;e3ewt: *6FTW12 4 JAN 2003 WO 99/ 64981 PCTNS99112765 1 IRRADI %&ﬁﬁﬁ?
DESCRI BED BY ELECTRI CAL CONTACT RELATED APPLI CATI ON Thi s appl|c t4
related to co-pending, comonly assigned U. S. Patent application

"ELECTROLUM NESCE Y M I N MONCLI THI C STRUCTURE, Seri al
filed May 30, 199 ?gﬁﬁggdlsclosure of which application is |ncg§@§§§1€g?
herei n by reference. 2 4 JAN 2Q@3, WD 99/ 64981 2 TECHNI CAL FI ELD OF THE

| NVENTI ON PCT/ US99/ 12765 Thi s inventl%n rel ates generally to devices
generating i mages of contact (such as fingerprints), and nore specifically
to a device that causes a pattern of contact itself to selectively close an
open circuit, where such closure of the circuit energizes an irradi ated
image directly in register with the contact pattern. "' 2rt ~ AN 2003
WO 99164981 PCTNS99112765 3 BACKGROUND OF THE | NVENTI ON Devi ces are known
inthe art to capture yJRRATHATEDIMAEHSDERINBEY BYEIECERIAASCONTNCTRI Y,
al t hough by no neans exclusive, application for such imging devices Is in
the area of fingerprinting, whether for security, forensics or other S

pur poses. O her applications include %%%' lﬂiléﬂ& e texture for
classification or testing purposes, O%E?ECUPQ%ﬂdLCUﬁgggt for archival

pur poses, or possibly nethiaapptiedtiod iqxklatdtd @rpending, cofntonly dsagred &l .$1dPatent

appl i cations |nvoIve ransl '

reproduci bl e recor da 1e3tpR mgéL@WéWﬁ%WQﬁég L’gﬁ&rﬁ%ﬁm
application. a tinesgunblocos/ess438MiledMap 30,1086, tHelBscidsivg 6f whiahgppliedtion iiem on
a paper or

incorporated herein by reference.

A

tGOOOOl*

AR

#166166*



«card surface. O course, without further scanning of the resulti, %r%?
systens | ack the capability to generate conputer-ready signals A 2003
representative of the imges. Wthout the storage and anal ysis capabilities
of a conputer. catal oging and conpari son of such fingerprint inages is a
ti me-consuni ng dYAIBledi ct abl e task. 15 More recent devi ces PEMURW/IRT6§ Nt

"onto the fingerprint via a prism The reflected i nage may be captured on
phot osensitive film or received onto a photosensitive array. In the latter
case, the image may then be pixel ated and stgred as an anal og or digital
signal representative of the image. These signals are now available for
further processing by conputers. 20 The prior art references cited with
this disclosure denpnstrate tha} > ARYHAr application of
the "reflected i mage" techni que. 11 10 techni que is
al so known to be used tQ;s [ rs
and phot ocopi ers. The i A @ggwpgﬂﬁﬁwg%ﬂgagﬁsgégé% éﬁg&ﬁ?ﬂﬁ%ﬁk&ﬁﬁméﬁﬁ egted
i mage" techni que ofs figenpeny, dnchgonersp@d'&ail)stotahiat/icbmadmmeaapatmm bffveytacrérelf an
i ndependent |ight source optical .structure uch ris to create
a reflected i mage.® fﬂ%"t'svﬁﬁlecqqsgg‘ﬂ?ﬂ’é cfgguit, E?rFé‘b‘ihé’ Sp gﬁ‘e“f YiLeng r?‘ﬁ‘zﬁﬂ@s usi ng
radiation gutside jrh@atél shifeatitebtiiih rdpans wath tieenebasikrmagnet i ¢ spect rum
By definition, an independent radiation source and reflective/diffractive
structure is st|II required. 2 4 JAN 2003 WD 991 64981 -4 PCT/ US99/ 12765
O her current art devices generating inmages by contact use proximty
sensors to detect changes in characteristics such as capacitance or
magneti c flux. The di sadvantages of these devices are that (1 ) they can be
unreliable, and (2) they can be costly. They are unreliable inasnmuch that
in detecting variations in, say, capacitance, 5 there is no way to know
whet her capacitance change is caused by contact or by sone ot her stray
source. Further, an expense nust be incurred in such devices in creating
sensor circuitry having fidelity and resol ution conparable to the
capability of capturing and resolving reflected radiation such as visible
light. There is therefore a need in the art for a device generating inages
descri bed by 10 contact, where the contact is the primary source of energy
for the image itself. In this way, the extra structure required in
"reflected i mage" techni ques would be obviated. Further, it would be highly
advant ageous if such an inventive device did not rely on proximty sensors
to detect the contact. The inventive device would then have increased
predictability in performance, w thout requiring conplex sensor circuitry
to ' 15 interpret the contact. 2 4 JAN 2003 WD 99/ 64981 PCT/ US99112765 5
SUMWARY OF THE | NVENTI ON These and ot her objects, features and technica
advant ages are achi eved by an invention that generates inages described by
contact, in which the contact itself closes




.an apen circuit to generate radiation in a pattern in register zﬁ g t@ﬁ3
contact. In this 5 way, an irradi ated i mage results, whi ch cork s% Nd
directly to the contact pattern energizing the radi ation. The invention
t hus has i mredi at ugh not exclusive) application to fing intin
techniques. In a §¥£ 6&$gd enbodi ment enabl ed by an eIectrqun1ﬁ%§@%ﬁ@”6

"systemw thout a back electrode. a fingerprint is disposed to close 10 the
open circuit by nmaking contact and thereby serving as a "tenporary'' back
el ectrode. The el ectrol um nescent systemthen &nergizes in a pattern in
register with the contact (i.e. the fingerprint) to emt a high-resolution
image of visible light with high fidelity to the contact. This inage may

then be directed on to a phot osenBBACKERAOUNILYOE THEINVENTIONhe art suitable
for pixelation and conversion into an electrical signal 15 representative
of the image. This si gnaDeﬁSesaVea&doaJnlnethEaﬂ tcaput idapdseidscsibed Boentadne &y Si S,
processing and conparison. Advant geoggm%% the el ectrol ym nescent system

enabling a preferr e dUEBoBiNRERTY BEINS eXlysEAnRAFAtieR 0T SBENIFBRING hi ck

Film ("PTF") |anp) whiiedd i9M¥hdBeLoraH tgérgﬁzﬁldg)/wm%f(ﬁgecﬁhgafdré?l‘éicé&' ARt age
(say 20 - 30 volts AC) at frequencies 20 in a ran to kHz.

Such a power’ suppl y PrEposeel Pthenerphications ineludg qnatysis Besusfoen tpﬁmeéqulafﬁrﬁpw or
vol tage integrated Cfésflt ééf)v}reés 5?’ 6f Le! {]%ra%lg%@fac’t)’ for aéhf‘(r?l dﬁ‘ﬁh@ or -BE&%I mechamcal

el ectrol um nescent sys very safe t e-to virtue of
the very | ow currendupleatdns generated by such an electrical system O
course, it will be appreciated that the invention is in no way limted to
25 fingerprinting appli catliofths foragaing afihieptions invve trapelatiiechs ineagy désoribaddly
electrically CondUthbr\l/ ct?’nq S?e%EOdWCIHe rgc%%ccwtl% 1m% e. 'FroF %gr{%tleegn t'hg?‘gge rm“s
the surface textures o o |

wi th the inuention. aEplrcbtlnmr aumh&onmmmstems tos* umduhel fingerds @ad todt thmbaa:baper or

generating visible I ht V|a | ectro cence. refe
Jopoarnent ns descr ipauicen g RAG i BRRS SRS hine o la i R RS af‘gtﬂe
broadest form enconpassiity @eRadrat cogpittriraddly digRsls reprtschtalifdlo B0 anafes. OW ikt 81

PCT/ US991 12765 6 i naged descri bed, by contac where the contact itself
cl oses an open cir cﬁli“’tsuir%gcé’ﬁ% F"@ﬂI&SéS qaaﬁﬁ‘lé{le? Bi GoRPHishicaploping ARt cqmpRarisqR f such.

