; fge3e5\5Y| (n6T=Cl2 6 J U N 2002 1 *cooooz* A DEVICE FOR DETEEgEhEkar
“FI NGERPRI NT ELECTRI C APPARATUS AND DOCRKEEPLR APPARATUS ac ro hEUOZ
Invention: This invention relates to a device for detecting a fingerprint.
Al so, this invention relates to an electric apparatus and a door keeper
apparatus with built-in the device for detecting a fungerprint.
Conventionally, the collation of the fingerprint has been w ed to
confirmand identify a person. This is because the fingﬁﬂ@““ﬁﬂMﬁum@aCh
person has imrutability and uni queness. Recently, a dev cting a
fingerprint has been realized to automatlically execute fingeeprtnt
collation by using the inmage recognition technology by a conputer. There is
the foll owi ng device as the exanple of such fingerprint detecting device.
When the fingertip is pushed against the glass face of a prism light is

irradiated to the pysPEVIGEFFORDETEGTINGIASBEN GHRPRINGY ge coupl ed
devi ce) camera_scans_ a_pattern_of |ntenS|téD§1:Qreflect ed Mgt yg_jgejt he

prism and conthECﬂFBi[ (RAiPe%TWSiAIM) R&E@Plﬁ&)

this device is using the optical technique to neasure the unevenness of the
fingerprint that contacted with the glass face, by detecting a variable
reflection condi Batkerbhadnat £ gaoitiws: devi ce conprises a
pressure-sensitilye sheet and x el ectrqde fornmed on the,

pressur e- sensi t i yalishiveniigmrelaiesdoa devee fon detechagadingegprint.

by an noul AP this JaFEhtcn ST AR B o IREHc afipatbbiFaEd 0P, 5 100
neasure a c ébfifﬁi 8pparatué wWith BOGR-th ohe apacetforadeteetivgm t hese
el ect rodes en a

i
ingertip pushes ont of the electrodes. O her than these
devi ce, thedlEERYRBIAyice that has sensors each of which is arranged in a

matri x shape and j L 1.8l i

pi ezoel ectric t hi%ﬁ?%ﬁaéggﬁggeﬁﬂﬁéggﬁd%ﬁ% ﬁ?ﬁ}?@?@{l}i@ﬁﬁg% ef f ect
transi st or s wikkelyl usedrtentonfieth and idextify mepevsen l’Bhis isbebangesthaat
occur on. t i ezoelechricythin filnms when e.sensor,s ate pushed by a
Cinger 1. | AMBREBPICOE Grfhoperyan MaS ORI AHEY G06 uBiTRBHRS ot i ng a
fingerprint : i i s i

fingerprint I?%geulltiﬂ ééét ?gglﬁifgfﬁbﬁgceﬁ%l %p@%ﬁ%%&smﬁ_g?e?ﬂgéﬂg%ge? can
not accur at élytatepsicallyiexdonteringerpuint cellativar bitusmetherissagee on

pressing the fi 1ip,0omt fi ngerpri iLpput section. Specifically, the
pressure |S%Wgﬂﬁbﬁggﬁ?wgﬁ?g%?’g’t%&@éﬁwg detect the fingerprint. Zn
afldi tion, ;he p][ léBhIerétib(f}aietféll@v'vmg devicbad tlltilgémrrhp}lets ioffictsection is

al so varie r uct uat.ed at, every, person. e result, errors are very
S ton To haitRECEREINodeteeinEetice nb Fendbe APEETH i P USHAA AERIRAE
devi ce. Thi i AT t @ I t i

of the | vertiogass Fagk of'd fiidm HAEH fradlafiE e th Blislod plact EEBAY

devi ce for dmsddeiofghasgs. ndeCODcharge couplee: device)fdamerarscansvat h a | ow
error. It is ot her nobj ect..of ghe-inveni.ion to provide a device for
detecting a H%@F‘pﬁ)f mt%?é%tﬁeoﬁﬁe%ﬁgg‘éﬁ%ﬁ?ﬁﬁ R:Iélﬁn? goélv\?ip?’at ion
of a pr essuyhetdﬁ%ctﬁc%ﬁy 41515763 Blé&&idiﬂf‘é‘i%ﬁ_ﬁfé.' Pikel this! this daReEdes
obj ect of the jnvention to_provide an €lectric apparatus and a_door keeper
appar at us t hasing thecepiicahtechniquedoaneasurethonaevenness of the

fingerprint that contacted with the glass face, by detecting a

variable reflection condition.

