




Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

First Named Inventor ‘ Siva G. Narendra

STATEMENT BY APPLICANT ——— | 2664

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Toan Ngoc PHAM

Attorney Docket Number | 18.P115.026U813

4 P007328689 up A 2007-12-20 |Jvamada et al. Entire Document
5 11998012674 wo A3 1998-07-23 Field Entire Document
6 001088659 Wwo A9 2003-01-03 Wong et al. Entire Document
7 003029942 WO A3 2004-02-26 Burger et al. Entire Document
8 003081519 Wwo A3 2004-01-22  |Thomas et al. Entire Document
9 P006091709 WO A2 2006-08-31 Narendra et al. Entire Document
10 0626500 wo Al 1996-08-29 Peek Entire Document

If you wish to add additional Foreign Patent Document citation information please click the Add butten | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author {(in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Jdvisory Action notified February 07, 2013 for U.S. Patent Application No. 12/960,070 (Docket No. 115.001US33).

2 Final Office Action notified December 11, 2012 for U 8. Patent Application No. 12/960,070 (Docket No. 115.001US3).

EFS Web 2.1.18

Samsung Exhibit 1070
Page 304 of 501




Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

First Named Inventor ‘ Siva G. Narendra

STATEMENT BY APPLICANT

- Art Unit | 2684
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Toan Ngoc PHAM

Attorney Docket Number | 18.P115.026U813

3 Final Office Action notified October 25, 2014 for U_S. Patent Application No. 12/960,070 (Docket No. 115.001US3).

Intemnational Preliminary Report & Written Opinion notified September 09, 2011 for PCT Patent Application No. PCT/
11S52010/025014 {Docket No. 115.024W01).

5 Intemnational Preliminary Report on Patentability & Written Opinion notified August 28, 2007 for PCT Patent Application]
No. PCT/US2006/006361 (Docket No. 115.001WO1).

I:temational Preliminary Report on Patentability and Written Opinion notified August 02, 2007 for PCT Patent
pplication No. PCT/US2006/006361 (Docket No. 115.001W01).

7 I:temational Preliminary Report on Patentability and Written Opinion notified August 02, 2007 for PCT Patent
pplication No. PCT/US2006/013603 (Docket No. 115.002W01).

8 l:temational Preliminary Report on Patentability and Written Opinion notified August 02, 2007 for PCT Patent
pplication No. PCT/US2006/027847 (Docket No. 115.012W01).

I:temational Preliminary Report on Patentability and Written Opinion notified October 06, 2009 for PCT Patent
pplication No. PCT/US2008/057588 (Docket No. 115.019W01).

International Search Report & Written Opinion notified January 11, 2006 for PCT Patent Application No. PCT/

10 1152005/019988 (DocketNo. 115.001US3).

Intemnational Search Report & Written Opinion notified September 22, 2006 for PCT Patent Application No. PCT/

1 1152006/006361 (Docket No. 115.001WO1).

Intemational Search Report and Written Opinion notified April 15, 2010 for PCT Patent Application No. PCT/

12 1152010/025014 {Docket No. 115.024WO1).

ntemational Search Report notified August 07, 2008 for PCT Patent Application No. PCT/US2008/057588 (Docket No

13 h15.019w01).

EFS Web 2.1.18

Samsung Exhibit 1070
Page 305 of 501




Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

First Named Inventor ‘ Siva G. Narendra

STATEMENT BY APPLICANT

- Art Unit | 2684
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Toan Ngoc PHAM

Attorney Docket Number | 18.P115.026U813

14 International Search Report notified December 16, 2005 for PCT Patent Application No. PCT/US2005/019988 (Docket
No. 115.004W01).

Intemational Search Report notified January 09, 2006 for PCT Patent Application No. PCT/US2006/013603 {Docket
15
No. 115.002WO01).

16 nternational Search Report notified March 29, 2007 for PCT Patent Application No. PCT/US2006/027847 (Docket No.
15.012W01).

17 Intemnational Search Report notified October 09, 2007 for PCT Patent Application No. PCT/US2006/013603 (Docket
No. 115.002WO01).

18 Intemational Search Report notified October 21, 2005 PCT for PCT Patent Application No. PCT/US2005/022993
Docket No. 115.P003W0O1).

19 International Search Report notified September 22, 2006 for PCT Patent Application No. PCT/US2006/006361 {Dockelj
No. 115.001WO1).

Intemational Search Report notified September 22, 2006 for PCT Patent Application No. PCT/US2006/006361 {Dockely
20 No. 115.00W01)

International Written Opinion notified August 07, 2008 for PCT Patent Application No. PCT/US2008/057588 {Docket
21
No. 115.019W01).

Intemnational Written Opinion notified October 09, 2007 for PCT Patent Application No. PCT/US2006/013603 (Docket
22
No. 115.002WO01).

23 | EE, Y., "Antenna Circuit Design For RFID Applications”, Microchip, AN710, 2003, Microchip Technology Inc., 50
bages.

24 Non-Final Office Action notified April 03, 2013 for U.S. Patent Application No. 13/426,500 (Docket No. 115.001US6.3).

EFS Web 2.1.18

Samsung Exhibit 1070
Page 306 of 501




Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

First Named Inventor ‘ Siva G. Narendra

STATEMENT BY APPLICANT

- Art Unit | 2684
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Toan Ngoc PHAM

Attorney Docket Number | 18.P115.026U813

Non-Final Office Action notified August 03, 2011 for U.S. Patent Application No. 13/114,473 (Docket No.

25 |k15.001US6.1).
26 Non-Final Office Action notified December 20, 2012 for U_S. Patent Application No_ 13/593,492 {Docket No.
[115.001US9.1).
57 Non-Final Office Action notified February 01, 2013 for U.S. Patent Application No. 13/184,227 (Docket No.
[115.001US7).
Non-Final Office Action notified February 03, 2011 for U.S. Patent Application No. 12/962,953 (Docket No.
28
[115.001US8).
29 Non-Final Office Action notified January 18, 2013 for U.S. Patent Application No. 13/651,365 (Docket No.

[115.001U54 4).

30 Non-Final Office Action notified July 03, 2012 for U.S. Patent Application No. 13/184,227 (Docket No. 115.001UST).

31 Non-Final Office Action notified June 22, 2012 for U.S. Patent Application No. 13/184,204 (Docket No. 115.001US5).

32 Non-Final Office Action notified June 27, 2012 for U.S. Patent Application No. 12/960,070 {Docket No. 115.001US3).

Non-Final Office Action notified March 15, 2013 for U.S. Patent Application No. 13/304,662 (Docket No.

33 [115.001US86.2).

Non-Final Office Action notified March 18, 2011 for U.S. Patent Application No. 12/941,410 (Docket No.

34 [115.001US82.1)

35 Non-Final Office Action notified March 30, 2011 for U.S. Patent Application No. 12/960,070 (Docket No. 115.001US3).

EFS Web 2.1.18

Samsung Exhibit 1070
Page 307 of 501




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 17179237

Filing Date 2021-02-18

First Named Inventor ‘ Siva G. Narendra

Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM

Attorney Docket Number | 18.P115.026U813

36 Non-Final Office Action notified November 05, 2015 for U.S. Patent Application No. 14/866,998 {Docket No.
[115.001US9.5).

37 Non-Final Office Action notified November 09, 2012 for U_S. Patent Application No. 13/552,633 {Docket No.
[115.001US6 4).

38 Non-Final Office Action nolified November 25, 2011 for U S. Patent Application No. 13/184,240 {(Docket No.
[115.001US8).

39 Non-Final Office Action notified November 29, 2019 for U.S. Patent Application No. 16/218,733 {(Docket No.
[115.001US9.9).

40 Non-Final Office Action notified September 20, 2016 for U.S. Patent Application No. 14/948,325 (Docket No.
[115.001US9.7).

41 Non-Final Office Action notified September 21, 2012 for U.S. Patent Application No. 13/311,247 (Docket No.
[115.022U83).

42 Non-Final Office Action notified September 24, 2015 for U.S. Patent Application No. 14/833,113 (Docket No.
[115.001US9 4).

43 Non-Final Office Action notified September 29, 2020 for U.S. Patent Application No. 16/791,609 (Docket No.
[18P_115.026US12).
Non-Final Office Action notified September 30, 2010 for U.S. Patent Application No. 12/188,346 (Docket No.

44
[115.022U81)

45 Notice of Allowance notified April 14, 2011 for U.S. Patent Application No. 12/941,410 (Docket No. 115.001US2.1).

46 Notice of Allowance notified April 18, 2011 for U_S. Patent Application No. 12/962 953 {Docket No. 115.001US6).

EFS Web 2.1.18

Samsung Exhibit 1070
Page 308 of 501




Application Number 17179237
Filing Date 2021-02-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Siva G. Narendra

Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | 18.P115.026U813

a7 Notice of Allowance notified April 25, 2011 for U_S. Patent Application No. 12/188,346 {Docket No. 115.P022US1).

48 Notice of Allowance notified August 15, 2011 for U.S. Patent Application No. 13/081,775 (Docket No. 115.022US2).

Notice of Allowance notified December 21, 2015 for U.S. Patent Application No. 14/866,998 (Docket No.

49 |h15.001Us95).

50 Notice of Allowance notified February 14, 2013 for U.S. Patent Application No. 13/311,247 {Docket No. 115.022US3).

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature |I Date Considered ‘I

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18

Samsung Exhibit 1070
Page 309 of 501



Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Siva G. Narendra

- Art Unit | 2684
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Toan Ngoc PHAM

Attorney Docket Number | 18.P115.026U813

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fUsman Mughal/ Date (YYYY-MM-DD) 2022-12-14
Name/Print Usman Mughal Registration Number FS2887

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

Samsung Exhibit 1070
Page 310 of 501




Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you bhe given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

Samsung Exhibit 1070
Page 311 of 501




SUBSTITUTE SPECIFICATION -- CLEAN
UNITED STATES PATENT APPLICATION

for

Docket No.: iC18P115026US13 1

Samsung Exhibit 1070
Page 312 of 501



METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INLCUDING MOBILE PAYMENTS AND TICKETING

Inventors:
Siva G. Narendra
Saurav Chakraborty

Prabhakar Tadepalli

Prepared by:

MUGHALIPP.C.
1500 NW Bethany Blvd, Suite 200
Beaverton, OR 97006
Docketing @ ImpactPatents.com

Docket No.: iC18P115026US13

Docket No.: iC18P115026US13 2

Samsung Exhibit 1070
Page 313 of 501



METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE
APPLICATIONS INLCUDING MOBILE PAYMENTS AND TICKETING

CLAIM FOR PRIORITY

[0001] This application is a continuation of, and claims the benefit of priority to U.S.
Patent Application No. 16/791,6009, filed February 14, 2020, which is a continuation of, and
claims the benefit of priority to U.S. Patent Application No. 16/393,275, filed April 24, 2019,
now issued on March 31, 2020 as U.S. Patent No. 10,607,129, which is a continuation of, and
claims the benefit of priority to U.S. Patent Application No. 15/904,328, filed on February 24,
2018, now issued on June 11, 2019 as U.S. Patent No. 10,318,855, which is a continuation of,
and claims the benefit of priority to U.S. Patent Application No. 15/338,436, filed October 30,
2016, now issued on February 27, 2019, as U.S. Patent No. 9,904,887, which is a continuation
of, and claims the benefit of priority to U.S. Patent Application No. 14/517,585, filed October
17, 2014, now issued on November 08, 2016, as U.S. Patent No. 9,489,608, which is a
continuation of, and claims priority to U.S. Patent Application No. 14/460,647, filed August 15,
2014, now issued on January 20, 2015, as U.S. Patent No. 8,937,549, which is a continuation of,
and claims the benefit of priority to U.S. Patent Application No. 13/871,849, on April 26, 2013,
now issued on October 21, 2014, as U.S. Patent No. 8,866,614, which is a continuation of, and
claims the benefit of priority to, U.S. Patent Application No. 13/038,341, filed March 01, 2011,
now issued on May 28, 2013, as U.S. Patent No. 8,451,122, which is a continuation-in-part of,
and claims the benefit of priority to U.S. Patent Application No. 12/188,346, filed August 08,
2008, now issued on June 14, 2011, as U.S. Patent No. 7,961,101 and which are incorporated by

reference in their entirety.

FIELD
[0002] The present invention relates generally to contactless communications devices,

and more specifically to contactless smartcard devices.

BACKGROUND
[0003] RFID “tags” can be separated into two broad categories: active tags and passive

tags. Active tags are characterized by a local power source such as a battery. Active tags
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generally transmit information by broadcasting on an RF carrier frequency of choice using a
locally generated RF carrier. Active tags are typically used to transmit over long distances, often
referred to as “far field communications” (FFC). Antennas used with active RFID tags tend to
be large to allow for the communications over long distances.

[0004] Passive tags are not powered. Passive tags derive the energy needed to power the
tag from an interrogating RF field, and use that energy to transmit response codes by modulating
the impedance that the antenna presents to the interrogating field, thereby modulating the signal
reflected back to the reader antenna. Passive tags are typically used to transmit over short
distances, often referred to as “near field communications” (NFC). For example, passive tags
operating at 13.56 MHz are typically designed to communicate with RFID readers a few
centimeters away.

[0005] Passive tags are typically connected to “loop antennas.” One example of a loop
antenna is shown in U.S. Patent No. 6,568,600, issued to Carpier et al. on May 27, 2003 (the
‘600 patent). The device described in the ‘600 patent is recognizable as a “credit card sized”
passive RFID card (more specifically, a card that conforms to ISO 7816 size requirements). The
loop antenna is necessarily large because passive tags are powered using energy received by the
antenna from signals transmitted by the RFID reader.

[0006] Figure 12 shows a power supply voltage developed over time by rectifying a
voltage induced in a loop antenna in the presence of an interrogating RF field. Once the power
supply voltage reaches a critical value, the tag is powered up and can operate. As the antenna
size is reduced, it takes longer for the power supply voltage to reach the critical value, and the
tag operation may not meet response time specifications. Below a certain antenna size, the
power supply voltage may never reach the critical value, and the tag may never power up.
[0007] Antenna design for RFID applications is described in a Microchip Technology,
Inc. application note entitled “Antenna Circuit Design for RFID Applications” by Youbok Lee,
Ph.D,, published in 2003 (no month given). Dr. Lee’s application note describes in great detail
how to determine size requirements for a passive RFID tag antenna to operate at 13.56 MHz. On
page 5 of the application note, Dr. Lee shows that the optimum radius of the loop antenna coil is
equal to 1.414 times the required read range. This analysis confirms that for a read range on the

order of a few centimeters, a credit card sized loop antenna can be made near optimal.
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[0008] Passive tags are seeing widespread use in many applications. For example,
mobile device manufacturers are embedding passive RFID tags in mobile devices for NFC
applications. Example mobile applications include, but are not limited to, ticketing and mobile
payments. U.S. Patent No. 7,333,062 issued to Leizerovich et al. on February 19, 2008 (the ‘062
patent) shows a mobile phone with an integrated loop antenna for an NFC device. As shown in
the ‘062 patent, the mobile phone provides the real estate necessary to implement a loop antenna
at 13.56 MHz.

[0009] There have been attempts to implement passive tags in smaller mobile devices.
These attempts have been met with limited success due in part to the size of the loop antenna.
For example, Figure 13 shows an RFID tag implementation in a secure digital (SD) memory card
manufactured by Wireless Dynamics, Inc. of Calgary, Alberta, Canada. Card 1300 includes an
antenna, but the SD card is significantly oversized as a result. Also for example, U.S. Patent
Application Publication No.: US 2006/0124755 A1 shows a memory card having a passive tag,
but the card must be inserted into a slot to access a loop antenna on a different device. In this
implementation, mobile device real estate is still relied upon for loop antenna implementation. It
can be seen, therefore, that the size of antennas are proving to be a barrier to further
miniaturization of passive RFID tags.

[0010] Figure 14 shows a prior art smartcard controller and antenna in combination.
Smartcard controller 330 includes a contactless interface that includes two pads 1472 and 1474
intended for connection to a coil (antenna 1480). Smartcard controller 330 also includes bridge
rectifier 1420 to rectify an alternating voltage present on pads 1472 and 1474 when antenna 1480
is inductively coupled to another device and in the presence of an interrogating RF field. Capacitor
1440 is typically tuned to create a resonant circuit at the frequency of interest (e.g., 13.56 MHz).
When antenna 1480 is a large loop antenna, then bridge rectifier 1420 provides power to internal
circuits as shown in Figure 12. Demodulator 1430 demodulates data present in the interrogating
RF field, and load modulation driver circuit 1410 modulates an impedance seen by the device
presenting the interrogating RF field when the coil (antenna 1480) is inductively coupled to a
separate device that is presenting the interrogating RF field. This creates a half-duplex
communications path between the device presenting the interrogating RF field and smartcard
controller 330. Examples of smartcard controllers are the “SmartMX” controllers sold by NXP
Semiconductors N.V. of Eindhoven, The Netherlands.
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[0011] A need exists for a small footprint RFID tag that does not rely on an external device
to house an antenna. A need also exists for a memory card compatible RFID tag that is compatible
with standard memory card slots on mobile devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 shows a mobile computing device and a small RFID card compatible with

a memory card slot;

[0013] Figure 2 shows a block diagram of a mobile computing device;

[0014] Figures 3A-3B show block diagrams of memory card compatible RFID cards with
integrated inductive elements;

[0015] Figure 4 shows a memory card compatible RFID card with an integrated inductive
element;

[0016] Figure 5 shows a data portion of a memory card write command;

[0017] Figures 6-11 show flowcharts of methods in accordance with various embodiments

of the present invention;

[0018] Figure 12 shows a power supply voltage developed over time by rectifying a
voltage induced in a loop antenna in the presence of an interrogating RF field;

[0019] Figure 13 shows a prior art RFID tag implementation in a secure digital (SD)
memory card,;

[0020] Figure 14 shows a prior art smartcard controller and antenna in combination;
[0021] Figure 15 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and an antenna in accordance with various embodiments
of the present invention;

[0022] Figure 16 shows frequency spectrum used in RFID communications;

[0023] Figure 17 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and separate receive and transmit antennas in accordance
with various embodiments of the present invention;

[0024] Figure 18 shows frequency spectrum used in RFID communications;

[0025] Figure 19 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention;

[0026] Figure 20 shows frequency spectrum used in RFID communications;

Docket No.: iC18P115026US13 6

Samsung Exhibit 1070
Page 317 of 501



[0027] Figure 21 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and an antenna in accordance with various embodiments
of the present invention;

[0028] Figure 22 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and separate receive and transmit antennas in accordance
with various embodiments of the present invention;

[0029] Figure 23 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention;

[0030] Figure 24 shows a smartcard controller with a pad to provide digital data output;
[0031] Figure 25 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and an antenna in accordance with
various embodiments of the present invention;

[0032] Figure 26 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention;

[0033] Figure 27 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention;

[0034] Figure 28 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and an antenna in accordance with
various embodiments of the present invention;

[0035] Figure 29 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention;

[0036] Figure 30 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention;

[0037] Figures 31-34 show performance enhancing application specific integrated circuits
(ASICs) coupled to various smartcard controllers in accordance with various embodiments of the

present invention;
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[0038] Figure 35 shows a memory card with integrated smartcard controller, performance
enhancement circuits and antennas in accordance with various embodiments of the present
invention;

[0039] Figure 36 shows a memory card with integrated smartcard controller and
performance enhancement circuits in accordance with various embodiments of the present
invention;

[0040] Figure 37 shows a subscriber identity module (SIM) card with integrated smartcard
controller, performance enhancement circuits and antennas in accordance with various
embodiments of the present invention;

[0041] Figure 38 shows a subscriber identity module (SIM) card with integrated smartcard
controller and performance enhancement circuits in accordance with various embodiments of the
present invention; and

[0042] Figure 39 shows a mobile device with a smartcard controller, enhancement circuits,
and antenna(s).

DESCRIPTION OF EMBODIMENTS

[0043] In the following detailed description, reference is made to the accompanying
drawings that show, by way of illustration, various embodiments of an invention. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
invention. Itis to be understood that the various embodiments of the invention, although different,
arc not necessarily mutually exclusive. For example, a particular feature, structure, or
characteristic described in connection with one embodiment may be implemented within other
embodiments without departing from the spirit and scope of the invention. In addition, it is to be
understood that the location or arrangement of individual elements within each disclosed
embodiment may be modified without departing from the spirit and scope of the invention. The
following detailed description is, therefore, not to be taken in a limiting sense, and the scope of the
present invention is defined only by the appended claims, appropriately interpreted, along with the
full range of equivalents to which the claims are entitled. In the drawings, like numerals refer to
the same or similar functionality throughout the several views.

[0044] Figure 1 shows a mobile computing device and a small RFID card compatible with
a memory card slot. Mobile computing device 110 is shown as a mobile phone in Figure 1, but

this is not a limitation of the present invention. For example, mobile computing device 110 may

Docket No.: iC18P115026US13 8

Samsung Exhibit 1070
Page 319 of 501



be a personal digital assistant (PDA), a smartphone, a mobile phone, a handheld computer, a
desktop computer, or any other device capable of operating as described herein.

[0045] Mobile computing device 110 includes memory card slot 112. Memory card slot
112 is a slot capable of accepting RFID card 120. For example, memory card slot 112 may have
physical dimensions compatible with RFID card 120, and may have a communications interface
that operates using a protocol compatible with RFID card 120. In some embodiments of the
present invention, memory card slot 112 is a memory card slot designed to accept and
communicate with memory cards. As used herein, the term “memory card slot” refers to any add-
on slot capable of accepting a card having memory accessible by a mobile computing device such
as that shown in Figure 1. For example, a memory card slot may be compatible with an industry
standard communications protocol, or may be compatible with a widely accepted communications
protocol that is not necessarily formally documented as an industry standard. Examples include
slots that are compatible with the Multimedia Memory Card (MMC) protocol, Memory Stick DUO
protocol, secure digital (SD) protocol, and Smart Media protocol. The foregoing list is meant to
be exemplary, and not exhaustive. Memory card slot 112 may be compatible with many memory
card slot protocols other than those explicitly listed above without departing from the scope of the
invention. Further, in some embodiments, memory card slot 112 accepts a subscriber identity
module (SIM) card. Memory card slot 112 may be exposed on an edge of mobile computing
device 110 as shown, or may be behind a cover. For example, memory card slot 112 may be
behind a battery cover, behind a battery, or anywhere else on mobile computing device 110.
[0046] RFID card 120 includes electrical contacts 122 as part of a host interface that
communicates with memory card slot 112. For example, electrical contacts 122 may provide
connectivity compliant with a communications protocol for memory cards. RFID card 120
includes RFID functionality, and may also include memory accessible by mobile computing device
110. For example, in some embodiments, RFID card 120 includes a smartcard controller and an
inductive element capable of interacting with an NFC reader (e.g., an ISO 14443 compliant
interface). In other embodiments, RFID card 120 does not include memory accessible by mobile
computing device 110. RFID card 120 may include functionality beyond memory and RFID.
Electrical contacts 122 may also be compliant with a smartcard “contact” interface (e.g., ISO
7816).
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[0047] In various embodiments of the present invention, the RFID functionality in RFID
card 120 is accessed by mobile computing device 110 using memory card access commands
already defined for use in memory card slot 112. Accordingly, the various embodiments of the
present invention enable the implementation of RFID functions beyond memory accesses without
defining new commands. In some embodiments, new commands for the RFID card are embedded
inside the data bits subsequent to memory card read/write commands. RFID card 120 then decides
if the incoming data bits are meant for regular read/write memory functions or for RFID functions.
In other words, functions in addition to standard memory card functions may be accessed through
commands “hidden” in the data stream that can be exchanged using existing memory card access
commands and functions. According to the various embodiments of the invention, both existing
memory card functions and RFID functions may be implemented without requiring changes in
how the host protocol is built.

[0048] The combination of mobile computing device 110 and RFID card 120 may be used
for any purpose. For example, in some embodiments, RFID card 120 may interact with a point-
of-sale payment device to effect mobile payments. Also for example, in some embodiments, RFID
card 120 may be used in wave-and-pay ticketing in mass transit environments, such as MIFARE.
[0049] Figure 2 shows a block diagram of a mobile computing device. Mobile computing
device 110 includes antenna 240, radio circuits 230, processor 210, memory 220, and memory
card slot 112. In some embodiments, mobile computing device 110 is a mobile phone, or includes
mobile phone functionality. For example, antenna 240 and radio circuits 230 may be utilized to
communicate with a cellular telephone network. Further, in some embodiments, mobile
computing device 110 is a wireless local area network (WLAN) or wireless wide area network
(WWAN) device. For example, antenna 240 and radio circuits 230 may be utilized to
communicate with a wireless access point. In some embodiments, antenna 240 and radio circuits
230 are omitted, and mobile computing device 110 does not utilize wireless connectivity.

[0050] Processor 210 represents a processor capable of communicating with the other
blocks shown in mobile computing device 110. For example, processor 210 may be a
microprocessor, a digital signal processor (DSP), a microcontroller, or the like. Further, processor
210 may be formed from state machines or other sequential logic. In operation, processor 210

may read instructions from memory 220 and perform actions in response thereto. For example,

Docket No.: iC18P115026US13 10

Samsung Exhibit 1070
Page 321 of 501



processor 210 may execute program instructions that influence communications between mobile
computing device 110 and a device coupled to memory card slot 112.

[0051] Memory card slot 112 is described above with reference to Figure 1. Memory card
slot 112 includes circuitry compatible with RFID card 120. Mobile computing device 110 may
communicate with RFID card 120 by using a standard set of memory card access commands. For
example, processor 210 may use memory card write commands to write to memory in RFID card
120, and may use memory card read commands to read from memory in RFID card 120. Mobile
computing device 110 may also communicate with RFID card 120 using an ISO 7816 compatible
interface or the like. For example, when RFID card 120 is a SIM card, mobile computing device
110 may communicate with a smartcard controller within the SIM card.

[0052] Mobile computing device 110 may access the RFID functionality in RFID card 120
using “hidden” commands embedded in memory card access commands. For example, a memory
card write command may include a unique data string to identify the memory card write command
as a command to be diverted for purposes other than a memory write. In addition, the sector
address provided with the memory card write command may be set to a particular address value
to further identify the memory card write command as a command to be diverted. In addition to
specific address/data values to identify the memory card access command as a command to be
diverted for a purpose other than a memory access, the memory access command may include data
bits to further specify the type and function of hidden command. Example formats of hidden
commands are described further below. In some embodiments, a read command is issued right
after a write command to enable data flow from the non-memory card functions to the host, where
the write command’s data had the hidden commands. The combination of a memory card write
command and a memory card read command can be used in this manner to form a hidden read
command.

[0053] In some embodiments, memory card slot 112 is powered down after periods of
inactivity to save power. For example, memory card slot 112 may be powered up when processor
210 issues a memory card write or read command, but may then be powered down to save power.
When memory card slot 112 is powered down, any device coupled to the memory card slot is also
powered down. For example, if RFID card 120 (Figure 1) is coupled to the memory card slot, then

RFID card 120 is powered down when memory card slot 112 is powered down.
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[0054] In various embodiments of the present invention, processor 210 executes software
resident in memory 220 to maintain power to memory card slot 112 (and to RFID card 120). For
example, periodic hidden commands may be sent to RFID card 120 for the purpose of keeping
power applied while RFID card 120 is expected to be providing RFID functionality. Also for
example, a hidden command may be sent to RFID card 120 for the purpose of cycling power to a
smartcard controller resident on the card. These hidden commands are described further below
with respect to later figures.

[0055] Figure 3A shows a block diagram of a memory card compatible RFID card with an
integrated inductive element. RFID card 300 represents possible embodiments of RFID card 120
(Figure 1). RFID card 300 includes host interface 310, memory card controller 340, memory 360,
smartcard controller 340, program memory 332, and small inductive element 350. RFID card 300
is capable of communicating with a memory card slot in a mobile computing device. Further,
RFID card 300 does not require memory card slots to implement extended input/output functions.
For example, and not by way of limitation, in SD and micro SD embodiments, RFID card 300 is
operable in any SD or microSD memory card slot, and does not require a secure digital input output
(SDIO) memory card slot.

[0056] Host interface 310 includes electrical contacts to interface with a memory card slot.
For example, host interface 310 includes contacts such as contacts 122 (Figure 1). Also for
example, in some embodiments, host interface 310 includes recessed electrical contacts. Host
interface 310 may also include circuitry such as drivers, receivers, terminations, and the like.
[0057] In embodiments represented by Figure 3A, memory card controller 340
communicates with the mobile device using memory card access commands. Memory card
controller 340 also communicates with memory 360. Memory card controller 340 determines
whether each command should result in a memory operation with memory 360, whether a hidden
command should be diverted to smartcard controller 330, or whether memory card controller 340
should take action in response to a hidden command. In some embodiments, memory card
controller 340 executes instructions that are stored in an internal memory or stored in memory 360.
In some embodiments, memory card controller 340 includes special purpose hardware useful to
determine whether a command should be diverted. In other embodiments, memory card controller
340 may be a microcontroller identical in all respects to a controller found in memory cards, except

for the program that it executes.
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[0058] Memory 360 may be any type of volatile or non-volatile memory. For example,
memory 360 may be volatile memory such as static random access memory (SRAM) or dynamic
random access memory (DRAM). Also for example, memory 360 may be nonvolatile memory
such as NOR FLASH memory or NAND FLASH memory. In various embodiments of the present
invention, memory 360 represents memory that is accessed by a mobile computing device using
memory card access commands defined for that purpose.

