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A FI NGERPRI NT READER AND A METHOD OF OPERATING I T The
present invention relates to a fingerprint reader and

WO mopasodéscul ar to a nore rugged fingerprint reaiBDK2009/000115
which is useful in e.g. credit cards and other types
of elenments which are bendable to a certain degree.
Fi ngerprint readers nmay be seen in e.g. W»9/41696 and
WO2005/ 124659. In general, fingerprint readers are

AFm@edpnmwaREAdEtRoAN@yA\MEﬂJroDSoﬁ@Pé@qu@ whi ch

bri ngs about a probl em when provided in bendabl e
elenents. In a first aspect, the invention relates to

TheAprdsBEE iMVention rRAABE t6 ARRGSipPt r@af:lélngﬁ& Rk 'pré&léﬂgﬁ% a more
adapted to output information relating t

rugsﬁﬂ@@gsmrmt wRdgr whigeis vsefalimg & @éd&qaurdseasdrdtheetypes of
r 0 ing an
ele@@ﬁ%ﬁ?ﬁﬁﬁo%ﬁggﬁqggl%ﬁbt eﬂjtalﬁ dr‘%{rjeg t he sensor being
positioned in the indentati on/ cavi ty/through-hole so

Fingdtfint Pga&eg@%%k‘b% S A8 ¢ %8()?84?)[%’96 3nb I‘gQ?BPFHZ%SQ

urroundi ngs the rese con
reader is to be |nterpreted broadly as an el ement

e
In GRS SnbErsIElicBRfs of BREM otk SRl bich s ngt bendabie,
whigh @mmgs aehdmpiaeprdbd]emenbm providadtin hnidabfe elements.
fingerprint, and normally does so using a sensitive or
sensing surface. A fingerprint sensor nmay be adapted
In 3 first espeat, ribe tieentiar eel@tes wvafingeaptint featgercpmprising:
one neasurenent, neaning that it has a sensitive
surface of a sufficient size for the relevant part of
t he fi dfimgerpriobseasdr adaptedttocotpoe infonmation rietatimyto a

have the fin er.svvi ed over the sensor
fifodPERE 8 o' gidhdating arSiisTyé Bitncs Fig Sesor
sequentially. The information output of the sensor may
fbe any at%&Fe%fme':rrﬁ gc;rﬂgtn's%rg]; ;rﬁ ?rgew?:atlon/cawty or through-hole,

the sensor being positioned in the indentation/cavity/through-hole so that the

sensitive surface is exposed to the surroundings.

In the present context, a fingerprint reader is to be interpreted broadly as an
element adapted to determine information relating to a fingerprint of a finger.

A fingerprint sensor is an element adapted to sense at least part of a fingerprint,
and normally does so using a sensitive or sensing surface. A fingerprint sensor
may be adapted to determine the whole (relevant part) fingerprint in one
measurement, meaning that it has a sensitive surface of a sufficient size for the
relevant part of the finger to contact it at the same time, or it may be adapted
to have the finger swiped over the sensor in order to sense parts of the

fingerprint sequentially.

The information output of the sensor may be any type of information from which

information may be derived about the fingerprint. This may be 2D information
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informati on may be derived about the fingerprint. This
may be 2D i nformationdescribing the positions/shapes
wo@boopitdiyes or val l eys of the fingerprint or nOPEI/DK2009/000115
conpl ex and/ or nore conpressed data. This differs
wi dely from sensor to sensor. bbn the present context,
a stiff elenent is an el enent providing/supporting the
sensor with a sufficient stiffness to not bend too
des@ﬁhgﬁ%@p@iﬁ@ﬁ%hbﬁe@op H@g@% %rrmar@?s fo? kRéE f" n@%wrrlﬁﬂ 5¥ more
his feature w | om appl i cati on
CO"@RJQX |a@§{o©m0r§e1@@ﬁm’eﬁ§ed) datw hISI gig‘éersm@egefmm shasort
senb§r. but for use in e.g. a credit card, a stiffness is
preferred of 100 Nmm 2 or nore, such as 150 N nmm 2,
preferably 200 NN mm 2 or nore, such as 250 N/nm2
350 I\V
In tﬂ[e ré%a é{o%ggtk%gm‘f%lgﬁ'ne%reansem&ﬂ ﬁfgf%\p ding upportlng the

sensotbwmhrmBUfﬁdéT&' stiffrfdssebantriercbtoy ieh \ﬁhéme&bogéd % a
epaxy as

| | a fibrel
prefief Ry Foree o Bkt Vo B reels Sl S o appiatian to
appﬁﬁﬁhch@leétiérﬂjnﬁ@bﬁkﬂtﬁﬁﬁfuéﬁfje@tm&%oﬁ'ﬁés‘eto BHCBuBforOut e.g. a