Alternately, another device comprises a pressure-sensitive

sheet and matrix electrode formed on the pressure-sensitive sheet

and measures a variation of the electric resistance when the sheet

i1s pushed by a finger. A further device is found by an insulator and

pair of electrodes on both sides of the insulator to measure a change

*166166*




2 6 J UN?2002 _, _ According to this invention, there is provided a device

‘for detecting a fingerprinnt of a fingerprint said device corr?rﬁsgwq 20[]2
novabl e contact surface which noves when the fingerprint is place

t hereupon: a | ock mechanismfor fixing said contact surface when said
contact surface is noved to a predeterm ned position; an energizing nenber
for w thstandi ng novenent of said contact surface to nake a pressure

i nposed onto said contact surface by the fingertip substantially uniform
until said contact surface is fixed to thépredetermnined position; and a
detecting unit for detecting the fingerprint when said contact surface is
fixed by said | ock mechanismto said predeterm ned position. In the

above-nentioned device faor detecting a fingerprint, the.lock .mechapi sm nmay
ot So 5 G GaBASIEATGeE R A e A a1 HREABP TENE B IR ESEHPUSPE S Oe

to the |ock Jrahoploc@tes h@éﬂ’l‘%&*ﬁﬁ{éﬂQh‘é@btdé%ﬁigégiﬁgﬁgﬁ%g d Ae¥gt&thathe

fingerprint when t tecting unit receives romthe swtch.

The dev}ce floas @em@r’sr@@hbifwg?im i tarramgjechin aamnAa-nlm)hﬁ@mﬁd;which
menor or stofin e ce I ngerprint dat.a sign , I I

det ec%/ed frcs}%f;?rﬁgﬁgé%f ?%ﬂn%ﬁg%%%ﬁs’é%@r@g&&&lﬁﬁiﬁeﬁc%lfﬁeth}rh?@m; p pl aced
currently 0rhﬂtﬁ%h‘é@f@&heséﬁﬁﬁﬁ%l“ﬁfe@stt{iﬁﬁé FRlaPeffBtt YpaAsNteR8] PRAUENCcE

stored in the nenory or_one_exanpl e, e detecting unit conprises a
sol i d- st at e lastigmesdnonedf devieacammeastiregeleptrictchargges that cecverqumnce

conver L1 ng-die Bie2gb iR PR By Bs Sien P stisots a8 BurbeEhger i o
fingertip.

At any rate, all of the above-mentioned devices for detecting a
fingerprint are ready for detecting a fingerprint on pushing the
fingerprint input section by a fingertip. This shows that the devices
can not accurately detect the fingerprint due to a variation of
pressure on pressing the fingertip on the fingerprint input section.
Specifically, the pressure is often insufficient or too high to detect
the fingerprint. In addition, the pressure that is given to the
fingerprint input section is also varied or fluctuated at every person.
As the result, errors are very often to happen on the detection of the
fingerprint in the conventional device. This makes it difficult to
accurately execute collation.

Therefore, it is an object of the invention to provide a device
for detecting a fingerprint that can detect a fingerprint with a low
error. It is another object of the invention to provide a device for
detecting a fingerprint of the type described, which can reduce a
variation of a pressure given to a fingerprint input section. It still
another object of the invention to provide an electric apparatus and
a doorkeeper apparatus that is incorporated in the above-mentioned
device.



26 J UNZ2002 4 into a variable electric resistance and a measuring
circuit to measure the variable electric resistance. And for t

exanpl e the detecting unit conprises a converting circuit to %(@ﬁ?gl?N 2002
vari abl e pressure fromthe fingertip int®-a variabl e capacitance and a
measuring Ci rcuié to nmeasure.the variable _ca,pagi tance.. chor,di ng.to this
invention, an el ewﬁ@gaﬁﬁa?atvlsgslmmﬂfeﬁbéaeeb@f 8 daVigE SYALIHPRAdIWEEYEE | on
and whi ch binclineesp tHAR @havamripispped device, may be powered when the
fingerprint data signal sequence of the fingertip placed currently on the
contact surface #510380€eaniapt JHacHRRishyIoveR hRn sheclliegertin & Rissdlzrerpont he
device may be opgrnahl fe n?snp%Yeﬁxi%Wstafﬂhcoxf%‘&(fg[uthggw & Eﬁlh%oﬁa&%?&%&@usa”
el ectric apparat us, i ch executes a predeterm ned operation and I ch

i ncl udes t hevabwoveprdtticonadd destiios, may be powered when the fingertip

pl aced currently_on fhe.conta rf I.s. coincident with the fingerprint
dat a si gnal sequ%hgg&gf%[?%ggein?\getrﬁgr r\r‘g{rﬁgtra{}&m rfn?Yﬁ“%c“éIoéncia}crgoé}ﬁf)tasfué%ﬁgI,%t he
devi ce maymhge opessalrk émpssed qponesid soMthd BurtAeanridé fgedrapt BuBsthntia@R tuinform a
door keeper appar atus, whi ch_cgntrol s a door |ock nechani sm and which

i ncl udes t WIZBVRONFRSHEERTE & HERA (0 dhe PREJEIBFRACHPRRIEN RN t he finger pri nt
data signal Sequgag@cmg &herd lir@stdd t@ieﬂin@&?ﬁnpwﬁ&?%é EorﬁQcttsUFfa&qP@]tfﬁgﬁb
surface is stored in the nenory. In this~ doorkeeper apparatus, the evl ce