Thus, generation of fRARYpHRFnAdes ¥ titfe-EdM8uming and unpredictable task.

15 More recent devices shine light onto the fingerprint via a prism. The reflected
image may be captured on photosensitive film. or received onto a photosensitive
array. In the latter case, the image may then be pixelated and stored as an analog or
digital signal representative of the image. These signals are now available for further

processing by computers.

20 The prior art references cited with this disclosure demonstrate that
fingerprinting is a popular application of the “reflected image” technique. The same
“reflected image” technique is also known to be used to scan paper or other textile

images into scanners and photocopiers.

The disadvantage with all devices employing a “reflected image” technique of
25 recording images is that by definition they need an independent light source and
optical structure (such as a prism) to create a reflected image. The same is true of
“reflected image” techniques using radiation outside the visible light band of the
electromagnetic spectrum. By definition, an independent radiation source and

reflective/diffractive structure is still required.



el ectromagnetic spectrumfalls within the scope of the invention. For
exanple) an infra-red i mage could be generated by an open ci2rl;u]ANvg]]g3e
heat is emtted in pattern 5 in register with selective closure of the
circuit by the contact. Clearly, yet further fidelity and resol ution of

i mages described BYCOHMBIct nay be avail abl e through sel ection SFTLREI2765
“wavel ength of the radiation generated by the invention, as nay be
conpatible with the device receiving and interpreting the irradi ated i mge.
Simlarly, the use of electrolum nescence in tHe preferred enbodi nent

shoul d 10 not be considered as limting. Cearly, using the contact to form
the back el ectrode of an el ectrol um nescent |anp is a highly advant ageous
enabl enent of radiation iGinr@ir&it@r devitdd gERidtiRg imaglh By LRYRNEde ProxiriBVRYKEs
is broad in concept in that it uses the contact itself to close an open
circuit to energize tpdefeeichanges i chargeteristips SNk ps qapacitarpgopmagnetinflux. The wi | |

be appreciated that f# | b 1Sy I bt CU At qu 15
of generating radi at%l%ﬁv%nrq:a\érggéfltg%grd &W&Eﬁgsﬁé@{?e\?%%gﬁﬁ@bgf M{dﬁ%ﬁgl rcwgf
by a pattern of contaastly. Theyias uningdiablf drasmechtteg hindetatingdaratidsge, sof, cipaditance,
present inveption tg,generate an irradiated imge corresponding to contact,
by causing the cont at(h,gre EJota<8 kapv 8 %theré’f‘?ac?ﬁﬂcgcelfaﬂﬁ? '55?/&%8%&( &‘%%‘gorg’ﬁé‘”ﬂ%ed
for additional appardlidtSuslircas Farhet,af egreaskanist BOinc@eddah bwth dsdtdsGecrediilg
reflective/diffractive struct U{‘e.to e,abl(;e a "refl ectedlﬁi n&\%e. ! ,k,t iS a
further technical ad¥3if oK ving fids ‘%ﬁf‘_i?ﬁ"bt“&’“é’PW‘ﬁB & éap_ab‘ ity of _
unpredi ctabi | ity ancapRtiffhnddesdRRsfeRBdtal radishidniR] &xidiMe Afhidevi ces usi ng
"proximty sensor" structure to generate an inmage of contact. A yet further

technical advantage of theieny@RtckRda héed i@k aft for@aBvibe R 8aARhE g8 defdribadby
and economcally on a screen-printed PTF el ectrolum nescent |a where the

. > anp, . !
contact for A8 the bafoRtagh wheredpcopctinibe PUMATY sofres of cacney forithg image isssifs Bythisi n
register with the coplagle &FBY sthitfife REuifAG GEAdIOMREH FeBniBRANARENR dblMRd.
array. This array in turn may pixelate the image and prepare a _
conput er - ready si gnalfuries ft ofi ighly adverfageopsidsuch an fnvgntiveAvipodid nyely on
09164981 PO U893/ 120 Bamfty Kifoleqb 840k Y BARe O¥hd inDifhvE BLARI W LAY vl N
features and techni dal advan ages o e present i1nvention in order that
t he detail ed descri pihtresmsedpretifeabilinympeifamandéeatvithait Fapsingeymplex kabdreircuitry to
under st ood. (Addi ti onal feaﬁure and advantages of the invention will be
descri bed héPei naf t ePCHEFERE $B1a% ¢ he subject of the clainms of the
invention. It should be appreciated by those skilled in the art that the
conception and the specific enbodi nent disclosed nay be readily utilized as
a basis for nodifying or designing other structures for carrying out the
sane purposes of the present invention. It should also be realized by those
skilled in the art that such equival ent constructions do not depart from
t he spint and scope of the invention as set 10 forth in the appended
cl ai ms. 2 4 JAN 2003 WO 991 64981 PCTI US99112765 8 BRI EF DESCRI PTI ON OF
THE DRAW NGS For a nore conpl ete understandi ng of the present invention,
and the advantages thereof, reference is now nade to the foll ow ng
descriptions taken in conjunction with the acconpanying draw ngs, in which:
FIGURE 1 is a section view through a preferred enbodi nent of the present
invention;, FIGURE 1 Ais a section view through an alternative enbodi nent
of the present invention; FIGURE 2 is an enl argenent of contact as shown on
FI GURES 1A and 1B.



10 FIGURE 3 is a cutaway view of the enbodi nent of the invention
illustrated on FIGURE 1; FIGURE 4 depicts the invention in2dpgddlt Peoy and
FI GURES 5A and 5B are actual thunmb print inages obtained using the
preferred enbodi NE?O(P 4 JAN 2009 WD 991 64981 PGT/ US99/ 12765 D
DESCRI PTI ON OF TH MKﬁI ON As described sunmarily above, the 5?@@%%545?
invention is directed to an apparatus capable of emtting radiation
correspondi ng to zones of contact on a surface, where the contact
physically closes an open electrical circuit, and where the closure of 5
the circuit energizes the radiation in a pattern in register with the
contact to a high degree of fidelity and resolution. This apparatus is
particul arly advantageous i n gener aSUMMARY(RYF PHEANVENIIONpri nt, footprint
or other skin imges where the skin is electrically conductive. A preferred
enbodi nent wi || be di scuShest and vther abfeetsefeatores andyechaical ddmantagey ars iathieved by i

i mge of a human thunb print, although as alread 0 discussed, the
invention is not |irdfY&4er Wattgquratp%@%ggﬁ eﬁabﬁgﬁ%é’&éﬁ"&W‘B%@F confagt gsplfelgses
regions of humans, af open tircal tgderatel rhdiionQh BBatteBiy rPSstGONAIRS QMtdY 1h s
invention, so long as the skin whose contact 1s described by the inmage is
el ectrical | y¥° conductWaVean imgfipted jmagegesults, yhirhjcgiespands gireqtly i the gontest pattern
generating inages ofeanatpnhCakiagantact. It will be appreciated that the

ot her enbodi nents of the invention may generate 15 irradi ated i nages
described by contact on ghe@aRbhfoh tildhhemEnddiat@@khddbE fétlekQadiley apRRGtmtth Ve
zone wherein a previously open circuit is now closed by the contact.
Accordingly, inages fingemsspraiahmigues In p grefested spibedimgptepgbled hface t ext ures,
or "water marks" on j: [,V i t il . r y
be generated by the ‘?érf\%tﬁlﬁl%%&bmysty&g@gﬁ%gﬁ %\a%ﬁé%%%lﬁf.ﬁg Halelgtﬁs 15%&%@ chsl™®
preferred ehbodi nenttheppen circurit byemakies apntactand thgrahly s¢Tving hes Yeoporay” fadker at i ng
visible |ight using e I 1 l. . )Y
2 Thunb print on & cOnraRs R eRERIRhHELRRGARS oK RS P RcRY TR
appr eci at ed, howeverthe tdnadct i hahé fingergrinOno emit abightreswittiod image ofivisibled gt dith