or nore 5mm or nore nm or nor e Preferably, the

credit, gardl,  pofiness,istpreferred of 1HR- Nime tersmere estehas 456ry/mm?,
prefar8Biy RS NPrat'bE ?ﬁcﬁ'eég {:Il?%ssfﬂdf\l I%hn@ﬁfr&fér%ly} ?@% N/mm? or

sensor to be positi her sensi’t
morgy stigh @spdh o N/ myn3verefénably 46@ N/mmf oglmoent . 1 n a
first enbodinent: the stiff elenent conprises one or
nore first electrical conductors, - the sensor
In xcprefeired rohedionenty tiee séﬁ‘mdn‘elnecbmpriﬁescmIai,«mtufraspolymer, a

metggﬁggggép%&? ysg%«g’ Qut pﬁ’(:#(' nf érijr%at g qvle(gl? gtiﬁ‘fnegggf the stiff
elernendandt ¢rav1r1g1atthld<ne9i)oﬂ OERN of heorey, islith &lser@atmn&ymore,

be a PCB, ere the first electrical
0.5mm or more, 1mm or more.

Preferably, the indentation/cavity or through-hole has an extent along a main
outer surface of the stiff element for the sensor to be positioned therein with the

sensitive surface pointing away from the stiff element.

In a first embodiment:

the stiff element comprises one or more first electrical conductors,

- the sensor comprises one or more second electrical conductors
adapted to carry the output information, each of the second conductors being
connected to a first conductor.

In this embodiment, the stiff element may be a PCB, where the first electrical

conductors are formed in the conductive layers of the PCB.

In one embodiment, such as the first embodiment, the stiff element further

comprises one or more electrically conducting surface parts positioned
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conductors are forned in the conductive |layers of the
PCB. I n one enbodi nent, such as the first enbodi nent,
wo bmoguiobs el enent further conprises one or NOPET/DK2009/000115
el ectrically conducting surface parts
posi tionedadj acently to the sensitive surface of the
sensor and bei ng adapted to be contacted by a finger
al so contacting the sensor. These conducting surface
adjRerity tEPohebdriithvd suRhYe oF tﬁé’%hé&“&'\& ¥e g&’ébtte'd%ege
adj acent to an outer rimof the Indentation
congapied Pyt hfipagh alesl eantpetingitie 6@h$@'XtTheSadaoadentihg surface parts

o T o 035 3SR e i ot

indergation/ cayityyitHraoghdwole. of the sensor at the sanme tine.
Thus, normally, the sensitive surface part and the
el ectrically conductive surface part(s) will be no

In thisreontben “adjegentlyt lwidsn@amihatpthes fngdd wnhcnrttetebbbﬁfhe
h oth { In that enhodi nent, it

e'ECﬁP@#'&Y&?@%@?? aGeRRYEES) AN Hig seusikY e seEags Aast phthe

sen@ds:oam the'gardeirdBalrhlig, Aden&IR dnetderBithid §@%scdphit(and the
where the sensor is ada ted to provide the output

elegtiiea)inerndiftiye $Lﬂ€aqs'a8ar§(~°dfwmﬂee §pgnare ﬁ?&j\/ﬁdém,twd'lh@ 3
mm $réReELI%d hidre (RRTPHRY! Him Hifn 2chAchefl £ot | ve

Capaci tive Measur enent wherein an RF signal
is input into the fi nger VI a t he conductive surface(s)

In tﬁQLdeﬁ%%HwbHE @'lseﬁﬁégﬁeﬁ'eﬂfth"ag?hé ‘?Q§<§’ r triders ﬁﬁgrlgé?@eans for

si gnal , ke ‘ant’e e Sig stren
proydingha Slgil@écto tthacehdustive sugface muaek(s) win,ere cuhé rsem;brhs adapted

kin and the
to pbAHETRE b itolmBy PN o AR rrenls of VA sl BEp giter o ghe
surface@ary{eri tion in relation to each other will enhance
the detection and structure of the set-up. In that or
anot her enbodi nent, the reader further conprises a
Preferainig sthengo-called Active Capacitive Measurement is used, wherein an RF

signal is input into the finger via the conductive surface(s) and sensitive
elements of the sensor will sense the signal, like antennas, as the signal
strength depends on the capacitance/resistive connection, so from the distance
between the skin and the pixel.

Also, positioning the sensor and conductive surface(s) in a fixed position in
relation to each other will enhance the detection and structure of the set-up.

