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TECHNICAL FIELD
The subject matter described herein relates to effecting contactless
payment and other transactions using wireless smart devices. More
particularly, the subject matter described herein relates to systems, methods,
15 and computer program products for automatically adjusting the modulation

index of a wireless smart device reader.

BACKGROUND
With the success and widespread prevalence of the use of credit and
20 debit cards for banking transactions, card issuers, such as banks and financial
institutions, have turned to wireless smart devices as a means to provide their
customers with a richer, more powerful set of features than is possible using a
traditional magnetic stripe (“magstripe”) credit card.
As used herein, the term “smart device” refers to a device with
25 processing capabilities. A smart device may have on-board memory or other
storage capacity, may be written to as well as read from, and may contain one
or more applications that perform a particular function. Some smart devices
may contain an operating system and/or user interface.
As used herein, the term “wireless smart device” refers to a smart device
30 that can communicate wirelessly via an electric and/or magnetic field between
the device and some other entity, usually a wireless terminal or reader (e.g., a
contactless card reader or wireless smart device reader). Examples of wireless

smart devices include contactless cards, contactless fobs, and mobile phones
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the device and sone other entity, usually a wireless term nal or reader
(e.g., a contactless card reader or wireless smart devi ce reader). Exanples
of wireless snart devices include contactless cards, contactless fobs, and
nobi | e phones 2 and PDAs provisioned with soft cards. One type of wireless
comuni cations that can be used betveen a wireless smart device and a
wireless smart device reader is near field communications (NFC). In one
formof near field comrunications, a wireless snart device may comruni cate
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15 smart device reader. For example, an ISO 14443 type B card requires a
nominal 10 percent modulation index (MI) for an incoming signal to be read
correctly at the wireless smart device. As used herein, the term “modulation
index" refers to an indicator of a relationship between a modulated signal and
an unmodulated signal or function. In one instance, the modulation index may
20 Dbe represented as a percent difference ratio, e.g., the difference of the
unmodulated amplitude and the modulated amplitude of the signal divided by
the sum of the unmodulated amplitude and the modulated amplitude of the
signal. In other words, modulation index equals (a-b)/(a+b), where “a” is the
unmodulated amplitude and “b” is the modulated amplitude of the signal.
25 There are many factors that may cause the load on the reader antenna
to vary. For example, various cards present different loads to the reader
antenna as each of these cards move in the field towards the reader antenna
(i.e., each card can be unique as to the load it presents to the reader antenna
at a given distance in the field and as it moves within the field). This in turn
30 causes the modulation index of the transmitted data to change due to the
different load on the antenna. Consequently, these load changes on the

antenna of the device reader can prevent type B cards from communicating
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antenna as each of these cards nove in the field towards the reader antenna
(i.e., each card can be unique as to the load it presents to the reader
antenna at a given distance in the field and as it noves within the field).
This in turn 30 causes the nodul ation index of the transmtted data to
change due to the different |oad on % he antenna. Consequently, these |oad
changes on the antenna of the device reader can prevent type B cards from
comunicating 3 wth readers in some instances. Mreover, since there are
several diff eittnteadeypizssahednstdacé=i Mpreseet, bincedhererare severat diffecent
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transm ssion 20 paraneter(s) is applied to a transmtter of the wreless
smart devi ce de¥iE@dLAMRI. order to adjust the modul ation index of the
transmtter. The subject matter described herein for automatically adjusting
the nodul ation index of a wireless Jggyi ce reader may be inpl enented
in hardware, software, firmvare, or any nbi nati on thereof. As such, the

ternms According to one aspect, the subject matter described herein includes a
15 method for automatically adjusting the modulation index of a wireless smart
device reader. The method, which is performed at a wireless smart device
reader, includes receiving a signal from a wireless smart device. A parameter
of the signal is determined. The method also includes determining at least one
transmission parameter using the parameter of the signal. The transmission
20 parameter(s) is applied to a transmitter of the wireless smart device reader in
order to adjust the modulation index of the transmitter.

The subject matter described herein for automatically adjusting the
modulation index of a wireless smart device reader may be implemented in
hardware, software, firmware, or any combination thereof. As such, the terms

25 “function” or “module” as used herein refer to hardware, software, and/or
firmware for implementing the feature being described. In one exemplary
implementation, the subject matter described herein may be implemented
using a computer program product comprising computer executable
instructions embodied in a computer readable medium. Exemplary computer

30 readable media suitable for implementing the subject matter described herein
include disk memory devices, chip memory devices, programmable logic
devices, application specific integrated circuits, and downloadable electrical

signals. In addition, a computer program product that implements the subject
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25 "function"” or "nodule" as used herein refer to hardware, software, and/or
firmmvare for inplenmenting the feature being described. In one exenplary
i npl ement ation, the subject matter described herein may be inpl enented
usi ng a conputer program product conprising computer executable
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readabl e nedia suitable for inplenenting the subject matter described herein
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3 is a message'flow diagramilldstrating the steps of ‘a second
exenpl ary netheoeinf andaut omati cal |y adj ustl ng the nodul ation i ndex i n a
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therein; and
Figure 3 is a message flow diagram illustrating the steps of a second an
15 exemplary method for automatically adjusting the modulation index in a
wireless smart device reader according to an embodiment of the subject matter

therein.