[0059] When RFID card 300 is communicating with a memory card slot in a mobile
computing device, the mobile computing device may send a memory card access command in
order to access memory 360. Also, for example, the mobile computing device may send a memory
card access command that contains a hidden command. Memory card controller 340 detects the
presence of the hidden command, and diverts all or a portion of the memory access command to
smartcard controller 330 using communication bus 342. Communication bus 342 may have any
number of conductors and may take any form. For example, communication bus 342 may be a
serial port, a parallel port, or may include multiple data conductors, multiple address conductors,
and/or conductors to carry control signals such as clock signals. In some embodiments, memory
card controller 340 takes one or more actions in response to a hidden command. For example,
memory card controller 340 may modify clock signals in response to a hidden command.

[0060] Memory card controller 340 can detect the hidden command in many ways. For
example, in some embodiments, the memory card access command may include a specific address
value or a specific data value. Memory card controller 340 detects commands that include one or
both of the specific address value or specific data value and routes the command appropriately.
The specific address value and specific data value used for this purpose are referred to herein as
the hidden command address value and the hidden command data value.

[0061] In some embodiments, memory card controller 340 detects the presence of hidden
commands based only on the hidden command address value. In these embodiments, memory
card controller 340 checks the address value included in a memory card access command, and
diverts the command (or takes some other action) if it matches the hidden command address value.
In some embodiments, memory card controller 340 detects the presence of hidden commands
based only on the hidden command data value. In these embodiments, memory card controller
340 checks a data value included in the memory card access command, and diverts all or a portion

of the command if it matches the hidden command data value. In still further embodiments,
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memory card controller 340 detects the presence of hidden commands based on both the hidden
command address value and the hidden command data value. In these embodiments, memory card
controller 340 diverts the command only if both the memory card access address and data match
the hidden command address value and data value, respectively.

[0062] The hidden command address value and hidden command data value may be
specified in many ways. For example, all RFID cards may be issued with fixed values. In these
embodiments, each time the RFID functions are accessed, the same hidden command address
and/or data value is included in the memory card access command. Also, for example, different
RFID cards may be issued with unique values. In these embodiments, each RFID card may provide
these values to a mobile computing device when queried. Also, for example, hidden command
address and/or data values may be specified by the mobile computing device. In still further
embodiments, hidden command address and data values may be dynamic. The hidden command
address and data values may change each time power is applied or on a periodic basis.

[0063] Smartcard controller 330 receives hidden commands diverted by memory card
controller 340. Smartcard controller 330 further interprets the hidden commands and performs
actions in response thereto. Smartcard controller 330 executes instructions stored in program
memory 332. In some embodiments, program memory 332 is embedded in smartcard controller
330, and in other embodiments, program memory 332 is part of memory 360.

[0064] Smartcard controller 330 is a dual interface smartcard controller with one of the
interfaces including RFID functionality. In some embodiments, smartcard controller 330 is
compatible with passive RFID tag readers in NFC applications. For example, smartcard controller
330 may be a device capable of implementing all or part of the ISO 14443 standard for contactless
NFC devices. Also, for example, smartcard controller 330 may be a dual interface smartcard
controller capable of implementing both ISO 7816 and ISO 14443 standards for
contact/contactless requirements. The “SmartMX” family of controllers available from NXP
Semiconductors N.V. of The Netherlands are examples of suitable dual interface smartcard
controllers. These controllers provide RFID functionality at 13.56 MHz. The various
embodiments of the present invention operate at 13.56 MHz, but are not limited to operation at
this frequency. In some embodiments, smartcard controller interoperates with MIFARE systems

for ticketing applications.
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[0065] Smartcard controller 330 receives power from the host interface. By not receiving
power from the interrogating RF field, the necessity of a loop antenna for power generation is
negated. Smartcard controller 330 includes a contactless interface that in turn includes antenna
port 334. Antenna port 334 includes at least two pads for connection to an antenna, shown as 1742
and 1744 in Figure 14 and later figures. In Figure 3A, antenna port 334 is coupled to small
inductive element 350.

[0066] Small inductive element 350 includes a coil wound around a magnetic core. As
described with reference to later figures, small inductive element may include one or more coils
or antennas. The coil of small inductive element is too small to draw power from the interrogating
RF field, but this is not necessary since smartcard controller 330 is powered by the host device
through host interface 310. Small inductive element 350 interacts with an antenna in an RFID
reader similar to the way that primary and secondary coils in a transformer interact. The RFID
reader has a coil resonant at 13.56 MHz functioning as the primary coil of a transformer. Small
inductive element 350 functions as the secondary coil of the transformer. Accordingly, the
transmitter “sees” the impedance of the secondary coil (small inductive element 350). Smartcard
controller 330 is able to modulate reflected RF signals using circuitry to modify the impedance at
the antenna port 334.

[0067] Small inductive element 350 can be made very small. For example, in some
embodiments, RFID card 120 is a miniSD card, microSD card, or SIM card, and small inductive
element 350 is small enough to be completely contained in the miniSD, microSD, or SIM form
factor. A specific embodiment of a small inductive element in a memory card form factor is
described below with reference to Figure 4.

[0068] In various embodiments of the invention, memory card controller 340 and
smartcard controller 330 are implemented in many different ways. For example, in some
embodiments, the various components are implemented in hardware. In these embodiments, the
various components may be implemented as separate integrated circuits, or in a combined
integrated circuit. Also, for example, in some embodiments, the various components may be
implemented in software, or in a combination of hardware and software. In some embodiments,
RFID card 300 may include a microprocessor, and the components may be implemented as

software modules running on the microprocessor. In other embodiments, RFID card 300 may
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include multiple processors, and the components may be implemented as software modules
distributed across the multiple processors.

[0069] Figure 3B shows a block diagram of a memory card compatible RFID card with an
integrated inductive element. RFID card 302 represents possible embodiments of RFID card 120
(Figure 1). RFID card 302 includes host interface 310, memory card controller 340, memory 360,
smartcard controller 340, program memory 332, and small inductive element 350, all of which are
described above with reference to Figure 3A. RFID card 302 is capable of communicating with a
memory card slot in a mobile computing device. Further, RFID card 302 does not require memory
card slots to implement extended input/output functions. For example, and not by way of
limitation, in SD and microSD embodiments, RFID card 302 is operable in any SD or microSD
memory card slot, and does not require a secure digital input output (SDIO) memory card slot.
[0070] In embodiments represented by Figure 3B, smartcard controller 330 receives power
from memory controller 340. In these embodiments, memory controller 340 has direct control
over the power provided to smartcard controller 330. Memory controller 340 may apply and/or
remove power from smartcard controller 330 in response to commands received over the host
interface. For example, memory controller 340 may receive a hidden command to reset smartcard
controller 330 by causing a reboot through a power cycle.

[0071] Figure 4 shows a memory card compatible RFID card with an integrated inductive
element. RFID card 120 is shown in an SD card form factor, although this is not a limitation of
the present invention. For example, other form factors within the scope of the present invention
include, but are not limited to, microSD form factors and SIM card form factors. RFID card 120
includes electrical contacts 122, memory card controller 340, smartcard controller 330, memory
360, magnetic core 450, and coil 452, all affixed to circuit board 402.

[0072] Magnetic core 450 and coil 452 implement small inductive element 350 (Figures
3A, 3B). As can be seen in Figure 4, the small inductive element fits entirely within the memory
card form factor. The small inductive element does not provide power generation for smartcard
controller 330, and so does not need to be made large for that purpose.

[0073] Figure 5 shows a data portion of a memory card write command. Included are
hidden command data value 510, status field 520, password field 530, device ID 532, command

index 540, and hidden command related data 550. In the example of Figure 5, the data portion is
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512 bytes in length, although this is not a limitation of the present invention. Any amount of data
may be included in the write command, and each field shown in Figure 5 may be any length.
[0074] In the example of Figure 5, the hidden command data value is 256 bits long,
although any length may be used without departing from the scope of the present invention. In
some embodiments, hidden command data value 510 is used to identify a memory write command
as a hidden command. When a write command is received having data in the first 256 bits that
match the hidden command data value, the command is identified as one to be diverted to the
smartcard controller. As described above, a hidden command address value may be used in
conjunction with, or instead of, a hidden command data value to identify the memory write
command as a hidden command.

[0075] The remaining fields have significance when the memory write is a hidden
command. For example, if the first 256 bits do not match the hidden command data value (or if
the write address does not match the hidden command address value, or both) then the remaining
bits in the data field are to be treated as data in a normal memory write command. In contrast,
when the memory write is a hidden command, the remaining fields are used to further interpret the
hidden command.

[0076] Memory card controller 340 (Figures 3, 4) inspect the hidden command data value
510, status field 520, and possibly password field 530 and device ID 532. In some embodiments,
if the command is identified as a hidden command, memory card controller 340 forwards the
password 530, command index 540, and related data 550 to smartcard controller 330. In other
embodiments, memory card controller 340 may directly take actions based on the hidden
command.

[0077] Status field 520 may include any information relating to the status of the hidden
command. For example, status field 520 may include one or more bits to signify to memory card
controller 340 whether the host (mobile computing device) is expecting the smartcard controller
to return data in response to the hidden command. For example, when status field 520 signifies a
write, memory card controller 340 forwards the password, device ID, command index, and related
data without expecting to return any data to the host. Also for example, when status field 520
signifies a read, memory card controller 340 forwards the password, device ID, command index,
and related data with the expectation that smartcard controller 330 may provide data to be sent to

the host in response to a memory card read command. The combination of a memory card write
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command followed shortly thereafter by a memory card read command may be used to provide
“read” functionality to the smartcard controller. Read operations from the smartcard controller are
described further below with reference to Figure 8.

[0078] Password field 530 includes a password to allow smartcard controller 330 to
authenticate the host to the RFID card. In some embodiments, every hidden command includes a
password. Each time the password, device ID, command index, and related data is diverted to the
smartcard controller, the password is checked to authenticate the host to the RFID card.

[0079] Device ID 532 uniquely identifies the host (mobile computing device). The device
ID may be checked by the smartcard controller to ensure that the RFID card is inserted in the host
to which it is authenticated. Some embodiments of the present invention enforce a unique
host/card pairing using the device ID, and other embodiments allow smartcard controller functions
to be accessed by any host.

[0080] Command index 540 identifies the type of hidden command. The number of
possible hidden commands is limited only by the number of bits allocated thereto. Any number
of bits may be allocated to command index 540 without departing from the scope of the present
invention. Hidden command related data 550 may be utilized differently for each type of hidden
command. Any number of bits may be used for hidden command related data 550.

[0081] The data shown in Figure 5 is provided as an example, and the data field of a
memory card access command may include more or fewer data fields than those shown in Figure
5. The present invention is not limited by the number or content of the fields in a memory card
access command.

[0082] Figure 6 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 600 may be used by a mobile computing device to
communicate with an RFID card in a memory card slot. In some embodiments, method 600, or
portions thereof, is performed by a mobile computing device with a memory card slot, and in other
embodiments, method 600, or portions thereof, is performed by software. The various actions in
method 600 may be performed in the order presented, in a different order, or simultaneously.
Further, in some embodiments, some actions listed in Figure 6 are omitted from method 600.
[0083] Method 600 begins at 610 in which a data pattern and an address value are received
from an RFID card in a memory card slot. The data pattern corresponds to the hidden command

data value, and the address value corresponds to the hidden command address value. In some
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embodiments, the mobile device may receive the data value and in other embodiments, the mobile
device may receive the address value. In some embodiments, the actions of 610 may occur once
when the RFID card is first inserted in the memory card slot. The mobile computing device may
then use the address and data values each time it creates a hidden command. In other embodiments,
the actions of 610 may occur each time the RFID card is inserted in the memory slot. In still
further embodiments, the actions of 610 may occur periodically. Each time the actions 610 occur,
the data pattern may be the same or different, and the address value may be the same or different.
[0084] At 620, a data field of a memory card access command is populated with the data
pattern to cause the command to be diverted to a smartcard controller on the RFID card. For
example, the data pattern may be written to the data field as the hidden command data value 510
(Figure 5).

[0085] At 630, an address field of the memory card access command is populated with the
address value to further cause the command to be diverted to the smartcard controller. In some
embodiments, only one of 620 or 630 is utilized. In these embodiments, the presence of a hidden
command is signified by the data pattern alone, or the address value alone.

[0086] At 640, the data field of the memory card access command is populated with a
command string to specify a purpose other than a memory card access. For example, the command
string may be written to the data field as the command index 540 for the smart card controller.
This command may be used for any purpose. For example, one or more hidden commands may
have as a sole purpose keeping power provided to the memory card slot so that the RFID card
continues to receive power.

[0087] At 650, the data field of a memory card access command is populated with a
password to authenticate access to the RFID card coupled to the memory card slot. In some
embodiments, a password is included in the data field for every hidden command. In other
embodiments, a password is only included at the beginning of an exchange.

[0088] At 660, the memory card access command is sent to the RFID card coupled to the
memory card slot. For example, a mobile computing device (110, Figures 1, 2) may send the
memory card access command to an RFID card (120, Figures 1, 3, 4) in a memory card slot (112,
Figures 1, 2). The RFID card includes a memory card controller (340, Figure 3) to divert the

command (or take some other action) based on the data fields populated in method 600.
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[0089] Figure 7 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 700 may be used by an RFID card in a memory card
slot. In some embodiments, method 700, or portions thereof, may be performed by a memory card
controller within a memory card compatible RFID card, and in other embodiments, method 700,
or portions thereof, is performed by software. The various actions in method 700 may be
performed in the order presented, in a different order, or simultaneously. Further, in some
embodiments, some actions listed in Figure 7 are omitted from method 700.

[0090] Method 700 begins at 710 in which a memory card access command is received
from a mobile computing device via a host interface. The actions of 710 correspond to an RFID
card in a memory card slot of a mobile computing device receiving a memory card access
command.

[0091] At 720, the memory card controller checks criteria in the memory card access
command to determine if the memory card access command should be diverted to a smartcard
controller resident on the RFID card. The criteria may be one or both of a hidden command data
value, a hidden command address value, or both. If there is a criteria match at 730, then a hidden
command is present, and at least a portion of the memory card access command is diverted at 740.
If there is not a criteria match, then no hidden command is present, and a memory access is
performed at 750.

[0092] Figure 8 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 800 may be used by an RFID card in a memory card
slot. In some embodiments, method 800, or portions thereof, is performed by a memory card
controller within an RFID card, and in other embodiments, method 800, or portions thereof, is
performed by software. The various actions in method 800 may be performed in the order
presented, in a different order, or simultaneously. Further, in some embodiments, some actions
listed in Figure 8 are omitted from method 800.

[0093] Method 800 begins at 810 in which a memory card write command is received from
a mobile computing device via a host interface. If the memory card write command is determined
to be a hidden command, processing continues with 840; otherwise, a memory write is performed
at 830.

[0094] At 840, the hidden command is diverted to a smartcard controller. In some

embodiments, this corresponds to sending command index 540 and hidden command related data

Docket No.: iC18P115026US13 20

Samsung Exhibit 1070
Page 331 of 501



550 (Figure 5) to the smartcard controller. If the hidden command is determined to be a “read” at
850, processing continues at 860; otherwise, the hidden command processing is done. At 860, the
memory card controller retrieves non-memory data from the smartcard controller, and at 870, a
memory card read command is received from the mobile computing device. At 880, the non-
memory data is returned to the mobile computing device.

[0095] Method 800 demonstrates how a mobile computing device can perform a read from
a smartcard controller in a memory card compatible RFID card. The mobile computing device
issues a memory card write command with a hidden command having a status field designating a
read, and then the mobile computing device issues a memory card read command. The processing
in the card receives the hidden command, identifies it as a read, and then returns data to the mobile
computing device in response to a subsequent memory card read command.

[0096] Figure 9 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 900 may be used by an RFID card in a memory card
slot. In some embodiments, method 900, or portions thereof, is performed by a smartcard
controller within an RFID card, and in other embodiments, method 900, or portions thereof, is
performed by software. The various actions in method 900 may be performed in the order
presented, in a different order, or simultaneously. Further, in some embodiments, some actions
listed in Figure 9 are omitted from method 900.

[0097] Method 900 begins at 910 in which a smartcard controller receives a command
from the memory card controller. This command corresponds to a hidden command received by
the memory card controller. At 950, the smartcard controller determines whether the command is
a “dummy” command used solely for the purpose of maintaining power to the memory card slot.
If no, then the smartcard function specified in the command is performed at 930. If yes, then the
command is disregarded at 960.

[0098] Method 900 allows a memory card compatible RFID card in a memory card slot to
remain powered during periods when the memory card slot in the host device would otherwise
remove power to save energy. This is a coordinated effort between software building hidden
commands in a memory card access command, the memory card controller diverting the hidden
command to the smartcard controller, and the smartcard controller disregarding the command.

According to embodiments represented by Figure 3A, providing power to the RFID card also
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provides power the smartcard controller, thereby allowing the use of a small inductive device such
as those shown in Figures 3 and 4.

[0099] Figure 10 shows a flowchart in accordance with various embodiments of the present
invention. In some embodiments, method 1000 may be used by an RFID card in a memory card
slot. In some embodiments, method 1000, or portions thereof, is performed by a memory card
controller within an RFID card, and in other embodiments, method 1000, or portions thereof, is
performed by software. The various actions in method 1000 may be performed in the order
presented, in a different order, or simultaneously. Further, in some embodiments, some actions
listed in Figure 10 are omitted from method 1000.

[00100] Method 1000 begins at 1010 in which a memory card controller receives a hidden
command from a mobile computing device. If at 1020, the memory card controller determines
that the hidden command is to be diverted to the smartcard controller, then the command is diverted
at 1030. In some embodiments, this corresponds to sending command index 540 and hidden
command related data 550 (Figure 5) to the smartcard controller. If the command is not to be
diverted, then the memory card controller does not divert the command; however, the memory
card controller may take other actions at 1040 based on the hidden command. For example, the
memory card controller may modify a clock signal provided to the smartcard controller. Also for
example, the memory card controller may assert a reset signal to the smartcard controller. Still for
example, the memory card controller may cycle power to the smartcard controller. The memory
card controller is able to cycle power to the smartcard controller in embodiments represented by
Figure 3B.

[00101] Cycling power to the smartcard controller may be a coordinated effort between the
hosting computing device and the memory card controller in the RFID card. For example, power
to the memory card slot may be maintained by supplying dummy hidden commands to the RFID
card as described above with reference to Figure 9. While power is maintained to the memory
card slot, hidden commands may be used to cause the memory card controller to cycle power to
the smartcard controller.

[00102] Figure 11 shows a method authenticating a mobile computing device to one or more
functions in a memory card compatible RFID card. Method 1100 begins at block 1110 in which
an activation code is received at an RFID card from a mobile computing device. At 1120, the

received activation code is compared to a code stored in the RFID card. If the activation code
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matches, the RFID card receives a password from the mobile computing device at 1140, and stores
the password in the RFID card for later use at 1150. If the activation code does not match, the
RFID card determines whether a number of allowable tries has been exceeded at 1160. If the
number of allowable tries has been exceeded, the RFID card issuer is contacted at 1170, and if the
number of allowable tries has not been exceeded, the method repeats until either the activation
code matches or the number of allowable tries has been exceeded.

[00103] Method 1100 may be performed when an RFID card is issued to a user. For
example, the RFID card may be a mobile payment card issued by a financial institution. The user
may be provided an activation code to “activate” the RFID card. When the user successfully enters
the activation code, the user is prompted for a password, and that password is stored for use in
future hidden commands.

[00104] In some embodiments, multiple non-memory functions in an RFID card are
authenticated using method 1100. For example, each of multiple non-memory functions may have
stored activation codes, and each is activated separately. Each of the separately activated functions
may have a different password, or the multiple functions may share a password.

[00105] Embodiments described thus far include a power delivery mechanism from the host
to the smartcard controller that allow the antenna or coil to be very small. The small antenna or
coil allows for higher levels of integration, but may also reduce the maximum distance at which
the RFID card may function. For example, referring to Figure 14, the voltage produced by the
antenna needs to overcome the diode drops of the bridge rectifier before data can be demodulated
within the smartcard controller. As the antenna shrinks in size, the RFID card needs to be closer
to the device producing the interrogating RF field in order to produce a large enough voltage to
overcome the bridge rectifier diode drops, thereby reducing the maximum usable distance.
[00106] Figure 15 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and an antenna in accordance with various embodiments
of the present invention. Antenna 1542 is a small inductive element as described above. Capacitor
1544 is in parallel with antenna 1542 and together they form tuned circuit 1540 that is tuned to be
resonant at the frequency of operation (e.g., 13.56 MHz). The performance enhancement circuits
include an amplifier 1510, outgoing data extraction circuit 1520, and load modulation driver circuit
1530. Amplifier 1510 amplifies the voltage received at antennal542, and the amplified voltage is

provided to the smartcard controller. This increases the maximum distance at which the RFID
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card can operate while receiving data, but also creates a unidirectional data path where a
bidirectional data path previously existed. In other words, amplifier 1510 forms a simplex
communication path where a half duplex path previously existed.

[00107] In order to restore the outgoing data path and re-create a half duplex
communications system, the RFID card includes outgoing data extraction circuit 1520 and load
modulation driver circuits 1530. Outgoing data extraction circuit 1520 receives a signal that is
formed by the interrogating RF field having been load modulated by the smartcard controller. For
example, the impedance of the antenna port is modulated by load modulation driver circuit 1410
(Figure 14), where the modulating signal is the data. Outgoing data extraction circuit 1520
recovers the data, and then load modulation driver circuit 1530 modulates the impedance of the
tuned circuit 1540 to form the outgoing data path.

[00108] Outgoing data extraction circuit 1520 may include one or more filters to extract the
data. For example, referring now to Figure 16, the load modulation driver circuit within the
smartcard controller creates frequency sidebands 1610 about the carrier frequency 1620 of the
interrogating RF field. Outgoing data extraction circuit 1520 may include conventional filters to
isolate one or more sidebands and extract the data. As shown in Figure 16, in some 13.56 MHz
embodiments, the bandwidth of the carrier frequency of the interrogating RF field may be on the
order of 850 KHz and the bandwidth of the sidebands may be on the order of 100-200 KHz,
although this is not a limitation of the present invention.

[00109] Load modulation driver circuit 1530 receives the extracted data from outgoing data
extraction circuit 1520, and load modulates the tuned circuit 1540 in response thereto. Load
modulation driver circuits are generally well known, and may be as simple as a switched transistor
that adds and removes a reactive element from tuned circuit 1540. In some embodiments, load
modulation driver circuit 1530 substantially duplicates the load modulation driver circuit 1410
within smartcard controller 330.

[00110] Amplifier 1510 is shown coupled to smartcard controller pad 1472, and data
extraction circuit 1520 is shown coupled to smartcard controller pad 1474, but this is not a
limitation of the present invention. For example, outgoing data extraction circuit 1520 may be
coupled to smartcard controller pad 1472 while amplifier 1510 may be coupled to smartcard
controller pad 1474. Also for example, both circuit 1520 and amplifier 1510 may be coupled to

either pad 1472 or pad 1474 without departing from the scope of the present invention.
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[00111] Figure 17 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and separate receive and transmit antennas in accordance
with various embodiments of the present invention. Figure 17 shows smartcard controller 330,
amplifier 1510, outgoing data extraction circuit 1520, and load modulation driver circuit 1530, all
of which are described above. Figure 17 also shows tuned circuits 1740 and 1750. Tuned circuit
1740 includes receive antenna 1742 and capacitor 1744. Tuned circuit 1750 includes transmit
antenna 1752 and capacitor 1754. In some embodiments, receive antenna 1742 and transmit
antenna 1752 are small inductive elements as described above.

[00112] Separate transmit and receive antennas allow for different tuning, both in frequency
and bandwidth, or “Q.” For example, tuned circuit 1740 may be tuned with relatively high Q for
receive as shown at 1820 in Figure 18, while tuned circuit 1750 may be tuned for a lower Q to
envelope both sidebands for transmit as shown at 1830 in Figure 18. The higher Q tuning for the
receive antenna may further increase the maximum usable distance when the RFID card is
receiving.

[00113] Figure 19 shows a smartcard controller with performance enhancement circuits
including a load modulation driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention. Figure 19 shows smartcard controller 330,
amplifier 1510, outgoing data extraction circuit 1520, load modulation driver circuit 1530, and
tuned receive circuit 1740, all of which are described above. Figure 19 also shows two tuned
transmit circuits 1950 and 1960. Tuned circuit 1950 includes antenna 1952 and capacitor 1954,
and tuned circuit 1960 includes antenna 1962 and capacitor 1964. Antennas 1952 and 1962 may
be small inductive elements as described above.

[00114] Separate transmit antennas allow separate tuning for the two sidebands. For
example, tuned circuit 1950 may be tuned for the lower sideband tuned circuit 1960 may be tuned
for the upper sideband as shown in Figure 20. Higher Q tuning of the transmit antennas for the
separate sidebands may further increase the maximum usable distance when the RFID card is
transmitting.

[00115] Figure 21 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and an antenna in accordance with various embodiments
of the present invention. The circuits shown in Figure 21 are similar to Figure 15 except the load

modulation driver is replaced with an active transmit driver circuit 2130. Active transmit driver
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circuit 2130 may include circuits to actively transmit a signal rather than simply load modulate
tuned circuit 1540. For example, active transmit driver circuit 2130 may include one or more
amplifiers, filters, oscillators, modulators, etc., to form a signal that mimics the sidebands 1610
(Figure 16) as if the interrogating RF field experienced load modulation. Active transmission can
make use of power available on the RFID card and can further increase the usable distance when
smartcard controller 330 is transmitting.

[00116] Figure 22 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and separate receive and transmit antennas in accordance
with various embodiments of the present invention. The circuits shown in Figure 22 are similar to
Figure 17 except the load modulation driver is replaced with an active transmit driver circuit 2130.
Active transmit driver circuit 2130 is described above with reference to Figure 21.

[00117] Figure 23 shows a smartcard controller with performance enhancement circuits
including an active transmit driver circuit and multiple transmit antennas in accordance with
various embodiments of the present invention. The circuits shown in Figure 23 are similar to
Figure 19 except the load modulation driver is replaced with an active transmit driver circuit 2130.
Active transmit driver circuit 2130 is described above with reference to Figure 21.

[00118] Figure 24 shows a smartcard controller with a pad to provide a digital data output.
Smartcard controller 2430 includes the antenna pads 1472 and 1474 as described above. Smartcard
controller 2430 also includes pad 2410 which provides the digital data output directly. By
providing the digital data output directly, smartcard controller 2430 enables various embodiments
of the invention to eliminate the outgoing data extraction circuit.

[00119] Figure 25 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and an antenna in accordance with
various embodiments of the present invention. Figure 25 shows smartcard controller 2430,
amplifier 1510, load modulation driver circuits 1530, and tuned circuit 1540, all of which are
described above. Note that because smartcard controller 2430 provides digital data directly, the
outgoing data extraction circuit 1520 (Figure 15) can be omitted, thereby reducing parts count and
cost.

[00120] Figure 26 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and separate receive and transmit

antennas in accordance with various embodiments of the present invention. Figure 26 shows
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circuits similar to those shown in Figure 25, except that separate transmit and receive antennas are
provided. Separate transmit and receive antennas (and associated tuned circuits) allow for a higher
Q tuning of the receive antenna, thereby increasing the maximum usable distance when RFID card
is receiving. See Figure 18.

[00121] Figure 27 shows a smartcard controller with digital data output and performance
enhancement circuits including a load modulation driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention. Figure 27 shows circuits similar
to those shown in Figure 26, except that multiple transmit antennas are provided. Multiple separate
transmit antennas (and associated tuned circuits) allow for a higher Q tuning of each transmit
antenna, thereby increasing the maximum usable distance when RFID card is transmitting. See
Figure 20.

[00122] Figure 28 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and a single antenna in accordance
with various embodiments of the present invention. The circuits shown in Figure 28 are similar to
Figure 25 except the load modulation driver is replaced with an active transmit driver circuit 2130.
Active transmit driver circuit 2130 is described above with reference to Figure 21. In general, the
term “driver” as used herein refers to an active transmit driver or a load modulation driver or any
other method of driving the transmit output data.

[00123] Figure 29 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and separate receive and transmit
antennas in accordance with various embodiments of the present invention. The circuits shown in
Figure 29 are similar to Figure 26 except the load modulation driver is replaced with an active
transmit driver circuit 2130. Active transmit driver circuit 2130 is described above with reference
to Figure 21.

[00124] Figure 30 shows a smartcard controller with digital data output and performance
enhancement circuits including an active transmit driver circuit and multiple transmit antennas in
accordance with various embodiments of the present invention. The circuits shown in Figure 30
are similar to Figure 27 except the load modulation driver is replaced with an active transmit driver
circuit 2130. Active transmit driver circuit 2130 is described above with reference to Figure 21.
[00125] Figures 31-34 show performance enhancing application specific integrated circuits

(ASICs) coupled to various smartcard controllers in accordance with various embodiments of the
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present invention. Figures 31 and 32 show ASICs coupled to smartcard controller 330. Both
ASICs include amplifier 1510 and outgoing data extraction circuits 1520. The ASIC of Figure 31
includes load modulation driver circuits 1530 and the ASIC of Figure 32 includes active transmit
driver circuit 2130. Figures 33 and 34 show ASICs coupled to receive direct digital data from
smartcard controller 2430. Accordingly, the outgoing data extraction circuits are omitted. The
ASIC of Figure 33 includes amplifier 1510 and load modulation driver circuits 1530, and the ASIC
of Figure 34 includes amplifier 1510 and active transmit driver circuit 2130.