i s oper abl sniddock mienbrhisin tosaidtrredeteimgmaddiosgiono thi s i nvention, a doorkeeper
appar atus, whi ch, cgnt ) : l,ock C L whi ch i ncludes, t he -
above nenti oned H‘eg}ec%b%&réra@engfég%}d gg\gg%?gv#g%hﬁ g]ga@rig%?g)er% C[I Blegﬁ%‘&ébe‘%?ﬂ‘?fant |y
on the conhagtcosiptikasewitsh fwipredudarpta sipid wihee tHe cugercpsurtiice is fx&l 3 the NcR002

5 data signal sequen stored in the nenory.. I n this doorkeeper, apparatus,
the devi cemiegh%“b%?&l}‘g gle g8 Hpk s ?“eé%ﬁd;‘)l‘/?.defﬂcéthe INGRERRAKIL &Y EI‘F&‘%&?C&% ew
of a devi cgnfk efcefRl aRldiglth fofd REGHRAENNT according to an embodi ment of this
invention; FIG 2 is a schematic view of the device for detecting a

fingerprint of FIIte deviceuradetdctingattingarpoinamenteredabore aytdongpriae a memory
fingerprint; FIG 3 ] fl har . D Cll bl n er at.i on
whi on s edgctvdie ¥ st Peled b TREMR B alifh Mt ALY PR RERRE R B 4
and 2; Fl GeodhipsBansingerpeinspedie figgeviigwlatd aupentBonalthe oomudtedurfabatvithsthe

exenplified as an el ectric apparatus, whi ch can execute the operation; FIG
5is a frogf’g?ﬁpé‘w ‘g?taé‘g%loﬁeﬂ‘é%ﬁ@rstoéeﬁp‘ﬁrﬂléet‘El’Emey't his invention; and

For one example, the detecting unit comprises a solid-state image sensor for
scanning a fingerprint image into a sequence ot data signals.
For another example, the detecting unit comprises a converting circuit to convert

a variable pressure from the fingertip



FIG 6 is a block diagram of the doorkeeper apparatus shown in FIG 5.
‘Description of of the Preferred Enbodi ment Next, description wjld

about a device for detecting a fingerprint according to each 2%%%@ﬂ35ﬂ§ﬂ@2
the invention in reference to drawings. In FIGs. 1 and 2, the device for
detecting a fingerprint according to a first enbodi nent optically detects a
fingerprint of a fingertip. Mdire particularly, the illustrated device for
detecting a fingerprint conprises a detecting unit 11, a fingerprint input
2 6 J UN 2002 6 section I, and a nenory 54 The illustrated detecting unit
11 includes a CCD canera 2, fingerprint extracting portion 3 and a
certification processing portion 4. On the othex hand, the fingerprint

i nput section 1 has a contact surface 6 an energizing nenber 7, such as a
spring, nmechimtacal variedleledctrctiesistance andipfmeasiringdcizcigt ko

nmechani sm nanel a ck nechani;sm.8. W.t. | s structure, the contact
surface 6 isnb%%%%’ée &b&vﬁ‘ﬂa@g&?&?gﬁl&ﬁﬁlgﬁﬁ% spring 7 when the
fingertip is placahddot Mnstdidraska g fathbdedutinghomnit ¢dwiptibesspring ' |

wi t hst ands downwar d, novenent of the contact, Eg}f ace 6 \M};n the fingertjp is
pl aced on t heOBERTHAE slnct doganvetthaivamabie pressusadrase toedpgertip

words, the siFng ABEMeGas R AR B e SR AU S el PR
the fingertigaridiele tapaeptimed, surface 6 is pushed down to the I ock
mechani sm 8 placed at a_predeterm ned position, i~t is |ocked by_the |ock

mechani sm 8. 1 n t Accordimg e Halseawnuons amelestrec pppayadisd ahiehe | ock

Cont act od i EREGTLY &t PEeBE BT he 00N S0aRHLR IRCFIRRR ¥4 Hboyer
surface 6. Weentioheddévdée ve e beppewareidxatien Gheifingbeptrintcdbty signal

contacted with the swijch 9. an elecjric signal is sent to the CCD,caxnexa
2 of the det §§HM¢@%@£ tfi@.ﬁmeétlyp@iaqqdcsurp?nﬂweove&%eae?nm# guzface is

found by a | t I G174 SR i's
put int'e 5 SPRPTRLar ey Mo BAnT [ IBCARE AR TR dRIR zapg o
initial stateperableias p'pdwet.switchhis event, the | ock mechani sm 8 hol ds

contact surface 6 ,at an.initial.position in the ini.tial state. The 2 6 J
OON 3602°5 1 1 ust Aot dingida BaibesnBion, 1 STeetiis sPnatsiu sHBIch: oy ob

rojected fr f {z C 3 a3ie i on
Ii)OaJ on a hol %?re lihg.e]éT ?Sggfg%?égggo@%@é’? iﬁfslagﬁglggggﬁvﬁ E@tg he rgct:)éb?setéd

portion 10a anenkwneddevice; may bespomaredmhentherfingertio placed | eaf
Spri ng ‘or gl kg i ek 3 BERL PG koo Y0 BB ih RS WAEh (HY FiferrTRYCS

up and down, T
data signal sequence stored in the memory. In this electric

apparatus, the device may be operable as a power switch.