Consistent with the j.nvention, the area. of contact may be, described by
radi ati on anywhere |}H§{ ﬁ‘geth%toé}feec(?fl'ia‘gtnggﬁé?’ﬁ%e Igﬁgtﬁ?wtlfrﬂyre%{ﬁ%mht&a qhﬁg’fe"is%v? he
visible light band agragrabdedinhde irhaislefe pxedtianbadomeniondh®ad skeicklelga.
| magery in, for exanple, the infra-red ,ul,t%?yi ol,eg bands i s . caonsistent
with the inb®ntion vieeeniaiyeefits imaes nHiesens sayilble foreompperized slorageet |

applications. Likew g@sit HeoddShgQhd 8sngireh. €l ect rol um nescent circuit in a
preferred 30 enbodi ment shoul d not be considered as limting under the

| nvention. El ectr ol Ui neseeatghat, uaialroRRicl G haas chibihlepkisidal e 11 ght
band because an open 2 ~ J 2d03 WD 99/ 64981 10 PCT/ US9 /52765 )
El ect r ol umi nescence dbodincst igla lewp post. ceresropréntgdrpol yiger ¢hick) tme“F Ty {amya wéich
because an open circyi ' oRh cald Xy .Qr m
of a | am nate, wher gﬁd}fl}thbegc‘%{)&F\rtQ gl(l:)?%q)%dgﬂf?ﬁﬁgégwgg%qf(%?%aag%a@& Aéﬁ:jedgtﬁ% 3%19;
thereby cl 020 ng the ioiarange of 4zt et iSngh 4 payer supplyrieyl keawniinithe artie be
contact. It wll be ﬁz{b‘i"eﬁﬁ&s ?o(é\'v ] %@i\é%m&%%ﬁ&uiﬁkhﬁerﬁsag%r-rgsvo?tg

T n contact close

. \ T try
will be consistent w e I nventl ere s an operz Circuit
t 0 generate corr esposietinpmniinescdi sybtent wittelgpade very safdéo b taubleby vistubbfthe vagitow
band. For exanpl e, consitjte t w tth ﬁhe f’lnvelnt i.op @eat coul d be generated
in register with thecuﬁrﬁg 5‘6 gﬁ?er%fﬂ B ?rh?%ﬁrdﬁ’? FEM cuit cl osed by
contact. Accordingly, cirgcuitry. rating. infr -r.? adiation in register
Wi th circuit-closing contcgtgc v tgﬁggegéfé é@&ﬂ%ﬁ}g eﬁé@r} lﬁ\?%’ﬁ hie nﬁmﬁ(ﬂg, by
sel ecting vajious r afigetprintingephdatibng) g\ ocardipgnethe snvientichhahydpemoftdl¢onitally t o be
cl osed by contact) other .té/ges of. cjrcuits, wi| | enabl g thei1 i nyention.

. conductivé contact will describe an irradiated image. Thus, the surface textures of

many objects, animate or inanimate, may be imaged with the invention.

Further, the invention is not limited to contact generating visible light via
electroluminescence. Although the preferred embodiment as described is highly

30 advantageous, the invention in its broadest form encompasses generating irradiated



-Turning now to FIGURE |, a general arrangenent of the preferred gﬂb?@énent

i ncl udes human t hunb 10 maki ng thunb print contact on a contlaktJ A3e 101
on el ectrol um nescent system | 00. Thunmb 10 al so concurrently makes 15

el ectrical contac ontact plate 120, contact plate 120 bej ted
electrically fro &%%%%p?glun1nescent system 100. Wth furtherriéﬁw%aﬁgé

" FIGURE 1, electrolum nescent system 100 conpri ses substrate 105 on which
transl ucent electrode layer 104 is deposited. In a preferred enbodi nent.
substrate 105 may be any suitable material all 6w ng the passage of 20
visible light, such as polyester, polycarbonate, vinyl or elastoner. In a
preferred enbodi nent, the active ingredient doped into translucent

el ectrode | ayer 104 imsgel ﬂeﬁcumﬂﬁyrboﬁbabtd@héré hEQontact rbel rdesghancpen Girdift o
functionally equivalent, tr ns arent net oxi de dgpant known in the art may
be used, such as, fGPET@EY laE HARISIPTMIICRE gntact: ﬁ(ﬁFPFé‘imoér?BBWd‘iaﬁ’é?‘ﬂ“ ip thet
i11ustrated) subst r @feBrorzndR s%@&mhfﬁﬂﬂvﬂﬁﬁ'ﬂkslz@é%f”th@%eﬁ%ﬁ ¥er SN NG
using a pre-sputtered I TO pol yester sheet. Translucent electrode |ayer 104
al so incl udes bus barrfrair%uemﬁe@ﬂé@g@r@rmrangmcerémmbere h¢at smjtiedsih peitern n
section on i GURE Liplekistt bl BECARPLEGIELAR: LRGH pPHS Biffet ! Rali? yeADRAGUOUS
within transl ucent &l 6&ctrode ayer e pl’anar area of
the layer. In a prefﬁelelitgdncéwkxﬂutiqnmﬁmagwéesbraabedb@ﬁomaz:t may beawaﬁalilmthmixgbn to a

30 substrate 105, usi,n ver pol ick film nk. prior to
screen printing of sel ‘3“3%{1 QVGB%‘QRREBY%%%@@&"%‘T{@ é?}i@;gge?tlont PR li'fcent
el ectrode | ayer on tcompatibiiwith the dObce redeivihd dndligterpepngeti iadihtedimagaer, that

bus bar 106 is not limted in this way, and nay al so be, for exanple, a
t hin copper strip adher eSIintitarlyubstnsreaifeledtﬂﬁuxpinésoencé'thepm&'rrbd agbddiaas khonknt

el ectrode | gyer 104. cou i f tered | TO pol yest t i
used to con®i ne subé‘f’gftcgnsl edé%dmg a(ﬁga}r une thy %’8@%‘8& @%Pagg(fﬁzc‘(?f%t"f
illustrated), then QHSle&ﬁﬂuxﬁﬁésc&&)hxﬂﬁls@mglﬂyw@dage@%rbhbm&h@ﬂofﬁdﬂéﬁtﬁxﬂh to
FIGURE 1, contact surface 1Dl is gn top of envel ope | ayer 107, Envel ope

layer is an el ectri GS@iSt§f Wit raniey Jae rﬂé{gréwnpboa\teé%ftlﬁ Hij’a‘él“é@f‘?e@F Wﬁmé@@@sﬁbe

system 100. Advant ageghs ielf 8 '&}6‘:%& Qpé‘peh%if&ﬁt té‘y@x?er ﬁdxﬁt‘i’dn%\"@g@sﬁér@@thﬁﬁé &nladl
so as to gl ve contact surface 101 ong arrp es of materials
Thus, it will be apprec1ated that the mventnon is enabled by any open circuit capable

15 of generating radiation in register with selective closure of the circuit by a pattern of

contact.