[00126] By combining a smartcard controller and an ASIC as described herein, the
performance of an RFID card may be enhanced with a reduced parts count. Further, any of ASICs
shown may be used with separate receive and transmit antennas, multiple transmit antennas, or
any combination. Further, one ASIC may be provided with all of the functionality shown in
Figures 31-34 and the manner in which it is connected to a smartcard controller may dictate which
functional blocks (e.g., data extraction, load modulation, active transmit) are utilized.

[00127] Figure 35 shows a memory card with integrated smartcard controller, performance
enhancement circuits, and antennas in accordance with various embodiments of the present
invention. Host interface 310, memory card controller 340, and memory 360 are described above.
Smartcard controller 3520 may be any smartcard controller described herein, including smartcard
controller 330 or smartcard controller 2430. Enhancement circuits 3550 may include any of the
enhancement circuits described herein including any combination of amplifier 1510, outgoing data
extraction circuits 1520, load modulation driver circuits 1530, and active transmit driver circuit
2130. Antenna(s) 3560 may include any number or type of antennas. For example, antenna(s)
3560 may include one antenna, separate transmit and receive antennas, or a receive antenna and
multiple transmit antennas.

[00128] Figure 36 shows a memory card with integrated smartcard controller and
performance enhancement circuits in accordance with various embodiments of the present
invention. The memory card of Figure 36 shows circuits similar to Figure 35 with the exception
of antenna(s) 3560. Instead, the memory card of Figure 36 is intended for use with a host device
that includes antenna(s). In some embodiments, antenna(s) 3560 are included in the memory card
of Figure 36, thereby allowing the host device to decide whether to use the antennas on the memory

card, or the antennas on the host device. The form factor of the memory card in Figures 35 and
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36 is shown as a microSD card, but this is not a limitation of the present invention. Any form
factor may be employed.

[00129] Figure 37 shows a subscriber identity module (SIM) card with integrated smartcard
controller, performance enhancement circuits and antennas in accordance with various
embodiments of the present invention. Smartcard controller 3520, enhancement circuits 3550, and
antenna(s) 3560 are described above with reference to Figure 35.

[00130] Figure 38 shows a subscriber identity module (SIM) card with integrated smartcard
controller and performance enhancement circuits in accordance with various embodiments of the
present invention. The SIM card of Figure 38 shows circuits similar to Figure 37 with the
exception of antenna(s) 3560. Instead, the SIM card of Figure 38 is intended for use with a host
device that includes antenna(s). In some embodiments, antenna(s) 3560 are included in the SIM
card of Figure 38, thereby allowing the host device to decide whether to use the antennas on the
SIM card, or the antennas on the host device.

[00131] Figure 39 shows a mobile device with a smartcard controller, enhancement circuits,
and antenna(s). The mobile device of Figure 39 includes a built-in smartcard controller for RFID
functionality as opposed to accepting a separate RFID card as described above. The mobile device
may be any electronic device including a mobile phone, a tablet computer, or the like.

[00132] Although the present invention has been described in conjunction with certain
embodiments, it is to be understood that modifications and variations may be resorted to without
departing from the spirit and scope of the invention as those skilled in the art readily understand.
Such modifications and variations are considered to be within the scope of the invention and the

appended claims.
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8 Notice of Allowance notified October 28, 2011 for U_S. Patent Application No. 13/081,775 (Docket No. 115.022U82).

9 Notice of Allowance notified October 28, 2015 for U_S. Patent Application No. 14/833,133 (Docket No. 115.001US9.4).

Notice of Allowance notified September 19, 2018 for U_S. Patent Application No. 15/658,208 (Docket No.

10 [115.001US9.8).

11 Dfficial Letter notified January 26, 2010 for Taiwan Patent Application No. 95105997 (Docket No. 115.001TW1).
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12 estriction Requirement notified August 16, 2010 for U.S. Patent Application No. 12/188,346 (Docket No.
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
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That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fUsman Mughal/ Date (YYYY-MM-DD) 2022-12-14

Name/Print Usman Mughal Registration Number FS2887

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you bhe given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Toan Ngoc PHAM
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fUsman Mughal/ Date (YYYY-MM-DD) 2023-01-17
Name/Print Usman Mughal Registration Number FS2887

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you bhe given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Active chip card used In wircless data transmission, has battery for supplying power (o memory, transmitier, contact
unit and control unit while ransmitier sends data in mobile radio fraquency rangs

Abstract

The setive chip card has 2 battery (4) amsnged (@ supply power 1o the mamiory (7). trangmitter (2,
cortact unit (33, and control unit {1). The transmitter sends data in the mobils radic freguancy range.
The contact yait is provided for the tansmission of data. The cunirel unit regulztes the data storsgs
i the mamory and the data ransmission. An independam claim is aleo moheded for the
commupination sysiem using the active ohipy card,

Classifications

 HIIQISERS Bupports; Mounting mesns by structural assaciztion with other squipment or
articles associatad with compenents used in interragation type services, Le. in systems for
informztion exchangs between sn interrogatordseader and 2 tagitransponder, 2.4. i Radio
Fraguency Identificatinn IRFID] svslems used in active tags, Le. provided with s own power
SOWCE O In passive 1ags, Le. dariving powsr from RE signal

2000-06-18

2000-06-10

2001-12-28

Siatus

External links: &

Clalms {15}

1. Chip cavd with @ s¥orsge un® for storing dets, with @ transmmission unit for wirsless transmission of date, with s contact unit for contact-based ransmission of data and with &
coniro! unit for controliing data siorage and daia iranamission, sharacterizad in that on and / o7 In the Chip card 3 power supply unit for power supply to the units of the chip oard iz
srranged and that the ransmission unit is designed 1o wansmit data in the mabile radio frequeney rangs, 2. Chip card secording 1o claim 1, characterized in that the power supply
st b @ battery o & Accummiaiator is. 3. Chip card acourding 10 claim 1 of 2, cherscterized in that the chip card s designed in 13-1 format. 4. Chip card according o one of the
praceding olaims, characterized in that the Fansmissinn unit has an antonna strucirs, in particuiar 8 clrniilsr antenna 35 @ Fansmitting and / of recaiving elemant has, &, Chip card
aveording to olaim £, charasterized in that the antenns structure 85 Lambds £ 4- or Larnbda 7 2- Dipole is Tormed, $. Chip card acourding to dlaim £ of 5, characterived in that the
antenta sBucture as 3 thin film struciwe oy Foil is furmed in or on the chip card. 7. Chip cavd according 1o one of the preceding claims, characterized i that the ransmission unil
{or dsts transmission in @ frequency rsnge above 100 Midz, in particelsr shove 400 M2z and in the 1538 band. 8. Chip card aceurding to one of the preceding ciaims, charasterized in
that the trensmission unit is @ modutation uni for Has modulstion and / or demodulation of & data signal. 8. Chip card according to one of the preceding claims, characterized in
that the storage unit and the control unit for 2 muitifunctional, changeable and expandabie use of the chip card are. 10, Chip card ancording 1o one of the preceding claims,
characterized in that the control unit means for encryption and / or decryption of data. 11, Chip card aconrding to onez of the preceding claims, characterizad in that the control urit
has a programmabile mices processor hes. 12, Chip card socording to one of the preceding cigims, characterized in that the contrn! unit is compatibile with the 150 norms 78164,
TRIST and 7816-8 . 13, Chip card aceurding to one of the preceding cialng, charasterived i that the conirel unit selection means for setecting the Has Wsnsmission typs. 14
System for communication with chip cards according to one of the praceding the claims, wherein & receiving unit for receiving the from: a chip oprd wirelnssly transmitied data is
provided, 15, System according 1o claim 14, charatterized in that a resding unlt for reading data when touched the contact unit of a ohip card with the reading unit is provided.

Description

The invertion refates to @ ohip card with a memory unit for storing Data, with 2 tansmission unit for the wieless tranemission of datg, with a contact unit for the contag-
relzted transmission of data snd with one Control unkt for controliing data storags and data ¥ e

Such g chip card is used by Philips Semiconducions @8 g MIFARE Pro Card IC oifered under the designation MP2ICRED, With such a passive ohip card the energy through
inductive coupling with coils froem the cutside into the ohip cavd coupled. The data transmission can, on the one hand, involve contact ¥ia a Contact unit ccording 1o
IBG7816 or, on the othey hand, wirslessly using # transmission unll, The wireless data transmission also tahies place thrcugh Inductive coupling at an operating freguency
o 13,56 MHz, whereby to the Modula tion of the data g ivad moduiation {5 applisd in the chip card.

Hoth the energy transmission and the data transmission can be &t knew passive chip card wirslessly only over 2 shord distancs of maximum g few certimeters, Howsves,
i wouid he desirable for many appiicstions worth wirelessly transferring data from a siart card 10 3 corresponding one Reader of from 3 reader to 3 ohip cand even over
& greater distance o be abie 1o transmil. The invention is therefore based on the objest 1o design & chip card 9o that dats can be ransmitted wirelsssly over long
distances can be wansforrad,
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This imvention i3 based on the chip card mentisned ebove solved that on and / or in the chip card an ensgy supply unit for Powsr supply to the units of the chip card is
sersnged and that the over suppor unit for trensmitiing data i the mobile radio freguency range is,

Oy by arranging an snergy supply unll, preferably @ battery or  rechargeabis battery, on gnd 7 o in the chip card possible, active without extemst energy supply Dsts
from the chip cand wireiass even over longey distances, d. 8. more than 2 few centimeters 1o & reading frame advises to be abie 10 ransmil. Accoyding to the invention,
e data transmission tekes place in ong Frequency rsnge of mabile radio technology, that s, in g freguency rangs above balf from 10D Mz to & rgxiaen of 20 S,
Wirsless date wansmission can theraby from any incation within & certain ragdius of the reading unit and not only i the immadiate visiniy as with the wall-known passive
whip card fron: the reading unit, since on the one hand 5o energy is inductively fed into the ohip card must he pelt and because on the sther hand aiso the data
ransmission theough inductive coupling tekes place. Rather, @ sultable one iz on the chip card kseif Mobiie radio tansmitier is provided, with which the data for wirelsss
yansmission io the Reader are sent,

i addition {o the possifiity of wireless ransmission, there is siso eomact Unit for contact-haged transmission of data o the chip card to be a8 muitifunctional as
posstbie and for different applications.

Sz then numerous spplicatinns such 35 use require Health insurance card or hank card entering the ohip orrd in 2 tenninal Reading out data vin the contact unit while in
wiher applications such as access control of tive recording witelnss transmission of data over longer distances can He used proferentially. Through the The appticstion

areas of chip cards can also be sxpanded, for ple point to applications in which o register whether a person is 2 certain control point has passed, then charges from
5 accour? add, for exampls highway of il Tees,

i one embodiment i} is providerd that the chip card has the ID-1 format has. This is the ususl chip card format, According to the Invention, the energy supply unit and the
wansmission unit designed so small that they are such s chip card only about 1 mm thick,

For the tanamission and, if necssary, for the reception of data, the {iber support unit preferably an antenna struciure, n particuiar a cirzuler Antenna on, which is
advartageousty designed as g lambds / 4 of lambds / 2 dipole 1s, Such an arienna structure can preferably be g thinfim structure or provide 85 a thin film on # ohip card,
the antenna simcture for example be evaporated onto the chip card or imtegrated imio the ohip card duelf can. The size and design of the antenna structure sesentially
depends depends on the frequaency at which the wireless data transmission shouid take place. According to the Invantion, the 1SM band with a frequency 1s prefersbiy
provided for this sbove G5 Mide, in s practios] implermentation gre wireless data Transmission fraquencies o7 433 bz and 858 MHz are provided.

in arder o be able to gansmi the dats at such @ high frequency, the Yransmission unit in @ development of the invention, a modulation unit for moduiating and / of
dernodulating & data signasl

it ix further provided in one embodiment of the invention that the memory uni and the control uni for & multifunctional, chengesble and expandshie bere use of the chip
card are designed. in e chip socording to the invention card can therefore combine numernis desired appiications with each other, which previously reguived several
different chip cards. Also can sasily add future functions to be added be, Tor axample, by erdering e chip card in 8 contact Reading unit is maodified in software so that
thie chip card for the new Application can be used, For this purposs, the contral unit prefersbly has a program mable microprocessor on or is designed as such, whichis
based on areprograrmmed in a simpie way, According 1o the vention, this Is no longer necessary That ali chipy cards that are used for a new appiication should be
coligsted by the respective users and on & special pro must e reprogranumed, bt this nev program can be done essily and guickiy on sny reades, Tor example, when the
user puts his ohify card back in for the first tims enters & reader after the new application is set up. The Users do nid need 1o notice anything about this reprogramming.

in 2 further development of the invention it is provided that the control unit has means for encrypting and / or decrypiing data. By the Use of such means can be
prevented, in particuiar wirelessly Data that bas bean corrigd bs intercepted by unauthorized persons and vsed without authorization becoma,

“The control unit s preferebly designed to support the ISC standard 7818 |, in particulay the 130 standards 7816-4 , T816-¥ and 7818-8 , and is compatihle with thess
standards. In particitar, the operating system provided in the contro! unit for the chip card operaies in accordancs with this standard, and both the contact-related and
thus the wirgless data (0 be transmitted are provided by the comtrol unil in acoordsnce with this 18O standssd.

in 2 further embcdiment it is provided that the control unit has means fur Belection of the fransmission typa. This is particulary s y bizcauss not all data should
and mav aisn be ransrritted wirslessty, For example wise for the use of the chip oa7d #s 3 health Insurance card personal data stored on the chip oard, which is only vis
the contact-based transimission 1o be trangmited away 1o 2 reader while 2 wirgless over Such dsts shouwld be avoided dus to the risk of ecavesdropping. With heip the
spiaction means can therefore pravert the wirsless transmission of critics! data be changed, individus! data records can alse have a correspanding idantitier have the
Fansrission path hraugh which they may be Gansmitted, wherehy the identifier s evaiuated by the selection mesgns,

The invention also relates i 2 system fov communiostion with chip cards, whereln at least one recelving wnit for receiving wirelessly from 2 ohip cavd tangmitted datais
provided, Are prefamed in such 3 system several such recsiving units and aiso at zast one reading unit Yor reading data when touching the contant unit of 3 chip cand with
$hwe Reading unit provided, The nurmber, srrangement and design of the reception snd reading units depend in partioular on the type and design of the Applications for
which the ohip card is intended,

Further sdventagaous embodiments msult from the subciaims.

The |

iention is explained in more datall halow with refarance o the drawings. Show i

Fig. 1 is 2 biock disgram of @ smarn card aceording o the nvention,

Fig, 2 is a block dizgram for explaining the witsigss dats transmission in an inventive ohip card,

Fig. 8 iz a sinplified leyout of 2 ohip card sccording o the wention,

#ig. 4 is » block diagram of a sysiem aocording 1o the invention for com communication with 3 chip card and
Fig. 5 iz a Block diagram of the control unit of a chip os7¢ according o the invention.

in Fg. 1, the essentia! slemerts of an inventive srart card are shown in 3 Biock dlagram. This chip 074, alss raforsd (0 85 a wirsless smari eard, comprises 3
microcentrolier ¥ designed a5 a control unit, 8 transmission unit 2 for the wirelsss ransmission of data angd 8 comast unit 3 acoording to ISU7816-2 far the contant-
based ransmission of data, To supply snargy to the chip oard, a battery 4 is provided, which is shown in the example shown as part of the convol unit 1, hut this isnot
veandsiony. The controt unit ¥ has 2 cemrsl processing unit B, a readhonly semory unit § essentialiy for storing the oprsting system, 3 readalie and writable memory
unit 7 as date memory and 2 readabie angd writable memory unit § as working memory, in particuler 3iso as a file and program memorny for Applizations that are loaded
ant the ohip card, Furthermore, the control unit has contat conneotions §, viz which the control unit 1 I8 connestad io other units 2, 3 of the ofip card. Ko contact
somnections are provided for a supply voltage Veg. for a reference voltage BND, for a reset signal 88T and for a clock signal CLE. Furthermore, a serial connection / & for
conpertion with the contact unit 3 and 3 further serial connertion |/ & for connention with the transmission unit 2 are provided.
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The ransmission unit 2 has comesponding contact connections 1% for connextion to the controf unit 1 . Furthermors, the ransmission unit 2 hes a clock module 11 for
clock ganeration, & reget module 13 for genersting & reset and 2 transimitting / raceiving modile {transeeiver) 13 for ranemitting and receiving data. The transmission /
mogption module 13 Is also connected 1o an antenna 14 a5 @ tansimission / reception sleman.

The chip card microcnntrnier ¥ according o the invention thus has twoe real | 7 O channels which are used for communication with the periphary. This periphery consists
of the contact field 3 and the RF interface 2 28 4 transmission unil. The contact field 8 is used to commmunicate with 1S0-compiiant ohip cards, while the BF interface 268
geed for wirsiess data wpansmission. Yhe RF interfacs 2 and the contact surface 3 are peripheral devicss with equal rights, both of which can be controlied in parailel and
directly by the conol uni{ 1.

The BF terface 2 comprises, a8 86 il e , e rangcelver 13, which preferabiy opersies &t a freguency it the 158 band. In a practical arnbodimen,
frequencizs of 433 angd 868 MHx are provided, frequencins genarally in the range from 100 Mz to 20 GHz being considered. The clock signal and the reset sigral for the
controd unit 1 are sise derfved from the modulsted BT signal, Charscterized in thet 3 saparate power supply Is provided in the form of # hattery 4 and that means for
sending daia on @ mabile radio frequency are provided on the ohip card, data can be transmitted over significamly greater distances than with the known passive chip
cards with the cfip card according to the Invention . The operating systern Is preferably designed in such 8 way that it can be determined for individual data via which
Fangrrission path - contack-biased or wireless - B may o should be transeitied. Fagt anti-ouilision protocols are also preferabiy provided for the wirelres dets
Fansmission, so that the data Tansmitizg wirslessly from severa! differsnt chip cards o 2 recelving unlt can be processed and distinguished

in p'am!im

in Fig, 2 essential elemeants of the unit 2 are shown In more detal! in 3 Biock diagrarm. When g signsl is received by the antenna 14, % is firs? fad via a switch 131 to a fow-
rslse semplifier 133 (LNA = Low Nolse Smpiifier), whers i is ampiified. The sutput slyra! of the smpiifier 133 1s fwen fad (0 5 demoduiator 135, whivh is designed
depending on the type of modulation used, for example 33 a frequency demoduiator, to demodulate the amplified raceived signal and then oulput it to the contro! urit Tor
further processing. In parailed, 3 clock signal genarator 11 generates g dightal synehrontestion signad from the sutput signal of the ampiifier 133, whivh is slso ouipus to
the controlunit .

i a sigral is to be send, this is transferred from the control unit 1 1o the modulator 134, where the signal is moduiated onto the ransmission frequency. This is foliowed
by the ampiification of the signat in the power ampiifier 132 (PA = Power dmplifien), which is ther trangfrrred to the antenna 14 via the switching unit 131 which can be
impismented in sermiconducior technology, and wansmitied from there,

The izvowt of 3 ohip card according 1o the invertion s shown in #18. 3. The design of the chip card 18 in the {01 fonmat, which is defined in the 1307810 standard, can be
seen, The contact unit 3 is arranged s in known chip cards b the loostions prascribed by the standard, Above o below is the control unit 1 designed as an i, which is
connected 1 the battery & and the transmission unit 2 slso designed as an € vie cunnecting lines. in the leyout shown, the antenna 18 is designad as & thin metal foif
which is spplied to the surface of the chip oard 15 . The antonns 14 can, for axample, be glued tn the surface of the chip card 15 35 a thin coppey Toil. Howaver, other
slectricatly conductive materials which are suiiable as antennas in the mobiis radio fraquency range, other attachment options (for exampie by vapor deposition or
nsertion as 3 position n the chip card), other attachmaent locations and other embodiments of the antenna 14 a8 alse concelvable. Howevss, the is preferably
designed such thas B is sultable for aritting electromagnelic waves &s 8 lambda / 4 of lambda £ 2 dipole. I the ohip ogrd acoording to the inventios, neither the energy
for supplying the chip card nor the daia are transimitted by capacitive of inductive coupling between the ohip oryd and the reader, it iz thus possibie (o be able 1 bridge
greatar distaneaes than in known chip cards,

in Fig. 4, 3 gystem for communication with sn tnvestive chip card is shown simpiified. Tepending on the application, such  system has one o move resding wnits for the
contact-based teansmission of data and / or one or more recalving units for the wirsless transmission of data. By way of exampie, two different reading units 18, 17 are
ghown, it whith the chip card 15 must be Inserted into a resding siot or passed over & reading sensor i order 36 transmit data vis the eontact unit 1o the reading unit 15,
17 or 1o recelve data from the reading wilt 18, 17 1o be tranaferred to the chip card 15 . Areceiving unll 18 i afeo shown in order to recsive data from the chip card 15
wirglessly, Depending on the appilostion, & can also be provided that the receiving units 18 are also deslgned to send data to the chip card 15 |

Such & gystern could sdvantageousiy be ssed, for sxampie, in & larges cormpany buliding with numerous empicyess. Tach smployee has & ohip cord 15 covurding to the
invertion on which different data are stored. Acgess control and time recording could be Implemanmed by means of reception units 18 in the enfrance ares of the
company building, so that no employes has 10 take his card out of his pocket or wallet when entaring the building and manusily enter it into 3 readey. To aceass control in
speciel ronms cowid be realized by means of readers 18, for which an access paseword te stored on the chip card, for exampie, which should only be tranemitied with
contact, A monetary valie store could ziso be provided on the chip card in order o be ahie (o pay 81 2 reading unit 18 o7 17 In the canteen. Furthermore, persona! data
such ss insprance dats, heaith nsurance data, sccess data for 3 cash dispenser or other money storage device for paymaent in shops cousld be provided on the chip card.

Also a money store for paying for road use, ot or bridges user fees can bz integrated Into the chip card. Charging this Fur exampie, money cuuld be stored cemtraliv st an
ATM. The expansion of applications and reprogramming can also be started s cental rmader or contraliy controlied on any reader under cariain circumsiances without
e user ssticing.

in #%, § the zesential elements of the unit 1 a¢ 2 comred designed microcontrolier are shown s an inventive chip card in a block disgram. The chip card controlier
initialiy has a nonrewriable memory area § which doss not silow any changes and therefore no manipulations. The operating system of the chip card is also stored i
this mernory area & and supports, srnong other things, the standssds from the IS0 7 IEC 78186 series. This operating systern enables the rultifunctions! use of the ohip
cargd, which is why severs! different applications can be supported. The chip card sccording 1o the vention ziso has additinnal operating svsiem commands which relste
o the cholce of the commurication path. An oparating system in a chip card controller is therelore usad Tor twy transrission methods.

The microesntrolier § fwrthermore has a sewritabie remory unit (R&M) BY for loading special commands and applications and & further wiitabie memaory unit (RAM) 82
for starting a virtual machine, Furthermors, an intertace for application programs (AR = Application Program interfacs} 18 end a unit for suthentication and authorizatinm
26 are provided. & protection unit (frewsll) 21 is intended to pravent oriticat dets, which sre 3o be Gansmitted only by contact, from being interrogated by a receiving unit
and iransrnitted wirelessiy, & suiable cryplography unit 22 i provided for encrypting and decrypting data before or after ranamission. Deta 8seif is stored iy a storags
unit 7. Finzlly, an nterface 81 for contact-based transrrissinn and an interface 92 for wirsiass transmission are provided, via which the data are forwarded 1o the
trangmission unk or the contact unii.

The ohip card aconnding to the invention is characterized in particuiar by the fact that t depending on the application for wirsless and comtactbased transmission of dete
can be used, depending on the appiication, the appropriste type of ransmission is selectad. The selection is made using the coresponding command sets of the
Operating system, Unlike the known chip sards, the invention is appropriate chip card for the active transmission of date i the mobile radiv frequency range designad,
wherely the range I significently isrger than with passive chip cards, As a rasult, the chip card according to the invention can be used with a isrge number of new ones
Usge spplicstions o sdvantage.
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Poriable data carrder with active nonoontact interface

weanes {10}

Other languages: German, Franai

Inventor: Ki

Current Assignee : Hissad:

Classifications FmbH
R SV0E General problems related 10 the reading of electronic memory record carrders, Woridwide applications

indapendant of s reading method, e, power transiy

Cigimg {26}

2W006-12-13
20078627
2008-07-02
2009-07-22

2009-07-22

2010-04-21

Status

20261213

Sty 3l avents »

1. Amethod for ransmitting dats from 3 portable data carrier {1, 120) with a contactiess interface o a reading device (100) to which data can be transmitied by
wansponders through Isad madulation of 5 feld of the reading device, sharaotarized in that the poviable data cartler (1, 1200, for ransrmitting the date 1o the reading
device {100, gensrates its own fizld In an active operating mods and wansmils it as @ signal which is svalsable for the reading devize {100} 85 a ioad moduiation of the
repding devics field (110} by a transpondss, and In that the ponsble dats carder (1, 120) is Inserted in 2 terming! (127) and recelves 5 supply valiage from the terminal
{127 via & contaci-iype interface {128).

2. Themethod acoording (o olaim 1, chameizsized in that the portable data earrier {1} 18 5 mzss siorage oo,

3. Themethod according (o claim 1 o7 2, charssterizad in that the portabie dats carrler {1) camies ot a Inad modilation of the reading devics field in & passive
operating mode.

4. Themethod according (o olaim 3, characterizad by solecting the active and/or passive operating maode,

8. The method according to claim 4, sharacterizzd In that the selecting step is effeoted it dependence on an ntormal selectinn signal of the portabie data carder {13,
the internat selection signs! belng genersted in depandence on g powes supply of the portakile data carder (13,

&, Thamethod according {0 either of ¢igims £ 1o 5, chamstarized in that the salecting siep is effected in depandence on an externat selaction signa! which the
poriable data carrier secelvas,

7. Themethod according (o sny of olaims 410 8, charasterized in that the seiecting step is effected in depandence on a raceived sxtarnal command.

8.  The method according fo any of clrims 4 10 7, characterized in that 2 contral of the selecting step is used to selactively increase or lnwey the range for g certain
thre window of & ransaction.
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?.  Thermethod according 1o any of olaims 116 8, eh ized by deactivating the astive operating made for contactinss data ission, the deactivation belng
effected in addition to the selection of the operating mode.

18, The mathod aceording (0 sny of claims 1 i @, oh taed by deactivating the contactiess dets ansmission, In particutar the soiive operating mode and the
passive operating mode for cortactiess date transmissian,

1. Themathod acesrding o either of oigims 9 and 13, ok zed in that the destivating step is effected In dependence on n intemal deactivation sigeal of the
poriable data carriar (1),

12 The mzthod acuording to claims 8 10 11, chevseterized in that the deactivating step is effected in dependence on an application active on the portable data carrier

{1

13, The mzthod acuording 1o any of claims 9 to 12, chavacterizsd in that the deactivating step Is effected in dependence on an extemal deactivation signal which the
poriakle data carrer recelves.

14.  The mathod senording 1o claims 3 10 13, cheractarized in that the deactivating step is effected in depeandence on a user saiting.

18, The mzthod acuording to claims 8 10 14, chavseterized in that the deactivating step 's effected in dependence on a contactizes sperating mods of 2 termingl In
wiich the portable data cawier {1} is nsorted,

18, Themathod according 1o any of claims 130 13, chavacterized by ioggling betwesn an sntemna of the portsbie dats canier {1} and an sntenna of the terminal in
winich the portable data carrier (1) Is Insarted, for comtantioss data wansrrission,

17, Themsthod according 1o claim 15, charactetized in that the portabie data carder {1} intemally generates a toggle signal for toggiing betwsan avaiiabie entennas.
18, The method aceording to olaim 16 or 17, eharacterized in that the portabie dals cander {1} receives an gxdemal iuggle signal.

18 Therethod acosrding to olaims 1510 18, characierizad in that the portable data carrier {1) camles ot the toggiing inresponse 10 a received axierns! cormmand.
26, The methed according 1o any of claims 1 10 19, characterized by determining whether the portable data cawier {1} is inssrind In the terminal.