According to this invention, a doorkeeper apparatus, which
controls a door lock mechanism and which includes the above-
mentioned device, may open a door when the fingerprint data signal
sequence of the fingertip placed currently on the contact surface is
stored in the memory. In this doorkeeper apparatus, the device is
operable as a doorbell switch.

According to this invention, a doorkeeper apparatus, which
controls a door lock mechanism and which includes the above-
mentioned device, may open a door when the fingertip placed
currently on the contact surface is coincident with the fingerprint



is deflected or defornmed outwards and the contact surface 6 is slid into
"the recessed portion 10a of the holder 10 and nakes the projecpfg gﬂghfzﬂoz
6b engaged with the recessed portion 10a (FIG 2) in order to

contact surface 6 to the holder 10. Wen the contact surface 6 is just
pushed at the predeterm ned portion where the projected portion 6b is
engaged with the recessed portion 10a, the engagenent between the projected
portion 6b and the recessed portion 10a is rel eased and the contact surface
6 is able to be noved upwards again. Afted | eaving the fingertip fromthe
contact surface 6, the contact surface 6 returns back to the initial state
by the restoring force of the energizing nenber 7. The energizing nenber 7
causes the finger, to contact with the contact surfa&e é&agge restoring
force of théad@csignahgeaurpse storedprethe memoryt.cdmi gorkaepeke

et octing = EHE DTG Prae BrERAEEE a8 d bl SPthhy Sed with the
recessed portion 10a. Although not shown in the drawi ng, when the projected

portion 6b is eng ith the recessed 10a, the switch 9 is
i nterl ocked withRelddeserips y:Mnecs in order to send the signal

to the CCD caner yf; §§H{,{N%daV4

of the Dna *3
. si.gnal : i : ccD

camera 2 scans an Tnténsity pat ggﬁhgﬁ“f?gﬂ?‘?%%?ﬁ%éeééﬁrg%ﬁgﬁ%ﬁ9é?ﬁe
fingerti phi ri?ngeﬁppﬁ_m iacoomingwomtembodimbmeoﬁtl%nfﬂﬁawmjcﬂmgt i mage i Z
sent tothe fin Int.extrgcti ng. portio a a firngeryprint ate Is
5 3 UN 2002 s o FGeleis fr qrn@%;tggiwﬁam&%wﬁe?d SEARE &

tracti oY he, i ' i electri
extracting fg??ﬁﬁﬁl@ﬂfp‘elr@.s %ht@vlﬁl'gﬁiq)‘;s’e ﬁﬁ'trihtﬁaé St &fe of duter Q electric

signals whic erea certitication processing portion 4.
FI G 3 showdingerprimt;chart of the fingerprint detection process in this

nbodi t. Int nitial tate il trated i FIG. 1 fi AR i
bl aced on i he cort Kot 16 RaRbeBRrt HEE Fnget JReRHIBIRg ATt oHor Titeb
301) and t el (AP HRUMP A IO I ACTORAG o Tihgamsring SIBR BRI FICNEN

t he contact surtface 6 I's nov wnwar ds until the projected portion 6
faces to theam@dcssed portion J.Oa, the projected portion 6b and recessed

portion 10a are e i th each othet _and | ed
PSTEP 303) - A o rf 0P rhatioya S ee gy A Rae o 0f B W RonaL b BiRuTen Rarbds s
and is turnesk@mplofiedras ar Bledtiri abpardthe whichami @xechiéhs04) . The
CCD canera 2 receéi,ves this signal and scans the fingertip on the contact
surface 6 (STREXBUON; The results of scanning are sent to the fingerprint
extracting porti I freTe o i bt results
(STEP 306) . Upheg]\;/‘]e; ‘\;I)Hc])ﬁlgoﬁ?s%n I dté‘?%ﬁbt%%g%??ﬁge? %ﬁ?ﬁgggqqﬁgiﬁtly