DETAILED DESCRIPTION OF THE INVENTION
20 The subject matter described herein includes systems, methods, and
computer program products for automatically adjusting the modulation index of
a wireless smart device reader. As stated above, modulation index (M) is an
indicator of a relationship between an unmodulated and a modulated signal. In
one embodiment, for AM signals, the modulation index may be determined by
25 obtaining a measurement of the amplitude of the carrier signal with modulation
and the amplitude of the carrier signal without the application of any
modaulation. These values may then be applied to a percent difference ratio in
order to derive the modulation index. In one embodiment, the measurement of
the modulated signal is acquired when the field strength sensor detects a zero
30 data value, thereby dropping the signal to a certain percentage (e.g., 90
percent) of the height of the original waveform. The importance for adjusting
the modulation index in relation to the present subject matter is described

below.
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In one enbodinent, for AMsignals, the nodul ation i ndex may be determ ned
by 25 obtaining a measur ement of the anplitude of the carrier signal with
nodul ation and the anplitude of the carrier signal wthout the application
of any nodul ation. These val ues maysthen be applied to a percent difference
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15 and provide access to data on the card, perform on-card functions (e.g.,
encryption) and interact intelligently with a wireless smart device reader.
Wireless smart device technology is available in a variety of forms, such as
plastic cards, key fobs, and other handheld devices (e.g., built into mobile
phones). The chip in the contactless card may contain the same information

20 held by the conventional electromagnetic stripe of a credit card or debit card.

Wireless smart device reader 104 may include any contactless card
reader (e.g., a wireless RFID reader) that is capable of reading wireless smart
cards or any other contactless payment type cards. In one embodiment, device
reader 104 includes a processing unit 108, a transceiver unit 110, a filter 116,

25 ananalog-to-digital converter (ADC) 118, and a database 120. Processing unit
108 may include any processor, microcontroller, or central processing unit
(CPU) that is capable of executing computer programs (e.g., software,
firmware, etc.) that control the card reading functions. In one embodiment,
processing unit 108 may include an embedded ARM based processor (e.g., an

30 ARMTY processor) that is configured to execute firmware programs (e.g., written

in C language) for operating device reader 104.
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phones). The chip in the contactless card may contain the sane information
20 held by the conventional electromagnetic stripe of a credit card or debit
card. Wreless smart device reader 104 may include any contactless card
reader (e.g., a wireless RFID reader) that is capable of reading wreless
smart cards or any other contactlesg paynent type cards. In one enbodi nent,
device reader 104 includes a processing unit 108, a transceiver unit 110, a
filter 116, 25 an analog-to-digital converter (ADC) 118, and a dat abase 120.
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15 smart device 102 to antenna 112. In one embodiment, the field strength
sensor 114 may include a ferrite coil or sensor wrapped around (e.g., attached
to at least one lead of) antenna 112. For example, one end of field strength
sensor 114 may be grounded, while the other end is coupled to analog-to-
digital converter (ADC) 118.

20 In order to communicate with smart device 102, transceiver unit 110
utilizes amplitude modulation (AM) to transmit signals via the electromagnetic
field (i.e., a detector field). In one embodiment, the electromagnetic field is
oscillating at 13.56 MHz. By turning an electromagnetic field on and off very
quickly (e.g., by quickly switching power on and off), transceiver unit 110 is able

25 to send a string of data to a wireless smart device 102. Similarly, by drawing
power from the generated electromagnetic field, device 102 is able to respond
to device reader 104 by creating a short circuit on its own antenna 128. The
short circuit produces a larger load on antenna 112, which is readily detected
and interpreted by field strength sensor 114 as a communication from device

30 102

Filter 116 may include any electronic circuit device that is capable of

suppressing unwanted frequencies or noise. In one embodiment, filter 116
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to at |east one |lead of) antenna 112. For exanple, one end of field strength
sensor 114 may be grounded, while the other end is coupled to anal og-to-
digital converter (ADC) 118. 20 In order to comunicate with smart device
102, transceiver unit 110 wutilizes anplitude nodul ation (AM to transmt
signals via the electromagnetic fieyd (i.e., a detector field). In one
enbodi nent, the electromagnetic field is oscillating at 13.56 MHz. By
turning an el ectromagnetic field on and off very quickly (e.g., by quickly
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di scontinuous " data or events. g‘%gnfut ers, which handle data in digital form
requi re anal édthough Biglirgiltdepicts 148 asastandalone gorapenentoADENH Spay o