23, The method according 3o clalms 1 1o 20, charsclerized in that the portable data camier (1) wansmits the signal such thet i simutates s load maduletion of the
reading devics field to the reading devics,

22 the method sccording 1o any of claims 1 t0 20, chassslenized by the step of coupling an oscillator signal with a signal recelved from the rsading device (100), vie s
phase iocked loop (PLLY slroult which Is switchable between a raceive made and a transmmit fnaode by a switching signat,

23, Aninterfaes unit for signel randulation which is stfected for 2 wansmission of deta 1o a reading device {100} o which date can be fransmitted by transponders through
ingd moduigtion of a feid of the reading device, characterized by mesns for gensrating its own field snd for transmiiting as s output signal which is evelushle for the
reading devics as a load modulation by a ransponder in order to ransmit the dats 1o the reading device in an active operating mode of the Interface unit which is
adapied 1o receive a supply voitages for the active operating mode from a igmingt,

24.  Apcriable data carrice, characiarized by an interface unit according to claim 23 adapted for carrving sut a methed according to any of cigims 1 1o 22,

25.  Avaiue dovument, such as bank note, check or the like, charactarized by an interface unit socording o oiaie 23 adapied for canylng out 8 method secording to
any of claims 1 10 22,

2. A for data i ission comprising & portable data carrier and the terminagl in which the portable data carrier s insertable, charsctonized in that the

poriakie data carrier and the termingl are adapted for carrying ot & methnd acenrding (o any of claims 115 22,

Sarman

Desoription

The pregent invention relates to @ portabie data oarrier, such 83 & mass storage savd, s vrethod fus contactiess dats ission batween the portable data ossries and &
reading device and 2 systermn comprising the portable data carrier and a termingl, in which the portabie data carrier is usad.

Prrtabio data carrlers, such as chip cards of mass storage cards, for sxamplz a MultiMediaCard (MMC) or 2 Szowre Digitat Card (8D Card), have meanwhile increasingly
both & contact ierfsce and & contsctiess interface. The portabie data carriers osn thus slso be used, for exsmple, gs transponders in RFID systams,

Conventionally, both the powsr supply of & transponder in an RED systern and the data exchenge betwean the wansponder and & reader using magnetic or
slectromagnatic fizlds. RFID transponders have an elactronic aircult and, depending on the frequency range, an antenna oot {e.g., 13.58 MHz) or an electromagnetis
antenng {e.g., 358 Mz About the antenng can be taken frusn the fleld of the resder, the energy required 1o operate the transponder and the data engmission osn be
performed,

Lip to & oeriain distance between reader and transpondsr, wiich is alse referred to a3 energy rangs, the ransponder the field of the reader just enough ensrgy for own
operation of s clroult, Typlos! energy ranges of such systems sre about 10 om for 180 14443 gnd up to 1 o for 180 156893 compatibie sygtams,

‘Fhe renge within which communication in the system is possible through data ission can be i d by using active ransponders, is ransponders with their
o energy supply. The powser supply of the active Wransponder, Tor evample in the form of 3 hattery, operates Hs electronic siroult. Sonventional ransponders withow
thelr own power supply sre referred to ag passive trsngponders.

D gystams, for example for different typss of coupling, as well as 2 ivad moduiation using 8 subcarrier in inductively coupled RFID systems are described in particuiar
in Ghapter 3.2 inthe "RFID Handbook” iy Kisus Finkenzelier

For sasy and fast contactiess communioatinn hetwaen ten devines, Philips and Sony developed an inductive transmission technigue known 85 Near Fleid
Communication (NFC). For sxample, this lechnigue integrates with mobfie devices or PDAs to faciliats communication betwesn devices of with o computer. The
coupling of the two devices takes place vis colis, the narrier frequency being 13.55 MHz, 85 In RFID systems. &s further deseribed in the RFC standard 180 7185 18692,
there s an seive communication mode and 3 passive communivstion mode In MRS systemns, in the active maode, two NFC units alternately generate thely own BF field a8
signal carrlors, thus switching betweon ransmission and recnption mode, 35 in 3 classic mobiie radia sysism, both coordinated back and forth. In passive mods,
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however, the two NFC units rmust agres on which unit acts as 2 reader end creates a field that can then influsnce the other unit by msans of icad medutation. Frimarily
s to the srrell antenna diameters used, in NFC systems - sspecially in passive mode - only low cormmunicstion ranges wre possible. Ascording to W0 2004/063971 41
3 unit recognizing @ comssponding request in the context of contactiess communication, a mode switching, iy particular betwesn & Yag Talk First mode and a Reader
Tailk First mode, mabe,

Even with ative fangponders, there is the problem that the date trangmission from the ransponder 1o the reader is timited by the signais weskening with incrsasing
shistanocs betwsen reader and fansponder,

Foy RFID systems that woek on the principie of backscatier, however, typicaily communication ranges of 10 m are achieved. In WO 2005/07380¢ AT the range of such &
ransponder is further invressed by providing sn aotively ransmitting glement.

U3 8161762 A1 FiG. 12 shows a card which switches betwesn @ contactiess and & contact mode of the card depending on the p of an Rex
communication fieid.

&% arule, with inductively coupiad sysiems which ransmit data (o the reading device according to the principie of load modulation, no tonger ranges than & o 21 canbe
achieved svan with an active ransponder.

1 is therefore an obiect of the invention 1o increase the range of data trensmission In 2 load modulation system comprising & reading device and 2 portable data carier
compared 16 conventiona! systems with active of passive tanspondars.

Thie object is soived by the features of the independent claims. in dependen claims advartsgeous embodimants and deveioprments of the vention sre given.

According 1o the invention, 8 porisble daia carrier, preferably @ mass storage card, sends a seif-generated fleld as 2 signal 1o a reading device with which rangponders
car: communicate by modulating the reading device field, such that the reader can evaiuale the signal as 3 moduiation by 3 conventiona! transponder, Without having fo
carsy ot 3 load or bigckscatier roduistion of the resder field, so the povtable data carrier Reell sends out & feold wiich simlates 3 modulsiion of the resder feld by a
wansponder e reader. A transpendsr unit according 1o the invention has means for ransmitting the correspondingly moduleted signal. The tota! range of the system is
tharafore no onger Hirmited By the Kommunkationstaichweiie the reader, but is also extended to a transmission range of the transponder unlt.

in @ preferred srbodiment, the sotive sperating mode and / o 3 passive operating mode can be selected In the portable data carder, in which the portable daty canter
carries niit a medulation of the reading device field,

Praterably, the seiection of the operating mode is dependent on a powsr supply of the portabie data carrisy. To make the choice of the operating mode aitamatively or
sddionaily influenced by 3 termingl in which the portable dats carrier is used, the sperating mode osn be depandent on an extermal seleciion signat or & compmand
maeived from the data camier.

Likewise, in addition o 35 an sitermative 1o selecting the operating rode, the active operating mode for the contactioss data ission can he desclivated.

it is particulariy advantageous if the deactivation takes piace depending o an applicstion executad on the portabie data carrier, Thus, 080 on 3 portable data camien &
frst application will uss the ncreased range of the active operating mode, and & second apphication, once rn on the portable daia cawier, will disable the active operating
mocde to achiave the increased seowrity associaied with the shorter range.

i is particuleriy advantageous if the portable dats carriar can switch Detweasn its own antenna and a0 antennz of a tormina! which the portable dats carrier for
contaciiess data transmission can use. The switching betwasn the antennas can be done both in response 1o a command received by the poriable daia carrer and in
response 1o an intemaily genersted switching signal.

in particular, the portable data carvier may be adapied 1o datect if i is bullt into # terming! and medify its hehavior accordingty.

Togur %
eir: Bystem umfassend elne Transpondereinhel und sin Losegeris,
Figur 2
sine Transponderainheit schematisch mit einer erfindungsgerndfen Schaliung,
Figur 3
ein Prinzipschalibild eines anaslogen Ringmodulators,
Agwr 4
gine Ausfihrungsionn sines Sendars Tl eine Transponderein heill mit digitalen Ringmaodulator,
Figer &
ein Sender i elne Trapsponderelnhell mit ASK_Modulstor sls Trigerfrequenamoduiator,
Hgur g
eine Sender fir sine Transpondoreinhei mit ASK _Moduiator ais Trigerfreguenzmodulator und elnem modifizierten Hiffs-rdgerrmmdulstor
Figur 7
sine Transpondarsinheit, in welcher ein Slcherhaitsrnodu! Gher eine $20- Schnittstelle an sinen Imerfacebausiein sngebunden ist,
Figur 8
eirs interfacel i fiir eine Transpondersinheit gl Figur 7,
Figwr 3
sine Franspondereinhei, in welcher ein Chip mit harkSrmiicher HE-Bchnittstelle an sinen Interfacebaustain in siner weltersn Ausfihrungsionn angebunden i,
Figur 10
eing Transpondereinhieit, inwelcher eln Chip it herkbuniicher HE-Sohnittstetle an eingn modifizierten merizosbaustein angabunden s,
Fgur 11

ginen Ausschnitt iner Transpondersinhel, in welcher ein Chip rolt herkBimimiicher HR-Schnittstelle induktiv an sinen Inter facehsustein gekoppelt s,
Figur 12
oin System gus elnem Endgerit und elner Massenspeicherkarte mit zusdteiicher kontaidloser Schoitistells,
Fgur 1y
eir: interface-Bausieln mi Mitleln xw Auswahi eines akiiven odey passiven Setriebsmodus,
Figur 14,
ain Svsiam aus einem tragbaren Datentrigey mit ey Antenne sowis einem Sndgeriil mit einer weltersn i den iragharen Datentrigsr nudzbaren Antonne in
siner erston Ausfifhrungsform,
Figar 18
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aus sinem agbaren Datentiger it interner Antenne sowie sinem Endgerdt mit einer waiteren fiir den fragbaren Datentridger nutzharen Antenns in siney nwelten

Austibrungsfonm,
Flgur 1g
¢ie Beschaliung einer komiakibef Schni He giner MMG-Karts in sinem arston Bevriehsmodus,
Flger 17
die Beschal dey & kibehafteten: Sck te siner MMC-Karte in sinem sweltsn Betriebsmodus,
Flgur 18
eir: Bysiem aus =inem Endgerdt und sinem tragbaren Ustentrigsr, der orkenni, ob 7 in oin Endgesdt singebant ist, und
Figwr 12

sin inerface-Bausten mit einer bevorzugten PLL-Schaliung.
Further features ard advantages of the invention will become apparent from the following description of inventive erbodiments in conjunction with the scoompanying
drgwings. Show:

6.1
a system corrprising a transponder unit and a readear,
i 2
2 transponder uril schematicaily with 3 circult ancording to the invention,
HG. 8
@ schematic diagrarm of an analog ring modulatos
G 4
an embodiment of & transmitier for & Yransponder unit with dightal ring moduiator,
FiB. 5
3 transmitier for 8 Wransponder urit with ASK_Modulator as 8 sarrier frequency moduiator,
FiG. &
a transrmitter for a transponder unit with ASK_Moditator as a carrier frequency modulstor and a modified susdiiary carrier modutator,
5.7
# transponder wnrit o which 8 safely module s connected 10 30 interface module via sn 8 2 Cinterface,
G, 8
an interfacs modul: for a Yansponder unit according to FiGL 7.
iz 8
2 transponder uri in swhich a chip with a conventional RF interface is connentsd to an interface modile in a further embodiment,
A6 18
a transponder unit in which g ohip with 8 conventional RF inmterface is connecied (o & modified interface maodule,
G 1
@ gection of g transponder unit in which a chip with a conventionat RF interface s indutively coupled (o sn interface module,
AG.12
3 sygienn of a terming! and @ mags storayge sard with additional comactiess interface,
613
an inerface modisle with means for selerting an active or passive mode of operation,
A5 14,
2 system comprising 2 portable data carier with an intemal anterna 35 well as & lerming! with o further antenna usabl: for the poriable data carrier in 8 first
arrbodimens,
G 18
forn a poriabie data carrler with an i and # termingl device with a further entenna usable for the portabie data cartier in 2 second embodiment,
AG 15
the connection of 3 contacttype interface of an MMC card in 3 first opersting mode,
G617
the conpection of the contact-iype interface of an MMG card i a second operating mods,
18
@ systern of & termina! and & poriable dats canier, which detects whether it s instalied in ¢ termingl, and
A6 19
an interface moduls with & preferred BLL ciroui.

The foilowing Is first referring to Fig. 12 2 fisld of appiiostion for the present invention is described. A portabls disk is over s contact-type interfacs with a termina!
connerted and also has & ransponder unit acenrding (o the Invention improved means for contactiess cornmunication. The basie principle for invreasing therange na
svstem with @ ansponder unlt and & comesponding reader is then basad on Fig. 1 deseribed.

Further options and possibiities for improvemerdt for such contactipss eornmunication with increased rangs are desoribed with reference 1o Fig. 240 11 detalied.
improvernents, in particutar for those In Fig. 12 Finally, with reforence to the Fig. 13 to 19 described.

Flg. 17 shows & secure mass siorage card (MuiiMediaCard - MMEY 120, which is reversibly conmsctable vis it contaet interface {tontact interfare) 126 with a termingl
127. The mass storage card 120 has 8 mass storage 122 and an associaied first control unit 124, A serond corsies! unit 125, which is prefesabiy in the form of 8 chip caed
controdier, is connected (o an interface unit {interface mndule} 121, 1o which an anterna 123 of the mass storage card 120 s connected, and o the first contro! unit 124,

The control of the mass storage card 120 does not necessarily have to be divided inte $is frst cortrol ynit 124 and the second controt unit 128, but the fwo storage ynits
and optionally aise the interface moduie 121 may be formed as 8 single comg . The mass stomge eard 120 may be eguipped with 3 battery, not shown, prefarabiy a
fosit batrery.

The mass storage card 170 generates, as with regpect to Fig. T 10 11 deseribed i more detsl, {or a witeless communicstion with a second devics its own
seckomagnetic fizld. The mass memory card field is generated and sent, regardizss of 3 moduiation of the second dovics's fiald, so that | appears i the second device
as 3 rodulstion of i feid, The mass storage card osn thus communivsts with the seeond device over distances that &re not dependent on $ig commurnication range of
the second device. As a trangponder unit in the sense of the present invention, the mass memory card and / or the sysiem can act from the mass memary card and the

terming,
16, 1 shows for dats Uransmission eumprising 3 transponder unit 1 and ) cosperating with the transponder unll 1 reader 140H
https://patents.google.com/patent/EP1801741B1/en 4/22

Samsung Exhibit 1070
Page 371 of 501



1/17/23, 11:58 AM EP1801741B1 - Portable data carrier with active noncontact interface - Google Patents

The conventionsl reader 100 can exchangs date within the energy range ER with conventional passive tansponders 200 and within the communicatinn range KR with
conventional setive ansponders 300

Depending on & systenm type ysed, data gy be Isngmitted from the transponders 200, 300 to the reader 100 elthey by losd raodulstion (nductive coupling) or by
moedulated retum beam cross-sectinn {slectromagnetic backsnatier coupting). Embodiments for systerns which transmit data (o the reading device sooording 10 the
principle of load mioduiation will be described below. However, the individusl aspents of the embodiments are rgely snzlogously sppilcsbie (0 systams that opersie on
the principle of modulated retirn cross sections of the tansponder unit.

The Fransponder unit 1 sends 1o e reading device 100 for data ransmission a signal that the reading device 100 can svaluats as = signal of 2 Wwansponder, which
performs 2 losd modelation of the field 110 of the reading device 100, in contrast to the conventional bangponders 200, 300, which modulate the field 11¢ of the reader
100 inte & modulnied reader finld 102, 103, the tanspondey unit 1 thus generates and transmils s own modulated finld 20 as the signa! for data wansmission. The
transponder il this uses s own energy for the purtpose of data Fansmission.

in order to achieve & baller signakionoise 1atio, In an inductive system with a carrier freguenty 1 o the RFID reader of, for exampis 13,56 Mite In a koown roanner, @

sukicarsior ©oywith Ty <T5, 50 for exampls £ = 348 KH2 (180 7150 14443), The load resistsnce i the tansponder unit is switched on and off with the frequency £y, s
that ins the signai spectun i additinn to the strong signat of the carrier fraquency ¥ 1 the reading device two subcarrier signais at a distance of +/- T arise. i now the
subcarriar in the ransponder urit 1 is modulaied in accordance with the data 1o be tansmitted, the moduiation sidebands carrying the information ars produced in the
spactm below and shove the two subossriers. The dats to be rsnamitted sre thus equally contained in the sidebands of the subcarriers, which are regpectively
arranged on both sides of the twe cowesponding spectral lines. The data iransmission takes place here by ASK, FBK or PAK modulation of the subgsarrier in time with the
data flow. In contast to subramwier ioad modulstion, whers the data in sidebands are wansmitied around the carriar frequency of the reader, the subizatriar signal in the
meader can be better fltered and demoduiated to recover the date.

The fransponder unit 1 generates and tansmits conespandingly & separate fisld 20 which comprises at inast the moduistion sidebands around the camier fraguency ¥

of the rrodulstion sidebands around an auxifiary carrier fraquency T 4, but genersily the modulation sidebands of both suxilisry carrlers tnogether with the two subcarders.

Such a systen can be used in many ways and avoids the nead Yor 3 further interface in the readear inmany applications.

For exarnpte, It 3 Bullding inwhich the systom is set up as 30 access svsigm, sach parson authotized 10 access oan contaniiassly suthenticate by means of 3
wansponder wnit 1 in the form of 2 chip card. Joors sguipped with RFID readers of the access system in the bullding, hcluding acosss gates, can be opened by the smart
card so early hist no waiting period for an sutomatic apening of the door is enstaht,

Another exarmple is the use i departnment $16res, S30rage oF ansport syatenms i which resprotive articies, Slorage or ransport Comaingr s are eyuipped with )
wansponder unit according to the invention, This makes it possibie, in particuler, 1o avtomatically register the articles or containers without any major range restrictions,

Furthermaore, 3 mobile termingl comprising 2 tansponder uni aceording to the invention could be usad 25 a maimenance of monitoring unit 1o chack a variety of RFID
readers, for evample, 21 the cash registers of 3 supermarkst or an socess systern, on functionslity o to maintain remotaly,

it 2 shows pursly schematically the transponder unit 1, for examgpie in the Torm of sn inductively coupied ohip card, which includes the usus!, not explicitly shown
componems. For simplichly, anly an ventive RRID transponder unit is shown in a ohip card. The transponder unit has 3 batbery 2, an inductive anterma 3 and an electronic
chrossit 4, 5, 6, 7. The slectronic choult consists essentisily of thres function blodks, 5 receiver 4, & controlier 5 and » transmiiler 6. & switch 7 s used for switching the
anternia § between the receiver 2 and the tranemitier &,

The receiver 4 Is intsnded 1o demodulate a signal ransmitied by the reader 103 to exiract deir thersirom, The sxiracted date is forwarded 1o the contollar 5, which
provesses it and generates data to be sent o the reader 100. Futhermore, the controller 8 tansmits a control signal (o the switch 7, which switches between receiving
and trangrnitting the transponder unit, However, & may insiead be provided for sending e separate antenne. For example, part of the operating system of @ portable data
carrigr, such 25 a ohip cerd, can be used as the controlier 5.

The Fansmifter 8 consists of an escillsior 3, a rodulator, whersin fivst an ernbodirnent is desoribed as g ring modulator 8, snd 2 power ampiifier 10, Furthermore, the
Fansmitisr & of in A6, 2 Hustrated tanspondey unit with an electronic medule 11 for generating and moduiating 3 subcarrier signa! extended to perform the daia
Fansmission from the ransponder uni? tr a resder 100 with a subossrier signal. The subramier signal may have different frequancies depending on the use of the
Fansponder unil, for exarnple B48 kHz acoovding o IS0 14443,424 kHz sccording to 130 15543 and 212 ks for LERID, but possibly even compiatsly omilted.

in the in FIG, 2 shown ransponder unit s provided that the assembly 11 divides the oscilistor frequency by & carain factor by means of & frequency divider 12, for
example by binary divisinn. The subosrrier signal penerated tharaby is moduiated with the data o be wansmitiad, which sre suppiied to the assembly 11 from the
cortrolier &

The moduistion of the suboarriey in the assembiy 11 takes place for example in an ARD gate 13 by 3 so-cafied 100% amphiude kayving (ASK). I this case, the ampiitude
of the signa! generated by frequancy division is switched on the Biasis of the data 1o be Wansmitted hetwaan two states "on” snd "off'. Alternatively, a {B) P3Y mndulation,
for sxarple acoarding to 180 14443 type B, or an FEK moduiation can 1ake place.

in order {o ot least partially supply snergy 1o the active components of the transponder unit and to insrease the enengy range betwsen the transponder unit 1 and the
readding device 106, the transponder unk sccording 1o the ipvention has g battery 2.

Both the uscilistor signs! a8 well a3 the ASKmoduiated signal generated in the gesembly 17 are fed 1o the ving modulator ¢, whoss choult construction is deseribed
below with reference to FIG FIG. 3 wil be desoribed inmore detail.

The ring rodulator 3 has the peculiatity that it perforrns 3 special form of amplitude moduiation. As with the usual ampiitude modutation sre considered inthe frequency
spectrm two speotral lines i 2 distance of the freguency of the ASKmodulated signal 1o the frequency of the oscifiator signel, the se-cailed carrer frequency generated.
in the amplitude modulation in the ring modlator 9, the carrier fremuency of the streng and high-energy oscilistor signal is inrgely suppressed. The data to be transmitted
eortained In the ASKmodulated signal are lovgied after the smpitede msdulation In the sing modilgtor 3 in sidebands around the tvn gpectral fines of the subcamier
fresuency. Such a modulation is called Double Side Band (DSE) modulation or Touble Side Band Supressed Carrier (BSBY) modulation. The carmer frequency doss not
ransmit data. On the contrary, the use of the ring rodulsior 3, which supprasses the carrler fraguency, achieves the gosl of heing able to Wransmit data 15 the resding
device 100 either with 3 lowsr tranernission power or with a significantly Increased range. The increased range is especially poasible i the smire transmigsion power is
plugged into the sidebands in wiich the data 10 be sent are looated, Although the carrier frequency is B iy required to demoduinte the signal In order to extract the
dgts ransmited by the transponder unit in the reading device. Since the carrier frequency is present anyway inthe reader, it iz not necesssry that the rsngpondsr signal
#eelf contains ihis requency.
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A the sutpst of the ring moduisior 8, an sulpst signat is thea gvaiizbls which contains the two moduletion sidebands and is identica! o a signai generated by ioad
msdisiation o backseatter moduigtion {with sufficient acouracy). The ewipit signal gengrsted by the ving roduletor ¢ may then He further ampified by means of the
ampifier 10 and the antenna 3 are sent to the ransmission of the data to be transmitted via the switch 7, which is switched by & signal of the controlisr 5to the
transmission mode of the wransponder v,

Thie divect connection of the cutput of the ring modulator (© the antenng is sise possibie. Then, howsever, the sntenng must be sdiusted socordingly snd 2 pogsible
mepercussion of the signal coupied by the reader 1o the ring moduiator be considered, sines usually for transmitting and recelving the same artenna is used and because
e resder is constantly transmiting.

Thie wanspander unit 115 opergted in g frst (aotive) cpersting mode 85 an aotively trangrmitting tangponder. I & second (pessive) sperating mode, however, the
Fansponder unit operaies iike an aedinary passive transpondey, which performs 3 load modutation on the fieid of the reader,

For sxampls, the receiver 4 may additionally be designed as 3 conventional inad medulator controilzd by the controllzr 5. The controiler § then switches eithar the
Fangritter & on and off the lnad medulator o the lugd moduisios and the rsngemitier & from. The switch 7 is switched aoeurdingiy: 85 a oriderion for switching from 2
passive to an active operating state, for example, the received signal strength, the pressnce and / or sufficiency of an external power supply (st an optinnal terminal Yoo
mt showny of the sufficlenty of an intemai powar supply { Gharge state of the battery 2) serve. It is thus possible, for exarmple, to first passively operste a transporwder
wnit 1 and, for exampis, 1o unintentionally increass the distance to the reading device In an active operating mode.

The fype of application for which the dats is ransmitizd may alse be 2 criterion for the sperating mods. So should the transponder unit Foy safety-critical appticatione,
only work in passive rrode, In contrast, a less orftical spplicstion, such as a conditional access to premises or bulidings, will preferably sperate in active mode of
operation. & defauh valus for the generally or cunrently preferred aperating mode should. for example, be selectable for the swner of the Wansponder unit via g terming!
into which the transponder umit is Inserted or intagrated, Switching bet the active and passive modes of operation prefersbly takes piane during the reception of data
Ery the rarspondsr g, e in stive of passive reception mods,

in F16G. 2 a block diagram of a ring modulator 9 is shown, As already described, the essence of the use of the ring modulator 8 is that & performs an amplituds
meduiation, although the modulation sidebands of a suboartier are generated i the usual way, but the carrier freguency is supprassed as much a5 possible. For axampls,
ins the frangponder unit acturding 1o the invention, s ME1406 belanced modulator from ON Sermiconductor oan be used, which is perticutarly well suited for cavier
suppression. The ring muodulator can be completely integrated on 3 iransponder chip, whereby 2 tisnsponder chip ancording o the invention with complete integration of
all componesits only requires connections fuf the antenna 8 and the power supply,

e npat HE of the ring mcdulator ¢ s fed with the highrfrequency oispot signst of the oscillator 3. The freguency of the osciilator signal preferably corespands exactly
o the rapsrmission fesguency of the readey 100 {eg 13.36 MHz). The input NF of the ring modulator 9 is connscted 1o & data signal in basehand {eg for Falica systam) or
with a moduizted subcarder (eg IS0 14443, 15¢ 15683} as degcribed above.

Four dicdes 14 are connected together in the ring modulator 3 30 form a ring, in sach case une anode is connestad to ¢ cathode of the Tnllowing disds 14, One cormer of
the dicde bridge is connected 1o ground and the signal 3t input RF is capacitively coupied in af the opposiie comer
i order b achisve 5 good Carrier suppregsion, the ascillsior signal is toupled via the Input HE via an sdivstable resigtance bridge,

‘The data signal in the baseband or modulsted subcarrier signal fed into the ring modulator 9 at the iput M7 s switched in the rhythm of the osciliation of the osciilator
signa! between actual and inverted form, whersby the carvier frequency is canceled by the thus cpposite symmepical voltages. An in FIS. 3 shown cireuit is aiso refened
0 as » balgnce modilator,

FI53. 4 schematically shows an aliermative construction of the wansmitter of 2 ransponder unit with a dightal ring modulator,

Unchanged comparad to the structure according to Fig, 2 For example, the binary deiz signal A is finked 1o an andiizry carrier signal B by an AND gate 43, The Haked
signal is applied 10 3 ring modulator 48, As the digita! ring medulator 49, an XOR gate oan be used, In contrast 1o the structure of the transmitter n Fig, 2 a carrier signai ©
is not applied directly 1o the inpud of the ring modulator 49, Rather, the carrler signal O is first combined n an AMD gate 48 with @ data signal A, This arangemernt
achieves a hetter, as described in more datail halow Zficiency. The output signa! of the ring modulater 49 is smplified in an amplifier 40 before being transmifted via the
anterng 3 as 2 field of the tansponder unit, The signal types Ao £ will be described below by way of exarmple with referencs to FIG Fig. 5 deseribed in move detsil,

FI53. 5 schematically shows an aliermative iranemitter of a transponder unit without ring madsutator,

The Fansmitier is used io genersie an ampiiude-moditated signal, whersin the Husirated transmitter is preferably ussd for binary date signals A, whereby an G0K signal
{orrofi-keying} or a 2-A8K signal is formed, The data signal A in the baseband {eg an NRZ or Manchester signai),  subcarrior signal B (ag 848 kKHz in 180 7 1L 14443}
and & carrier signal © {eg 13.56 Mz in 150 7 (£C 14443) ere provided by means of suitable logic cirouits §3 . §9 AND-inked, whereln first the signals 4 end 8 are AND-
connested by means of the circult 53, frofn which the signsl £ is forred. The signal £ is then ANDad with the signal © by means of the circult 88, from which the signal &
is produced. Functionsliy takes over the clrowit 58, the function of the modulgtor and the circult 53, the role of the AND gate 13 from Fig. 2,

‘The signal O criginating from an antenna 3 10 a reading devics in this case has g frequency spectrum which is stimilar 10 2 frequency spectrum produced by means of
toad modulation. The sigral U may optionally he amphified by mesns of an ampliifier 40, The ampiifier 40 may He, Tor example, a push-pull ampiifier with digital pushpult
cutput srplifiers,

FI53. 6 schematically shows a slight modification of the ransmitter of 15, &,

in the ransmitter according to FiG. § an ampiude-modulzied subcarrier signal is generated, howaves, the generated In FiG. & shown franemitiey 3 phase mndulated
subcarrier signal. This transmitter, as weil o5 the Wransmitter of the FiG. 5 is preferably used in 2 transponder il according to the nvention only when the dats signal A is
a binary signal. Accordingly, the HHustrated transmitter generates a BPAK signal {2-P3K, Binary Phase Shift Keying). In this cass,  subcamier signal B {sg 848 Hr n 18G/
EG 144433 and a carrier signal G (ag 13.58 MHz in 150/ IEC 14443) are AND-linked hy means of the slrouit 5. The data signal A In the baseband {eg, NRYT or Manchestar
signal} thereby switches - with the aid of & switch 63 and an inverter 54 - the subocarrier signal B betwsen an inverted and a non-inveried state. This corssponds o the
efiect of = phase modulntion of 180 °* {EPSK, binary phase shift).