In that or another embodiment, the reader further comprises a processing
element comprising identity information, the processing element being adapted

to:

- receive the output information from the sensor,

- compare the received information to the identity information and
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el ement conprising identity information, the
processi ng el enent being adapted to: receive the
w@edopat09shf or mati on from the sensor, - conpar eP¢TBK2009/000115
received information to the identity information
anddet erm ne a correspondence hgtween the received
information and the identity information. In this
context, "correspondence” will relate to the actual
- type ofddtBHAERS icBFresPBAlien&e bgﬁﬁéén"‘gﬁe éce{%\'f@d irﬁf)lrrﬂmion and
the information, it may be determ ne ether the
theridpplaty inferimatien.ect ed/ sensed corresponds to that,
information relating to which has been stored. Thus,
identity of a person may be determ ned on the basis of
In thiecortext ncaswesppndengs’l will feldter teatheoactantitype of information.
j ' j ' i.on, .. Whi ¢ be.
WhBl B RS e Sl O e dan Be ket Ringewhether
therfaggee qirinttdetegtesl/ $énsedi crnésgonust tioothadf infoven#es1s elating to
1 cqrresponding of the information may bring about
whltcﬁj1a§ rh%%‘Fd'an application which is only avail abl e
upon positive identification. This application my

T S e oAy 5 st e b B Jetesinee
fingeipARE forMytieR RndGsHedeferhoiday iHéﬁ‘@ﬂyei@lf&il‘nét{iﬁ,tswﬁi%hqﬁay be

or jdentification tokens may be started in
storgehine?r. inAcqmectien with §he seeseist i ng aspect relates to a

credit card size card conprising a fingerprint sensor

according to the first aspect of the invention. A _
In W%Eﬁﬁpeegrtaesn%t'\t%td@nwcatlearqﬁ the\nangom or shgsotresponding of
thedi ' ; thi POy G s o Mol

cTRARARR Py o aBbul BR°ruifgRr o IR EHOR Wi € bnly

availablgsupen pesitive identifatiosefThis applicatfort fiay teyate tofthe
trar?s%lgsfoﬁ 3%t§oéscéalpla‘r‘3tdo zg} n!10r§<'3y2 ?ra%%ggt'ion or the opening of a
door/access to an area. Any application today handled by smart cards or
identification tokens may be started in this manner. |

A particularly interesting aspect relates to a credit card size card comprising a
fingerprint sensor according to the first aspect of the invention.

A credit card size card is a card having a longest dimension of 15 cm or less, and
a thickness of 3mm or less. In fact, a size as that of standard credit cards is
preferred. One definition of this type of card is the so-called ID-1 size card.

Such credit cards must be bendable, as is stated in the ISO/IEC 10373-1
standard, the card, subjected to a test load, must have a deformation between
35 and 13mm and must return to no more than 1,5mm from its flat condition
within one minute after the load is removed. |

This required bendability brings about a problem for the sensor. Thus, it is
preferred that the sensor is stiffened, or the surroundings of the sensor are

stiffened by the stiff element. In addition, it is desired to retain an overall
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Such credit cards nust be bendable, as is stated in
the 1SO | EC 10373-1 standard, the card, subjected to a

wo e®@b/14exl, nust have a deformati on bet ween 35PENTKI®OI000115
and nmust return to no nore than 1,5mfromits fl at
condition within one mnute after the load is renoved.
This required bendability brings about a problem for
the sensor. Thus, it is preferred that the sensor is

airkd f A8, [ S :
SR 4P RSSOl SBIER il i ke
along:Ehe kangest sideapha aactengulari caeduisrmal more than 25%, such as no

i / LLi th rd, ,so_that_the extent .
mof W05 DS IAL b hafhod I 8 g 0e) W e 10 Bhe, whie
thersectcamglings of thielsensorraremore stin 25% such as no nore

-than 20% Thus, the remainder of the card may be
all oned to bend, while the surroundi ngs of the sensor

In thiscaspwrct, iktis pheferred thas the paed furithef _&oﬁfp@fs@& faetﬁrdc@&ing

h d further . [ A processing el enen )
eleiygfit e@aPtest oL EHeiNE Hireo Gt oror M IORe S5 ta Ssare wherein the
stifS@BAfINt f\ﬁhﬂéﬁicﬁn{pﬁ%e‘s‘tdirfef ohfJFe @eétPiEBFonﬁ&UMﬁiggggﬁe parts

one or nore electrically conducting surface part?
each spnBected tutheerosessing silemest.chieus, . themignaltfremsthgnsgnsor may

2 i . rocessi
e B, 8BRS BB P St eGP ingy be o pco
to wititke the ipcopessires sienterd] reag e canndoted toradsd pebvide ghis®lement