digital before.it cgn_ be read. . Al though Fj e 1 depicts ADC 118 as a
st andal one cORBEIFAted A5 E?Lg %ﬂocq?é'&k'@t?géed as a part of processing

gﬂgth 108. Dat abas g)a}<h 8920 Rl HEudE ¥nPRIBM Iy iUl 16 HA8ing Alath aicHat a,
as memory, and the like. In one embodiment, database 120 may be a table
15 that contains transmission parameters for adjusting the RF gain stage of device
reader 104. These radio parameters may include values that are set in
transceiver unit 110 that affects the modulation index of device reader 104.
These parameters may be predefined binary numbers that are placed in the
table.
20 Point of sale (POS) unit 106 may include any point-of-sale location or
terminal, such as a cash register and the like. In one embodiment, POS unit
106 is coupled to device reader 104 via a communications cable 130.
Figure 2 is a flow diagram illustrating the steps of an exemplary method
200 for automatically adjusting the modulation index of a contactless card
25 according to an embodiment of the subject matter described herein. Although
Figure 2 is a simplified illustration of a modulation index adjustment with regard
to ISO 14443 card types, the use of other card types is entirely within the scope
of the subject matter described herein. Referring to Figure 2, in block 202, a
wireless smart device reader receives a signal from wireless smart device. In
30 one embodiment, device reader 104 generates an electromagnetic field that is
transmitted by antenna 112. Wireless smart device 102 is placed within the

electromagnetic field of device reader 104 (e.g., swiping a card for a payment
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as nenory, and the like. In one enbodi nent, database 120 may be a table 15
that contains transm ssion paraneters for adjusting the RF gain stage of

devi ce reader 104. These radi o paraneters may include values that are set in
transceiver unit 110 that affects the nodul ati on i ndex of device reader 104.
These paraneters nmay be predefined b%nary nunbers that are placed in the
table. 20 Point of sale (POS) unit 106 may include any point-of-sale

| ocation or terninal such as a cash register and the like. In one

enbodi ment, 10"n le‘Q@h iafoneUBl %dSIbﬁaldl%VbéQrdr%ﬁqﬁéd #Rﬁn‘ﬁé‘hc’é 102 to
communi catlons e 130. Figure 2 is"a diagramillustrating the steps

of an exenpl dewcm{ead;er 1040 SpHCIfmwlymhenamre;lessjjsmrt dgvichel 0®bisuplacedn i ndex
f tactl d 5 d di t th t tt

Gescr i bod neWghi T4 SlesimagTiiceiad: deiice; 102, adires: fhes frautsiin powel <"

modul ation i pdexe At Eéﬁ&r‘?%‘ta%ttﬁg] rd104 f?o#nsfﬂelélléﬁg eﬁé’ H@ﬁi’ The use of

other card typés 1s enti in t e scope ect mat t er

descri bedb hetransrmti%eifdatalnnm/ b@a&cglntmfarmambmlpmé'or%mataa ortherlddeesrsoaeart
devi ce reader receives a signal fromwreless snart device. In 30 one

embodi nent , amhoéane@taai@wcsow?gﬁa@&att%9a£@hb)éP&qtm@&mpp@w sBpg angdt i s
ransmi i1 od bXHNLEPAR ghidh o] FERSRESTRE jolEUhandlita iiaP L RgRrshbBi n the

el ectromagne vVice rea SW ping a card

paynent 8 tpand&teticdby N&ld%ﬁeﬁ@ﬂh@@sbﬂﬂﬁaﬁdﬁl‘éilhtérprdtédbSdﬁmmttbﬁﬁhrW om
device 102 to device reader 104. Specifically, when wireless smart device

102 i s pl acefumiersi nin heorapeembodirgaetsi smad| devigev1@2 Mm@y Regaimeant he

ol cot r oniynol TelZAESH PebessSBF beffthh o heridnafRE brokBauld i % device  on

personal datgader 10ge | i ke. I n one enbodi ment, device 102 transmts data by
creating a tenporary short circuit antenna 128, which then increases the
| oad on ant enna 11ablockak04; lasigral pasametﬁetwwmy m@itudepfté\egenewedsor 114
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procedure w b difiRietoMheSignal (i.e., a signal parameter) received from device 102 (via
15 antenna 112). Furthermore, field strength sensor 114 may read and
subsequently filter the signal, which may initially be received as a full 13.56
MHz waveform that is difficult to interpret. Namely, transceiver unit 110 may be
configured to use filter 116 to condition the received signal in a manner in
which only the peaks of the envelopes are successfully passed. This filtering
20 process allows for the determination of the absolute height of the waveform.
In block 206, a database is queried for transmission parameters. In one
embodiment, processing unit 108 receives digital signal data (via filter 116 and
ADC 118) and queries database 120 in order to determine the transmission
parameters (e.g., radio chip parameter settings) that are needed to adjust the
25 modulation index to the optimal level for reading wireless smart device 102. In
one embodiment, database 120 may include a predefined table that maps
carrier amplitudes to a predefined set of transmission parameters (or at least
one transmission parameter) for a radio chip transceiver unit.
In block 208, the transceiver unit 110 is adjusted. In one embodiment,
30 the processing unit 108 adjusts the gain of the transceiver’'s RF stage so thata
correct modulation index is utilized. Specifically, processing unit 108 adjusts