It is therefore a technical advantage of the present invention to generate an
irradiated image corresponding to contact, by causing the contact to close an open
circuit, thereby obviating the need for additional apparatus such as an independent

20 radiation source and reflective/diffractive structure to enable a “reflected image.”

It is a further technical advantage of the invention to eliminate the
unpredictability and potential manufacturing complexity of devices using “proximity

sensor” structure to generate an image of contact.

A yet further technical advantage of the invention is that it can be enabled
25 reliably and economically on a screen-printed PTF electroluminescent lamp, where the
contact forms the back electrode of the lamp. Visible light in a pattern in register with
the contact may then be radiated towards a photosensitive array. This array in turn
may pixelate the image and prepare a computer-ready signal corresponding to the

image.



10 suitable for envel ope |ayer 107 when the invention is pr Cé fbﬁ@
accordance with screen printing techniques as described fur I%%are
epoxi es, pol yurethanes, acrylics and other simlar hard wearing materials.
Envel ope | ayer 107 and translucent el ectrode |ayer 104 are separated by
dielectric |layer MQ@YueBll um nescent |ayer 103. In a preferred ecbudirmerns,
the | ayer 15 sequence is as shown in FIGURE 1, where | um nescent |ayer 103
is closer to substrate 105 than dielectric layer 102. The invention would
still be enabling if lum nescent layer |03 and-dielectric |ayer 102 were
reversed. Light irradiated from!lum nescent |ayer 103 would then have to
pass through dielectric |ayer 102 to reach substrate 105, however, possibly

wi t h di sadvant ageous eff such ,as eper usi on 20

di ffraction. Accordingl yeﬁ‘ﬁ F%%'&‘Pé&“%‘ (glé}hﬁ@?{?ddyr %@éesﬁﬂ‘g{ef‘sv%aﬂs as
shown in FI GURE 1. |£Hvant@gc§f>£‘thé prdscnhoehitivand ordéMikat fRidetdBed degérptios Bf the N
dielectric layer 102 is BariumTitanate and in |um nescent |ayer 103 is
encapsul at ed Phosphotyentigg dhagigHews Hay be bateswndenigpd diddiviogal é?aé“rg%ﬁ“éé‘ﬂ"aﬁfalg?ﬂ ed
down on top of each Gﬁtﬂ@fnvé}ﬂgﬁ’ml BIBLRE héreinhfY Shich O the SBELESF tRE LIRER s
down to seal the system Note that for optimumresults, |um nescent |ayer
103 shoul d b& deposi thewvemqneh@h@ulébemp;ﬂcua@ddeh@saﬁ@leé ’%Wﬁlﬁéhﬁt therr@nception
predi ctable light e i ce 101.
FIGURE 1 A depicts gln%stﬁ)%?ﬁg ig@ggen%né |S(r"rlg%}é"?d b%ea& lgeiﬁf\%% ope '5363% 107 on
FIGURE 1 is onitted, mbdifyidgurciesigning ethératrectuoy foncdnaving onethe samge plirpdsecefithe

| ayer 30 102A. In Fl GURE ref con rf

dielectric |ayer 102Resent '?V%mf’]'%k}? l?é?%%ﬁiﬂ tg‘&?ﬁ}ggﬁjlﬁhf 635{ @?t stich
Dielectric |ayer 102&;uwalelﬁi éadRElcﬁorA dbsloa@bpaxmfragemlry ambstppd efebk aberBan hise
Ti tanate doped into ed | ayer of epoxy, the epoxy selected as
the binder f8r hard- ﬁV?WBnnental-reS|st|ng life. The advant age
of the enbodi nment accordlng to FIGURE 1 A, of course, is that it has |ess
conponents and so is therefore 5 nore econom cal to manufacture. The

di sadvant age conpared to the enbodi nent of FIGURE 1, however, is that as
dielectric |layer 102A wears fromuse, the layer itself deteriorates.
Utimately, as wear continues, this may directly affect the | um nescent
fidelity of the inventive apparatus in describing contact on contact
surface | O1 A To prepare and prolong the life of the system depicted on
FI GURE 1A, therefore, 10 additional catalytic cross-linking of the system

i s highly advant ageous, using chem cal or ultra-violet treatnent techniques
known in the art. Returning nowto FIGURE 1, it wll be seen that

el ectrol um nescent system 100 is inconplete inasnmuch that it |acks a back
el ectrode. Further, when power source 110 is coupl ed between bus bar 106
and contact plate 120 as shown in 15 FIGURE 1, an open circuit results,
stretching fromcontact surface 101, through el ectrol um nescent system 100,
and round to contact plate 120 via power source 110. According to the
present invention, and as shown on FIGURE |, thunb 10 conpl etes the open
circuit, by concurrently touching contact plate 120 and naki ng t hunb print
contact with contact surface 101. It will be appreciated that contact plate
20 120 is but one choice of enabling electrical contact with thunb 10, and
ot her nethods (such as a wire attached by an el ectrode) woul d have an

equi val ent enabling effect.



O particular inventive significance, however, is that thunb 10 nakes thunb
print contact with contact surface 10l. As enl arged on FI GURZ &, JAMUAEN3 10
makes sel ective zones of contact Cin a pattern described by ridges 201
touching contact 25 surface 1 Ol , while valleys 202 renmain clear. The
~open circuit descrybed. ghjove with respect to FIGURE | is thus sq%q&&%mg%g
closed in a pattern in register with zones of contact C. This circurt in -
turn causes el ectrol um nescent system 100 to energize in a pattern in
register with zones of contact C, so that |um nescent |ayer irradiates a
visible light image with high fidelity and resd ution to zones of contact

C. In the 2 4 J AN 2003 WO 991 64981 PCTNS99112765 13 enbodi nent of the

i nvention shown on FIGURE 1, this irradiated inmage i s projected downwards

t hrough substrate 105. FI GURE 1 BRIEF PESCRIPINON ONETIE DRASVENGSRY 150

i mredi ately bel ow substrate 105. Photosensitive array |50 may then pixel ate
the irradi ated i nage desdior batrdgontplaonrisrsahdiagof the pre§enOinvéntichlRnd thel Nt 0
electrical signals representatiye of the image. These signals may be .
processed further ac”cdg?lﬂ?%?éﬂie(fo - HefeIg sy oy F‘g‘% ‘PHF@&‘@"”%%H‘ER‘\P@S ke at us.

Referring back to digg &&Ni@{thézb&o&ﬁ%{yn@id%iﬁgs,ﬁmhﬁ«lﬁc}ﬁeCti on, therefore,
it wll be seen that thunb 10 on FIGURE 1 nmay be substituted for other

el ectricallys10 conduct i V@GBREUCH ds@ioNie® hrokiihl At efetr@XdntboRintedNofARe present
described by an irradi ated i mage via contact wth contact surface |01.