. [ t hi | t with certain.stiffness and
w'trg%%t\éllé&ﬁn FB%F%?,%@?Q%Q@%‘{;J E’Qﬂh FRGESSNVG }:’ﬁﬁa'ngs pect of

the invention relates to a nethod offoperating t he

' i . rding to e first aspect aor a
A FpalREBEEE oF bnd, NG oRa i M Shaor i apeseig Hae Boskrprint
readéreacvetdiod twothe first Agpect ¢ & icAEEbcEIEAH £@ tife PARGEHIAME :
.. surface of the sensor, the sensor outputting _
Interet NG BRRRAtn %meﬁﬁt’dicﬁf‘wrﬁé‘?g:on. Thus, the sensor is

supported or stiffened by the stiff elenent both

durin
- ga finger engaging a sensitive surface of the sensor,

- the sensor outputting corresponding output information.

Thus, the sensor is supported or stiffened by the stiff element both during
operation and during inactive periods where the user may handle the reader in a

more casual manner.

In one embodiment, the stiff element comprises one or more first electrical
conductors, the method comprising conducting the output information to the
first electrical conductor(s). Thus, the stiff element is used not only for stiffening
but also for transporting signals away from the sensor.

In that or another embodiment, the engaging step comprises the finger

- additionally contacting one or more electrically conducting surface parts of the

stiff element positioned adjacently to the sensitive surface of the sensor. Then,

and in particular when the outputting step comprises providing a signal to the
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operation and during inactive periods where the user

may handl e the reader in a nore casual nmanner. |In one
wepisodsareht, the stiff el ement conprises one oOPCHDKR009/000115

first electrical conductors, the nethod conprising

conducting the output informatigpn to the first

el ectrical conductor(s). Thus, the stiff elenent is

used not only for stiffening but also for transporting

corugtide SupdRy paree) bR HrelRfRg the oLt iﬁfor?iﬁ‘é’t?é}ﬁg)grthe basis of

enbodi nent, the engaging step conprises the
thezignalirsayided tooheasuriage pad(®) ankrtterfirgenprisdireading may be
obtafyagucting surface parts of the stiff el ement

positioned adjacently to the sensitive surface of the

sensor. Then, and in particular when the outputting

] el [ on tive
PosHdHnG PP SEArSy RLRMAHT L the SR eink SH6 AN Ald the surface
of tha stiffeclbeasrg will birireg abgutab_rpomlisidgﬂeTs@t-tdie\gwégacmtatidng a
ter ngerprint readl ng, e e, obt al ned.
ol sy BEhnCtn g PERRVE foslils e Elamments.
el enent and using also the surface of the stiff
el nt wll brj about re sinple set-up while
In geEhER pftodimant, dDe Mered BHERFTCaBPTSES thihstens 9 ve
positiaons of the two elenments. In another enbodi nent,
h hod f N f: [
e bochtbAHe AR B e St e
inforpfatioredridn and - determ ning a correspondence between

the received information and the identity information.
Thus, the identity of a person or the allowability of

- the perdeesrrhipinga dditfespotidefied BefwéeR tiie récaVSdHifoPMation and
theg&cess or the like may be determ ned, and a processing

M INrmatiorcard or the |ike may subsequently be
used for handi ng

Thus, the identity of a person or the allowability of the person to use the e.g.
card for e.g. transactions, access or the like may be determined, and a
processing element of the card or the like may subsequently be used for handing
additional operations which are allowable/run/started only when the correct
fingerprint has been entered.

In the following, preferred embodiments of the invention will be described with

reference to the drawing, wherein:
- figure 1 illustrates a preferred embodiment seen from the top,

- figures 2 and 3 illustrate cross sections of two different
embodiments, and

- figure 4 illustrates two sensing methods.

In Figure 1, a preferred embodiment of a card or reader 8 having a sensor 12

positioned at or in a surface of a stiff element/PCB 10 in order for a finger to be
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addi ti onal operations which are all owabl e/run/started

only when the correct fingerprint has been entered. In
wo bmofiadobowi ng, preferred enbodi ments of the | YBEDKR@H/000115

will be described with reference to the draw ng,

wherein: figure 1 illustrates g preferred enbodi nent

seen fromthe top, - figures 2 and 3 illustrate cross

sections of two different enbodi nents, and figure 4
weidt! . 4 . _ _
O e g onpag) menes SUARARIACorle T4 2Ky 1B the fingerprint
Oftgerfmer-lz positioned at or in a surface of a stiff

el enent/PCB 10 in order for a finger to beswept over

the sensor 12 thus outputting information relating to
In thgPresenfeembpdiment, the Sﬁhﬁgég.Z is mdaptecht@ g sweeping motion of