the settings of the transceiver unit 110 in accordance with the transmission
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reader 104. In block 204, a signal paranmeter, such as the anplitude of the

received signal, is neasured. In one enbodinent, field strength sensor 114
reads the anplitude of the signal (i.e., a signal paraneter) received from
device 102 (via 15 antenna 112). Furthernore, field strength sensor 114 may
read and subsequently filter the signal, which may initially be received as
a full 13.56 MHz waveformthat is difficult to interpret. Nanely
transcei ver unit 110 maybe configured to use filter 116 to condition the

received signal,ingy ﬁs[%p@ﬁét 1Hé tr%éé'é] ; éaﬁh§etﬁiﬁ§§€gﬁpcé§qm§q¥d&é§%® are

successful | y "passe tering 2 rocess a or t term’nation
of the absol uheddiatigmtindéxt hickawell cenable Ithebdiem'ke 2eéden 10& &b asptimallyqueri ed

for transm ssion para n one Odl processing unit 108
recei ves di gictoé'l‘mgf‘kjﬁge ét"‘é{reﬂ%"rsas"f‘?ftt {;E)e nd ADC 118) and queries

dat ab 120 i t di
e 2 I o g AT 21

chip paraneter set 0 at1on 1 ndex

to the opbi ned10 teardmitoa sigradiicdevice d0Rss tiserew riledulatiod iiex! settirmgeFor
enbodi ment, database 120 may include a predefined table that, maps carrier

anpl i t udes t Exampledrisignaldeay be a @@mmﬂnsisrﬁeHe%ngaﬁataeﬁr@m(welﬁss BBt one
{ransm ssi on ARHAITAST BN FRK MR IMERINFG HRldindaPhatlea0S: the

transcei ver IS a ust e n one enbodr men processi ng uni t

108 adj usts trh@dtﬁla’u@n nfdetxh@e\h&@nen@s alsle'ts rd%%nfét@@%@rfalmbuﬁan)@@ﬁ&my
nmodul ation index is utilized. Specifically, processing unit 108 adjusts the

settings of thbetmethodal0fetheninds110 in accordance with the transmssion 9
paraneter,s so that, the tran cel er s n uces Ih necessary
oot R T o en  Inare e SoERY rocebialuli ol s SRR heg wARRENT
communi cate vad B ébrftﬂu%fl;fba%%afnt oﬂ)%‘f't@edét@ﬁnmb”th*é' Fédﬁlﬁt%o?aﬁhaih%t'c%ntrols
transmtted. | n one enbodi nent, transceiver unit ransmts a signal

to devi ce 10anadulatien ipdexmda xiosed ilomnexnametn nin sAch a@xmpﬂﬂreenuahensu gnal
may be a conmmand request.i data fromw,rel ess snar t evic ause

the transcei VEPCPEING dHY tm%?u’ﬁ@'“?ﬁé“@ Siga( s paramgiers and antinGaly

calculates or looks up the requisite gain to maintain a desired modulation index.
15 In the example illustrated in Figure 2, processing unit 108 may be
configured to query database 120 for transmission parameters on a continual
basis (in response to sampling the received signal from device 102 on a
continual basis). Similarly, instead of querying a database, processing unit 108
may be adapted to calculate the modulation index on a continual basis as the
20 signal from device 102 is received. For example, this process is depicted in
Figure 3, which is a flow diagram illustrating the steps of a second exemplary
method 300 for automatically adjusting the modulation index of a contactless
card according to an embodiment of the subject matter described herein.
Although Figure 3 is a simplified illustration of a modulation index adjustment in
25 regard to ISO 14443 card types, the use of other card types is entirely within
the scope of the subject matter described herein. Referring to Figure 3, in
block 302, a wireless smart device reader receives a signal from wireless smart
device 102. In one embodiment, device reader 104 generates an
electromagnetic field that is transmitted by antenna 112. Wireless smart device
30 102 is placed within the electromagnetic field of device reader 104 (e.g., a card
swiping payment transaction) which allows for the signal to be sent from device
102 to device reader 104.
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nodul ati on index, device 102 is able to receive the signal w thout any
difficulty. The nethod 200 then ends. 10 In one enbodi nent, processing unit
108 sanpl es the received waveform on a continual basis in order to
determ ne the requisite gain that controls nodulation index in a closed