& signai I, which is produced by a sitnple AND operation of the phase-modulated subcarer signal £ with the carrier signal G and emitted By mesns of the antenna 3,
advantageously has & frequency specirum which is similar 1o & load modulation with o BP3EK modulated subearrier

‘The following tabile gives an overview of the logicel connection of the signels, the current consumpiion and the rangs for different digital modulation circuits {carrisr
frequency TF = 13.56 MHz, carrier fraguenny HY = 8628 ke, moduistion signal MS in baseband and HIB = high haud rate arcording 10 190 7 1ED14443: 212}, £24 and 868
kbps are identica for type A and B). modulstion clroul? Logical connection power consumption Range 180 7 1EC 1423 A {Manchester code, 106 kbps, ASK) Dighal Ring
Modulator X0R (HT 1 M3} XORTF 100% 100% Optirmized ring moduiator (HY 71 MS) XOR {TF N M3) 50% 100% ASK modulator TF 71 {HT N MB) 25% 83% 150 / IEC 14443
B (NPT, 106 kbps, BPSE) and HIB Digital Ring Moduigtos XOR {HT 0 MS) L (HT LN MS ) KOR TF 100% 100% ASK moduistor {{(HT N MS) U (HTX\ N MS W) 11 TF 50% 33%
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When teansferring data from a vansponder (o the readey, an ASK-modulated subcarrder (00K, HTO MS) is used in aenordance with 150 7 [EC 14443-2 / Typs A at the
iritiatization bit rate of 106 kbps. IF this signal s actively simulated sccording o the method gooording 16 the invention, then the required sidebands can be generated
moat effectively with & ring modulator. The resulting doubls sideband modulation (DSB) shouid show the bast resuils in terms of communication range, 8¢ it sUppresseg
the carrier fremuancy (13,56 MHe) and provides the available enargy In the sidebands,

Wostd you fust 80 XOR gate as 2 dightal ving moduiator in the chouk aceording to FIG. 2 This would be due o the Taot that the carrier signs! is ransmitted even in the
misdulation pauses, i 100% of the time, and to an um Ty high power congumption,,

‘When using an ABK-modulatsd suboarter (Q0K, ag 14443 / Type A}, & makes sense in aach zase 1o link the camrier frequancy signat TF provided for feeding into the
sfiggital ring rodulsior with the baseband signal MS by mesns of alogioal AND operation (TF 1 M5} and (o feed the resuiting signal Into the one inpir of the digite ving
meduizior. This resells in a reduction of power consumption 1o 56%, compared to the simple ring modulntor. The RF signal is then transmitted only at the times whan the
subcarrier is siso fwrned on. The communication range of this cireult corresponds axactily to the range of the siingpie digital ring mndulstor. The carrier frequency is now
clearly suppressed in the output speckrum, as expected from & ring modulator. Such a cireult arengsment has already been desonbed with reference 1o FIG. 2 describad,

The ABK modulator becomes, as in Fig. £ shown, realized by an AND connection of afl input signals. The sutput signal consists only of carrier frequency bursts at the etz
of the subcarnier freg y 8y the modulation signal in the Hiaseband, In terms of range, losses must be secepied, the range drops 1o 83% compared to the ting
modulston. The current consumption, howaver, is anly 28% campared to the simpls ring modulator. This modulstion oirauit thus appears o be particularly advardageous
since the power consurnption of the clrault can be reduced 1o 25% with 3 smail reduction nrange.

For an extemal BF interface - for oxample, with the 520 Interface desoribed inmore dotail iater - 30 ASK ndeulator should preferatiy be used, sincs this is the lowest
power sonsumption. i the BF interfacs Is imegrated into & srert card chip or If an HE imterfzce is used which provides the signal {TF 1) M5}, the aptimized ring modulator
will preferably be used with sufficlent energy. If, on the sther hand, snergy is to be saved, the ASK modulator can aiso be used fure,

i the case of # data transmissinn from a ranspondey (o the reader ancording 10 180 718G 14443-3 / Type B, &5 well 35 at baud rates of 212 k8 / s and higher, 3 BPSK
modulatad subcarrer (Binary Phase Shift Kaying) ts usad for the twe interfece types Aand B, ,

in the active simulation of such a signal, a ring madulator slso provides the best results i terms of eornmunication range. The digital ring modulstor shows good
behgvior in tems of oarrier suppression, Howeves, the relgtive current cunsyrmption is 100% becayse RF snergy Is radiated throughowt the durstion of one bit.

The 85K modulator shows poor carrer suppression behavior, The power congurnption drops to 50% cumpared to the digital ring moduistorn

For 8PSK or FSK-maodulated subcarrier preferably an ABK modulator should be used, since the ransmitter in this case the lowest powsr consumption needed. f sufficient
enary is available, however, the simpie digital ring modulator can aiso Be used. 4n optimizad digita! ring modulator is not possible bacauss with PSY or FK moduiatinn
i the subcarrier, fis must be sent during the entire dusation of a bR,

The following is with reference to the FIGS. 7 t0 11 received on advaniageous ways o realize a cirouit according 1o the invention in corfunchion with known components.

‘Thare are smart cerd chips, which have 2 so-calied § 7 © interface detined by Phifips, in order to sonnect the smart card chip in an HF interfacs of an NFC device.
Afthough such szt cavd ohips have hardware means for generating and decoding signals required on an 15G /7 1EC 14443 nterface {(Miller eode, Manchesier cods,
subwarsier $48 kHx=). Howeves, such 3 ohip doss not have iis own RF interface unit,

FI3. 7 schemationily shows a transponder unit according to the invention, formed by an interface madile {interfacs unit) 71 nonnestsd o an amtenna 3 and 3 chip 7S with

2 suitable interface, for example an 3 2¢ imerfane. Sucha ranspondey unit can be formed, for example, it & mobile device with the aid of the SiM card a3 a chip 75,
which is then preferably connected 1o the interface module 71 vig one of more uncccupied contact surisnes (06 and / or £4, C8) of the SiM sard,

Both the imterface madule 71 and the chip 75 can draw their supply voliage from the device in which they are preferably reversible are amangad. The imterface madule 71
can act 35 a conventional ransponder in & secnnd operating mode and supply the chip with an operating voltags Yoc RR

FiG. 8 schematicaily shows a rmore detalied strectre of s interface module for a chip with S ¢ ierface.

The interface modute 71 is provided with 2 signal inpst SIEIN snd 2 signal autput SISGUT to route signals from the srtenna (o the chip {not shown) and fom the chip
which genergies the modulated subcarier signa! io the antenna, A signal 1o BIGCUT consists of & 13,86 MKz TTL signal which optionally contains & modutation signal of
& renoke reading device,

The interface modute 71 ncludes an ampiifier 80, an AND gate 89, an oscillsior 83, a frequency divider 82, 3 signs! condRisner 84, and 3 switch 87 The ampiifier 80 may
bwes, for example, @ pushrpul amplifier with (digitel) pushrpul! output ampiifiers (ot showrs) , Futhenmore, the imerface moduls has two antenna terminals LA and L3 and
2 serfies capacity 81, in addition, the interfzce module 71 bas termingls Yoo and SND for power supply and 2 control ingut CTRL to switch betwesn 2 tansmission and
recaption cperation of the imerface module by means of the switch 82,

The exberraliy modulated subcarrier signal is fed via a suitable nterface {eg S2¢ interface from Philips) to the signa! input SIGIN of the interface madidle 71 and further
provessed there as described below, The subcarrier signst is for exampie a 848Kz TTL signal, which 88K {50/ IEQ 14443 &, Manchester Sode) or BOSK (50 fiEQ
14443 B, NRC Code) Is modulated,

 the interfacs module is intransmission mode, . there is a cordactless data igsion o an { reader o1 an MFG duvics instead, then a modutated subcarrier
sigrs! s fed to the signal nput SIGIN by the swsrt card chip and optionaily Inverted In an ioverter 36, The inverted signal I 18 combined in the AND gate 89 as 5 canier
fraquency modulator with a 13.56 MHr canier frequency signat and suppiied o the amplifier 80,

The entenna 3 and the seres capaciiance 81 form a series resenant oircult, which is connaciad o the ouwlputs LA 'and LR of the ampiifisr 80, so that the resonant RF
curvent in the sritenng resonant oyl is mited only by the shinic registances i the Iines and in the arnplifier 80 becomes, This achieves the grestest pussible
yansmission power of the interfacs module.

Furthermaore, the smart card chip vis the switch 87 in the tensmission mode vis the output SIGOLUT o constant 13.56 ignat from the osciilator 82 are
supplied, if he nesds such 36 {axternal) clock signs! to operste to 2 pravise clock (iming) observed. As slready described, this is necessary for communivstion aveording
o the 130 14443 type A standarnd,

i the receive mode, the smart card chip is supplied via the switch 87 and the cutput SIGOUT a digitized, iapped from the antenna 1 received signal. The signai shapey 84
functions as an amplifier in order to be sbils to revsive aven wesh signals, and 85 a tiveshoid switch, to provide a digital sutput signai at the sutout of the signal
conditiones. For example, as 3 threshoid switch, 2 Schmitt rigger can be used, which outputs a definite high or low leve! depending on whether it exceeds or falishelow a
predetarmined thrashold value.
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The push-puil outputs of the cutput deivers (see ampiifier units in P15 Fig. B Switched to BND, 0 that from the antenna 3 and the capacitor £1, a paralis] resnnant clroult
is formed. in order 0 save encrgy, the smphifier 20 can be switched to g power-saving mode iy the recelving made of the interface moduis.

The ascilistor 88 generates the 13,56 M carrier fraquency signal reguived in the transmission mode, I ihe osvillator osn not be switehed off in recsive mode since its
wransient process may teke too long, then the oscilletor is praferably operated at a muftiple R of the camier fraquency signal (o5 27,120 MHz) n the receive mode of the
irterface madile i order not to wrosstatk the possibly wesk receive signal 1o distwrl. In the trangmission mode, the reguired 13,56 Mz signal oan then be generated by
shviding the ascillaior signal by N by means of an aptional divider 82,

The control signal inpud GTRL Yor 2 conterd signal is optional, since the contred signal for switching the apsrating mede can also be derived trom the input signal et the
sigral input SIGIN. For exaraple, 2 monosiabie timer (monofop) osn genersie & contred signs! from the input signal to SIGIN. it only gives an active ngu if the chip wems
4 send data. Triggert now with the first edge of the input signal, the monostabie timer, you get as an output of the fimer 2 condred sigral. In particulsr, the timer should be
ratriggered reatlized and st so that it Talis bach 14 the itlal state, for example after 2 time of 1 14 2 times the bR duration {maximum of the FOT, Framne Guard Time}.
Thus, the comred signal agaln asserty g receive operation when no data ls sem.

FI. 3 schemationily shows the structre of an interface moedule for connection to & chip with conventional RF interface.

The active transponder unit according 1o the invention has 3 receiving branch and a transmitting branch. The reception branch consists of an antenna 3, an input amplifier
21, an gutornatic gain control 82, and an smgifier which is preferably designed as g push-pull gmplifter (7 1) Purthenore, 2 ransponder ohip O s connected vig s
antenna connections to the push-pull ampiities.

The transponder chip CL is 2 conventional RFID ohip according 1o the prior art. it is usually connectad 10 its torminals with an antenna, 2., 8. in a smart card connested.
Funthermors, the trsnspondss chip CL s designed so that the data trangmission from the tansponder unit 3o @ reading device is ossried out by means of load miduiation,
This iz aimost always the case with the usual REID systems used on 13,56 MMz or aiss 125 kHz {83180 /150 14443, 180 /7 1EC 15693, 150 / [EC 18000-3).

The ransmisston Hanch consists of 2 demodutation circult 37, ameduiator oircuit §, an osclilator & {eg 13.56 Mz}, a conpolier 95, and & ransmissinn amplifier 80
connewted 30 the sntenna 3 Demodutation slroul 38 may consist of, for example, 2 reciifier 46 snd  threshold switch 37,

in the receiving made, a voltage is induced in the amtenna 3 by the magnetic field of a remote RFID reader. Together with the capaciior 81, the amtenna 3 forms a paraliel
reganant CiTCull whnse resnrant raguency Coresponds approxi ly 15 the Wansmission Fequency of the RFID reader. The voltage spplied 16 the rosonant cirouit is
sypphied vis the switch 7 i the input amplifier 31, Vis 2 gain exclistion 92 the gein of the Input ampiifier 91 Is adiusted so that the citput emplitude of the gmplified by
the input amplifier 31 voliage remains largely constant. The time constant of the control is preferably 5ot so that the output voltage of the amplifier 91 remains constant
at differery distanoes 1o the reading device (e different induction vollege i the oull 3, moduiation signsls, howaver, {eg 10% ASK with 106 kit / §) van not e suppregsed
by a too fast control.

The outpwt signal of the ampiifier 91 s fod 10 & further amplifier, preferably & push-pull ampliifier {¥ +3°). The ouipit signat of the push-pul amplifier is fed via (st least) 3
serigg resigtor 83 o the terminals of the contactiess REID ohip OL. The ampiitude of the cuipa signal of the pughrpull armplifier ¥ + 7 V- is chosen go that the BFID chip GL
can be supplied by the oulput signal with sufficient energy for operation.

The REID ohip CL thus recelves 2 signat which corresponds 1o the signal of the remote resding device nvey time and behaves proportionally in amplitude. The RFiD chip i
s aise shie to do this Resder received eommands i evsluate, svaiuate and possilily work off.

As goon ag the RF1D chip CL hag recsived & command and has procsssed i, it trles (o retum a responss to the remote reading device. For this purposs, the RFID chip
usually uses 3 load moduiation, d. H. An additional paraiel resistos in the chip is switched on and off in fme with the moduiation signal. This resulls In measurable
wasigtions i the voltage drop across the resistors §2 84, In other waords, the BF 40 voltage at the terminals fs modulated in ampiitude. The demodulator olroult 98
demodilates this ampiiiude-modilated AD voitage signal and thus neithey reconsiructs the origing! modulation sigral.

The demaodilation cirouit 88 consists i the simptest case of a bridge rectifiey 96 and 2 threshold value switch 97, Another possibility Is to Implement the demoeduiation
clrault frorm an & 7 D converter and 5 subserguent signal provessing (eg s DSB processor with sofiware). In RFID sysiems using losd modulation with subossriers, I is slso
possibie to filter out 8 subcarrier band formed by the load modilation {Upper subcartier band 13,58 Mz + f .y, iower suboarrier band -13.56 Mhz - { iy } and subsequent

pInCessing.

The modulation signa! reconstructad by the demadulation clroult 97 is aiso supplied to a controlier 95, This switches the clrouit sccording 1o the ivention with the first
erge of the modulation signs! as gulckly as possilie in 2 transmi mode, 5o that the date generated by the REID ohip CL. dets can siso ke ransmitted o the remote
rxadey.

For this pusposs, first the switch 7 is switched frorm the antenna 3 1o the osciilator & {13.56 MHz). This Is necessary i ordar 10 continus 1o supply the RFID chip Ol with
361 AT voltags of the comrect fregquency, At the same time, the controller 31 activates the amplifier 80,

The reconstructed modulation signal and the signal of the csclilator 8 Is fed to the moduiator oirouit ¢ The exact function of such a clroult has already been desoribed In
detall, The cutpul signal of the nodulstor circult 2 is supplied 16 the smplifier 20 and sent vig the antenna 2 1o the remots resder.

# the contrel unit 35 is no longer supplied with & modulation signal Tor g defined tirme §, 1t is provided secording 1o the invention that i automatinally switches the clreuit
according to the Invantion back fia the reception mode. The duration of the time € s expediently set batween the duration of one bt (50 144488 ~ 10 px) and the
Frarne Delay Time {minimuem thne untll the noxt signal of 2 reading devins, 180 14443-& ~ 86 ps).

25y important role is plaved by the signal aniving at the contratler 95 from the receiving branch (31, 92, +, -} If 2 reader sends data to the ansponder unit by msans of
an amplitude moduiation of the tansmitted field {sg, 150/ 15D 1444840 100% ASK, 180 7 1£C 14443-8: 10% ASK), this modulation is also forwardad 10 the wraneponder
chip CL. . The demadiulation ciroult 98 may ot distinguish botwesn a modisiation signsl from a reading device snd a iesd modulstion of the RFID chip GL, sines both
fitede srodutation of the RE signal 33 the terminsls of the RRID chip CL.

express themselves as smpl

A load moduiation of the transponder chip L Is, however, only at the termingls, & mudulation signal of the reader, howevas, alrsady in the receiving branch {31, 92, ¥ +, )
of the clroult according to the Inventinn fo recognize. 11 s therefnre Intended to switoh the ciroult according to the Invention only in the transmission mods, If 3 moduistion
signal {amplitede modulation) exclusivaly a1 the terminals of the RRID chip CL, but net . Emnpfangszwely can be detected, since B is only in this caseio g Load
redulztion is. i FIG. 8 this is indicated by the fed into the controliar 85 from the reeiving branch {871, 82, ¥ +, V) signal,

A second possibility for distinguishing 1s the evalyation of the moditation depth of the signs! at the terminals of the RFID chip. Load mndulstion achieves a moduistion
depth of less than 100%. Approximately 25% was determined i the lsboratory setup, other values resul from the combination of differen resistors 48, 84 with different
RAID ohips OL. it is thevetore Intended to make the distinction between the ioad modulation and the moduistion of the resding device by determining the moduiatinn
depth hased on predetermined switching threshoids, if the strangth of the modulstion signa! is above & frsy, high threshold, then 5 signsl of the resding device is present.
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On the oiher hand, i the modulation signa! is srmatler tham the first switching threshold and optionaiiy grester than 2 sacond switching threshold, it is detected that a load
moduiation is present. & chengeover to the transmit mode iskes place iF the moduistion was csused by & inad moduistion.

18, 1 shows schematically the structure of a simplified buerface module for connection (o s chip with conventionat RE erface.

i this embodiment, nstead of & linear amplifter, 2 TTL driver in push-pull circul? 23, 24, 25 is used. A modulation detector 22 serves to detect an ampliude moduiation
sent by the reading device and, according to the invention, switches both cistputs of the pushguli circuits 23, 24 10 3 low lave! during the modulation puises of the reading
device which caries out & 100% ASK moduiation. if, on the sther hend, the transponder chip Ol and the reader use a 10% ASK madiletion for the dete transmission {for
example ancording to 1830 7 1EG 144458}, # is provided that the modulation detentor 22 switches betwesn two push-pull clecuits with different levels of the oulput signal
iy fore with the received modulstion signals,

Another way of coupting the transponder chip OL is & capacitive or inductive couphing. FIG. 11 shows the relavant section of & simplified interface modiile for inductive
conpaction i a transponder.

For an inductive coupiing, the oircuit has an additional antenna 29, which can be hrought into resonance by means of # capasitor 26 1o the opersting Frequency {ag 13.56
Mz}, A transponder consisting of a Yansponder chip Gl end an entenna 28 is positioned i the immaediate vicinily of the antenna 28, so that the bast possibie magnetic
coupting betweer the antennas 28 and 22 can be achizved. Even with this airangemant, a load modulation of the transpondear chip GL can be easily detacted.

The rdustively couplable interface rrodule and 8 further antenng connected thareto {see raference numers! 3 In FIG Figwre 10 ) can be aranged n 8 terminal be. The
renge of an ordinery trensponder can be increased with the help of such a terminal. The cwner of & mobile device could, for example, establish a communicetion between
his transponder and an unfavorably seranged o3 for other rrasons not easily aacessible reader by hoiding the anspondes to be provided acording to the invention with
a5 nductively coupled Fterface moduie moblie device,

The fotlowing table shows the resulis of perfonned range measurements: transpondey antenna size Range Contactiess chip card &0 x 80 mim Lyam Uptimizegd digitat
singg rrodulstor XOR 80 « 50 mm £ 50 con Oplimived digitsl ring modsiator ¥OR 20 % 20 mm 2 25 om

As can be seen from the table, large communication ranges are achieved with the mzthod scnording to the invention, sven with very smail antemnas,

it has besn found that smali antennas, 5g i a BIM card with s own antenna (abowt 15225 mm 7 ), with a conventional ioad moduiation reach only very low reading
ranges. Often it is even impossible io communicate with @ comactiess reader when the SiM card is arranged with an antenng, for example it a moblie device. if one of
the tranemifters according i the invention is used in & mobile termingl, not only is the range significently increased. i additing, advaniage can be sxpiited be that
mshiie devices such as mobile devices, PUAS, ete, hgve thelr own power supply Bettery), which can glse be used o power 5 cboul acoording to the favention,

The describad sobstions can be seen as an allermative to the use of MIFC units that aitemately amii thelr fisld In the active mode of the NFG system. Howeves, the present
solEtions can alse serve as an sdvaniagenis suppioment 1o the passive rmaode in an NFG system,

Thus, an NFG unit coutd be adepted, in fts passive ods in the role (“Belng Card’}, in which the NFC unit is to perform 2 ivad modulation, o hehava in the sense of the
present solutions. For sxample, the MFC unlt could always act as an active fieid-sending component. Likewise, howaver, the NFC unit could also distinguish between and
possibiy switch between a fitst sub-mode comesponding to a conventional isad moduistion and an actively transmiting sacond sub-mode in which the ioad moduistion
i snuleted, Such an improved NEC unit can gise communicste with srdinary RFID readers over a Ionger range using the modified pagsive mode of operation. Since NFC
uniis for aunnomous ansmission in thair conventionat active mode will akready have certain units - such as an osciilator, an amplifier and & controlisr - raiatively faw
verodifications of an NFS chroult are required 1 forr @ dirouit aocording (o the present application (0 seglive an NFC unit

artis) aspects of the individual embodiments can be combingd with one snother, a3 becomes clear from the sxarmples i the following paragraphs.

A sutable modulator circult can be selected based o the application in, for sxempls, the above-mentioned cornponert combinations. Alse, the various types of
subcartier moduiator and carriar fraquency modulators shown can thecretizally be srbitrarily combined in a modutator. Whather a passive mode of operation is provided,
snd under what conditions and how a gwitchover aocurs, 16 /iso selectable depending on the appilcation.

The individuat functionet components of the tensponder unit: antenna, interface unlt, chip and possibly powsr supply unil cen be arranged separately in a varisty of
comiinations of integrated togethey in one unit. A Wranspondar unit according to the invention can be forrmad, for example, 85 a speciaily designed ansponder, in 3
portabile data carrier, in particular e ohip card, which optionally has a battery. A poriable diats carries, In particuler & SiM cerd, with chip and interface unit can be
connectad in 3 mobile termingl 1o an extarnal valtage source and / of an extemal antenng. The interface unit oan be aranged in a lerminal, connected 10 Hs owr oran
exiernai antenna, snd communicate with a chip that is arranged reversibly or Sxed in the terminal or temporarily on the terming,

With referencs 1o the Fig. 13 10 18 in the following, improvements will be desoribed, especially for the in Fig, 12 shown appiication are advaniageous. In Fig. 12 beoumes
a mass storage card connectabiz to a terminal shoswn 33 a ranspondsy unk. The following portable data carriers nan be seen as analogous appiications: a SiM card, 2
secyrity modite for a payment ransaction termingl, 2 secuity module (TPM - Trusted Platfonm Maodule) for & compiter or & USE token conpretable to & termingl,

ided that i is aiso adapied acnording to the invention Have means for wirelzss data communication. Therefore, the geneeie teym “portabie date carrizc” is 81 least

iy used in the Tollowing and dispenses with the representation of the optiona! existing components mass memory 122 and associsted control unit 124,

Flgure 13 shows the structure of the interface module 121 Figuse 12, The mterizee module 131 comprises an arplifier 130,  signal processing unit 135, 5 conventional
passive mode clreuit unit 134, which typizally includes 5 ractifies, a dernodulator and a ioad moduintor, and & selzator 1385, The interface module recelves an externat
supply voltage Voo, MMU via an input Yoo MMG and provides its own supply voitage optionslly via an output Yec_out resdy.

The mgss siorsge osrd 120 off Fig. 12 oor thus e suppiied fronn twe possible sources of energy. i receives R supply voitage either from the powsr supply 128 of the
termninat 127 {YOO-MMO) of from an extamal highvireguency field (VOU-HF).

i the Fig, 13 Selector urit 135 shown svaliates whather 2 supply voltans YOG-MMG Is presant and switches an intemnal selention signal {e-nabie} of the interface rndide
131, preferably depending on the presence of the provided by the terming! powsr supply, Tepending on the ntemad selection signs!, the interface modile 133 uses sither
3 passive mode of operation (passive interface unit 134 activated and amplifier 130 and signal processing 136 deactivated) of the active oparating mode according to
shie invention {passive interface unit 134 deactivated and amplifier 136 snd slynsl processing 138 avtivated). The selection unit 138 can further evaluate whether the
sxkernal power supply Veo-MMC is present in a sufficizm amount and possibly even evaluate its temporal evoluting,

it the rnass storage card 128 s off Figure 12 in the terminal 127, 1 draws Hs supply voltage from the powsr supply 128. The sslection unit 135 turns on the amplifter 130
g the signal processing unit 138 0 send the dats to be enemitted i the avtive mode of operstion.

O the ather hand, If the mags storage card 1280 is not Inserted In a ferming! or 17 1 does niot receive sulficient power Trom a 3ermingl, the mass memory card 128 s
supptied from the energy of the received radic-freguency field, The selecting unit 138 turns off the amplifier 130 and the signal processing unit 138, and activates the
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communicaiion unit 134 o perform, for exampie, a conventional ioad moduliation of 2 present high fraguency field

Dptionally, 3 battery of the mass memony card oan He used in addition 1o the powsr supply. In the passive mode of oporation, the mass siorage card 128 thus operales 35
& conventional active of passive tansponder. The selaction urit 138 may be adapted to design the selection signs! depending on an availahie battery voltage and / or
energy capacity of the battery.,

Afternatively o additionaily, the signal for selacting the operating mode can be specified independently of 2 messurad voltage supply. The solect signal rmay be generatad
in responses to @ ewnmmand recsived from the mass storage card 120, as well as genereted in response to the application currently sxecuting on the controiter 125. The
spiaction of the passive opersting mode can be salecied for certain applications, which shouid exchange data contactiessly only cver very short distances for safety
segsons. Such sn application could be, for example, a0 siestronic purse. On the wthey hand, @ second sppiicstion on the control unit 125, such g3 a pubiic rengport tioke,
may select the active mode of operation io take advaniage of the increassd range.

it may even be usetul 1o provide a defauit value for the selection signal. For exampie, for a mass storags card that uses a Yickst application a3 2 defaull application after
2 avtivation snd bas no battery, it rmskes sense 1o seigst the default value 3o that the passive mode of speration is preget. I, on the other hand, the mass remory card
has 3 battery that is suffciently powerfisl at lzast in the fully charged siate, the defauit valus shouid be used to select the active operating mode of the mass storage card.

Control of the selection signal may also be used 1o selectively increase or dacreass the rangs for a particular Yime window of 2 tanzaction. The time window may be an
introgductory phase, 2 centrsl phass o & final phage of the transaction. For example, it the introductory phase, a structurs of the communication consection and an
authentization taks piacs in the centyal phase Debiting {of 2 ticket} and, In the fina! phass, Ingging the transaction and remaving the communication ink.

For sxampls, if 3 ticke? application inftially cperates in active mode, that mode may be ussd for 2 phase of the mass memory card 120 sppeoaching a ticket machine
regder, Since the cormmunication associsted with 2 tioket ansaction osn already curmmence 8) o greater relztive distance, the Hime required for the ticket transsction is
shortened.

As soon 85 the selection unit 135 of the mass storage card 120 detects 2 predetenmined vaiue for 3 contactiess power supply by an 3F fisid, it genarates 8 comasponding
ievtion signsl B order 1o switch the mass memory o into the passive of g Frade, The pred ined value can e selected 1o ensure that the imsss Sorsge
card bs within the cormmenication range of the resder sending the KF field.

in addition o a8 81 alamative (o 8 switchaver by the selectinn unit 1385, for example, the tickst spplicstion can force a switch 1o the passive operating mode for et east s
eertsin pariod of tme, preferably the centrat phage, of the ranssction, This, B could e ensured, i particuiss, that s tcket s not gocidentally canceled in & random
approach to a ticket reader, but only if after o rough approach aiso 3 tergeted approach i the communication area of the readey takes place.