[ r |_S: in

the FRBRE (BRpte SFLSERER Ateitn NG RiphPefed YERE May be used
whigh iadapteddioysersel thedargaapeiat sdtts no masiohof tike dingler.ch

is adapted to sense the fingerprint with no notion of

the finger. The present sensor 12 is of the so-called
Theapriesent semsri 12 iseofrthasso-eakbed atyipe caphiditie megasurementaype,

. re electrodes 14 and 16 proyided adjacent thereto .
whilh rEREe<*5F on Fare e cfBOsE 19Tt dBcPronidsd pbeERgHIereto in
ordéhfdrea §igREPtdBe pFbVidetYRtd e ﬁﬁ@épwmkvﬁ&ﬁﬁ?mhiﬂ type of

WO9/41696. This is described further below Tn

SengefiMayRe seem WA 1696adhinis dessribsdfusiher helees 10
for receiving the information output of the sensor 12

and providing or_controlling the signal (s) provided to
In "STI&PFQF@&O&M anay be. Proyidashee égeé’ &0der recahyngrthe

. 2 . '
infoPRa®AbUtPAt BF Pr?ee§ﬁrg§?ri ﬁze ?H%rgggﬁﬁ%'bpléﬁﬂh‘\i}?grg HECgRSI(s)

a card reader or t ndl'e
providedtp dbeslagrodas, 1922and 16.

Communication/power transfer between the processor 24 and the surroundings,
such as a card reader or the like, may be handled via electrodes 18, 20, 22,
which are provided around the sensor 12. The positions of these electrodes,
however, may be chosen freely. Naturally, such power transfer or
communication may also, additionally or alternatively take place over the
electrodes 14 and 16.

In order to provide the PCB 10 and the elements attached thereto in a card 8, it
may be laminated much in the same manner as chips etc. are laminated in

smart cards today.

In figures 2 and 3, cross sections along the hatched line in figure 1 are seen.
The two figures illustrate alternative embodiments where the sensor 12 is either
provided in a cavity/indentation 26 (see figure 2) or in a through-hole 26’ (see
figure 3) of the PCB 10.

It is noted that the thickness of the electrodes 14, 16, 18 and 20 may be
exaggerated, but any position thereof and any thickness thereof may in principle
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whi ch are provided around the sensor 12. The positions

of these el ectrodes, however, may be chosen freely.
WORMON#968/, such power transfer or communi cat i BEIT/RE009/000115

al so, additionally or alternatively take place over

the electrodes 14 and 16. In orgder to provide the PCB

10 and the elenents attached thereto in a card 8, it

may be | aminated nmuch in the sane manner as chips etc.

ase. I ItInaH AectirBd i ir@ i
e 3,éﬁcr1ggg sec?fﬂgnségla[)sﬁggst%rhsg%htg?gﬁganq ian%| [ ﬁfeﬁ%rﬁtrg@%upportmg

thegeasaredd: The two figures illustrate alternative
enbodi ments where the sensor 12 is either provided in
a cavitz/indentation 26 (see figure 2) or in a
Prefaipblygkbe sHEfage of (@& deastitharsensyr a2 arbelecBoties 14 and 16 are

e j . . e r.od 4..16 3
o T aind id 3t BT S Mol o Bt e nufCa mhber
swipedi tizere-overcwilbsentabeak theseyuifaces.i nci pl ebe used.

Thi cker el ectrodes also assist in providing a stiff

el ement 10 supporting the sensor 12. Preferably, the

It issedratteatchegtrolvitisg of Itllae?]senﬁcirrl21331"(;I ahe cak'ﬁylmﬁd@%h-hé:]e 26/26’
d 16 are clase to each _other and at the sanme hei ght.

Proyies AdaPmBsT ohaGvantagks. NG FHANEr Jo TR eRdr 12 is

protéctéd B9rthadiCR1b, Wﬁé’?pﬁéféfélﬂ?ﬁs rélhtivalySREF. Tmtelérfbeate or

provi ding of the sensorl2 in the caV|tV/through-ho e
largesrasga sgfgQr d@dnay earthe Preak, as/imoamally arthaistianatdeand

gy Yl AR b 4 BSEAEES ol e Sopgor 2.

Actyallyg ét mayebe dlesised tgbmhgrmthq?m?nklz G aiﬂhiakm_e:ralr?‘lt;yoo Hm,
f I ass, a as |

.oy 3 ghdér & hEUEHe BGeA! Al 1o AE ppsiBle. A5 La 1y

it may be desired to back grind the sensor 12 to a

A sé@o?lﬁrﬁeﬁfc‘atcfkinl%%mquire only a very shallow indentation or cavity in

the PCB 10, whereas higher or thicker sensors 12 may require a through-hole,
depending on the thickness of the PCB 10.