| oop manner. In such an inplenmentatijgn, processing unit 108 re-neasures the
signal's paraneters and continually 'calculates or | ooks up the requisite
gain to maintain a desired nodul ation index. 15 In the exanple illustrated

in Figure 2, procqggidik m,tthégﬁ\dﬁﬁ}’deb@fthﬁ?%éi%kﬁg naPistHEaYurda!l aPeng 120

for transm ssion paranmeters on a contl nua asis (in response to sanpling

t he recei vedesibgdahent, dieldstvength Seéhson1$4 reads theuedrrieaanmplitud@snii.earthg,

i nstead of querying a database, processing unjt 108 nay be adapted to

cal cul ate tthF?@@H?aé?qj SAMI¢IGRTPHdE %"@;ﬁh%ﬂkﬂd"ﬁ?ﬁfis"a&@e ﬁ@pﬂﬁ‘dﬁggﬁéhef rom
device 102 i §g; | 103, (MY ' | ' ltgure 3,
which is a f PONAHECERRY fichh JBVREROR(iRHRMETRE o XBRlcle Hold S 12 Roa

300 for ot ogBhssra 14/ nedl) vsdd apdtsubseqdentit filer botetheofinraodobtet thrizs card
according to an enbodi nent of the subject matter described herein. Although
Figure 3 is amplitgde anddthe medulated ofarger ampldudedian thedeeeigdusioraht in 25

w tnin e NebY draisEe iR A0 AR GindRhiEd 16 AP Sk a3 oBRKSE

Figure 3, inthéterelvedOsignais\h aahaagesimawtiic onlycthermeakerofiths @nvepasifgnal
fromwreless smart device 102. In_one enbodi nent, device reader 104
gener at es anthe|usenedifaighecatier angliudg: and mpedulated tcadrier, agmldyem areo.

Wrel ess §ma E&%%\é@@gn?é)ssém is placed within the el ectromagnetic field of

devi ce réade card sw ping paynent transaction) which allows

for the signal tolbeplset3d4,othelarbdalatidn2indexdgMi)CR rcaRsifdted04.In1Bnel N
bl ock 303, the anplitude of the received signal is neasured. In one

enbodi nent, emiladisentmyopesing wnit1108 applies thee upmadudatedngnd magdated . e,
e unrod gl 58 A 1 Bt R G B8 o JER 92) 1
strength example, the modulation index may be determined by using the formula Mi=(a-

15 b)/(at+b), where “a” is the unmodulated carrier amplitude and “b” is the
modulated carrier amplitude. Once the modulation index is calculated, the
modulation index value is stored by processing unit 108 for future reference.

In block 306, a determination is made as to whether the modulation
index has changed from a previous value. In one embodiment, processing unit

20 108 compares the current calculated value of the modulation index with a
previously stored calculated modulation index value. If the two modulation
index values do not differ (e.g., do not differ by a predefined threshold
percentage), then the processing unit 108 deems the current modulation index
as sufficient to communicate with wireless smart device 102 and method 300

25 loops back to block 302. Alternatively, if the modulation index values differ
(e.g., exceed the predefined threshold percentage), method 300 proceeds to
block 308 for further processing.

In block 310, the transceiver unit 110 is adjusted. In one embodiment,
the processing unit 108 adjusts the gain setting (e.g., transmission gain setting)

30 of the transceiver's RF stage in accordance with the calculated modulation

index. This causes antenna 112 to be adjusted so that the new designated
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5 sensor 114 may read and subsequently filter both the unnodul ated carrier
anplitude and the nodul ated carrier anplitude fromthe received signal.
Nanely, transceiver unit 110 may be configured to use filter 116 to
condition the received signals in a manner in which only the peaks of the
envel opes of the unnodul ated carrign anplitude and nodul ated carrier
anplitude are 10 successfully passed. In block 304, the nodul ati on index
(M) is calculated. In one enbodinent, processing unit 108 applies the
unmodul at ed AReUIERRH iAGEDenSBIEE RS dTBS réau& 103 k¢ 8ptirhalPcorafthicaté Rith
determ ne the nodul ati on i ndex. For exanple, the nodulation index nmay be
det er mi ned bdeviserd®2the fornula M =(a 15 b)/(a+b), where "a" is the

once the. modutat ﬁhbﬁngé{fz”ga@a'ﬁgtﬂ%hgdi Eond B aifnt Fét%%@vgnﬁ'e'tf o
stored by pr qfa3riniihsigil (Etevidd Y02 USRI Hohlafeh A8Gx For

determnation 1s e as er the no ati1on ex has changed from a
previ ous ¥al egampte d)lnesgnhbmayﬁm a qonuuasd reqguesting deﬁa frio8 wirethgssr sraatthe