cont act ed witdwvaembomgreadt surface 6, the reflected light in the contacted
portions is vari W dependi n on refl ed,condi tions_and i.s. converted
into the electri gﬁ!b@réf‘g @engi%ﬁ%a??%r§%9?ﬁ}et¢1%°a§‘mﬂ @&H%}}?%’r%gﬁ%f%g
portion 4. TheT&stRfication processing portion 4 executes the registration
or collation of the fingerprint (STEP 307 In the case of the fingerprint
registration, the electric signal sequence is stored in the nmenory 5 (STEP
308). In the cas-.gf he,.fingg prig 1Ny i hodilie Lpgerprint is conpared
with a data sequettC&-nH-¢t PEHOtST Y= Stot et tie2nemory 5 (STEP 309).
Z 6 J U N 2002 9 Neoet, dereriptiotewdlidbginmade abbas o devienter desactisgeas i s
pushed down {0 the predetermn, ned position, the proj c%gd porti.on 6b and the
recessed por rpgang accosarngttorcach exs Odﬂmn’rdggt 8 1YEDEPBA t he

| ock nmechani [ ; he pressure on the contact surface 6 at the
predgternineﬂggﬁg?ﬁgﬁﬁ)#gaﬁiﬂg%onstant. At the same tinme, the switch 9 is
put in an on-stat EndEGkhd 468 22tk devdesfor dotertiory af finkerpiriger pri nt

Wi th a constant pressure %ﬁded to the contact arrface 6

by _the fipgertip
for a scanni agcerdang teoq first embedjment pptically Aefecks adingerprint ﬁ% a
fingerprint ﬁ@?&ﬁﬁ . Therefore, the fingertip is detected with a suitable
pressure inp ‘0 the contact. Therefore, the device for detecting a

fingerprint accorMeee padticukiripdtheillustrated iderdoe ifor detectimgee errors

on detection_of the fingerprint and alsp correcj the.errors, .Qn the other
hand, a clicRngameastsomprisesaldefgcsmesidelbne IRgerprnt MRUhechani sm
S can informthe user whether the pressure of the fingertip, is sufficient
ox not. In other words, a user can adjust the pushing power of the
fingertip until the click inpression is obtained. Until the click

i npression is obtained, the user continues to push the contact surface 6
and may increase the pressure. Thus, the click inpression notifies the user
of unnecessity of pushing the contact surface 6 any nore. Therefore, the
click inpression prevents insufficient and surplus pressure of the

N B - e




2 6 J UN 2002 10 nethods may be executed by using a pressure-sensitive

‘sheet, by nmeasuring a change of capacitance change between el Q:&WN%M
using field effect transistors ox the else. A so, the contact surtace 0

the fingerprint input section 1 is not Ilimted to the glass face of the
prism A material of the contact surface 6 may be, for exanple, a fiber
optical plate, sem conductor sensors, and mcro prismsensors or the |ike.
The device for detecting a fingerprint of this invention nentioned above
may be incorporated into various electric gpparatus. For exanple, the
device of this invention is incorporated in a power swtch (a push button)
13 of a personal conputer 12 or a workstation shown in FIG 4. In order to
limt users of a personal conputer in question, a _password is usually given
to every regséctionskrandda angmmerybo Thesilhwtratedrdetectingrnentt pdsswor d

et coti ng. apHMRdES BICOH Carhvbni EETy Feth paciane p EORAAN L (cn
13 of the peg 'ca%ﬂﬁ’??%lﬁeégin%k)o&'ﬁio‘i?%i@&ftl‘x@i’ﬁtlffe'iehﬁﬁ‘ﬂ?rth%lpp' y

beconmes ON and the personal conputer_ 12 starts only in the case that the
fingerprint fhgespyontahputsetieenthbasoaeoniact sirfsced ancenergiziag

pasowor d ancIiGaRLL EHEDpAS cur e BsCRaRcp I EREE R R s B Rkndl g

both this i nygpfd6anthdd alReIBI<tEeisen) Bamkly 4 N6ckaneehartignt®r ed
user who forg&;s the  password and rejects the use of an ugregi stered user

who obt ai ns ¥ pdsthis atructarpe, the ®niact syrfaceeb dgswnashed de®meinti ng a
0 . S ietang ; ) ;

o Lohos of SeppgratioRBibh I Brle ¥ Sl (REDRRBRE RS 8 BYBCRE i Phe |
2- 6 Jf Utw 2@|@ﬁttabﬁsnaf@éé16t. eThis |shc{]vhé %h_@&&dFrlleGSpgimg gogﬁt?smm_dsr estri Ct
uses o e ectric ar at us. SNOWN | N , e I nger pri.n
det ecti ng apé&ﬂ%@w ?15)%‘1"%1_11 the contast 5&41'_;.6(3? B %Eﬂﬁg‘ﬂ'ﬁp 18
door keeper ag@&é@&t& PRECb Ak lEFaRe YRE tHE CHR ECHEAXSRITERIE dtbves

Thi s door keepér "apparatus registers or stores fingerprint o y In a
menory 5 in agpwaacds when the fingertipseitetnoved fromudteedontaet suvfaee fer

appar atus cogpares the regi tered.fi[}er r.i,nt of hefa'le;é. ith a st
fingerprint %ﬁ?‘?!h&’é?r Shet’imcm M‘Hgﬁem al%’ﬁai]f. é&%ﬂ%&g%
t ouchi ng theéﬁ?@@é\ﬂfé BF thi ﬂgg@?hybl s matched to wth the registered one,

t he door keeper™ appar at us soun uzzer 15 and rel eases the_l ock of the
door Jock. porti on Whermtheeorttiact soface 6 s pasdiash down tosthp deweeper