In order to provide the sensor 12 with the stiffness desired, the PCB 10 or PCB
may be a multiple-layer, such as fouf layer, PCB having a flexural strength of
200-1000 N/mm?, such as between 460 and 580 N/mm?, which is that of a
1.6mm glass fibre/epoxy PCB substrate (IPC-TM-650, test method 2.4.4).

Naturally, this stiffness may be altered by altering the thickness or composition
of the PCB 10.

The sensor 12 may be fastened to the PCB 10 in any desired manner. Normally,
the sensor 12 will be electrically. connected to one or more electrical conductors
(not illustrated) of the PCB 10, and this connection may be found to be
sufficient. Alternatively or additionally, an adhesive or soldering/welding may be
used.
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e.g., in order to have the overall thickness as | ow as

possi ble. A sensor 12 that thin may require only a
woeny/18i9e8 | ow i ndentation or cavity in the PCBPADPK2009/000115

wher eas higher or thicker sensors 12 may require a

t hrough- hol e, dependi ng on the ¢ hi ckness of the PCB

10. In order to provide the sensor 12 with the

stiffness desired, the PCB 10 or PCB may be a
NorifhdIly, Rhe -Acy €6 wifl LI'Pé?/eae? n‘h% dJ @’&fndg@%g Ilﬁéfﬂgs'%gngg nterconnecting

fl exural strength of 200
the plectsedessbd, Ml B220wmdcR2 iveth theet podcessar Barargd EtEssensor 12.

0 RG. T te t hod.
Theseifhl BRYEoyIdEY GHHk BHBckidrTRE S0 sskbs Bergn o
mukliipledayey sthecttihé.ckness or conposition of the PCB 10.
The sensor 12 nmay be fastened to the PCB 10 in any
desired manner. Normally, the sensor 12 will be

Pres¢rethyt, thea?CE 10anagdecdsddirnaehy cradittcardeg,t wheadby the
(not illustrate of the PCB 10, and thls

o A ek A BB P o Stz
compdriigeid Mﬁia)/oﬁ’tran@é’cﬂté HQE‘@H&ed@H ﬁgﬁ?iﬁi Hﬁté?'bége v6hether the

sol deri ng/ wel d gma@i/ be used
pergen pnaaglegathﬁm ris |0W@dct@clﬂ5m§j1ee¢a51deraBSNell as the normal

tra%ﬁ?ﬁ&ﬁﬁ/&ﬂ%hﬂﬂ:a& B?\ZP% et d& ?ﬁe&l;}%ardls(a ﬁf’eﬁtﬂﬁégs@ ggle

rocessor e sensor
propesw'rsjédwlps; ASKCs; IFPGiseo0é mhdalﬁﬁﬁodﬁhawpmaww @isad.
in a multiple-layer structure. Presently, the PCB 10
may be used in a chip credit card 8, whereby the
Natprallye ssyrtype afesonvmuniediohomalyarellsed) fuahhad bia s @lectrodes

18, i 22 WHrQET £ i g oy BPar L Il EPr el G Rt SBpIce) or via

othenmglegtrogeshe card is allowed to use the card, as well
as the normal transactions/conmunication handl ed by
chip cards. Alternatively, nultiple

As mentioned above, the preferred measuring method is the active capacitance
measurement method as is used by sensors from Fingerprint Cards AB of
Sweden which offers several strong advantages such as an acknowledged high
image quality, programmable pixel elements and 256 gray scale values from
every single pixel element. The sensors contain small capacitive plates, each
with their own electrical circuit embedded in the chip. The sensors use FPC own
method HSPA (High Sensitive Pixel Amplifier) which allows each pixel element in
the sensor to detect very weak signal, which improves image quality for all types
of fingers.

Direct and active capacitance measurement is illustrated at the top and bottom,
respectively, of figure 4.

Extremely weak electrical chérges, sent via the finger, are created, building a

pattern between the finger's ridges or valleys and the sensor's plates. Using

- these charges the sensor measures the capacitance pattern across the surface.

This product also has a protective coating, 25 to 30 times thicker than other
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processors (chips, ASICs, FPGAs or a conbi nation
thereof) may be used. Naturally, any type of

wa@eomnsiossat i on may be used, such as via the el BCI/DEA@S/000115
18, 20, 22, wireless (e.g. radio, RF, RFID, infrared,
el ectromagnetic fields) or viajgther electrodes. As
nment i oned above, the preferred neasuring nethod is the
active capacitance nmeasurenment nethod as is used by

sup%ﬂéﬁ.@rtﬁaf h@FﬂS‘sFth@%eﬁéHéd?'E t&WifSstARd %ﬂﬁ%‘ﬁ&\?@ E}M:Bﬂ%rén Community

fers several strong advantages such as an
Staaéﬂﬁbﬂaéég’eﬁﬁleEMQélﬁlefOlt gtatior elgcainty(ESDYi aevell as wear
anft&pents and 256 gray scale values fromevery single
piXxel elenment. The sensors contain small capacitive
pl ates, each with their own electrical circuit