t | cul at ed I ft dul at d th I t d
cal cul at od nBUCR10A Bogayse dhedenspovec i spitng e slanl abife ers do
not differ (ﬁ1cﬂiu’latﬁﬁ1 ggbéddé\flé‘éﬁ! néaﬂfe%eédngﬂﬂ {cﬁfémﬂ vncféefe%%‘['?ﬁﬁ) then
the processing uni

the current ron 1n as surfrcient to

communi cat e withbupamediiculiyraviéthde\300ethezmisd net hod 300 25 Ioops back to
bl ock 302. Alternatlvel , if the nodul ation index values differ

exceed the predef ftydly ?W@Fﬁfpﬁd H’@té’éﬁﬁ’ﬁﬁé?ta"ﬁ@{W@@Ctﬁﬂ@@%@ﬁc{@egbl ock
308 f t
20 ust eald| nnEfRIR bR thodd WA Hedaind Rmth SS5GEE UEheiblect Hbtle?

setting (e.gdestribsushéresi. oFurgsérmoref thierfadegoliy @ésctrfpeohriaftmm parpoself st age
in accordance with the calculated nndulatlon I ndex. This causes antenna 112
to be adj ust dystatiomanly; apd nehferdbe pspese qhlimiE@HAN- at i on i ndex enabl es t he
device reader 104 to optinmally communicate with device 102.
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In block 312, data is transmtted. In one enbodi ment, transceiver unit 110
transmts a signal to device 102 using the new nodul ation index. For 5
exanpl e, the signal may be a command requesting data fromw rel ess smart
devi ce 102. Because the transceiver is transmtting the signal at the ideal
nmodul ation index, device 102 is ablg,to communicate with device reader 104
w thout any difficulty. Method 300 then ends. It will be understood that
various details of the subject matter described 10 herein nmay be changed
wi t hout departing fromthe scope of tk@lgnqéect matter described herein
Furthernore, the foregoing description i s for the purpose of illustration
only, and nOWVEQthI nﬁﬂqgose of limtation. 12 CLAIMS What is clained is:
1. A nethod for autonmatically adjusting a nodul ation index of a wreless

smart devi ce ,r eadey t | SkinQs: 1L el A Vi ce
reader: r ecei1\'/i ngé\a"%e}t@&adaf&fﬁﬁ{néﬁ% We?@g gt"lq?grar{m@él%éﬁ;'ﬁ&}eﬁgwr a
paranmeter of the sngHrabevidereader tiimathddEeshpasiagt ransm ssi on paranet er
using the_ paraneter of the signal; and 10 applying the at |east one

transni ssPon par aé@evirelgss smaghdenice igadest the wirel ess snart devi ce reader
to adjust a nodul ation

wherei n the paraneter 6{95’%}2@9;&' aihzaﬁl fé%@padrq‘?’s"ysetsg;sﬁn%mggpﬁﬁggt Q?dt g]:a g: Sin;nl 1

15 3. The method of cl ajeterninimgrepardmeteabf theasignaine transm ssion paranet er
conprises a radio transm ssion galn setting for the transmtter. 4. The

! g L N :
net hod of clai m1 wher éieter@anagrhilaastapne clsansmpission pasametarousingaihgnet er
I ncl udes queryi ngr;r)%r%te?et}ao?qhé EPg%aﬁf%% the paraneter to the at |east one
ter. '

transm ssi on para
10 applying the at least one transmission parameter to a transmitter

of the wireless smart device reader to adjust a modulation index of the
transmitter.

2. The method of claim 1 wherein the parameter of the signal comprises
an amplitude of the signal.

15 3. The method of claim 1 wherein the at least one transmission parameter
comprises a radio transmission gain setting for the transmitter.

4, The method of claim 1 wherein determining at least one transmission
parameter includes querying a database that maps the parameter to the
at least one transmission parameter.

20 5. The method of claim 1 wherein determining the at least one
transmission parameter includes calculating the at least one
transmission parameter from a difference between the modulation index
of the received signal and a desired modulation index.

6. The method of claim 1 wherein the wireless smart device comprises one

25 of a contactless card, a contactless fob, and a mobile phone or a
personal digital assistant (PDA) provisioned with a soft card.

7. The method of claim 1 wherein determining the parameter of the signal
includes:

filtering the signal to obtain amplitude peak data from the signal;
30 and
converting the amplitude peak data into digital data to be used to

determine the at least one transmission parameter.
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20 5. The nethod of claim 1l wherein determ ning the at | east one

transm ssion paraneter includes calculating the at |east one transm ssion
paraneter froma difference between the nodul ati on index of the received
signal and a desired nodul ation index. 6. The nethod of claim 1l wherein the
wireless smart device conprises one 1325 of a contactless card, a contactless
fob, and a nobile phone or a personal digital assistant (PDA) provisioned
with a soft card. 7. The nmethod of claim 1l wherein determning the paraneter

of the signalg. i ndihedeethdd dftcimDwhbeeis filering the sidiaiinciades filtariag usgk dat a
fromthe signal; 30 and converting the anplitude peak data into digital
data to be used t@ 136PdMhzbandpasafiteleast one transmi ssion paraneter. 13