W hout the HRSCRaRIREBRIAa R Bhedi il R s TR R b
apbl 1 Cable {0 o Soou Y yStem of a corpany elc. Forther pore. fhe. deyi co
For detocting a 1 AAgEAIROCRTad EXBIRDUN # o HED BSIACEIGHb At e 19k

pushbutton SyhpeRaHigh 8 VEhe PRRABPRAHE BosHiBAl ald iEhi s means

. g irﬁ%m'e
the device for detecting’a Tingerpri S not need any new switches
rel ated to fielgetrcally contadtedwither edndectiveepepipherak fugmenéaiwhdehi on
is sinmple in structu[ie ﬁgd il& I%w i r}. cost. As nentioned above, this
i nvention caSWeodds thgcontact SIEIBCER- when a regul ar pressure is added
to the contact sunfafdh LS o i b rprint
w th an optimal pressur _éﬁlé%%%‘é&@%a‘bwﬁﬁfr@pﬁ%gﬂfg g,létfq;rll’:igﬂlggventi on
i nproves t he cordeictedrnwitth theeswite 9, abng]ecprimslgnaIZSBSentJtN theo@ QP
camera 2 of the detecting unit 11.
More specifically, the contact surface 6 is found by a glass face
of a prism. When the energizing member or spring 7 is put into a
stationary state, the fingerprint input section 1 is kept an initial
state shown in FIG. 1. In this event, the lock mechanism 8 holds

contact surface 6 at an initial position in the initial state. The



Al so, this invention can notify whether or not the pressure of

‘fingertip is sufficient enough to detect the fingerprint corréZE?yJUQ‘Qﬂgz
presence of the click inpression of the | ock mechanismto the user)
Consequently, this invention can easily prevent the fingertip's pressure
from becom ng too high or too | ow when the fingerprint is detected. The
fingerprint detecting apparatus of this invention nay be incorporated to

t he power switches of various electric apparatus. As nentioned above, the
doorbell swi tch of doorkeeper apparatus tHhHat includes the device for
detecting a fingerprint can restrict the user of these apparatus at a |ow
cost in a sinple structure. Wile this invention has thus far been
described in _conjunction with a few enbodi ments thereof, it _wll be readily
possi bl e f orilhhsisate lldc&dmechmsamts i® formechbytaprojecked p@rtlm &b

vari ous ot her_ nmanne

for detchi ngpﬁoJﬁcﬁﬁgsfﬁPFhFthﬁgnﬁ? ért%‘%t(\:%%td%‘g}'%ec%egrﬁﬁ(ﬁsﬁ Hace se vdce
novabl e contgggtiow Il@ﬁebx%l Bbld@/qe Wiy ph@ehtéaqjérﬂ@onssblxgcmlgadﬂ@deupon

a loci: mschanl smfor xi ng said contact surface when_ said cont act rface
is noved to Wiph ss@afp@xtlpmowaaat thermyresdeterremed remtion. hé[ﬁsﬁhdu ng

Z‘éﬁ??&’?%ﬁh@@ﬁ%ﬁ%@f@% 8oL BoERIT o AE IR RDRERT Bet ST o

surface is fixed YWhehethd edatactisnefad6i fiovas apdandd@(omtlm boldet dr0
detecting the fingerprint _when said cont ct syrface | flxedfﬂé@sald ilalck

mechani sm t ol de q&t@d&@dﬁfmeﬁo%uwaﬁ span centast sux 618

| ouer o RS hETARSSRT) SGHTTOA RO SHASE aPanR piKsS R o one

det ecting unptrojéct@deparmﬂ 6b aigtagsd virhf thg&epessed\qﬁmmnl wde(FdG i DY

unit receives said sigpal fromsaid sw.tch cl claim

1 or 2, furt h@roréfﬂ?p E}le sontash ﬁ“ﬁ'&c%ﬁof"q h e f?%}‘eige @#hﬂl print

data signal s ouheh st sl BG5St PRk had 4 ERE ‘PR d Xt mined portion where
the projected portion 6b is engaged with the recessed portion 10a,
the engagement between the projected portion 6b and the recessed
portion 102 is released and the contact surface 6 is able to be moved
upwards again. After leaving the fingertip from the contact surface
6, the contact surface 6 returns back to the initial state by the
restoring force of the energizing member 7. The energizing member
7 causes the finger to contact with the contact surface 6. The
restoring force of the energizing member 7 is previously determined
so that the pressure from the fingertip to the contact surface 6 is
suitable for detecting a fingerprint when the projected portion 6b is
engaged with the recessed portion 10a. Although not shown in the
drawing, when the projected portion 6b is engaged with the
recessed portion 10a, the switch 9 is interlocked with the holder 10
and is turned on in order to send the signal to the CCD camera 2.