Ca;mmadd@d; the abieitycte poldTae @@tﬁ@éﬁchﬁ?eFfﬁe%\éﬁsHPlﬁ%ntams
fier)y which all

Ah h Sensitive Pixel A

teng £ R éﬂ dsqfraail CapaGiHEe piates: cach wathetheivewp eleelkical circuit

emﬁécﬂft?& in MY &lip! WHAVER fi gﬁﬁl:éé bnlthe s%lnso’; %95%n9ély weak
fingers. Di rect and act v acl fance measur ement

elegtricalsehaggesl are Ctmedopumlmgka)patmtn rbeS\peem ltlvelﬁylgedfs ndges or

ctri sent via
vallpf @4hf he ehEoEUBlat et ShSing e ciProfa i Seopk Theains the
capaueariamg&ntém acrdgs shesurfalckeYhe andasuredseinsey are digitized by the
es. t he sensor neasures the

t h h
seng% é'b‘ﬂ %ﬁﬁ fgﬁs"ﬁ é%'l% MICHRPIOGESe. This product

also has a protective coating, 25 to 30 tines t hi cker

Thet diAfacet el %Hﬁé’éltl% %en%&afs J‘ﬁEQ%gFr'%? of EIS én abid measuyre the

w t hst and bove FEur opean ar
capacitanfi§i between theseghatesandtha fi rogeurmmtraomtom (EEDrambe done

s.the ability to
dlrﬁgﬂ&dbﬁénp&?m&%ﬁlgg&ﬁéar gggpaéﬁé%gér% 12 contains tens
of thousands of small capacitive plates, each wth
Thet battsmawettedE6f figGd 4 Cvhidh s the preferred method, is called the

Active measurement method, sometime referred to as Reflective or Inductive
capacitive measurement, and it brings several advantages. Using the
programmable logic internal to 'the capacitive sensor configuration it is possible
to read off and adjust the sensor reception to different skin types and

conditions. Another important benefit is that the strengthened signal
communications between the fingerprint surface and the sensor plates allows for
the intrdduction of strong, protective coating layer, up to 25-30 times thicker
than other suppliers, on the sensor surface. This enables the sensor to sustain
up to and well above the requirement for 15kV electrostatic discharge (ESD), as
well as wear cycle tests for more than one million touches to the sensor.
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enbedded in the chip. Wien the finger is placed on the
sensor extrenely weak el ectrical charges are created,
wheiobdiceegs a pattern between the finger's ri dgeBCDDK2009/000115
val l eys and the sensor's plates. Using these charges
- the sensor neasures the capacijance pattern across the
surface. The neasured values are digitized by the
sensor then sent to the neighboring m croprocessor.
CLATIMS surface of a capacitive sensor is a neat array of
pl ates, able to neasure the capacitance between these
pl ates and the fingerprint contour. This can be done
1. mﬁh?éﬁﬂrmthﬁéaae%ahfwis%{g:el ectrical charge to the
pl ate; The bottom nmethod of figure 4, which is the
preferred nmethod, is called the Active neasurenent
et hod,a HRGEDrME SeRb6F h8SPLR @Soliplut ‘?ﬁfo'r?f‘%tfbrn relating to a
I nducti ve Capacitive neasurenent, and it Dbrings
Hagenipsint afviahinagfeengaginga@ sensitivegudanaithe seosor
internal to the capacitive sensor configuration it is
possible to read off and adjust the sensor reception
to dif fRestifielerrent comesisingdar omdintiatins/canikyt drethrough-hole,
i mportant benefit is that the strengthened signal
communi cations between the fingerprint surface and the
the senser bpingt pasitioneshin the indestathen/savity/tbnowgh-$wieag that the
EVE [ I : .25-30 tines thicker
senphilk SEITat® € 3ARay 1OXAR HbUEBGE  our fce. This
enabl es the sensor to sustain up to and well above the
i o I tatic discharge (ESD), as
2 Kmﬁéﬁ&e&ﬁggdrlﬂgigl e-%éegt g’%%g(?'ﬁr'rore than one nillion
touches to the sensor.CLAIMS 1. A fingerprint reader
- conpri ${pRQ:H ' rpel 0kt se t t ut
ot or mar S an el BmpHsc e b AR’ st eheciti Conductors,
engagi ng a sensitive surface the sensor, - a stiff
: gLfgﬁgﬁr_\ﬁggggaéempﬁeeg BAEYrHhbANSEAd Liedrical conductors
adapted to carry the output information, each of the second conductors being

connected to a first conductor.