8. The met hog, of ' r el ' ] . S| ' h Lieri ng
using. a 13, S5 wo uR bS] WhbRéhBie ilfaTicHiteds T B0BRed ubRét 1o

si gnal conprises ahabdgludieeth fdtiddtedtdmplitudes landesn anrudulsteddnmpinldé ude and
an unnodul ated anplitude 5 wherein the nethod further conprises

cal cul ati Ag a nodwharetythemaethod furthercomprisesicalcslatingiargotuation msiexfer ed

anplitude and the ol i : S 1 .SS1 on
paraneter is detertﬁngg@ﬁ hﬁ@?%gg@heﬁggﬁcﬂ?%g%@t&“g |oénggﬁ%%&i“ageﬁe

met hod of cl ai m 9 ashslitede, aretheatleasi ome tradsmigstordpametee s daterrhthed
calculating (a-b)/(a+b), wherein a represents the unnodul ated anplitude and

b represents the rH§Ng | laptac meaulation ingRX. met hod of claim 9 wherein the
P b L e T T A
il el g bt
card. and b represents'the modulated amplitude.
11.  The method of claim 9 wherein the at least one transmission parameter
comprises a transmission gain setting for the transmitter.
12. The method of claim 9 wherein the wireless smart device comprises one
15 of a contactless card, a contactless fob, and a mobile phone or a
personal digital assistant (PDA) provisioned with a soft card.
13. The method of claim 9 wherein the calculating step is performed only if
the modulation index differs from a previously stored modulation index.
14.  The method of claim 1 comprising continually receiving the signal and
20 adjusting the at least one transmission parameter based on the
parameter of the signal to control the value of the modulation index in a
closed loop manner.
15.  The method of claim 9 wherein the signal is filtered to determine each of
the unmodulated amplitude and the modulated amplitude.
25 16. The method of claim 15 wherein the signal is filtered using a 13.56 MHz
bandpass filter.
17. A wireless smart device reader for automatically adjusting a modulation
index comprising:
a transceiver for receiving a signal from a wireless smart device;
30 and
a processing unit for determining a parameter of the signal,

determining at least one transmission parameter using the parameter of
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13. The method of claim9 wherein the calculating step is perfornmed only if
the nodul ation index differs froma previously stored nodul ati on i ndex. 14.
The nethod of claim1 conprising continually receiving the signal and 20
adjusting the at | east one transm ssion paraneter based on the paraneter of
the signal to control the value of tihe nodulation index in a closed |oop
manner. 15. The nmethod of claim9 wherein the signal is filtered to
determ ne each of the unnodul ated anplitude and the nodul ated anplitude. 25

16. The riethod of yed siyfial Snwaiohjifly HEaBesadnd fatshisSichbataiitieAtoliieS6 M-z

bandpass filter. 17. A wireless smart device reader for automatically
adj usti ng a nodul franseeiveni@sadjgsirmmasiutlajiondndexafthe transdeiverr ecei vi ng a

Gesormi i ng. 18par JHETEICIRES smardeifia readaEBteAnR A e e Paler of
transmi ssion par apps SignaPédtpHSEs AREMBItRIe of thékighdle Signal, and appl ying

the at |east one transm ssion paraneter to the transceiver to adjust a
modul ati oh i ABex dhetwicclessarest device tanderiof cldimel 2wheseinthe ablaastoneader of

claim 17 wherein the parameter of, the signal_ conprises .an _anplitudge of the
Signal . 5 16, The ANPEISE BREATTCIEEGP TR  PenAcd frADsaT Ny 2 SaREsasting e at
| east one transnyssStraRsd@vayTet er conprises a radi o transm ssion gain

setting for the transceiver. 20. The wirel ess snart device reader of claim
17 wherein t R8. wi Teeavrclesmsmartgleviceaeaderefalaied! T whgrain thewigelespervartt hat

maps the paraneter,_in th 1 I gnal to,the at.least ope transnissi,on
parameter 21 ThdeWRedr adeplbittiy riAtratk g Fiep<lte A AR EPRR e
wirel essqgmart  dgignaftd fROflehst GHEPARSMIsSioPddrdh®itér.t he at | east one
transm ssion paramnmeter froma difference between the nodul ati on i ndex of

t he 21.  The wireless smart device reader of claim 17 wherein the wireless smart
device reader is adapted to calculate the at least one transmission
parameter from a difference between the modulation index of the
received signal and a desired modulation index.

15 22. Thewireless smart device reader of claim 17 wherein the wireless smart
device comprises one of a contactless card, a contactless fob, and a
mobile phone or a personal digital assistant (PDA) provisioned with a
soft card.