Finally, it s alsn possible 1o use the active mode of speration for the peried of time a1 the and o7 3 Wansaction i aveid having one succassiul ransaction can not be Tully
compieted. Different combingtions of the time-dependent selection of the sperating mods for specific phases may mske sense depending on the ransaction typea,

Regarding Fig. 14 in particuler, ways to selectively deactivate an operating mode are described. Deactivation can b done in addition or as an altemative 1 a selaction of
e sperating mode,

Fig. 14 shows 3 portsble dsts cavder 1485, which is reversibly connented to a terminal 147 with its own cortactiess Interface for shortsange oommurnication 148,148, The
tereninal 147 has, in addition 1o & power supply 123 and & control unit 129, an interface unit 148, which is preferably an NFC imerface unit and 1o which an antenna 148 is
conretted. The terminad 147 may thus ocowr In different roles in an NFG system of an RFID systern, depanding on the salected mode of speration {"helng reader”. "aing
sard” and ‘peerto-pear’; of the contactizes imerface uni 148

in the portable data canier 140, the antenna 123, the interface moduie 121 and the control unit 125 are arranged. The portable data carmier 140 is optionally supplisd with
3 suppiy voltage YOI MMG by the power supply unit 128. The nontrot unit 128 of the terminal 147 Is connected at least tn the interfane moduls 127 and optionally also to
thie control unit 125 of the portable data carrer

When the interfacs unit 149 of the termingl 147 operates in the "SeingReader” maods, 8 portable data carrler 140 not inserted In the terminel 147 could wirslsssly
eomininicste with the terming 147,

#, on the other hiand, the portable dats carrier 140 Is inserted into the terming! 147 88 shown, such contactiess communiostion is ganeraliy undesiable. 4 contactiess
communication betwesn the portabie data cartder 140 in its inserted siate and the terminal 147 would even be harmfyl because the reading of other comactiess data
carriars, which are aign In the response field of the terminal 147, difficuit or aven prevented. n any case, af ieast the performansce of the contactiess Imterface of the
termmingl would suffer because first s collision between the then exizting twe contactiess Fransponders (inserted purtable data carrler 140 and exbermal RFID transponder)
swould have to be resolved, Furthermore, | may be undesiable for both the portable data catrier 140 and the termingl 147 {o communicate as an NFC uni inthe
BeingCard rmode with an external reader,

it 1 ervisaged to give one of the two contactiess interfaces 148, 148 and 121, 123 existing in the system cwmprising termingl 147 and portable data carrier 146 an
increasad cominunieation priority. The other contactless Interface may optionally He desctivated permanently or temporarily. The pricrity of an Imerface should preferabily
be sesigned temporarily, For example, B gy be advantageous 1o assign  fghey priority to an NFC nterface of the terminal ot 5 first thne whan 1S i @ eerisin mode, in
particuiar the mods "ReingReader”’, At a second time, however, the contactiess interfacs of the puriabie data cartier 140 should be assigned o highae priority. For the
priositization of the terfaces, s deactivation signal for one of the two contactiess interfaces is generated in the systern of terminal 147 and poriabie dsts cavder 140,

& fest oriterion which inlerface is 1o be preferred may be the sppiicstion 1o be exewied. For exampie, it sy be yseful to communivate with some applications preferably
via the portable data cartier 140, for exampie for paymaent transaction applicstions. On the cther hand, othey applications will preferably communicate viz the contactiess
isterface of the terminal when, for example, software Tor the terminal 147 is 1o be lvaded. Andther critevion rsy iso be the looation of the spplicstion being executed,
‘Thiss, it may be easy for an appilcation running on the control unit 125 of the portable data cawier 140 10 communicate with an extemal contactiess reader via its own
contactisss interface 121, Conversely, for appiization software executed by the control unit 129 of the termina! 147, 1t may be assiar (o uss the (NFC) interface unit 149 of
the terming 147,

Anather criterion for determining the priority of the contactiess interfaces may be the Being Reader, Being Card, and Peerto-Peer {(NFC) interface unit 129 of the terminal
147, Alsg, specifications that the user of the torming! 147 has selacied, for exampls, in the contaxt of 3 davice configuration can be used 85 a oriterion,

Yarious mathods oo be wsed to switch the priovity betwesn the (wo conisrtiess interfaces.

Aocording to 2 first approach, the comsed unit 125 of the portable data carrier 144 sends a command viz the internal commurtication interface 141 1o deactivate of {fe)
activate the contactises interface to the interface unit 121, The cartactiess nterface of the texminal 147 atining 3 higher priceity because the contactless imterface of the
pourlalie volume 125 is eompletely deactivated, A reconnection of the contactiess imerizoe of the ponshie dsts canier 140 by the control unit 128 can be carried ow
automaticaily with the receipt of any sdhar command or a commang spacificnily for this purpess via the cortact interface 143,
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Accnrding to 2 second approach, the intarface unit 121 of the poriabile data carrier 149 is activated or deactivated by means of 2 special release or deactivating signal,
bspassing the control uni? 123, The ensbile signal msy be, for example, 3 logle signsl Jeve! high or low). Agsin, the contactisss interface of fie terminal 147 attalng a
Higher prinrily by deactivating the contactiess imeriace of the porisble data carrier 148, Such a deactivation signal can also be applied for @ short time, for example, ata
fime whon the fermingl's contactiess interface unkt 142 sends a REGUEST signal. (o establish a communioatinn connection (o 2 possinly present extemal fanspondes.

oeording io s Hivd approseh, the ntemal supply volage YOO_MMC, which is supplied 1o the portalile data carrler, s errupted. i sddition (o the interuption of the
power supply, howevsr, further steps must be teken to prevernt the activation of the contactiess interface of the portable data carrier by an external high-fraguency field of
& reading device o7 by the high-frequenny fisld of the terrmingl, For sxampis, means, not shown, fray Be provided inthe portable data carrier 140 {0 recngnize that the
portable deta carrier Is inserted into a terminal Such “builitin recognition” will be described later.

Fig. 15 FIB. 12 shiws & portable data carrier 150 with an intemal antenna 123, which is equipped with a tenminal 1 87 with an external antenna 158 which can be used for
e portabie data carrler, The portabie data carrier may optionafly use the internal antenns 123 or the externs! anterna 188 of the terminal 157 for contactiess data
Tansmigsion.

i the i Fig. 15 in the embodiment showe, the portable data carrier 150 has checking means 151 which are adapiad to check whether the portabie data carrier 150 is
sonnertad 10 80 oxterna! antenna 158 The iustrated exemplary smbodiment of such a test device 157 makes use of the typleal property of an RFID antenna for the
frequency range 18,56 My, socording to which the DO resistance of such an antenna is generally only  few chims. For testing a connection of the antenna is placed with
5 migh-impedance puli-up resisior 153 to the supply voltags YW, The second terminal is temporarily grounded (GND) tn a switching transistor 186, If there is a gaivanic
eonnetkion batween the we eonnection slovks through & low-impedance srtenna 188, the switching opesstion of the istor vasn be d d a5 a potestial change
fvoliage jump) at the input of an evaiuation clroult 154, for example In the form of 3 Achmit trigger.

it s ancther possibiity 1o send the portable data carrier 15C at least for a first time, for example after switching on the terminal 187, via the contact interface, a spacial
eommand Tor selecting the antenng, I such & command is nol sent bacause, for exarmple, an exvtermal wvenna 188 is not svallsble or because the user of the terming!
has selected a conesponding usey configuration, the internal antenna 123 of the portabie data carrier remains selecied. Another specia! command should be provided for
switching back from the externa! antesna 185 o the inderns! anterng 123 o aliow multipie switching hetwasn the smlgnnas,

Athirdd approach to switching betwesn the svalishle amemas Is to use @ simpie switthing signal fhigh or low lavel) which tan be spplied Io an axplichly provided purt on
e portabie data carrler interface. For example, this switching signal may be 3ot {o a fixed lzvel 1o indicats the presence o absence of an extemna! antenna, Such a
switching signsl atiows the terminal 38 nerded, so In particular depending on the sperating state of the terminal 157 or the user configurstion to make a selection of the
antenfia.

Means for detecting whether the poriable data carier is built into 8 termingl {built-in recngnition} are first gensrally explained and then with refersnce to the Fig. 1610 18
described in more deizil.

#ur a variely of functions i may bs important to know whether the portable data carrier is instalied in 8 terminal or whether the portable diata canier is operated
independently of a termingl, it is theretors intended o provide at least two moedes of operation {"independent’ operation and "dependant” (huliting oparation) in the
povtable data carriern. These twa rmodes of aperation may inllislly be selectabie ndepandently of a possibie active or passive mode of operation of the portable dats
carrizr, Usuatly, howsves, the independent mode of operation is fixed be connected 1o the passive mode of sporation, since the power supply of the portable data cawier s
carried by the field of contactioss reader

&fter o start of eperation (startup) of the terminal, the tenming! is in avcordance with the MMO specification in the so-cailed "Card Idemtification Mode”, i this mode the
terming! searches for {new) connacied cards. A mass storage card scuording 1o the invention is therefore initially siarted in the independent operating mode. if a
eommand SET_RTA Is receivad via the contact inferface, the mass storage nard changes 1o the depandent operating mods.

For s S card 85 @ portabie data carier can bie used @8 3 switching criterion of independent in the dependent mode of operation, the application of 2 reset sequence on
the contact intarface of the reception of a first APDU vig this interface,

Optionally, 3 change from an independent tn a dependent operating stale 0an be made dependant on 3 successiul authentication, The authentication mayv be & mutugl
authentication bebwess the larming! and the portable data corrier, bt & showld 21 lesst inciude an suthentication of the fonal b the portable data carrier. Suchan
suthentication betore switching the operating staie may b useful, in particuias, ¥ the tormingl, for exampis, for the purpose of PIN entry must be particulaely trustworihy,

inthe FIGS, 16 and 17 are the slectrizal eonnactions of the corntact interface of an MM 182, 172 as a mass storage card by # host 151,171 shown a3 the terminal Tor the
MG mode o the 8P mode acourding to MuliMaediaCard specification,

i another method for detecting 8 bulitin state of a portabie data carrier, the state of ot least one of the contacts of the cuntact interface is checked in order io select the
aperating rode scrordingly,

in the 0856 of the mass storage cards 162, 172 shown, at least one of the lines CMD, BAT, GLK, YOC_MMC, VG, VSST, va32 is checkad 3t & time which is sfter the

stariup of the terminal 161, 171, For example, the linss OMD, DAY are at @ high level by & puitup resistor in the idls stete. The line WOOC1 is at a high level and the line VE81

is 8t @ low teve!, Whern at least one of the levels Is equal o that expected for the buift-n state, the mass mernory card 182, 172 switches 14 the dependent {*buift-in’} made

of operation. Otharaise, of I, for exsrmiple, the measured tovel vaives do not eorespond jo an expected cornbination of the level values, the meass memory card 162,172
in the independent mods of oparation.

in Fig, 18 Another possibifity for 3 bulit-in detection is shown, in order {0 detect whether s portabie date camier 13¢ Is instatled In a terminal 187, the logic level of #
contact, which may be connectad, for exarnpte, with & puil-up resistor 181, is gueried. When the contact is putled low {GRD) by 8 switch 188 i the terming! 187, K canbe
deterted by the porieble data caerisr 180,

nstead of the switch 188, 3 direct connaction i ground {(GND) in the terming 187 can alse be used. The switch 188 may be adiustable by 2 user configiration of the
tereninal 187, Further, the switeh 188 may be configured to ground the contact for detection of a built-dn condition anly at battery vollage present in the termingl 187 by
the powes supply 128, Such a configuration is particutarly advaniagsous since the portabie data carrier 120 afways detects the state "hullt-in’ and sslects the depandent
rante of operstion when there is battery vollage in the termingl - regardless of whether the terminal is cusrently on or off O the other hignd, with a discharged battery, the
independent mode of operation is s=iected so that othar software features may benome avaiizbie in the portabie data camier 180 {eg, an emargency mode). Yhe
possifitity of seting the switch via 8 user configuration as weil g5 the monftoring of the battery voltage can alss be isgically iinleed and thus combined with each other.

in & further variang, the switch 183 is a mechanical switch, for examiple a DIF switch or slide switch,

The poriable data carrer 180 should behave differently in the dependent mode of operation than in the ndependent mode of operation. in particular, acosss rights to
progyam parts and / oy data of the fils system can be designed depending on the operating mode. Thus, i may be usefis:, for example, 1o be able to desoribe certain data
via the contavtiess ierfaces 121, 123 only if the portable data carrier 180 is nsislied in 2 terming! 187 gnd the purtabie data carier 180 has slss recognized this state.
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The chenges in the date may be dispiayed 10 the user via a display devies, not shown, of the terminal 187, On the portabie data carrise 180 program parts and / or data
sz provided with complex avcess parissions. These secess authorizations can be used to gpedify in which operating miode {independent, dependent, active, passive,
active dependent, passive deps fent) @ particular program pen may be calied, or whether data in this cperating state may be read, written,
deieted or used,

jent or passively indep

Figure 15 shows an inproved clrcell for sn interfece module, for exampls inthe senge of Fig, 8, which makes it possibie 1o synchronize the required ascilistor vie g PLL
siroult with the received signal of & reader, Therefore, the osciliatoy does not need its own quartr orysial.

An imierface moduls 197 is connected to an antenna 3. The interface module 197 comprises an ampiifier 83, & signal processing unit 198 and 2 modified osciifnior
clreait, The modified oseifiator oireyit 192187 invlydes 3 volisge controlied oscifator 193, & first Binary divider 194 (1 /7 v}, o seeond bingry divider 195 (1/ ), 2 phase
comparaior 196, @ low pass fifter 197, and 2 sample-and-hold circuit 122, As sampie-and-hold cirneit 192, for exampie, 3 conventional airoult named LF 198 from Mationa!
Semiconductor may be usad.

The oseiiator ooyt 19250 137 osn be switched between the stetes “ressive mode” snd "ransmit mode” by 8 swhtching signs! 199 received from the signal processer
191, which is applied 1o the sampie-and-hold circult 192

Via the antenna 3, the 13.86 M-z signa! of a remote reading devics is received and fod via a signai conditioning 84, for sxampis in the form of a Schmitt trigger, the signal
processing. By the seeond binary divider 195, areference signal for exarnple, with the freguency 8.87 Mie, genersted fom the received signal and fed to the phase
comparaioy 196, The voltage nontrolied oscifiator 193 generates a second frequency, which is preterably higher than 13.56 MHz and may be 27,12 MMz, for sxample. By
e first Ginary divider 194, 8 secend reforence signal, for example with the frequancy 6.87 MHz, generatad from the signal of the oscilistor ard alss supphied o the phase
comparatos 188, The phase comparator 196 gensrates from the phase and frequency difersnce of the two refersnce signals, 8 control voliage, which is smoothed ine
inw-pass fiker 197 and then the sample-and-hold circult 192 is supplied.

The sarnplesnd-hold clrcull 192 is operated according to the invention in the receive rode In the ssinpie moede and 80is as 2 voltage folicwer, so that the control voltage
is supptied unchanged io the voilage-controiled osclilator 183, Thiz hes the consequence that the osclilator 198 phase-lncked after a short oowsirnt pericd - In the
fraquency 1aths m to i of the two Binary divider - couplad (o the freguancy of the external reader {synchionized).

i the ransmission mode, the sample and-hoid cirault 192 is oparated secording 1o the vention I the hoid mode, The contro! voltage previcusly determinad inthe
recatve minde is now held, 9o that the osclilator 193 maintaing the set freguency. By the first binary divider 194, the fresuency of the osciilator 183 is divided down io
13.5% MHz and fed to the signsl conditioring,

For the benefit of the present desoription, e individus! advartsgeous features and arrangaments have not been repestedly Hustraied, discussed, snd cormbined i sach
embodiment.
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Effactive date: 20090722
Ref aouniry onde: RG

Freg format Rl LAPSE
BECAUSE OF FARURETO
SUBMIT & TRANSLATION ¢
THE DESCRIPTION ORTO
PAY THE FEE WITHIN THE
PRESCRIBED YIME-LIMIT

Effactive date: 20080722
Ref country sode: DK

Fras forssad Sext LAPSE
BECAUSE OF FARLURE T
SUBMIT A TRAMSLATION
THE DERCRIPTIOR ORTO
PAY THE FEE WITHIR THE
PRESTRIBED TIME-LIMIT

Effactive dater 20080722
Bl countny code: C2

Bran format teo: L
BEGAUSE OF FAILUR!
SUSMIT A TRANSLAYION!
THE DESCRIPTION GR YO
PFAY THE FEE WITHINTHE
FRESCRIBED TIME-LIMT

Effantive data: 20000722
Ref country code; EE

Frog format texd: LARSE
BECALISE OF PALLURETC
SUBMIT A TRAMSLATION
THE DESCRIPTION ORTD
PAY THE FEE WITHIN THE
PRESCRIBED TIME-LIMIT

Effective date: 20088722

Dpporent nasse: INSIDE
CONTACTLERS

Effective date: 20100421

Ref aouniry osa: SK
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PATENT AND TRADEMARK OFFICE PRANCHE ¥ e snto g

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/179,237 01/17/2023 07:02:43 PM ET iC18P115026US13

Title of Invention

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
INCLUDING MOBILE PAYMENTS AND TICKETING

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3258 FILED BY Katherine Campbell
PATENT CENTER # 61447161 FILING DATE  02/18/2021
CUSTOMER # 175023 FIRST NAMED  Siva G. Narendra
INVENTOR
CORRESPONDENCE - AUTHORIZED BY Usman Mughal
ADDRESS
Documents TOTAL DOCUMENTS: 4
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

175023 7590 02/15/2023 | EXAMINER |
Mughal IP P.C. PHAM, TOAN NGOC
iCashe, Inc.
1500 NW Bethany Blvd. [ arron PAPER NUVBER |
Suite 200 2684

Beaverton, OR 97006 DATE MAILED: 02/15/2023

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

17/179,237 02/18/2021 Siva G. Narendra iC18P115026US13 3258

TITLE OF INVENTION: METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS INCLUDING MOBILE
PAYMENTS AND TICKETING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0.00 $0.00 $480 05/15/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to:  Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

175023 7590 02/15/2023 Certificate of Mailing or Transmission
Mughal IPPC. I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
iCashe, Inc. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
1500 NW Berhany Blvd. the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Suite 200 (Typed or printed name)
Beaverton, OR 97006 (Signature)
(Date)
I APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/179,237 02/18/2021 Siva G. Narendra iC18P115026US13 3258
TITLE OF INVENTION: METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS INCLUDING MOBILE
PAYMENTS AND TICKETING
APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 05/15/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS I
PHAM, TOAN NGOC 2684 340-572100
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

| Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

w

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: [Missue Fee [_IpPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

() Electronic Payment via EFS-Web () Enclosed check (L) Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USpto.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONEIRMATION NO. |
17/179.237 02/18/2021 Siva G. Narendra iC18P115026US13 3258
| EXAMINER |
175023 7590 02/15/2023
Mughal IP P.C. PHAM, TOAN NGOC
iCashe, Inc.
1500 NW Bethany Blvd. | ART UNIT parERNUMBER |
Suite 200 2684

Beaverton, OR 97006 DATE MAILED: 02/15/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(1) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, arecord
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
B . 17/179,237 Narendra et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
TOAN N PHAM 2684 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.[¥) This communication is responsive to amendment and Terminal Disclaimer (TD) filed on 12/14/22.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) LJAll by (J Some* ¢) [J None of the:

1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a}).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.[] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.00 Notice of References Cited (PTO-892)

2.} Information Disclosure Statements (PTO/SB/08),

Paper No./Mail Date .

3.[J Examiner's Comment Regarding Requirement for Deposit 7. Other .
of Biological Material .

4.0 Interview Summary (PTO-413),

Paper No./Mail Date.

/TOAN N PHAM/

Primary Examiner, Art Unit 2684

5. (J Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20230209

Samsung Exhibit 1070
Page 396 of 501



Application/Control Number: 17/179,237 Page 2
Art Unit: 2684

DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application is being examined under the pre-AlA first to invent
provisions.

Allowable Subject Matter

Claims 1-20 are allowed.

The following is an examiner’s statement of reasons for allowance: The present
invention is directed to contactless communications devices and specifically to
contactless smartcard devices. The prior art fail to teach: “an antenna tuned to operate
at substantially 13.56 MHz, wherein the antenna interacts with a Near Field
Communication (NFC) reader external to the mobile phone device; and an active
transmit driver circuit coupled to the power source to receive power, wherein the active
transmit driver circuit affects transmission of data between the antenna and the NFC
reader”.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TOAN NGOC PHAM whose telephone number is

(671)272-2967. The examiner can normally be reached M - F (7 AM - 3:30 PM).
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Application/Control Number: 17/179,237 Page 3
Art Unit: 2684

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Quan-Zhen Wang can be reached on (571) 272-3114. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TOAN N PHAM/
Primary Examiner, Art Unit 2684
2/9/23
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;179 237 Narendra et al.
H ‘“ “ ““ Examiner Art Unit

TOAN N PHAM 2684
CPC
Symbol Type Version
GOBK - F 2013-01-01
GO6K | 2013-01-01
GO6K | 2013-01-01
GO6K | 2013-01-01
GO6K | 2013-01-01
GO6K | 2013-01-01
GO6K | 2013-01-01
Go6Q | 2013-01-01
HO04B | 2013-01-01
H04B | 2013-01-01
G0BK | 2013-01-01
GO6K | 2013-01-01
G06Q | 2013-01-01
HO04B | 2013-01-01
Y02D A 2020-08-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/TOAN N PHAM/ 09 February 2023 . . -
Primary Examiner, Art Unit 2684 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 3A
U.S. Patent and Trademark Office Part of Paper No.: 20230209

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ;179 237 Narendra et al.

H ‘“ “““ Examiner Art Unit
TOAN N PHAM 2684

INTERNATIONAL CLASSIFICATION
CLAIMED

G08B

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/TOAN N PHAM/ 09 February 2023 . . -
Primary Examiner, Art Unit 2684 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 3A
U.S. Patent and Trademark Office Part of Paper No.: 20230209

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/179,237 Narendra et al.
Examiner Art Unit
TOAN N PHAM 2684

Claims renumbered in the same order as presented by applicant [J CPA T.D. [ R.1.47

CLAIMS

Final [Original

Final

Original|Final

Original

Final

Original|Final OriginallFinaI OriginallFinaI Original|Final |Original

1

10

19

11

20

12

13

14

15

16

17

Ol |N[D || |wWIN

18

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 20

/TOAN N PHAM/
Primary Examiner, Art Unit 2684

(Primary Examiner)

09 February 2023 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 3A

U.S. Patent and Trademark Office

Part of Paper No.: 20230209

Page 3 of 3
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes |17/179 237 Narendra et al.
TOAN N PHAM 2684

CPC - Searched*
Symbol Date Examiner
G06K19/0723; GO6K19/0727P; GO6K19/07732; GO6K19/07749 08/03/2022 TNP
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes

Date Examiner

SEARCH

,8/3/22; 9/9/22 TNP

Interference Search

US Class/CPC

Symbol US Subclass/CPC Group

Date Examiner

SAME AS SAME AS ABOVE
ABOVE

09/09/2022 TNP

JTOAN N PHAM/
Primary Examiner, Art Unit 2684

U.S. Patent and Trademark Office
Page 1 of 1

Part of Paper No.: 20230209
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Receipt date: 01/17/2023

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

17/179,237 - GAU: 2684

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 17179237

Filing Date P021-02-18

First Named Inventor ‘ISiva G. Narendra

Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number |iC18P115026US13

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
I Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Kind
Codet

Publication
Number

Examiner|

Initial* | St No

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button] Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Aoolicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code?| Date PR Passages or Relevant
Document .
Figures Appear
1 110028813 DE A1l 2001-12-20 Hoffmeister Entire Document
2 11801741 FP A3 2008-07-02 Finkenzeller Entire Document
3 965082 FR A1l 2012-03-23 Charrat et al. Entire Document

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.

/T.N.B/
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Receipt date: 01/17/2023 17/179,237 - GAU: 2684
Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Siva G. Narendra
Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | iC18P115026US13

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature |I JTOBN N DHAM/ Date Considered ‘I 02/09/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTQO Patent Documents at www.USPTQ.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.N.P/
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Receipt date: 01/17/2023 17/179,237 - GAU: 2684
Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Siva G. Narendra
Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | iC18P115026US13

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Usman Mughal/ Date {(YYYY-MM-DD) 2023-01-17
Name/Print Usman Mughal Registration Number F52887

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.N.P/
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Receipt date: 01/17/2023 17/179,237 - GAU: 2684

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.N.P/
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Receipt date: 12/14/2022

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

17/179,237 - GAU: 2684

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 17179237

Filing Date P021-02-18

First Named Inventor ‘ISiva G. Narendra

Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM

Attorney Docket Number

| 18.P115.026US13

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
I Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 386106 A [1995-01-31 umar Entire Document

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Kind
Codet

Publication
Number

Examiner|

Initial* | St No

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button] Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Aoolicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code?| Date PR Passages or Relevant
Document .
Figures Appear
1 000010668 P A 2000-01-14 Funatsu et al. Entire Document
2 005018671 P A 2005-01-20 Okawa et al. Entire Document
3 P007199847 P A 2007-08-09 Nakao et al. Entire Document
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Receipt date: 12/14/2022 17/179,237 - GAU: 2684
Application Number 17179237
Filing Date 2021-02-18
INFORMATION DISCLOSURE First Named Inventor ‘ Siva G. Narendra
STATEMENT BY APPLICANT [ — 2004
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | 18.P115.026US13
4 P007328689 P A 2007-12-20 lYamada et al. Entire Document
5 11998012674 Wwo A3 1998-07-23 |Field Entire Document
6 001088659 WO A9 2003-01-03 Wong et al. Entire Document
7 2003029942 | o] A3 2004-02-26 Burger et al. Entire Document
8 003081319 | W[e] A3 2004-01-22 Thomas et al. Entire Document
9 P006091709 WO A2 2006-08-31 Narendra et al. Entire Document
10 |P626500 Wwo A1 1996-08-29 |Peek Entire Document
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
e e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.
1 Pdvisory Action notified February 07, 2013 for U.S. Patent Application No. 12/960,070 {Docket No. 115.001US3).
2 Final Office Action notified December 11, 2012 for U.S. Patent Application No. 12/960,070 (Docket No. 115.001US3).

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.

/T.N.B/

Samsung Exhibit 1070

Page 408 of 501



Receipt date: 12/14/2022 17/179,237 - GAU: 2684
Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Siva G. Narendra
Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | 18.P115.026US13

3 FFinal Office Action notified October 25, 2014 for U.S. Patent Application No. 12/960,070 (Docket No. 115.001US3).

International Preliminary Report & Written Opinion notified September 09, 2011 for PCT Patent Application No. PCT/
|JS2010/025014 (Docket No. 115.024W01).

5 International Preliminary Report on Patentability & Written Opinion nolified August 28, 2007 for PCT Patent Application]
No. PCT/US2006/006361 (Docket No. 115.001WO1).

6 I:temational Preliminary Report on Patentability and Written Opinion notified August 02, 2007 for PCT Patent
pplication No. PCT/US2006/006361 (Docket No. 115.001W01).

7 I:temational Preliminary Report on Patentability and Written Opinion notified August 02, 2007 for PCT Patent
pplication No. PCT/US2006/013603 (Docket No. 115.002W01).

8 ':temational Preliminary Report on Patentability and Written Opinion notified August 02, 2007 for PCT Patent
pplication No. PCT/US2006/027847 (Docket No. 115.012W01).

l:temational Preliminary Report on Patentability and Written Opinion notified Oclober 06, 2009 for PCT Patent
pplication No. PCT/US2008/057588 (Docket No. 115.019W01).

International Search Report & Written Opinion notified January 11, 2006 for PCT Patent Application No. PCT/

10 |JS2005/019988 (DocketNo. 115.001U83).

International Search Report & Written Opinion notified September 22, 2006 for PCT Patent Application No. PCT/

1 1JS2006/006361 (Docket No. 115.001WO1).

International Search Report and Written Opinion notified April 15, 2010 for PCT Patent Application No. PCT/

12 1J52010/025014 (Docket No. 115.024W01).

nternational Search Report notified August 07, 2008 for PCT Patent Application No. PCT/US2008/057588 (Docket No

13 15.019W01).
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Receipt date: 12/14/2022 17/179,237 - GAU: 2684
Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Siva G. Narendra

Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | 18.P115.026US13

International Search Report notified December 16, 2005 for PCT Patent Application No. PCT/US2005/019988 (Docket
14
No. 115.004WO01).

15 International Search Report notified January 09, 2006 for PCT Patent Application No. PCT/US2006/013603 {Docket
No. 115.002WO01).

16 nternational Search Report notified March 29, 2007 for PCT Patent Application No. PCT/US2006/027847 {Docket No.
15.012W01).

International Search Report notified October 09, 2007 for PCT Patent Application No. PCT/US2006/013603 (Docket
17
No. 115.002W01).

18 International Search Report notified October 21, 2005 PCT for PCT Patent Application No. PCT/US2005/022993
Docket No. 115.P003WO1).

International Search Report notified September 22, 2006 for PCT Patent Application No. PCT/US2006/006361 (Dockelj
19
No. 115.001WO1).

International Search Report notified September 22, 2006 for PCT Patent Application No. PCT/US2006/006361 (Docketj
20 No. 115.00W01)

International Written Opinion notified August 07, 2008 for PCT Patent Application No. PCT/US2008/057588 (Docket
21
No. 115.019WO01).

International Written Opinion notified October 09, 2007 for PCT Patent Application No. PCT/US2006/013603 {Docket
22
No. 115.002WO01).

23 | EE, Y., "Antenna Circuit Design For RFID Applications”, Microchip, AN710G, 2003, Microchip Technology Inc._, 50
bages.

24 Non-Final Office Action notified April 03, 2013 for U.S. Patent Application No. 13/426,500 (Docket No. 115.001US6.3).
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Receipt date:

i2/14/2022 17/179,237 - GAU:

2684

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 17179237

Filing Date 2021-02-18

First Named Inventor ‘ Siva G. Narendra

Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM

Attorney Docket Number | 18.P115.026US13

Non-Final Office Action notified August 03, 2011 for U.S. Patent Application No. 13/114,473 (Docket No.

25 [115.001US6.1).
26 Non-Final Office Action nolified December 20, 2012 for U.S. Patent Application No. 13/593,492 {Docket No.
[115.001US9.1).
Non-Final Office Action notified February 01, 2013 for U.S. Patent Application No. 13/184,227 (Docket No.
27
[115.001US7).
8 Non-Final Office Action notified February 03, 2011 for U.S. Patent Application No. 12/962,953 (Docket No.

[115.001US6).

29

Non-Final Office Action notified January 18, 2013 for U.S. Patent Application No. 13/651,365 (Docket No.
[115.001US84 4).