Mor eover, alt hough PPY¥SIREN] has described an el ectrol um nescent system
generating a visible light inmage describing zones of contact C on the
contact surface 101, a bridqY&E Hsisastetign vieldhropghanaltsimative embadimeptofdhest e

i mages are gener at edyB¥nsigl&@@ibh,vel y conpleting an open electric circuit in
register wwth 15 the contact. Thus, as described earlier, other forns of

radiation generated via EGORE Y8 af bilsHERen®bf RhiA6i as kRASonA IGURES 1 Uit
fall within the scope of the invention. FIGURE 3 illustrates the invention

in cutaway Ypew. As sUQYEEGERECSHE hictawaydvil 6f @E ERBodbA AF 18 MveontiN@strated on
i nvention depl oys el ectrol um nescent system 100 (as shown on FIGURE 1 ) by
successively screen %Fﬂﬂgiﬁg | ayers according to the 20 described | am nate.

Advant ageously, screen printing technjques such as described and enabled in
great detail in comonly-FASYREfdepictsdbeaymtipyingpgatigni@dtt appl i cati on

" ELECTROLUM NESCENT SYSTEM.| N | TH C STRUCTURE, " serial number
08/ 656, 435, filed My 30?@5’@@%“&5&? %&@E’Bﬁ%‘i‘&’ﬁ%ﬁbﬁ%“&%ﬁ%%

fully incorporated hgeRirbd &bdagh&fience, will be used to enable the present
invention. 25 Specifically, materials, quantities and techni ques discl osed
in the above-referenced co-pending application using a vinyl resin carrier
in gel formw Il enable a hardwearing el ectrolum nescent |am nate suitable
for the thunb print application described herein. FIGJRE 4 illustrates the
irradiated i mage R of the invention described by 30 thunb print contact of
thunb 10 on contact surface 101. In FIGURE 4, image R is 2 4 JAN 2003 WO
991 64981 PCT/ US99/ 12765 14 passing through to photosensitive array |50 as
descri bed above with reference to FIGURE |I. FI GURES 5A and 5B are
representations of thunb print imges irradiated in accordance with the
preferred enbodi nent as descri bed herein, as captured by a 5 digital
canera. The high degree of fidelity and resolution will be appreciated.
Wth reference to the preferred enbodi nent, application-specific adjustnent
of | ayer thickness of the el ectrolum nescent system may be necessary, in
conbi nation with correspondi ng adj ustnent of power source paraneters and
dopant concentrations, in order to nmaximze fidelity, contrast and
resolution. For exanple, in 10 the thunb print generator described herein
using an el ectrol um nescent systemdetailed in above-referenced co-pendi ng
U. S. application "ELECTROLUM NESCENT SYSTEM I N MONCLI THI C STRUCTURE, " power
source 110 on FIGURE 1 should generate at |east 20 volts AC at
approximately 1.5 kHz. Note, however, that a voltage in excess of 50 volts
AC may generate an 15 electrical sensation to an adult human user, al beit
harm ess at the levels of current generated by the apparatus. Power source
requirenments will also vary with the physical size of the irradi ated i nage
expected to described by contact. For exanple, in the arrangenent descri bed
above, experinentation has shown 20 volts AC at 1.5 kHz generates a
satisfactory inmage for a human fingerprint or thunb print, while 30



, 20 volts AC at 2 kHz is needed for a satisfactory palmprint image. Note
that froman applications standpoint, integrated circuit C|2| ‘?) ?{'
i nverter nodul es convert |ow direct current vol tages (3 volts vol ts)
to the suggested alternating current voltages and frequenci es descri bed.
The | ow currents Je@e¥@P8d by t hese nodul es are ideal for PTF PCT/US99/12765
el ectrol um nescent systens and are very 25 safe for human use. Al though the
present invention and its advantages have been described in detail, it
shoul d be understood that various changes, subsgitutions and alterations
can be made herein w thout departing fromthe spirit and scope of the
invention as defined by the appended claims. - ~5- 24 JAN 2003 W
claim |. A nethod for generatifgr, i; bR

conprising: (a) providing a |lan | east one
Hﬂﬁr{?ﬂ

I thick filml ¢
e

surface on the | am naaiperaaemapabecbfémmumgtrhdaammsmemhg &l @adsrod centdcagres suvface,
the | um nescent | ayer coupl in Quer sour ce to the tr

el ectrode |ayer and ¥ eré\%é’r?ﬁ'f’gt phgﬁclag% O AR gRE © ?"8 cal irgtifya @‘”Eﬂ%ﬁ%@’éi"\?."ﬁg
surface withsthe conihgeircifiténeadRs thebiatibmirSopaiieinit edpistd with tRfcb@edtit/£hipR

sel ectively generate electric_ current through the | am nate between the

contact surface and fegeeeqf fidelityand r&’i"“é!"écﬁ’é&@’qraék}selﬁ PirHcBiarly Advaptageqys in
register with zones QJne{%@ Rk ﬁﬁéerﬁﬁﬁ ‘f!@lﬁﬂpﬁd?qPo&tﬁﬂﬁﬁﬁbth%Wkirﬁﬁﬁgé%efehﬁe skin is
recei ving surface; and (d) onsive to said selective current generation,
energi zing the |um n@lSQEEWUYLCa tiveo Agefersedyamleadiment Milhbg digeyssedivith W&TP@PW

2. The nmethod of cl a]

nei ghbori ng pair of o gatmég ﬁmeﬁl@ﬁ Prﬁ{g% gi/ge}ggﬁa% %ﬁ%?th&%hgfﬁﬁ%gp in
which at |edft one odixsctdasdn@p gtvemion nﬂglophmtsd mtfthangwder‘SktlhmgeSDf d)tmrlaagtemmal
conpri ses a conmon carrl er rraterl al thod of | ea ch t he
lamnate is a pol ymef"BloRF ekbymans.ap el ?lsa ther?gs “Tha " bﬁgﬂ’er edjb}'él?erhmf“ P SO
whi ch the pol yner thloﬁgaithlers‘klha\mbmbﬁaﬂdn’ﬂ]:lscrﬂﬁé ba tieormmages eladtidally comluaiveal .
6. The nethod of clajm.1, kn whi.ch. th nsl ucent el ect rtode | a é

conprises a pol ymer ¥tk the xgntigyismo H’b‘ IQEEIFraling Spagst el apatomicaloptaste At

dopant. 7. The net hog;iPhe 4ppedciRed that the WihkLdntidatn @ ued ihvedtiéd BRSieeaiRt
dopant is selected fromthe group consisting of indiumtin-oxide sad
t ant al um oxilde. irradiated images described by contact on a contact surface by any electrically

conductive zone wherein a previously open circuit is now closed by the contact.
Accordingly, images corresponding to, for example. metal surface textures, or “water
marks” on electrically conductive fabrics, textiles or papers may be generated by the

invention with equivalent enabling effect.

20 The preferred embodiment will further be discussed with reference to
generating visible light using an open electroluminescent system closed by contact by
a thumb print on a contact surface. It will nonetheless be further appreciated,
however, that the invention is not limited in this regard. Consistent with the
invention, the area of contact may be described by radiation anywhere in the

25 electromagnetic spectrum, and not just in the visible light band as enabled by the
preferred embodiment discussed below. Imagery in, for example, the infra-red, ultra-
violet bands is consistent with the invention where irradiated images of such

emissions have useful applications.

Likewise, the use of an open electroluminescent circuit in a preferred
30 embodiment should not be considered as limiting under the invention.