Supplied with the signal from the switch 9, the CCD camera 2

scans an intensity pattern of light that is reflected by the fingertip
irradiated through the contact surface 6. The resultant image is
sent to the fingerprint extracting portion 3 and a fingerprint date is



means for conparing a fingerprint of the fingertip placed currently on said

"contact surface with the fingerprint data signal sequence stor i i
menory '"'';'=" 4. A device as clained in any one of clains 12$33mezm2n

said detecting unit conprises a solid-state i nage sensor for scanning a
fingerprint imge into a sequence of data signals. A device as clained in
any one of clains 1 to 3 wherein said detecting unit conprises. a
converting circuit to converta variable pressure t1'0111 the fingertip into
a variable electric resistance: and a neauring circuit to neasure said
vari able electric resistance C. A device for detecting a fingerprint as
clainmed 111 all\ one of claiml to > wherein said detecting unit conprises
2 6 J UN 2002 14 a _converting circuit to convert a variable pressure from
the fingertigxtracted fram dhecresapsant imagea Thadfingagrintcextractingasur e

id i abl it oy L A | ectri t whi ch t es.
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sequence of the fingertip placed currently on sald contact surface is
stored in sap@irﬁienofg.y. 8. An electric apparatus which executes a

predet erm ned op i n | chy 1 nclyudes Lce clal A claim3,
wherein said el e%@c%ﬁﬁ%ﬁ"ﬁ%e i@o‘?ﬂo‘%&ﬁ%&%ﬁﬂ%ﬁﬁgﬂ’ﬁﬁ iqgge%‘il%ed
currently onps@tgbscRthéS esnbhobdb@eint. Chh bhiedieritial stateh@listiagedr inEI¢at &,
signal sequence stored in said neqory. 9. An electric %‘g atus as c] ai ned

in claim?7 od fmngerdpasnplaredien; e penbaet BuFEACR 60hbie AiRgprRpRNtLmPUt
el tdes 1 naoedioheP (STEED SOTY aRdrite Hifkenddb bUSHES UG BBERer .
opens a doorsuhfrce 6STHRe30R) nWikairnthe worltase guarfaee @ ig meotedgertip
Placed curT e wnwards until the projected portion &b faces 1o the recessed
portion 10a, the projected portion 6b and recessed portion 10a are
engaged with each other and the contact surface 6 is locked (STEP
303). At this time, the switch 9 interlocks with the lock mechanism
8 and is turned on to supply the signal to the CCD camera 2 (STEP
304). The CCD camera 2 receives this signal and scans the
fingertip on the contact surface 6 (STEP 305). The results of
scanning are sent to the fingerprint extracting portion 3 which
extracts the fingerprint data from the results (STEP 306).
Upheaved portions on ridge of the fingerprint are tightly contacted
with the contact surface 6, the reflected light in the contacted
portions is varied in depending upon reflected conditions and is
converted into the electric signal sequence is sent to the
certification processing portion 4. The certification processing
portion 4 executes the registration or collation of the fingerprint
(STEP 307). In the case of the fingerprint registration, the electric
signal sequence is stored in the memory 5 (STEP 308). In the case
of the fingerprint collation, the fingerprint is compared with a data
sequence which is previously stored in the memory 5 (STEP 309).



11. A doorkeeper apparatus which controls a door |ock rrechaniirg;gm
;

I ncl udes the device clained in claim3, wherein said doorkeep

opens a door when the fingertip placed currently on said contact surface is
coincident wth the fingerprint data signal sequence stored in said nmenory.
12. A doorkeeper apparatus as clainmed in claim10 or 11, wherein the device
I's operable as a doorbell switch. .A(e. A@GN AY,. A% A, , . Af;
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& ()-!"S"10%nforval, H¥#ely; a time interval of detecting the fingerprint
actually. Therefore, the fingertip is detected with a suitable
pressure imposed onto the contact. Therefore, the device for

detecting a fingerprint according to the embodiment of the
invention can reduce errors on detection of the fingerprint and also
correct the errors.

On the other hand, a click impression or a feeling of
engagement from the lock mechanism 8 can inform the user
whether the pressure of the fingertip is sufficient or not. In other
words, a user can adjust the pushing power of the fingertip until the
click impression is obtained. Until the click impression is obtained,
the user continues to push the contact surface 6 and may increase
the pressure. Thus, the click impression notifies the user of
unnecessity of pushing the contact surface 6 any more. Therefore,
the click impression prevents insufficient and surplus pressure of
the fingertip.