30 Non-Final Office Action notified July 03, 2012 for U.S. Patent Application No. 13/184,227 (Docket No. 115.001US7).
31 Non-Final Office Action notified June 22, 2012 for U.S. Patent Application No. 13/184,204 (Docket No. 115.001U85).
32 Non-Final Office Action notified June 27, 2012 for U.S. Patent Application No. 12/960,070 (Docket No. 115.001US3).
33 Non-Final Office Action notified March 15, 2013 for U.S. Patent Application No. 13/304,662 (Docket No.

[115.001US6.2).

34

Non-Final Office Action notified March 18, 2011 for U.S. Patent Application No. 12/941.,410 (Docket No.
[115.001U82.1)

35

Non-Final Office Action notified March 30, 2011 for U.S. Patent Application No. 12/960,070 (Docket No. 115.001U83).
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Receipt date:

i2/14/2022

17/179,237 - GAU: 2684

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 17179237

Filing Date 2021-02-18

First Named Inventor ‘ Siva G. Narendra

Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM

Attorney Docket Number | 18.P115.026US13

36 Non-Final Office Action notified November 05, 2015 for U.S. Patent Application No. 14/866,998 {Docket No.
[115.001US9 5).

37 Non-Final Office Action nolified November 09, 2012 for U.S. Patent Application No. 13/552,633 {Docket No.
[115.001US6 4).
Non-Final Office Action notified November 25, 2011 for U.S. Patent Application No. 13/184,240 {Docket No.

38
[115.001US8).

39 Non-Final Office Action notified November 29, 2019 for U.S. Patent Application No. 16/218,733 {Docket No.
[115.001US9.9).

40 Non-Final Office Action nolified September 20, 2016 for U.S. Patent Application No. 14/948,325 (Docket No.
[115.001US9.7).

41 Non-Final Office Action notified September 21, 2012 for U.S. Patent Application No. 13/311,247 (Docket No.
[115.022US3).

42 Non-Final Office Action nolified September 24, 2015 for U.S. Patent Application No. 14/833,113 (Docket No.
[115.001US9 4).

43 Non-Final Office Action nolified September 29, 2020 for U.S. Patent Application No. 16/791,609 (Docket No.
18P_115.026US12).
Non-Final Office Action nolified September 30, 2010 for U.S. Patent Application No. 12/188,346 (Docket No.

44
[115.022US81)

45 Notice of Allowance notified April 14, 2011 for U.S. Patent Application No. 12/941,410 {Docket No. 115.001US2.1).

46 Notice of Allowance notified April 18, 2011 for U_S. Patent Application No. 12/962,953 {Docket No. 115.001US6).
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Receipt date: 12/14/2022 17/179,237 - GAU: 2684
Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Siva G. Narendra
Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | 18.P115.026US13

47 Notice of Allowance notified April 25, 2011 for U_S. Patent Application No. 12/188,346 {Docket No. 115.P022US1).

48 Notice of Allowance notified August 15, 2011 for U.S. Patent Application No. 13/081,775 (Docket No. 115.022US2).

Notice of Allowance notified December 21, 2015 for U.S. Patent Application No. 14/866,998 (Docket No.

49 [115.001US9.5).

50 Notice of Allowance notified February 14, 2013 for U.S. Patent Application No. 13/311,247 {Docket No. 115.022US3).

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature |I JTOAN N PHAM/ Date Considered ‘I 02/09/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if|
English language translation is attached.
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Receipt date: 12/14/2022 17/179,237 - GAU: 2684
Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Siva G. Narendra
Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | 18.P115.026US13

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Usman Mughal/ Date {(YYYY-MM-DD) 2022-12-14
Name/Print Usman Mughal Registration Number F52887

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 12/14/2022 17/179,237 - GAU: 2684

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Receipt date: 12/14/2022

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

17/179,237 - GAU: 2684

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

17179237

Filing Date

021-02-18

First Named Inventor ‘ISiva G. Narendra

Art Unit

| 2684

Examiner Name

‘ Toan Ngoc PHAM

Attorney Docket Number

| 18.P115.026US13

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
I Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Kind
Codet

Publication
Number

Examiner|

Initial* | St No

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button] Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

If you wish to add additional Foreign Patent Document citation information please click the Add button

Examiner| Cite | Foreign Document Country Kind | Publication Aoolicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code?| Date PR Passages or Relevant
Document .
Figures Appear
1
Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner| Cite
Initials* | No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Ts
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Receipt date: 12/14/2022 17/179,237 - GAU: 2684
Application Number 17179237
Filing Date 2021-02-18
INFORMATION DISCLOSURE First Named Inventor ‘ Siva G. Narendra
STATEMENT BY APPLICANT | L2004
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | 18.P115.026US13
1 Notice of Allowance notified February 21, 2013 for U.S. Patent Application No. 13/651,365 (Docket No. 18.
115.026US813).
2 Notice of Allowance notified January 10, 2012 for U.S. Patent Application No. 13/184,240 (Docket No. 115.001US8).
3 Notice of Allowance notified June 18, 2020 for U.S. Patent Application No. 16/218,733 (Docket No. 115.001US9.9).
4 Notice of Allowance notified March 03, 2017 for U.S. Patent Application No. 14/929,297 {Docket No. 115.001US9.6).
5 Notice of Allowance notified May 13, 2013 for U_S. Patent Application No. 13/426,500 (Docket No. 115.001US6.3).
6 Notice of Allowance notified November 16, 2011 for U.S. Patent Application No. 13/114,473 (Docket No.
[115.001US6.1).
7 Notice of Allowance notified November 20, 2020 for U.S. Patent Application No. 16/791,609 (Docket No.
[18P_115.026US12).
8 Notice of Allowance notified October 28, 2011 for U.S. Patent Application No. 13/081,775 (Docket No. 115.022US2).
9 Notice of Allowance notified October 28, 2015 for U.S. Patent Application No. 14/833,133 (Docket No. 115.001US89.4).
10 Notice of Allowance notified September 19, 2018 for U.S. Patent Application No. 15/658,208 (Docket No.
[115.001US9 8).
11 Dfficial Letter notified January 26, 2010 for Taiwan Patent Application No. 95105997 (Docket No. 115.001TW1).
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Receipt date: 12/14/2022 17/179,237 - GAU: 2684
Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Siva G. Narendra

Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | 18.P115.026US13

estriction Requirement notified August 16, 2010 for U.S. Patent Application No. 12/188,346 (Docket No.
12 15.022UsS1)

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature |I JTOBN N PHAM/ Date Considered ‘I 02/08/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.N.P/

Samsung Exhibit 1070
Page 418 of 501



Receipt date: 12/14/2022 17/179,237 - GAU: 2684
Application Number 17179237

Filing Date 2021-02-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Siva G. Narendra

Art Unit | 2684

Examiner Name ‘ Toan Ngoc PHAM
Attorney Docket Number | 18.P115.026US13

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Usman Mughal/ Date {(YYYY-MM-DD) 2022-12-14
Name/Print Usman Mughal Registration Number F52887

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 12/14/2022 17/179,237 - GAU: 2684

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.N.P/
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i UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/179,237 02/18/2021 Siva G. Narendra iC18P115026US 13 3258
175023 7590 03/07/2023 | X ANINGR |
Mughal IP P.C.
iCashe, Inc. PHAM, TOAN NGOC
1500 NW Bethany Blvd.
Suite 200 | ART UNIT | PAPER NUMBER |
Beaverton, OR 97006 2634
| NOTIFICATION DATE | DELIVERY MODE |
03/07/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

docketing @impactpatents.com
eofficeaction@appcoll.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Supplemental " 17/179,237 Narendra et al.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
TOAN N PHAM 2684 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4 This communication is responsive to IDS filed on 7/28/21.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3.LJ The allowed claim(s) is/are . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.7 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) DAl by (J Some* ¢) 1J None of the:
1. {(J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a}).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.00 Notice of References Cited (PTO-892)

2. Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7.3 Other .
of Biological Material

4.[V] Interview Summary (PTO-413),

Paper No./Mail Date. .

/TOAN N PHAM/

Primary Examiner, Art Unit 2684

5. (J Examiner's Amendment/Comment

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20230302
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Application No. Applicant(s)

17/179,237 Narendra et al.
) Y ) i AIA (First Invent P
Examiner-Initiated Interview Summary Eéi";l";je;H A o | e Fie s | P29
2684 | No 1of1

"TOAN N PHAM Primary Examiner Telephonic
USMAN MUGHAL Attorney of Record

Date of Interview: 02 March 2023

Issues Discussed:

Other

Mr. Mughal indicated that the correct reference number is U.S. Patent No. 7,559,464. See correction on
the IDS form.

/TOAN N PHAM/
Primary Examiner, Art Unit 2684

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:|t is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20230302
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Receipt date: 07/28/2021

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name

| Toan Pham

Attorney Docket Number

| 18.115.026US13

U.S. PATENTS

Pages, Columns, Lines, Where

rxaminer | Qe | Patent Number | K19 | Issue Date Name of Patentee or Applicant ?@'ﬁfeas"i\ I;;:Z?ges or Relevant
4701601 1987-10-20 Francini et al.
4786791 1988-11-22
4791283 1988-12-13 Burkhardt
4864109 1989-09-05 Minematsu et al.
5212478 1993- 05-18
5378887 1995-01-03 Kobayashi
5537584 1996-07-16 Miyai et al.
5574273 1996-11-12 Nakagawa et al.
5585787 1996-12-17 Wallerstein
5629981 1997- 05-13
5700037 1997-12-23 Keller et al.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number 17/179,237

Filing Date Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit | 2684

Examiner Name |

Attorney Docket Number ‘ 18.115.026US513

5710421 1998-01-20 Kokubu et al.
5834756 1998-11-10 Gutman et al.
5909491 1999-06-01 Luo
5940510 1999-08-17 Curry et al.
5949880 1999-09-07 Curry et al.
5952641 1999-09-14 Korshun
5955961 1999-09-21 Wallerstein
6016476 2000-01-18 Maes et al.
6021944 2000-02-08 Arakaki
6039260 2000-03-21 Eisele
6045043 2000-04-04 Bashan et al.
6068184 2000- 05-30 Barnett

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name |

Attorney Docket Number

| 18.115.026US13

6105013 2000-08-15 Curry et al.
6182891 2001-02-06 Furuhashi et al.
6189786 2001-02-20 ltou et al.
6206293 2001-03-27 Gutman et al.
6219439 2001-04-17 Burger
6223954 2001- 05-01 Carow
6223984 2001- 05-01 Renner et al.
6237095 2001- 05-22 Curry et al.
6250557 2001-06-26 Forslund et al.
6315195 2001-11-13 Ramachandran
6402029 2002-06-11 Gangi
6450407 2002-09-17 Freeman et al.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name |

Attorney Docket Number

| 18.115.026US13

6481623 2002-11-19 Grant et al.
6568600 2003- 05-27 Carpier et al.
6588660 2003-07-08 Buescher et al.
6592044 2003-07-15 Wong
6594759 2003-07-15 Wang
6598031 2003-07-22 Ice
6607127 2003-08-19 Wong
6609654 2003-08-26 Anderson et al.
6631849 2003-10-14 Blossom
6636833 2003-10-21 Flitcroft et al.
6669487 2003-12-30 Nishizawa
6712277 2004-03-30 Spencer

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name

Attorney Docket Number

| 18.115.026US13

6715679 2004-04-06 Infosino
6721196 2004-04-13 Grassl
6747547 2004-06-08 Benson
6764005 2004-07-20 Cooper
6769607 2004-08-03 Pitroda et al.
6805288 2004-10-19 Routhenstein et al.
o 7559464 2009~07~14
83811082 2004=11-02 Routhenstein
6811082 2004-11-02 Wong
6836843 2004-12-28 Seroussi et al.
6857566 2005-02-22 Wankmueller
6882900 2005-04-19 Terranova
6883718 2005-04-26 Le et al.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name

Attorney Docket Number

| 18.115.026US13

6905072 2005-06-14 Ramachandran
6907123 2005-06-14 Schier
6908030 2005-06-21 Rajasekaran et al.
6925568 2005-08-02 Heinonen
6937526 2005-08-30 Furukawa
6952788 2005-10-04 Rommelmann et al.
6995651 2006-02-07 Amtmann et al.
7059520 2006-06-13 Shtesl
7088246 2006-08-08 Fukuoka
7185146 2007-02-27 Masuyama et al.
7213766 2007- 05-08 Ryan et al.
7221473 2007- 05-22 Jeran et al.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name |

Attorney Docket Number

| 18.115.026US13

7281101 2007-10-09 Mizushima et al.
7295790 2007-11-13 Morimoto et al.
7333062 2008-02-19 Leizerovich et al.
7350717 2008-04-01 Conner et al.
7353993 2008-04-08 Fujimoto
7493484 2009-02-17 Lee
7558107 2009-07-07 Sakurai et al.
7558110 2009-07-07 Mizushima et al.
7581678 2009-09-01 Narendra et al.
7607580 2009-10-27 Takita et al.
7673080 2010-03-02 Yu et al.
7716082 2010- 05-11 Blalock

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name |

Attorney Docket Number

| 18.115.026US13

RE41352 2010- 05-25 Wood, Jr.
RE41471 2010-08-03 Wood, Jr.
7789303 2010-09-07 Fukasawa
7792516 2010-09-07 Soderstrom
7828214 2010-11-09 Narendra et al.
7898994 2011-03-01 Zhao et al.
RE42254 2011-03-29 Wood, Jr.
20110073 2011-03-31 Narendra et al.
665

7933571 2011-04-26 Black et al.
7941197 2011- 05-10 Jain et al.
7948356 2011- 05-24 Kawamura et al.
7954715 2011-06-07 Narendra et al.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Field

17/179,237 -~ GARU:

2684

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name |

Attorney Docket Number

| 18.115.026US13

7954716 2011-06-07 Narendra et al.
7954717 2011-06-07 Narendra et al.
7961101 2011-06-14 Narendra et al.
7991158 2011-08-02 Narendra et al.
8072331 2011-12-06 Narendra et al.
8082575 2011-12-20 Doughty et al.
8083145 2011-12-24 Narendra et al.
8091786 2012-01-10 Narendra et al.
8103881 2012-01-24 Doughty et al.
6705520 2016-03-04 Pitroda et al.
U.S. PATENT APPLICATION PUBLICATIONS
Bxaminer | Gte | ppicaion Number | K19 | publcaton Date | Name of Patentee or Appiant of Eg?i;‘ngRVth
20010001035 2001- 05-31 Kayanakis

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179

,237 ~ GAU:

2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name

Attorney Docket Number

| 18.115.026US13

20010002035 2001- 05-31 Kayanakis
20010006902 2001-07-05 Ito
20010013551 2001-08-16 Ramachandran
20010034246 2001-10-25 Hutchison, IV et al.
20020007434 2002-01-17 Campardo
1178450 2002-02-06 Vazvan
20020025796 2002-02-28 Taylor et al.
20020043566 2002-04-18 Goodman et al.
20020044043 2002-04-18 Chaco et al.
20030115126 2002-06-29 Pitroda
20020095588 2002-07-18 Shigematsu et al.
20020096570 2002-07-25 Wong et al.
20020099665 2002-07-25 Burger et al.

ALL REFERENCES CONSIDERED EXCEPRPT WHERE LINED THROUGH.
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,237 - GAU: 2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name |

Attorney Docket Number

| 18.115.026US13

20020130187 2002-09-19 Berg et al.
20020138422 2002-09-26 Natsuno
20020138735 2002-09-26 Felt et al.
20020139849 2002-10-03 Gangi
20020148892 2002-10-17 Bardwell
20020153424 2002-10-24 Li
20020158747 2002-10-31 McGregor et al.
2002158747 2002-10-31 McGregor et al.
20020178124 2002-11-28 Lewis
20020180584 2002-12-05 McGregor et al.
20020186845 2002-12-12 Dutta et al.
20030080183 2003-01-05 Rajasekaran et al.
20030025939 2003-02-06 Jeran et al.

ALL REFERENCES CONSIDERED EXCEPRPT WHERE LINED THROUGH.

TN/

Samsung Exhibit 1070
Page 434 of 501



Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179

,237 ~ GAU:

2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name

Attorney Docket Number

| 18.115.026US13

20030028481 2003-02-06 Flitcroft et al.
20030038177 2003-02-27 Morrow
20030052168 2003-03-20 Wong
20030057278 2003-03-27 Wong
20030061168 2003-03-27 Routhenstein
20030079096 2003-04-24 Murakami
20030084220 2003- 05-01 Jones et al.
20030085288 2003- 05-08 Luu
20030128124 2003-07-10 Amtmann et al.
20030159050 2003-08-21 Gantman et al.
20030200180 2003-10-23 Phelan et al.
20030209604 2003-11-13 Harrison, Shelton
20030220876 2003-11-27 Burger et al.

ALL REFERENCES CONSIDERED EXCEPRPT WHERE LINED THROUGH.
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179

,237 ~ GAU:

2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
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AMENDMENT UNDER 37 C.F.R. § 1.312

Dear Examiner:

This Amendment is in response to the Notice of Allowance mailed February 15, 2023.

Applicants respectfully request the Examiner to enter this Amendment.
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SPECIFICATION AMENDMENT

Please replace paragraph [0001] with the amended paragraph below.

CLAIM FOR PRIORITY

[0001] This application is a continuation of, and claims the benefit of priority to U.S.
Patent Application No. 16/791,609, filed February 14, 2020, and now issued as U.S. Patent No.

10.949.726 on March 16, 2021, which is a continuation of, and claims the benefit of priority to

U.S. Patent Application No. 16/393,275, filed April 24, 2019, now issued on March 31, 2020 as
U.S. Patent No. 10,607,129, which is a continuation of, and claims the benefit of priority to U.S.
Patent Application No. 15/904,328, filed on February 24, 2018, now issued on June 11, 2019 as

U.S. Patent No. 10,318,855, which is a continuation of, and claims the benefit of priority to U.S.
Patent Application No. 15/338,436, filed October 30, 2016, now issued on February 27, 2019, as
U.S. Patent No. 9,904,887, which is a continuation of, and claims the benefit of priority to U.S.
Patent Application No. 14/517,585, filed October 17, 2014, now issued on November 08, 2016,
as U.S. Patent No. 9,489,608, which is a continuation of, and claims priority to U.S. Patent
Application No. 14/460,647, filed August 15, 2014, now issued on January 20, 2015, as U.S.
Patent No. 8,937,549, which is a continuation of, and claims the benefit of priority to U.S. Patent
Application No. 13/871,849, on April 26, 2013, now issued on October 21, 2014, as U.S. Patent
No. 8,866,614, which is a continuation of, and claims the benefit of priority to, U.S. Patent
Application No. 13/038,341, filed March 01, 2011, now issued on May 28, 2013, as U.S. Patent
No. 8,451,122, which is a continuation-in-part of, and claims the benefit of priority to U.S.
Patent Application No. 12/188,346, filed August 08, 2008, now issued on June 14, 2011, as U.S.

Patent No. 7,961,101 and which are incorporated by reference in their entirety.
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LISTING OF CLAIMS

1. (Currently Amended) A mobile device comprising:

a power source;

a smartcard controller coupled to the power source to receive power;

an antenna tuned to operate at substantially 13.56 MHz, wherein the antenna
interacts with a Near Field Communication (NFC) reader external to the mobile device;
and

an active transmit driver circuit coupled to the power source to receive the power,
wherein the active transmit driver circuit affects transmission of data between the antenna

and the NFC reader.

2. (Original) The mobile device of claim 1, wherein the transmitted data includes

ticketing information for a mass transit system.

3. (Original) The mobile device of claim 1, wherein the transmitted data includes

transaction information for a mobile payment.

4. (Original) The mobile device of claim 1, wherein the NFC reader is a point-of-sale

NEC reader.

5. (Original) The mobile device of claim 1, wherein the antenna includes an inductive
element.

6. (Original) The mobile device of claim 1, wherein the active transmit driver circuit

includes one or more of an amplifier filter, oscillator, and/or modulator.

7. (Currently Amended) The mobile device of claim 1 comprising an amplifier
coupled to the power source to receive the power, wherein the amplifier is further

coupled to the antenna.

Application No. 17/179,237 3 Examiner: PHAM
Docket No. iC18P115.026US13 Art Unit: 2684

Samsung Exhibit 1070
Page 462 of 501



8. (Previously Presented) The mobile device of claim 7, wherein the amplifier
amplifies a signal received at the antenna and generates an amplified signal, and provides

the amplified signal to the smartcard controller.

9. (Original) The mobile device of claim 1, wherein the smartcard controller includes a

bridge rectifier.

10. (Currently Amended) A method of activation, the method comprising:
receiving a first communication via a network including a request for the
activation; and
sending a second communication to a mobile device via a network, wherein the
second communication comprises an activation code provided in response to the request
for activation[[;]], wherein verification of the activation code results in activation of a
built-in RFID functionality in the mobile device[[;]], wherein the mobile device
comprises:
a smartcard controller to provide the built-in RFID functionality and
coupled to receive power from the mobile device;
an antenna tuned to operate at substantially 13.56 MHz; and
an active transmit driver circuit coupled to receive power from the mobile
device[[;]], and wherein the activated built-in RFID functionality comprises
transmission of data between the antenna and an external RFID reader, the

transmission effected by the active transmit driver circuit.

11. (Currently Amended) The method of claim 10, wherein the RFID functionality is
a Near Field Communication (NFC) functionality and the external RFID reader is an

NEC reader.

12. (Original) The method of claim 10, wherein the transmitted data includes ticketing

information for a mass transit system.

Application No. 17/179,237 4 Examiner: PHAM
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13. (Original) The method of claim 10, wherein the transmitted data includes transaction

information for a mobile payment.

14. (Original) The method of claim 10, wherein the antenna includes an inductive
element.
15. (Original) The method of claim 10, wherein the active transmit driver circuit includes

one or more of an amplifier filter, oscillator, and/or modulator.

16. (Previously Presented) The method of claim 10, wherein the mobile device further
comprises an amplifier coupled to the antenna and further coupled to receive power from
the mobile device, and wherein the amplifier operates to amplify a signal received by the

antenna.

17. (Previously Presented) A method of near field communication between a mobile

device and an NFC reader, the method comprising:

coupling a smartcard controller and an active transmit driver circuit to a power
source of the mobile device;

providing power to the smartcard controller and the active transmit driver circuit
from the power source of the mobile device;

coupling the active transmit driver circuit to an antenna of the mobile device,
wherein the antenna is tuned to operate at substantially 13.56 MHz; and

driving transmission of data by the active transmit driver circuit from the antenna

to the NFC reader.
18. (Currently Amended) The method of claim 17 further comprising:
amplifying a signal received from the antenna[[,]] to generate an amplified signal;
and
providing the amplified signal to the smartcard controller.
Application No. 17/179,237 5 Examiner: PHAM
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19. (Original) The method of claims 10 or 17, wherein the transmitted data includes

ticketing information for a mass transit system.

20. (Original) The method of claims 10 or 17, wherein the transmitted data includes

transaction information for a mobile payment.

Application No. 17/179,237 6 Examiner: PHAM
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REMARKS
This listing of claims will replace all prior versions and listings of claims in the
application. Claims 1, 7, 10, 11, and 18 are amended. No claims are added or cancelled in this

response. Hence, claims 1-20 are pending.

CLAIM AMENDMENTS

Applicants amend claims to fix typographical and/or antecedent basis errors. Applicants

respectfully request Examiner to enter the amendments. No new matter has been introduced.

SPECIFICATION AMENDMENTS

Applicants amend the specification to update the claim of priority. No new matter has

been introduced.

EXAMINER INTERVIEW SUMMARY

Applicant’s representative, Usman Mughal, and Examiner Pham met by phone on March
02, 2023 to discuss a cited reference. The correct reference number was supplied. Applicants

thank Examiner Pham for the interview.

COMMENTS ON THE STATEMENT OF REASONS FOR ALLOWANCE

The guidance provided at M.P.E.P. § 1302.14 under the heading, “Reasons for Allowance,” sets
forth:

In most cases, the examiner's actions and the applicant's replies make evident the reasons for
allowance, satisfying the “record as a whole” proviso of [37 CFR 1.104(e)]. This is particularly
true when applicants fully complies with 37 CFR 1.111(b) and (c) and 37 CFR 1.133(b). Thus,
where the examiner's actions clearly point out the reasons for rejection and the applicant’s reply
explicitly presents reasons why claims are patentable over the reference, the reasons for allowance

are in all probability evident from the record and no statement should be necessary.

Applicants respectfully submit that Applicants’ previously filed responses are “repl[ies that]
explicitly present[] reasons why claims are patentable over the [cited references].” Thus,

Applicants respectfully submit that the Statement of Reasons for Allowance should be

Application No. 17/179,237 7 Examiner: PHAM
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understood only to refer to the arguments made of record, and should not be understood as
requiring or implying that other reasons for allowance have been relied on in allowing the
claims. Therefore, all reasons for allowance should be understood from the arguments clearly set
forth in the prosecution history, and the Statement of Reasons for Allowance should not be

construed as narrowing the claims.

CONCLUSION
Pursuant to 37 C.F.R. § 1.136(a)(3). Applicants request and authorize the U.S. Patent and
Trademark Office to (1) treat any concurrent or future reply that requires a petition for extension
of time as incorporating a petition for extension of time for the appropriate length of time and (2)
charge all required fees, including extension of time fees and fees under 37 C.F.R. § 1.16 and §

1.17, to Deposit Account No. 60-4139.

Respectfully submitted,
MUGHAL GAUDRY FRANKLIN PC

05/15/23 /Usman Mughal/

Date Usman Mughal
Reg. No. 62,887
Attorney for Applicants

1500 NW Bethany Blvd. Suite 200
Beaverton, OR 97006
971-634-0286

docketing@mallaw
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d resp-CLM.pdf
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Samsung Exhibit 1070
Page 469 of 501



Page 3 of 3

National Stage of an international Applioation under 35 UE.C, 371

¥ A timely submission i enter the nationad slage of an international application is compliant wilh the conditions of 38 U.8.C.
371 and other applicable requiramanis a Form PCT/DOMEC/ANS indicaling acceptancs of the ap-;wiscamﬂ as a national slage
subrnission under 35 U.8.C. 371 will be issued in addition lo the Filing Receipl, in dus course

Mew Infernational Application Filed with the USPTO as & Recsiving Office

i & new nfernational application is being fled and the internalional application includes the necessan

international filing date (ses POT Article 11 and MBPEP 1818}, a Notification of the International Ap_a. z i
international Filing Dade (Form POT/ROMDE) will be issuad in due courss, subject to prascrigtions c<::~rzc<zermng mationa% securty,
and the dale shown on this Acknowledgermeant Recsipt will asiablish the inlernational filing dals of the application.
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UNITED STATES Aexandiiz 2.0, Box 1450
PATENT AND TRADEMARK OFFICE

ELECTRONIC PAYMENT RECEIPY

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
1978237 O5M15/2023 TR B8 PMEY ICT1BPH15026US3

Title of Invention

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATION
INCLUDING MOBILE PAYMENTS AND TICKETING

Application Information

APPLICATION TYPE ity - P\o nprovisional Appdication PATENT # -
ISC11ta

CONFIRMATION # 3238 FILED BY  Kathering Campbei
PATENT CENTER # R2077788 AUTHORIZED BY ijsman Mughal
CUSTOMER # 175(23 FILING DATE  {2/18/2024
CORRESPONDENCE - FIRST NAMED  Siva G. Narendra
ADDRESS INVENTOR

Payment Information

AT ZAE asAgron o A oo

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

2501 UTILITY 155UE FRE 480.00 1 480.00
TOTAL AMOUNT: $E80.G0

This Ackrowledgement Receipt evidences receip! on the miad date by the USPTO of the indicated documeants, characierized
§ s applicant, and including page counts, where applicable. it servas as avidence of receipt similar o a Post Card, as
descriped in MPEP 503

New Applioations Under 35 US.C. 11
i a new 2;,;3 fication is being filsd and the application includes the necessary componanis for ling dals (see 37 OFR .88k {d)

and MPEP 508), a Filing Receipt (37 ¢ 3wl be issued in due course and tha dal
Rese:gi will establish the filing dale of the application

= shown on this Acknowledgemaeant

National Stage of an International Application under 35 LG, 371

i a timely submission {o enter the nalional stags of an international application is compliant with the conditions of 35 U.8.C.
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371 and other applicable requiremenis a Form POT/DO/EQ/S0S indic

cating accaptance of the application as a national slags
subnviasion under 38 ULS.G 871 will be issuad nad dition 1o the F

ing Receipt, in due course.