3. A reader according to claim 1 or 2, wherein the stiff element further

comprises one or more electrically conducting surface parts positioned

adjacently to the sensitive surface of the sensor and being adapted to be
contacted by a finger also contacting the sensor.

4. A reader according to claim 3, further comprising means for providing a signal

to the conductive surface part(s) where the sensor is adapted to provide the

output information on the basis of the signal provided to the surface part(s).

5. A reader according to any of the preceding claims, further comprising a
processing element comprising identity information, the processing element
being adapted to:

.- . receive the output information from the sensor,
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the sensor being positioned in the

i ndent ati on/ cavity/through-hole so that the sensitive
webaewes s exposed to the surroundi ngs. 2. A PEBROER009/000115

according to claim1, wherein: the stiff el enent

conprises one or nore first elgetrical conductors, -

t he sensor conprises one or nore second el ectrica

conductors adapted to carry the output information, :
- each ofcdripaseaNtbeNARES nSatisi f@tﬁ@m@ﬁft?qnfﬁﬁtion and

first conductor. 3. A reader according to claim1l or

2, wherein the stiff element further conprises one or
- nore el gabfinGid hXoPRIIBHRIERE BH#V@@&?U‘#@F c%i\FEbSHbe’rﬂggon and

adjacently to the sensitive surface of the sensor an
thejdentdtyaimbiraation be contacted by a finger also

contacting the sensor. 4. A reader according to claim

3, further conprising nmeans for providing a signal to
6. A peedibpericsize sasd compeispng a (figenprnesemsrsasodingsto any of the

: rovi de the output information on the basis

megeﬂﬁhgﬂ@bgﬁgl provided to the surface part(s). 5. A

reader according to any of the preceding cl ai s, :

| Sj i l.ement_ _conpri sin
7. & PSRRI LBl PR SLB B TS REBR g fent acptea
to redeipedtietautput irforraatibe frarhphe denkor,mhéin thektiFh@ement
are the re%fii ved infornmation to the

FurthgE RBITIRTSERIaIS @t Mase Siertcely RPRRUGG Fydass Ragiseach
conhetteetd tHeepraresiing@lémeat.mation and the identity
information. 6. A credit card size card conprising a

fingerprint sensor according to any of the preceding

8. A hRithBd of oplratindl tRe FingeigHht! Radkriabtéhdind!td BRY of claims 1-5 or
conprising a processing el enent adapted
a card according to claim 6 or 7, the method comprising:

- a finger engaging a sensitive surface of the sensor,
- the sensor outputting corresponding output.information.

9. A method according to claim 8, wherein the stiff element comprises one or
more first electrical conductors, the method comprising conducting the output
information to the first electrical conductor(s).

10. A method according to claim 8 or 9, where the engaging step comprises the
finger additionally contacting one or more electrically conducting surface parts of

the stiff element positioned adjacently to the sensitive surface of the sensor.

11. A method according to claim 10, wherein the outputting step comprises
providing a signal to the conductive surface part(s) and providing the output

information on the basis of the signal provided to the surface part(s).

12. A method according to any of claims 8-11, further comprising the steps of:



to receive the output information fromthe sensor
wherein the stiff elenent further conprises one or
woreooe/1eldext ri cal | y conducti ng surface parts eaptm/DK2009/000115
connected t o the processing elenent. 8. A nethod of
operating the fingerprint readgg according to any of
clains 1-5 or a card according to claim®6 or 7, the
nmet hod conprising: a finger engaging a sensitive
- surf aCQ:oﬁiOPérhﬂg 86818 0tputliRforfItRsH t&BFédE-tEhﬁﬁn d identity
correspondi ng out put information. 9. A mnet 05
'"ﬂHEEEKEH?@Ft(J claim8, wherein the stiff el ement
conprises one or nore first electrical conductors, the
met hod conprising conducting the output information to
" the f| deterdniaing accarrespongdense bsrween tha reeeivied information and
thqu@,&r |HFerﬁatﬁ# MAim8 or 9, where the engaging step
conprises t I'nger additionally contacting one or
nore electrically conducting surface parts of the
stiff element positioned adjacently to the sensitive
surface of the sensor. 11. A nethod according to claim
10, wherein the outputting step conprises providing a
signal to the conductive surface part(s) and providing
the output information on the basis of the signa
provided to the surface part(s). 12. A nethod
according to any of clains 8-11, further conprising
the steps of:conparing the output information to
predeterm ned identity information and determ ning a
correspondence between the received i nformation and
the identity information.