Electroluminescence has useful applications in the visible light band because an open



24 J AN 2003 8. The nethod of claiml, further conprising: écémgmhéng
the light onto a Light-sensitive array, the array configured t a

signal representative of said pattern. 9. The method of claim 1, in. which
the lam nate further includes a dielectric Layer interposed between the
recei ving surfacewardd/6498e transl ucent el ectrode layer. 10. The PeEL/bSd12765
“claiml) in which the contact surface is topographically uneven. 11. A

t ouch-enabl ed i mage generator, conprising: an el ectrol um nescent device

i ncluding at | east one neighboring pair of pohgner thick filmlayers, the
devi ce having an outer receiving surface, the device including at |east a

| um nescent | ayer and a translucent el ectrude Layer, the device further

di sposed so that the, receiving surface.is separated fr t.ransl ucent

el ectrode | ayer by ?rheéigf’@m"h%%{}%% as I"%ey%‘gra?plécﬁ@onér‘un ‘E‘F &f‘tb?‘ﬁmtgi?rgﬁg\kﬁ?a“&ﬂgmpﬁ’}
one side of the powelrciitdaRlby dedeyee ¢hsilgl ahdedohemicslBIg khedeimi oft IeginaRIRhdraRr )
the other side of the power supply disposed to | x connectable to a source

contact surface: wh&PRAG ¢ brimaged fQ,’B’_rﬂ back e@ﬁ@&é@fﬁmé‘l‘f’sﬁ’é r‘#f‘e‘é‘lcé'él ?‘E‘b t he
power supply and copesuLiRBhisM iR 'iéé‘i’s@é??vit‘h'?ﬁé)coﬁﬁ&t AGKilWe bppredified, BEREVEE At other

surfaces causes electric current to flow through the |umnescent layer in a
pattern deséri bed byormsmésirgpitryewvidichercprsstent withiheiieweniiorwives contagt ¢lores soepcs e
contact surface and Y : | ' . | , In
whi ch the. devi ce- 1 uf Tl e ESiecit S nlfg Rradhde e BRI LPe Sleny BThEL,

t he receiving; surf &oeexanpld bensisteansikiutbe imvergloadientonbeld ba generatddin rddiser with

I nvention of claim1l, is which at. |east .one of the neighbori.ng pair.s of

ol yrrer thick 11 m foRpe@etgheimedawo S citiloBies bV SoMitu reongindty Fediy

i nvention of clai m }édgeratihgWittaiad kddeatibii insgistecwith alcariclosidg chraye Wil by@iabls@s a
polymer thick filmlayer, gq%PEd wi th a conductive franslucent dopant . 2 ~ J
AN 2003 - 1 15, TRE e EREPRnlhys. by sglecHngyarioys rigiationeeprEating SamEQNepls in the

transl ucent dopant igen circuit to be closed by contact, other types of circuits will enable the invention.

Turning now to FIGURE 1, a general arrangement of the preferred
embodiment includes human thumb 10 making thumb print contact on a contact
surface 101 on electroluminescent system 100. Thumb 10 also concurrently makes

15 electrical contact with contact plate 120, contact plate 120 being isolated electrically

from electroluminescent system 100.

With further reference to FIGURE 1, electroluminescent system 100 comprises
substrate 105 on which translucent electrode layer 104 is deposited. In a preferred
embodiment. substrate 105 may be any suitable material allowing the passage of

20 visible light, such as polyester, polycarbonate, vinyl or elastomer.

In a preferred embodiment, the active ingredient doped into translucent
electrode layer 104 is Indium-Tin-Oxide (“ITO”), although any other functionally
equivalent transparent metal oxide dopant known in the art may be used, such as, for
example, Tantalum-Oxide. In another emobodiment (not illustrated) substrate 105

25 and translucent layer 104 may be combined using a pre-sputtered ITO polyester sheet.
Translucent electrode layer 104 also includes bus bar 106 connected to power source
110. Although shown in section on FIGURE 1, it will be appreciated that bus bar 106
is continuous within translucent electrode layer 104 so as to energize the planar area
of the layer. In a preferred embodiment, bus bar 106 is screen printed on to a

30 substrate 105, using a silver polymer thick film (PTF) ink, prior to screen printing of



selected fromthe group consisting of indiumtin-oxide and tantal um oxi des.
16. The invention of claim111l, in which the source contact sugé]q{:ﬁ iNz
topographically uneven. 17. The invention of claim1 |, ~ whi é ggjqace
contact surface is skin. I 8. The invention of claim 11, further conprising
a light~cnsitive aWP&Y04%8lhe array coafguted to generate a si gnalPOT&j5p%2765
" e~ivo of said paten when | um nascer~e fromthe device is directed onto said
aeray. 19. A toucl: enabled i rage genoraxor, conprising as

el ectrol um nesocni | aom nalLe of pol ynmer thickfikhmlayers, the [ am nate
wnpr'is~ a common cagier nmaterial, the |am nate having as ouxer receivVving
sv~face) the lamnate including at |least a dielectric layer, a |um ncsent

| ayer and atratzsl uc I | ap? ) i e o]
that thr r~ecciving @%{s@%ni%fegt?@%ﬁ%}%ﬁtg S&o%atf ﬁg%?l? gvﬁls{’%%)élt“t% {a?efa’ hZ%‘Z?%&%
| ayer by the | um nestwrbar LGbyie hodinitedliethih vedyeatdrmay disayber for enachphes a dlic@ppetal

power supply; ono side ofth ower s | y connected tqg thetransgl uce

Bl octode | ayer . the StRathesiodh ey (0L i Gt pdpeesloralgiplaer 104. of
cannecZabl e t0 a SOUEduBseCPBlcaplutt&td FTACKlyesaLhedtis used & wRIbIHeSuSRAiea0s and
surface) when connected to the power supply and concurrcndyqbrought into

powe pp! Y .
contact with3the rectinslusent sigeirededayer Hdaet ilystipted); theg brschat 196gmay beglimipatsdgh
the lum nescent layer in a pattern described by tortes of electrical
conmani cati on between t he-Apag tersisr ot GURES la gentagh griape 1}1dE an appbenyglopt e
20. The invention of ,6Laom EQNeldpdniyarss af CRRFiEaly Ronddki@hhyes p&liiye array,
the sway configured to generate a signal reprcSentaxive of said pattern
when | uni nesceaoc f rdaatrohninesepm systeny E00djAdvanteggoustit. eneidpd layaml07 is hard AY

N.. A3l . A"N. A(. AN. A ' . o1 AY . .
"*\ pJl ngs~g, .(J?, %ﬁ?@%ﬁ@@c%ﬁﬁ%ﬁa%ﬁ%@% cl"Oéj%c{?é l(%{é] !?HMI% nggtenals
a) ca] ca] ca] d&] ca] c” ajwtablt derleavelfiedaye} tRayiendhccayantipic s plactitedaihacaldenca V3D
haLvvers Meupkt o) Weahoahial calaalealRalal AhGaLGRAL Saks val Gathea ©

a] ca] ca] ca] ca] ca] ca] saylidshnddiper sidviigr Wmdxdbdidg rofiérfald) ) { vpke [ V] ca] ca] ca] c”a]
caUl calc a]Jca]ca]ca]lcalUca]c"a]ca]ca]ca]calcalcalc

a] ca] ca] ca] ca] ca] ca] ca] caimalopa)ayer 10a hodiransu2enEs1Ectiodtag drsiod afeisepatated Wh4554#5

a] o] 4] oa] oha] cabl U EPHEI S on| LAty bR BAT ALY ok B{ oy Papea) i aver
(Do 35 {5 <i1s<=_>>>>sequehde is@ M FIGURE 1, where luminescent layer 103 is closer to substrate
C

i3r BBBBCCD>E vgl gb cal] ca] calcal] ca] ca] ca] cal.ca] calca] cal]calcalcalcalcalca
Ucalc ay C{ al gbl1 X 1(‘15 thalm di]elect]ric la]yer 1]O2. ]l"he i]nven]lion lvoul]d stiI]l be (]mabgingi lurr!inesc]:ent ]