New International Application Filed with the USPTQ as a Receiving Offfcs

i anew internalional appiication 8 being fHled and the intermational application

includes the necessary components for an
international fiing date (see PCT Arlicle 11 and M ’E'f" 181 (3; a Notitication of the Intermational ﬁ\p"h(‘ ion Number and of the
international Filing Date (Form PCT/RO05) will be issued in due course, subjact 1o prescriptions conceming nam al senurity,
and the dale shown on this Acknowlsdgem \r*i Der u.:r: WIH astablish

sh the international Hling date

of the applicalion.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to:  Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

175023 7590 02/15/2023 Certificate of Mailing or Transmission

Mughal IPPC. I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
iCashe, Inc. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
1500 NW Berhany Blvd. the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Suite 200 (Typed or printed name)
Beaverton, OR 97006 (Signature)
(Date)
I APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/179,237 02/18/2021 Siva G. Narendra iC18P115026US13 3258

TITLE OF INVENTION: METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS INCLUDING MOBILE
PAYMENTS AND TICKETING

APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 05/15/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS I
PHAM, TOAN NGOC 2684 340-572100
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1_Mughal Gaudry & Franklin PC

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

o . 2 registered patent attorneys or agents. If no name is
[ "Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

| Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

w

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
iCashe, Inc. Portland, OR

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. Fees submitted: Rissue Fee [_IpPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(A Electronic Payment via EFS-Web () Enclosed check (L) Non-electronic payment by credit card (Attach form PTO-2038)
(X The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 6041396

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Usman Mughal/ Date May 11, 2023
Typed or printed name __Usman A. Mughal Registration No. 62887
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/179,237 02/18/2021 Siva G. Narendra iC18P115026US 13 3258
175023 7590 05/25/2023 | X ANINGR |
MUGHAL GAUDRY & FRANKLIN PC
iCashe, Inc. PHAM, TOAN NGOC
1500 NW Bethany Blvd.
Suite 200 | ART UNIT | PAPER NUMBER |
Beaverton, OR 97006 2634
| NOTIFICATION DATE | DELIVERY MODE |
05/25/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

docketing @mgf.law
eofficeaction@appcoll.com

PTOL-90A (Rev. 04/07)
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Application No.
17/179,237

Applicant(s)

Narendra et al.

Response to Rule 312 Communication Examiner

TOAN N PHAM

Art Unit

2684

AlA (FITF) Status

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. M The amendment filed on 15 May 2023 under 37 CFR 1.312 has been considered, and has been:

a) entered.

by [J entered as directed to matters of form not affecting the scope of the invention.

c) [ disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d)J disapproved. See explanation below.

e) ] entered in part. See explanation below.

fy J not entered because the supplemental or corrected Application Data sheet (ADS)

(0 was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;

(O did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);

(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to

September 16, 2012).

/TOAN N PHAM/
Primary Examiner, Art Unit 2684

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication

Part of Paper No. 20230519
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor:
Siva G. Narendra

Application No.: 17/179,237

Filed: February 18, 2021

For: METHOD AND APPARATUS FOR
TRANSMITTING DATA VIA NFC FOR

MOBILE APPLICATIONS INCLUDING
MOBILE PAYMENTS AND TICKETING

Examiner:
PHAM, TOAN NGOC

Art Group: 2684
Confirmation No.: 3258

Docket No.: iC18P115.026US13

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

OK TO ENTER: /T.M.P/

AMENDMENT UNDER 37 C.F.R. § 1.312

Dear Examiner:

This Amendment is in response to the Notice of Allowance mailed February 15, 2023.

Applicants respectfully request the Examiner to enter this Amendment.
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Receipt date: 07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179,

237 - GAU: 2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name

Attorney Docket Number

| 18.115.026US13

20010002035 2001- 05-31 Kayanakis
20010006902 2001-07-05 Ito
20010013551 2001-08-16 Ramachandran
20010034246 2001-10-25 Hutchison, 1V et al.
20020007434 2002-01-17 Campardo
1178450 2002-02-06 Vazvan
20020025796 2002-02-28 Taylor et al.
20020043566 2002-04-18 Goodman et al.

Change(s) of Plied 20020044043 2002-04-18 Chaco et al.

o

to document, 06,/200%

/B 20030115126 2002-06-29 Pitroda

2/24/202%
20020095588 2002-07-18 Shigematsu et al.
20020096570 2002-07-25 Wong et al.
20020099665 2002-07-25 Burger et al.

ALL REFERENCES CONSIDERED EXCEPRPT WHERE LINED THROUGH.

TN/
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Receipt date: 07/28/2021 17/179,237 - GAU: 2684

Doc code: IDS PTO/SB/08a (01-10)
Doc description: Information Disclosure Statement (IDS) Field Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17/179,237
INFORMATION DISCLOSURE Filing Date Feb 18, 2021
STATEMENT BY APPLICANT . :
(Not for submission under 37 CFR 1.99) First Named Inventor | Siva Narendra
Art Unit | 2684
Examiner Name |
Attorney Docket Number ‘ 18.115.026US513
7954716 2011-06-07 Narendra et al.
7954717 2011-06-07 Narendra et al.
7961101 2011-06-14 Narendra et al.
7991158 2011-08-02 Narendra et al.
8072331 2011-12-06 Narendra et al.
8082575 2011-12-20 Doughty et al.
8083145 2011-12-24 Narendra et al.
8091786 2012-01-10 Narendra et al.
8103881 2012-01-24 Doughty et al.
03%,/2004
CEar\ge@ a Pficci 6705520 2616=-03-04 Pitroda et al.
to Ciocument,
/Bl U.S. PATENT APPLICATION PUBLICATIONS
2/Z+/ZOZ§ " . ) . Pages, Columns, Lines, Where
E)i(t?;lmer ﬁge Publication Number 22361 Publication Date gfe'geD?CEﬁlzmee or Applicant of Eizll?:/easnx;s:z?ges or Relevant
20010001035 2001- 05-31 Kayanakis

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.MN.R/
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Receipt date:

07/28/2021

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Field

17/179

,237 ~ GAU:

2684

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Not for submission under 37 CFR 1.99)

Application Number

17/179,237

Filing Date

Feb 18, 2021

First Named Inventor | Siva Narendra

Art Unit

| 2684

Examiner Name

Attorney Docket Number

| 18.115.026US13

20010002035 2001- 05-31 Kayanakis
20010006902 2001-07-05 Ito
20010013551 2001-08-16 Ramachandran
20010034246 2001-10-25 Hutchison, 1V et al.
Change(s) ‘PP“C‘J 20020007434 2002-01-17 Campardo
to documen "
STW/ 1178450 POOPE206 ez
6/5/202% 04/1916 | a C%apene
20020025796 2002-02-28 Taylor et al.
20020043566 2002-04-18 Goodman et al.
Change(s) af Phed 20020044043 2002-04-18 Chaco et al.
to document, 06,/200%
/B 20030115126 2002-96-29 Pitroda
2/24/202%
20020095588 2002-07-18 Shigematsu et al.
20020096570 2002-07-25 Wong et al.
20020099665 2002-07-25 Burger et al.

ALL REFERENCES CONSIDERED EXCEPRPT WHERE LINED THROUGH.

TN/
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gmmans.  UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USp[O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/179,237 07/04/2023 11694053 iC18P115026US13 3258
175023 7590 06/14/2023
MUGHAL GAUDRY & FRANKLIN PC
iCashe, Inc.
1500 NW Bethany Blvd.
Suite 200

Beaverton, OR 97006

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 27 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)
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INVENTORC(S) (Please see PAIR WEB site http:/pair.uspto.gov for additional inventors):

Siva G. Narendra, Portland, OR;
Saurav Chakraborty, West Bengal, INDIA;
Prabhakar Tadepalli, Bangalore, INDIA;

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

iCashe, Inc., Portland, OR;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/179,237 02/18/2021 Siva G. Narendra iC18P115026US 13 3258
175023 7590 07/04/2023 | X ANINGR |
MUGHAL GAUDRY & FRANKLIN PC
iCashe, Inc. PHAM, TOAN NGOC
1500 NW Bethany Blvd.
Suite 200 | ART UNIT | PAPER NUMBER |
Beaverton, OR 97006 2634
| NOTIFICATION DATE | DELIVERY MODE |
07/04/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

docketing @mgf.law
eofficeaction@appcoll.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1430

WWW.USpto.gov

APPLICATION NO. ISSUE DATE PATENT NO.
17/179,237 04-Jul-2023 11694053
MUGHAL GAUDRY & FRANKLIN PC
iCashe, Inc.
1500 NW Bethany Blvd.
Beaverton, OR 97006
EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:/

patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit

https://www.uspto.gov/electronicgrants

page 1 of 1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First named Inventor:
Siva G. Narendra

Application No.: 17/179,237
Patent No.: 11,694,053

Filed: February 18, 2021
Issued: July 04, 2023

For: METHOD AND APPARATUS FOR
TRANSMITTING DATA VIA NFC FOR
MOBILE APPLICATIONS INCLUDING
MOBILE PAYMENTS AND TICKETING

Examiner:
Toan Ngoc Pham
Art Group: 2684

Confirmation No.: 3258

Docket No.: 115.026US13

Attention: Certificate of Correction Branch
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 C.F.R § 1.323

Dear Examiner:

Applicant submits a Request for Certificate of Correction, to correct a typographical error

in the ADS. As shown in ADS for priority applications, in claim for priority section of the

specification, and in the other family members of said application, Application Number

13/038,341 is a Continuation in part of Priority Application Number 12/188,346 with Filing Date
of 2008-08-08, Patent Number 7,961,101 with Issue Date 2011-06-14. The typographical error in

the ADS was completely unintentional. Issuance of a Certificate of Correction would neither

expand nor contract the scope of the claims as properly allowed, and re-examination is not

required. The fee set forth in 37 CFR 1.20(a) is hereby submitted with this request.
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Included with this request are a Corrected Application Data Sheet, a request for

Certification of Correction, and the appropriate fee.
The Examiner is authorized to charge any additional fees or credit overpayment to

Deposit Account No. 60-4139.

Respectfully submitted,
MUGHAL GAUDRY & FRANKLIN PC

April 21,2025 /Usman Mughal/

Date Usman A. Mughal
Reg. No. 62,887
Attorney for Applicant

1500 NW Bethany Blvd. Suite 200
Beaverton, OR 97006
971-634-0286

Docketing@mgf law

Examiner: PHAM

Application No. 17/179,237 2
Art Unit: 2684

Docket No. 115026US13
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UNITED STATES 9, Box 1450
PATENT AND TRADEMARK OFFICE A, Y et oy
ELECTRONIC PAYMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/179,237 04/21/2025 04:30:26 PM Z ET iC18P115026US13

Title of Invention

METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
INCLUDING MOBILE PAYMENTS AND TICKETING

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11694053
under 35 USC 111(a)

CONFIRMATION # 3258 FILED BY KATHERINE CAMPBELL
PATENT CENTER # 70088276 AUTHORIZED BY  Usman Mughal
CUSTOMER # 175023 FILING DATE  02/18/2021
CORRESPONDENCE - FIRST NAMED  Siva G. Narendra
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY

CARD / 2971 E20254KG31286920 KATHERINE CAMPBELL

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
2811 85’;2;5{%50': 172.00 1 172.00

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
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371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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RPTOAIAMT4 (02-18)

Approved for use through 11/30/2020. OMEB 0681-0032
0.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required e respond to a collection of information unisss |t conlains s valid OMB controf number.
. . Attorney Docket Number | 18.115.028U813
Application Data Sheet 37 CFR 1.78 —
Application Number
Title of Invention METHOD AND APPARATUS FOR TRANSMITTING DATA VIA NFC FOR MOBILE APPLICATIONS
INLCUDING MOBILE PAYMENTS AND TICKETING
The apglication data sheet is part of the provisional or nongrovisions! application for which it is being submitted. The following form contains the
tibliographic data arranged in a format specified by the United States Patent and Trademark Office as ocutlined in 37 CFR 1.78
This document may be completed electroni @ itted to the Office in electronic format using the Electronic Filing Systerm (EFS) or the
document may be printed and Included in a paper filed appiication.
Secrecy Order 37 CFR 5.2:
[ Portions or all of the appiication associatad with this Application Data Sheet may fall under a Secrecy Order pursuant {o
{37 CFR 5.2 (Paper filers only. Applications that fall under Secracy Order may not be filed electronicaliy.)
inventor Information:
Inventor 1
Legai Name
Prafix] Given Name Middle Nams Family Nams Suffix
Siva G. Narendra
Residence Information {Select One) (&) US Residency (O Non US Residensy () Active US Military Service
N . . i A
City | Portiand State/Province | OR | Country of Residencd | US
Matling Address of Inventor:
Address 1 7180 SW 84th Ave.
Address 2
City Patland State/Province OR
Postal Code 97223 | Countryi LS
inventor 2
Legal Name
Prefix| Given Nams Middie Name Family Name Suffix
Saurav Chaiwraborty
Residence information {Select One} (O US Residency @& Non US Residgency () Active US Military Sevice
City West Bengal §Country of Residence | l N
Mailing Address of Inventor:
Address 1 Sristi Apartment {Block-B), Flat No. D-118
Address 2 80 G.T. Road (W), Mallickpara, Srirampure, Hooghly
City Wast Bengal State/Province I We
Postal Code 712203 | Countryi IN
Inventor 3
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Prabhakar Tadepaili

£FS Web 2.2.13
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RPTOAIAMT4 (02-18)

Approved for use through 11/30/2020. OMEB 0681-0032

0.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required {o respond fo a collection of information unless i coniaing a valid <MB control number,

Attorney Docket Number | 18.115.026U813

Application Data Sheet 37 CFR 1.78

Application Number

Title of invention METHOD AND APPARATUS FOR TRANSMITTING DATAVIANFC FOR MOBILE APPLICATIONS
’ ’ INLCUDING MOBILE PAYMENTS AND TICKETING

Residence Information (Select One) () US Residency (8 Non US Residency () Active US Military Service

City  |Bangalore {Country of Residence | Y

Mailing Address of Inventor:

Address 1 £24 Chaithanya Smaran

Address 2 Whitefield Hoskote Road

City Bangalore State/Province Ka
Postal Code | 5600067 | Countryi IN

Al Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add bution.

Correspondence information:

Enter either Customer Number or complete the Correspondence information section below.
For further information see 37 CFR 1.33{a).

[} An Address is being provided for the correspondence Information of this application.

Customer Number 175023

Email Addrass dooketing@ghmip.com

Application Information:

: . VETHOD AND APPARATUS FOR TEANSMITTING DATA VIA NFE EOR MOBILE APPLICATIONS
Title of the Invention INLCUDING MOBILE PAYMENTS AND TICKETING
Attorney Docket Number; 18115.025U313 | Small Entity Status Claimed
Application Type Nonprovisional
Subject Matter Uitility

<

Total Number of Drawing Sheests {if any) 3 Suggssted Figure for Publication {if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C 11 1H{c) and 37 CFR 1.57(z3). Do not complete this section if
application papers induding a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s}) below {i.e., "Domestic Benefit/National Stage information” and “Foreign Priority information”).

For the purposes of a filing date under 37 CFR 1.53(h}, the description and any drawings of the present application are replaced by this
reference to the praviously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (¥YYY-MM-DD} Intellectual Property Authority or Country ”
filad application

=

T
L]
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RPTOAIAMT4 (02-18)

Approved for use through 11/30/2020. OMEB 0681-0032

0.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required {o respond fo a collection of information unless i coniaing a valid <MB control number,

18.115.026U813

Attorney Docket Number

Application Data Sheet 37 CFR 1.78

Application Number

METHOD AND APPARATUS FOR TRANSMITTING DATAVIANFC FOR MOBILE APPLICATIONS

Titie of Invention | '~ iniNG MOBILE PAYMENTS AND TICKETING

Publication Information:
[7] Reguest Early Publication (Fee required at time of Reguest 37 CFR 1.219)

Reguest Not to Publish. | nereby request that the attached application not be published under
1 35 U.8.C. 122(b) and cerlify that the invention disclosed in the attached application has not and will not be the
= subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative infermation should be provided for all praciitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or compiete the Representative Name section below. If both sections are compieted the customer
Nurber will be used for the Representative Information during processing.

Please Select One: Customer Number [ () US Patent Practitioner | () Limited Recognition (37 CFR 11.9)

Cusiomer Number 175023

Domestic Benefit/National Stage Information:

This section aliows for the applicant to either claim benefit under 35 U.S.C. 118(e)}, 120, 121, 385(c), or 388(c} or indicate
National Stage entry from a PCT application. Froviding benefit claim information in the Application Data Sheet constilutes
the specific reference required by 35 U.S.C. 118(e} or 120, and 37 CFR 1.73.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending [
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number OYYYY-MM-DD)
Continuation of 16791609 2020-02-14
Prior Application Status | Patented

lssue Date

Application

Continuity Type

Prior Application

Fiting Date

Patent Number

{YYYY-MM-0DD)

Number Number (YYYY-MM-DD}
16791603 Continuation of 18393275 20319-04-24 106467129 2020-03-31

Prior Application Status ] Patented

Application

Continuity Type

Prior Application

Filing Date

Patent Number

issue Date

Number Number (YYYY-MM-DD) {YYYY-MM-DD)
16383275 Continuation of 15804328 2018-02-24 103185855 2018-08-11

Prior Application Status ! Patented

Application
Number

Continuity Type

Prior Application
Nurmber

Filing Date
(YYYY-MM-DD3

Patent Number

issue Date
YYYY-MM-DD)

15804328

Continuation of

15338438

2016-10-30

99048587

2018-02-27

=
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PTOMBIAM 4 (12-19)

Approved for use through 11/30/2020. OMEB 0681-0032
0.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required {o respond fo a collection of information unless i coniaing a valid MB control number,

Application Data Sheet 37 CFR 1.78

Attorney Docket Number

18.115.026U813

Application Number

Title of invention

METHOD AND APPARATUS FOR TRANSMITTING DATAVIANFC FOR MOBILE APPLICATIONS
INLCUDING MOBILE PAYMENTS AND TICKETING

Prior Application Status i Patented

Application iy Ty Prior Application Filing Date b My v lssue Dale
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15338436 Continuation of 14517585 2014-10-17 9480608 2016-11-08
Prior Application Sia‘(us| Patented !
Application ot ity Tune Prior Application Filing Date e . issue Date
Number Continuity Type Number (VYYY-MM-DD) Patent Number CYYYY-MM-DD)
14517585 Continuation of 14460647 2014-08-15 8937549 2015-01-20
Prior Application Status ] Patented ]
Application S i i Tarm Frior Application Filing Date o . issue Date
Number Continuity Type Nursber (OYYY-MM-DD) Patent Number CYYYY-MM-DD)
14460647 Continuation of 13871849 2013-04-28 8866614 2014-10-21
Prior Application Status ! Patented ! {
Application Sty Ty Frior Application Filing Date e A b issue Date
Number Continuity Typs Numher (YYYY-MM-DD} Patent Numbey CYYYY-MM-DD)
13871849 Continuation of 13038341 2011-03-01 8451122 2018-05-28
Prior Application Status i Patented i {
Appi n N Frior Application Filing Date e issue Date
Number Continuity Type Nurmher (YYYY-MM-DD} Patent Number (YYYY-MM-DD)
13038341 Continuation in part of 12188348 2008-08-08 7961101 2011-08-14

Additional Domestic Benefit/National Stage Data may be generatsed within this form
by selecting the Add buiton.

Foreign Priority Information:

This section allows for the applicant te claim priority to a foreign application. Providing thig information in the application data shest

congtitutes the claim for priorty as required by 35 U.8.C. 118{b) and 37 CFR 1.55. When pricrity is claimed to a foreign application

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.550)(1) and (2).

Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Cffice from the participating foreign intellectual

proparty office, or a certified copy of the foreign priority application is filed, within the Hime period specified in 37 CFR 1.55(g){1)

Application Number

(.‘xnantryi

Filing Date (YYYY-MM-DD)

E

Access Code' (if applicabie)

Additional Foreign Friority Data may be generated within this form by selecting the

Add button.

=
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RPTOAIAMT4 (02-18)

Approved for use through 11/30/2020. OMEB 0681-0032

0.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required {o respond fo a collection of information unless i coniaing a valid <MB control number,

B . Attorney Docket Number | 18.115.026U813
Application Data Sheet 37 CFR 1.78

Application Number

Title of invention METHOD AND APPARATUS FOR TRANSMITTING DATAVIANFC FOR MOBILE APPLICATIONS
’ ’ INLCUDING MOBILE PAYMENTS AND TICKETING

Statement under 37 CFR 1.55 or 1.78 for AlA {(First Inventor to File) Transition
Applications

This application (1) claims pricrity 1o or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim 1o a claimed invention that has an effective filing date on or after March
[ 18, 2013,

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA,

=
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RPTOAIAMT4 (02-18)

Approved for use through 11/30/2020. OMEB 0681-0032

0.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required {o respond fo a collection of information unless i coniaing a valid <MB control number,

Attorney Docket Number | 18.115.026U813

Application Data Sheet 37 CFR 1.78

Application Number

METHOD AND APPARATUS FOR TRANSMITTING DATAVIANFC FOR MOBILE APPLICATIONS

Titie of Invention | '~ iniNG MOBILE PAYMENTS AND TICKETING

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properiy signed and filed with the application, applicant has provided writlen
authority to permit a parlicipating foreign intellectual property (IF) office aceess o the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (ERPQO) access to any search resulis from the instant
application (see paragraph B in subsection 1 below}.

Should applicant choose not 1o provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

application. Afler the initial filing of an application, an Application Data Sheet cannot be used 1o provide or rescind
authorization for access by a foreign 1P office(s). Instead, Form PTO/SB/38 or PTO/SB/ES must be used as appropriate.

1. Authorization o Permit Access by a Foreign intelisciual Property Office(s)

A. Priority Document Exchange (PBX] - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority o provide the European Patent Office (EPQ), the Japan Patent Office
(JPC), the Korean Inteliectual Property Office (KIPO}, the State Intellectual Property Office of the People’s Republic of
China (SIPQ), the World intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTOQO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filad
and its related hibliographic data, {2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

the undersigned hereby grants the USPTO authority o provide the EPO access o the bibliographic data and search
results from the instant patent application when a European patent appilication claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPC's Ruie 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a Eurcpean patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign intellectual Property Office(s)

A. Appilicant DOES NOT authorize the USPTO {0 permit a participating foreign IP office access 16 the instant
{7} application-as-filed. If this box is checked, the USPTC will not be providing a participating foreign 1P office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO {o transmit to the EPQ any search resulis from the instant patent
[ application. If this box is checked, the USPTO will not be providing the EPO with search resulls from the instant
application.
NOTE: Once the applicagtion has published or is otherwise publicly available, the USPTO may provide access {o the
application in accordance with 37 CFR 1.14.
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RPTOAIAMT4 (02-18)

Approved for use through 11/30/2020. OMEB 0681-0032

0.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required {o respond fo a collection of information unless i coniaing a valid <MB control number,

Attorney Docket Number | 18.115.026U813

Application Data Sheet 37 CFR 1.78

Application Number

METHOD AND APPARATUS FOR TRANSMITTING DATAVIANFC FOR MOBILE APPLICATIONS

Titie of Invention | '~ iniNG MOBILE PAYMENTS AND TICKETING

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1§

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information 1o be provided in this section is the name and address ¢f the legal representiative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, perscen to whom the inventor is under an obligation to assign the invention, or persen
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. if the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventer or invertors who are also the applicant should be
identified in this section.

@® Assignes () Legal Representative under 35 U.S.C. 117 (O JointInventor
O Person to whom the inventor is obligated to assign. Q Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally incapacitated Inventor:

if the Applicant is an Organization check here. X

Organization Name iCashe, Inc.

Mailing Address Information For Applicant:

Address 1 5331 SW Macadam Avenue

Address 2 Suite 251

City Portiand State/Province OR
Country | Us Postat Code 97239
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add bution.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

=
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RPTOAIAMT4 (02-18)

Approved for use through 11/30/2020. OMEB 0681-0032

0.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required {o respond fo a collection of information unless i coniaing a valid <MB control number,

B . Attorney Docket Number | 18.115.026U813
Application Data Sheet 37 CFR 1.78

Application Number

Title of invention METHOD AND APPARATUS FOR TRANSMITTING DATAVIANFC FOR MOBILE APPLICATIONS
’ ’ INLCUDING MOBILE PAYMENTS AND TICKETING

Assignes 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be inchided on the patent
application publication. An assignes-appiicant identified in the "Applicant information” section will appear on the patent application

publication as an applicent. For an assignes-applicant, complate this section only if identification as an assignee is aiso desired on the
patant application publication.

if the Assignee or Non-Applicant Assignee is an Organization check here. ]
Organization Name

iCashe, inc.

Malling Address Information For Assignee including Non-Applicant Assignee:

Address 1 5331 SW Macadam Avenue

Address 2 Suite 251

City Fortland State/Provincs OR
Country us Postal Code 97239
Phone Number Fax Number

Email Address

Additional Assignse or Non-Applicant Assignes Data may be generated within this form by
selecting the Add bution,

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). Howsver, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in

subsection 2 of the “Authorization or Opt-Qut of Authorization to Permit Access” section, then this form must
aiso be signed in accordance with 37 CFR 1.14{c).

powsr of altorney {(8.g., see USPTC Form PTO/AIA/ST) on behalf of all joint inventor-applicants.
See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature  {/Usman Mughal/ Date {YYYY-MM-DD}| 2021-02-18

First Name | Usman fast Name EMughal Registration Number | 62887

Additional Signature may be generated within this Torm by selecting the Add button.
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RPTOAIAMT4 (02-18)

Approved for use through 11/30/2020. OMEB 0681-0032

0.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required {o respond fo a collection of information unless i coniaing a valid <MB control number,

Attorney Docket Number | 18.115.026U813

Application Data Sheet 37 CFR 1.78

Application Number

METHOD AND APPARATUS FOR TRANSMITTING DATAVIANFC FOR MOBILE APPLICATIONS

Titie of Invention | '~ iniNG MOBILE PAYMENTS AND TICKETING

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file {(and by the USPTO ic process) an application. Confidentialily is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
coliection is estimated to take 23 minutes {o compiete, including gathering, preparing, and submitling the completad application date
shest form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of ime you require to
compiete this form andfor suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related 1o a patent
application or patent, Accordingly, pursuant to the ;equuemevts of the Act, please be advised that: (1} the general authority for the collection of this information
is 35 U.S.C 2{b)}(2); {2) furnishing of the information solicit voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. i you do not furnish the requested information, the US.
Patent and Trademark Office may not be able to process and/or exarnine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

Th

e information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentiafly to the extent allowed under the Freedorm of Information Act (5 11.5.C. 552) and the Privacy
Act {5 U.S.C. 552a). Records from this system of records may be disclosed to the Departrment of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlernent negotiations.

3 Arecordin this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4, Arecord in this system of records may be disclosed, as a routine use, 1o a contractor of the Agency having need for the information in order to perform
a contract. Recigients of information shail be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 511.5.C
552a{m).

5 Avrecordrelated to an international Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
1o the international Bureau of the World intellectual Property Organization, pursuant to the Patent CooperationTreaty,

6, Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review {35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C 218(0).

7. Avrecord from this system of records may be disdlosed, as a routine use, 1o the Administrator, General Services, or hissher designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend irmprovements in records management practices and
programs, under authority of 44 11.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations govering inspection of
records for this purpose, and any other relevant {i.e, GSA or Commerce) directive, Such disclosure shall not be used 1o make determinations about
individuals.

fter either publication of the application pursuant to 35 U

8. Arecord from this system of records may be discliosed, as a routine use, to the public
122(b) or issuance of a patent pursuant to 35 1.5.C 151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and M‘tch application is
referenced by either a published agplication, an application open to public inspections or an issued patent.

9, Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTD becomes
aware of a violation or potentiat violation of law or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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115.026US13 Approved for use through 03/31/2026. OMB 0651-0033
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1

PATENT NO. : 11,694,053
APPLICATION NO.: 17/179,237
ISSUE DATE © July 04, 2023
INVENTOR(S)

Siva G. Narendra, Saurav Chakraborty, Prabhakar Tadepalli

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

on page 2, lines 14-15 in Related U.S. Application Data section, replace "which is a continuation of application
No. 12/188,346" with "which is a continuation in part of application No. 12/188,346"

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

MUGHAL GAUDRY & FRANKLIN
1500 NW Bethany Blvd. Suite 200
Beaverton, OR 97006

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0033. Public burden for this form is estimated to average 1 hour per response, including
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information
collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the
Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. The United States
Patent and Trademark Office (USPTO) collects the information in this record under authority of 35
U.S.C. 2. The USPTO’s system of records is used to manage all applicant and owner information
including name, citizenship, residence, post office address, and other information with respect to
inventors and their legal representatives pertaining to the applicant's/owner’s activities in connection
with the invention for which a patent is sought or has been granted. The applicable Privacy Act
System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). https://
www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the
event that the system of records indicates a violation or potential violation of law; 2) a Federal, state,
local, or international agency, in response to its request; 3) a contractor of the USPTO having need
for the information in order to perform a contract; 4) the Department of Justice for determination of
whether the Freedom of Information Act (FOIA) requires disclosure of the record; 5) a Member of
Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record; 6)
a court, magistrate, or administrative tribunal, in the course of presenting evidence, including
disclosures to opposing counsel in the course of settlement negotiations; 7) the Administrator,
General Services Administration (GSA), or their designee, during an inspection of records conducted
by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and any
other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) another federal agency for purposes of National Security review
(35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of
Personnel Management (OPM) for personnel research purposes; and 9) the Office of Management
and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process
and/or examine your submission, which may result in termination of proceedings, abandonment of the
application, and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International
Bureau of the World Intellectual Property Organization, if the record is related to an international
application filed under the Patent Cooperation Treaty; 2)the public i) after publication of the
application pursuant to 35 U.S.C. 122(b), ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) if
the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open
to public inspections, or an issued patent, or iv) without publication of the application or patent under
the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii); and/or 3) the National Archives
and Records Administration, for inspection of records.
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