23.  The wireless smart device reader of claim 17 wherein the wireless smart

20 device is adapted to:
filter the signal to obtain amplitude peak data from the signal; and
convert the amplitude peak data into digital data to be used to
determine the at least one transmission parameter.

24. The wireless smart device reader of claim 23 wherein the wireless smart

25 device is further adapted to filter the signal using a 13.56 MHz bandpass
filter.

25. The wireless smart device reader of claim 17 wherein the signal
comprises a modulated signal that includes a modulated amplitude and
an unmodulated amplitude, wherein the processing unit is adapted to

30 calculate a modulation index using the unmodulated amplitude and the

modulated amplitude, and the processing unit is adapted to determine
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received signal and a desired nodul ation index. 15 22. The wirel ess smart
devi ce reader of claim 17 wherein the wireless smart device conprises one
of a contactless card, a contactless fob, and a nobile phone or a personal
digital assistant (PDA) provisioned with a soft card. 23. The wreless
smart device reader of claim 17 wherngin the wireless smart 20 device is
adapted to: filter the signal to obtain anplitude peak data fromthe signal;
and convert the anplitude peak data into digital data to be used to
determ ne the at kigagtleaseond RassHRBSIoAparametdieing tRé calbufatéd Frddefftionmar t
device reader of claim 23 wherein the wireless smart 25 device is further
adapted to filterind@gX.signal using a 13.56 MHz bandpass filter. 25. The

hodul ated ot gRal (g WTSERE cei BBl Gtatl S Shfe 2hSuTng W ine BRRBRADE: oo
anpl i tude, wher ei nithe dH=RRes 36 Metermihe ithe adedilation Indék bl caldtthg (a-

modul ati on index using the unnodul ated anplitude and the "nodul ated
anpl i tuded and t h&){fathles¥herginm represgatspthel uninedulated amplitude @adab | east

one transm ssi on r | l,at ed nodul ati on index. 26. The
W rel ess smart de\??é%ggé%‘d@gﬁhgg%l%%ﬁjné@bﬁ%ﬁgrei n the processing unit is
adapted to derer nTe Wwit€les® @t device neadervf diihc2b aiHatgin(the dt Idast Oaeb) ,
wherein a represents the unnodul ated anplitude and b represents the

nodul at ed anpl i t ud@nSPSSiThPafpmetes LONPRFSs lEFansissienr gainosettingifen the
wherein the at Ie%saijsgeﬁ rtransm’ ssion paraneter conprises a transm ssion
gain setting for th VShscei ver. 10 28. The wirel ess smart device reader
of clai m@5 waer eiMhetwitelsbs SMaBSdEtR readeeyf dl@intREWhessih tiRirdles8smart

contactless card, a contactless fob, and a
device comprises one of a contactless card, a contactless fob, and a

mobile phone or a personal digital assistant (PDA) provisioned with a
soft card.
29. The wireless smart device reader of claim 17 wherein the processing
15 unit continually updates the at least one transmission parameter based
on the parameter of the signal to control the value of the modulation
index in a closed loop manner.
30. The wireless smart device reader of claim 25 wherein the signal is
filtered to determine each of the unmodulated amplitude and the
20 modulated amplitude.
31.  The wireless smart device reader of claim 30 wherein the signal is
filtered using a 13.56 MHz bandpass filter.
32. A computer program product comprising computer executable
instructions embodied in a computer readable medium for performing
25 steps comprising:
at a wireless smart device reader:
receiving a signal from a wireless smart device;
determining a parameter of the signal;
determining at least one transmission parameter using the

30 parameter of the signal; and
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nobi | e phone or a personal digital assistant (PDA) provisioned with a soft
card. 29. The wireless smart device reader of claim17 wherein the
processing 15 unit continually updates the at |east one transm ssion
paranmeter based on the paraneter of the signal to control the value of the
nmodul ation index in a closed | oop magner. 30. The wireless smart device
reader of claim25 wherein the signal is filtered to determ ne each of the
unnodul ated anplitude and the 20 nodul ated anplitude. 31. The wirel ess
smart devi (t:)e (rjeader o:‘ applyingbe\wt gzt oné ransmigsidn par;\nﬁétbt‘w@tfansﬁnﬁuara
13.56 MHz bandpass filter. 32. A cqonputer program product conprisin
conput er execut abl QFth%‘é’W'@é?iSH?%” Vo olold qrﬁgédmﬂeguwﬁﬂm%‘ﬁgaﬁumfor
performng 25 Steﬂ?ngﬁﬁﬁgri sing: at a wireless smart devi ce reader:
receiving a signal froma wreless snmart device; determnmning a paraneter of
the signal; determning at | east one transm ssion paraneter using the 30
paraneter of the signal; and 16 applying the at | east one transm ssion
paranmeter to a transmtter of the wireless snmart device reader to adjust a
nodul ation index of the transmtter.