a] ca] ca] ca] ca] ca] ca] gadaab aad gRlefik tHtribRER Eier @R AgRHHA T AVMNORRRR By RS~
VYBzzzzzz[ {vqgkf [V]] ca] cal] ca] cal] caJ ca] ca] ca] ca] ca] ca] ca] cal] ca] c

a] ca] ca] ca] ca] ca] ca] @a@] 103 ou d then have to pass through dielectric layer 102 to reach substrate 105,

a] ca] ca] ca] ca] ca] ca] BNy /‘ ggghq - P

hWAr hhi Wi i i 1] Zj | }xsﬁ%{%’ f gsé‘ib\c‘:%?gg?’é%]gca] C&gfe ?g‘;%g‘icggfg‘%]’ B ey T ca] ca
] ca] ca] ca] c&Pca] ca] céiffzastion] Sedordinglnjadadferred embodiment arranges the layers as shown in
ajcalcalcalcaljjl kQk id—i nEooo* p| pppp’ gsqqqrrrrrsi sosuuv}xsnhc”rY]]c]calc
a] ca] c™a] ca] ca] ca] cafca@ﬁa} calcalca]ca]c

alcalcal ca]ca]ca]calca]c ﬁ{ﬁ}%}' da‘,]n?,g ?.,g]n ; ?ygygimp]gg “p| pp

pp' gsqqqrrrrrsi sosuuv} xsralﬂr‘;% cfca cg caﬁ?gkgf‘%:\g?%:gg?d(%ﬁ\{?g calca gﬁgg%ca] ca

] ca] ¢ a] ca] ca] ca] ca] Bajwa]ltajataimaldh bajina¢enalhya ]l @hiscadapajlated Phosphor. Inks doped
\pIIxVI10%e& () - 11 1OReir &éfe!d{c::ntls e e Bri_n!tc RuERE to(;))6f M0 er before envelope

25 layer 107 is screen printed down to seal the system. Note that for optimum results,

luminescent layer 103 should be deposited extremely evenly to generate a constant

and predictable light emission by contact at any point on contact surface 101.

FIGURE 1A depicts an alternative embodiment in which envelope layer 107
on FIGURE 1 is omitted, its function replaced by a hard wearing dielectric layer
30 102A. In FIGURE 1A, therefore, contact surface 101A is on dielectric layer 102A.
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Titanate doped into a screen printed layer of epoxy, the epoxy selected as the binder
for hard-wearing and environmental-resisting life. The advantage of the embodiment
according to FIGURE 1A, of course, is that it has less components and so is therefore
more economical to manufacture. The disadvantage compared to the embodiment of
FIGURE 1, however, is that as dielectric layer 102A wears from use, the layer itself
deteriorates. Ultimately, as wear continues, this may directly affect the luminescent
fidelity of the inventive apparatus in describing contact on contact surface 101A. To
prepare and prolong the life of the system depicted on FIGURE 1A, therefore,
additional catalytic cross-linking of the system is highly advantageous, using chemical

or ultra-violet treatment techniques known in the art.

Returning now to FIGURE 1, it will be seen that electroluminescent system
100 is incomplete inasmuch that it lacks a back electrode. Further, when power
source 110 is coupled between bus bar 106 and contact plate 120 as shown in
FIGURE 1, an open circuit results, stretching from contact surface 101, through

electroluminescent system 100, and round to contact plate 120 via power source 110.

According 1o the present invention, and as shown on FIGURE 1, thumb 10
completes the open circuit, by concurrently touching contact plate 120 and making
thumb print contact with contact surface 101. It will be appreciated that contact plate
120 is but one choice of enabling electrical contact with thumb 10, and other methods

(such as a wire attached by an electrode) would have an equivalent enabling effect.

Of particular inventive significance, however, is that thumb 10 makes thumb
print contact with contact surface 101. As enlarged on FIGURE 2, thumb 10 makes
selective zones of contact C in a pattern described by ridges 201 touching contact
surface 101, while valleys 202 remain clear. The open circuit described above with
respect to FIGURE 1 1s thus selectively closed in a pattern in register with zones of
contact C. This circuit in turn causes electroluminescent system 100 to energize in a
pattern in register with zones of contact C, so that luminescent layer irradiates a

visible light image with high fidelity and resolution to zones of contact C. In the
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"109%& ()-!, 10%& ()-G K, 10%& ()-G #10%& () - hh 10hh
10hh~ ((((((()b){Y 3109%& ()-I 10%<<& ()- ! D@ 10%/Y&' () -
109%& () - #109&' ()- 10 o ) _ )
10b)))) 2*E**dE{ Y Q1MOgr}ncnt_LQf e Wycr@ygsm“@)onf@%l{@)l, this irradiated image is projected

S109%&' 109& () - 4* 510 10" 109& ()- ! 109%& 109
100/&'(5)@#100/&-8 q+®ﬂ§3}%§%¢&g\ﬂ(§%¥ 100/ p& ()- 1! S#(lz)%k&'() (1? sglow«(&')()

-11 SH10%k& () - 1! S# 10%T‘FG\(J?{E31"a@a(%%ws(Qho[&én%m%@%ﬁ%&nﬁem&@rﬁeﬁ)w substrate
105. Photosensitive array 150 may then pixelate the irradiated image described by
5 zones of contact C on FIGURE 2 into electrical signals representative of the image.

These signals may be processed further according to the application for the inventive

apparatus.

Referring back to discussion at the beginning of this section, therefore, it will
be seen that thumb 10 on FIGURE 1 may be substituted for other electrically
10 conductive structures whose surface texture can be described by an irradiated image
via contact with contact surface 101. Moreover, although FIGURE 1 has described an
electroluminescent system generating a visible light image describing zones of contact
C on the contact surface 101, a broader aspect of the invention is that irradiated
images are generated by selectively completing an open electric circuit in register with
15 the contact. Thus, as described earlier, other forms of radiation generated via

selective closure of other types of open circuit fall within the scope of the invention.

FIGURE 3 illustrates the invention in cutaway view. As suggested earlier, a
preferred embodiment of the invention deploys electroluminescent system 100 (as
shown on FIGURE 1) by successively screen printing layers according to the

20 described laminate. Advantageously, screen printing techniques such as described and
enabled in great detail in commonly-assigned, co-pending U.S. patent application
“ELECTROLUMINESCENT SYSTEM IN MONOLITHIC STRUCTURE,” serial
number 08/656,435, filed May 30, 1996, the disclosure of which application is fully
incorporated herein by reference, will be used to enable the present invention.

25 Specifically, materials, quantities and techniques disclosed in the above-referenced
co-pending application using a vinyl resin carrier in gel form will enable a hard-
wearing electroluminescent laminate suitable for the thumb print application

described herein.

FIGURE 4 illustrates the irradiated image R of the invention described by
30 thumb print contact of thumb 10 on contact surface 101. In FIGURE 4, image R is



10~s~s! 8fs9"10%s~s& ()-y710%& ()-!3S#109%& ()- 1!/ SH10%~& ()- 1! G%#}R%/i([ﬁj ()
- 1555#5&855566uV7Cl, "10%| & ()-s10%| & () - 2 N 3
% f10%}| & ()-f10%t| & ()- @ Y10%t| & ()-$10%} & ()-3 10~s~s6: 888*9u99dE7Cl, ™
-10%| & () - 109%| & éz’- LT10%| & ()-10%1 & ()-F"10%!t| & ()-Yz10%| &c!r)u' 9
D3 {; dETC, " )ABUGRBY() - 3(Z210%| & () - &10%4| & () -° PCTIUSSN2765 .
T040% & ()-, #10%| & ()-!'Y'10%| & ()-{;; <i <<=_>dE7C,
"0 3:10% & ()-y1"10%| & ()-9010% & ()-.10% & ()-& 10%| & ()- +109% & ()- _
>>>>>>>>7??2~\ =l 10%&' ()-!K 109%& ()-F'. 10% ()-F8yl0%& ()- 104| 104|
104]| 9" 10%| & () - ??; @A) At AdE~\ =! ~10%&' () - &10%&' ()-9gl0%&' ()-!10%& () -
GLO%&' ()- 109%&' ()-tAA BrBBBBCIE~\=! S 10%&' ()-10%&' ()- T109%&' () -
LFLO%' () - Ss! 109%& () pasQAQ0Rinich 1 BFRRERRREWR) F0 as ddBed(abovehdiiicfatence to
+109%&' ()-@s! 109 ()- f#10% ()-zS!'"10%&k () - E: FFF2GG' H¥HaB7=!
10f 91 10%&' ()-! 6f 10BBUBEL. 4100& ()- 9310%& ()-S1!10%& () -
0@0%&’ () - #HSHWH2HOHHI <KdB=! )
FIGURES 5A and 5B are representations of thumb print images irradiated in
accordance with the preferred embodiment as described herein, as captured by a

5 digital camera. The high degree of fidelity and resolution will be appreciated.

With reference to the preferred embodiment, application-specific adjustment
of layer thickness of the electroluminescent system may be necessary, in combination
with corresponding adjustment of power source parameters and dopant
concentrations, in order to maximize fidelity. contrast and resolution. For example, in

10 the thumb print generator described herein using an electroluminescent system
detailed in above-referenced co-pending U.S. application
“ELECTROLUMINESCENT SYSTEM IN MONOLITHIC STRUCTURE,” power
source 110 on FIGURE 1 should generate at least 20 volts AC at approximately 1.5
kHz. Note, however, that a voltage in excess of 50 volts AC may generate an

15 electrical sensation to an adult human user, albeit harmless at the levels of current
generated by the apparatus. Power source requirements will also vary with the
physical size of the irradiated image expected to described by contact. For example,
in the arrangement described above, experimentation has shown 20 volts AC at 1.5
kHz generates a satisfactory image for a human fingerprint or thumb print, while 30

20 volts AC at 2 kHz is needed for a satisfactory palm print image.

Note that from an applications standpoint, integrated circuit chip-based
inverter modules convert low direct current voltages (3 volts to 5 volts) to the
suggested alternating current voltages and frequencies described. The low currents
generated by these modules are ideal for PTF electroluminescent systems and are very

25 safe for human use.

Although the present invention and its advantages have been described in
detail, it should be understood that various changes, substitutions and alterations can
be made herein without departing from the spirit and scope of the invention as defined

by the appended claims.
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clectrode layer, the receiving surface on the laminate scpamr.ed from the translucent electrode

layer by the luminescent layer;
(b)  coupling a power source to the translucent electrode layer and to a remote

contact surface;

(c)  touchingthe receiving surface with the contact surface, wherein said touching
is effective to selectively gencrate electric current through the laminate between the contact
surface and the transhicent electrode layer in a pattern in register with zones of contact
between the contact surface and the receiving surface; and

(d)  responsive to said sclective current generation, energizing the luminescent
layer 5o as to generate light in said pattern.

2. The method of claim 1, in which the laminate comprises at least one
neighboring peir of polymer thick film layers.

3. The method of claim 2, in which at least one of the neighboring pairs of
polymer thick film layers comprises a common carrier material,

4, The method of claim 1, in which the laminate is a polymer thick film

laminate,

5. The method of claim 4, in which the polymer thick film laminate comprises

a common carrier material.

6. The method of claim 1, in which the translucent clectrode Jayer comprises a
polymer thick film layer doped with & conductive transiucent dopant.

7. The method of claim 6, in which the conductive translucent dopant is selected
from the group consisting of indium-tin-oxide and tantalum-oxide.



109& ()- L109%Z& ()-fff-gygghdEusa 10,910 *10%& ()-'y10%Z& ()-
&109Z& ()-"10%Z& ()- & 10%Z& ()-10%& ()- h hwrhhi WdEuS4 10, g10

8109&Z& ()- 5ml0%&& ()- 310%Z& ()- 1 10W§é JAN 2003
] 109@2& ()-,t109%%& ()-Wiiiiiiljz~ @10,73° T00& ( 2 4

@LO%& ()- @O% ()-!9y10%& ()-Z 10Z 10Z 10Z: 109%Z& ()- ZjjjkQkkl dB~ @
10, ! S&s! 10%&' () - S10%&' ()- @LOY& (1 -, t10% ()- S99109%&' ()- ,

109%&' () - | Hm‘mrmndb @ e method of claim 1, fmthcrcompnang

10, @*10%&' () - I 109& 09/& 0%& 109%& ().- f
109&' () - FnEooo* p| ppa‘é"‘?"%&é Eighton&))ali@fl army CWCO%MWECDCTBW

a signal representative of said pattern.

9. The method of claim 1, in which the laminate further includes a dielectric
layer interposed between the receiving surface and the translucent electrode layer.

10.  The method of claim 1, in which the contact surface is topographically

meven.

@1. A touch-cnabled image genetator, comprising:

an electroluminescent device inchuding at least one neighboring pair of polymer thick
film layers, the device having an o‘ixtcr receiving surface, the device including at least a
luminescent layer and a translucent electrode layer, the device further disposed so that the
receiving surface is separated from the transluceat electrode layer by the luminescent layer;
and

an clectrical power supply, one side of the power supply connected to the translucent
electrode layer, the other side of the power supply disposed to be connectable to a source
contact surface;

wherein the source contact surface, when connected to the power supply and
concurrently brought into contact with the receiving surface, canses electric current to flow
through the luminescent layer in a pattern described by zones of electrical communication
between the source contact surface and the receiving surface.

12  Theinvention of ¢laim 11, in which the device further comprises a dielectric
layer interposed between the receiving surface and the translucent electrode layer.

13.  The invention of claim 11, in which at least one of the neighboring pairs of
polymer thick film layers comprises a common catrier material.

14.  Theinventionofclaim 11, in which the transhucent electrode layer comprises
a polymer thick film layer doped with & conductive translucent dopant.
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16. The invention of claim 11, in which the source contact surface is
topographically uneven.

17.  The invention of claim 11, in which the source contact surface is skin.

18,  Theinventionofclaim 11, further comprising a light-sensitive array, the array
configured to generate a signal representative of said pattern when luminescence from the
device is directed onto said array. -

19. A touch-enabled image generator, comprising:

an electroluminescent laminate of polymer thick film layers, the laminate comprising
a common carrier material, the laminate having an outer receiving surface, thelam.inate'
including at least a dielectric layer, a luminescent layer and a translucent electrode layer, the
laminate further disposed so that the receiving surface is separated from the translucent
electrode layer by the luminescent ﬁy& and the dielectric layer; and )

an electrical power supply, one side of the power supply connected to the translucent
electrode layer, the other side of the power supply disposed to be connectable to a source
contact surface;

wherein the source contact surface, when connected to the power supply and
concurrently brought into contact with the receiving surface, causes electric current to flow
through the luminescent layer in a pattern described by zones of electrical communication
between the source contact surface and the receiving surface.

20.  Theinventionofclaim 19, further comprising a light-sensitive array, the array
configured to generate a signal representative of said pattern when luminescence from the
laminate is directed onto said array.