Purthermore, although the device for detecting a fingerprint
mentioned about optically detects the image of the fingerprint, this
invention is not limited to this embodiment. This invention is
applicable to a device for detecting a fingerprint which uses various
methods for a detecting fingerprint. For example, the detecting
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methods may be executed by using a pressure-sensitive sheet, by
measuring a change of capacitance change between electrodes, by
using field effect transistors or the else. Also, the contact surface 6
of the fingerprint input section 1 is not limited to the glass face of
the prism. A material of the contact surface 6 may be, for example,
a fiber optical plate, semiconductor sensors, and micro prism
sensors or the like.

The device for detecting a fingerprint of this invention
mentioned above may be incorporated into various electric
apparatus. For example, the device of this invention is incorporated
in a power switch (a push button) 13 of a personal computer 12 or a
workstation shown in FIG. 4.

In order to limit users of a personal computer in question, a
password is usually given to every regular user and anyone who
does not enter the correct password can not operate the personal
computer.

However, if the fingerprint detecting apparatus of this
Invention is incorporated in the power switch 13 of the personal
computer 12, it is possible that the power supply becomes ON and
the personal computer 12 starts only in the case that the fingerprint
of person who touches the power switch is matched with a
fingerprint registered in advance. This makes it unnecessary to set
a password and to input the password. Also, the personal computer
including both this invention and a password system permits the
use of registered user who forgets the password and rejects the use
of an unregistered user who obtains a password illegally.

Similarly, the device for detecting a fingerprint of this
invention may be also incorporated in pushbutton switches of

various electric apparatus like a television set and an audio
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apparatus etc. In this case, it is possible to restrict uses of the

electric apparatus.

As shown in FIG. 5 and 6, the fingerprint detecting apparatus
of this invention may be also incorporated in a doorkeeper
apparatus which includes a buzzer switch (a push button) 14. This
doorkeeper apparatus registers or stores fingerprint of a family in a
memory 5 in advance. When the buzzer switch 14 is pushed, the
doorkeeper apparatus compares the registered fingerprints of the
family with a fingerprint of a finger that touches the buzzer switch
14. Only when the touching the fingerprint in question is matched
to with the registered one, the doorkeeper apparatus sounds the
buzzer 15 and releases the lock of the door lock portion 17 to open
the door 16. According to this doorkeeper apparatus, a person '
whose fingerprint data are registered can open the door without the
key. On the other hand, a person whose fingerprint data are not
registered can never open the door. Therefore the doorkeeper
apparatus is applicable to a security system of a company etc.

Furthermore, the device for detecting a fingerprint of this
invention may be incorporated in a pushbutton switch that exist in
various apparatus originally. This means the device for detecting a
fingerprint does not need any new switches related to fingerprint
detection. Therefore, the apparatus of the invention is simple in
structure and in low in cost.

As mentioned above, this invention can detect always a
fingerprint when a regular pressure is added to the contact surface,
namely, this invention can detect the fingerprint with an optimal
pressure imposed by a fingertip. Therefore, this invention improves
the precision of detecting a fingerprint.
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Also, this invention can notify whether or not the pressure of
the fingertip is sufficient enough to detect the fingerprint correctly
by the presence of the click impression of the lock mechanism to the
user. Consequently, this invention can easily prevent the
fingertip's pressure from becoming too high or too low when the
fingerprint is detected.

The fingerprint detecting apparatus of this invention may be
incorporated to the power switches of various electric apparatus.
As mentioned above, the doorbell switch of doorkeeper apparatus
that includes the device for detecting a fingerprint can restrict the
user of these apparatus at a low cost in a simple structure.

While this invention has thus far been described in
conjunction with a few embodiments thereof, it will be readily

possible for those skilled in the art to put the this invention into
various other manners.
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s10% (& () -1 A device for detecting a fingerprint of a tingertp. said device comprising:

a movable contact surtace which moves when the tingertip is placed thercupon,

a lock mechanism for fixing said contact surface when said contact surface is

moved to a predetermined position;
an energizing member for withstanding movement of said con
make a pressure imposed onto said contact surface by the fingertip substa

until said contact surface is fixed to the predetermined position; and

tact surface to

ntially uniform

a detecting unit for detecting the fingerprint when said contact surface is fixed by

said lock mechanism to said predetermined position.

2. A device as claimed in claim [, wherein:

said lock mechanism comprises a switch for producing a signal when said

contact surface is fixed to said lock mechanism; and

said detecting unit is energized to detect the fingerprint when said detecting unit

receives said signal from said switch.

[

3. A device as claimed in claim 1 or 2, further comprising:

a memory for storing a sequence of fingerprint data signals, which is detected

from a fingertip; and

means for comparing a fingerprint of the fingeruip placed currently on said

contact surface with the fingerprint data signal sequence stored in said memory

P

4. A device as claimed in any one of claims 1 to 3. wherein said

detecting unit

comprises a solid-state image sensor for scanning a fingerprint image into a sequence of

data signals.

-

5. A device as claimed in any one of claims | to 3. wherein said

comprises.

detecting unit

a converting circuit to convert a variable pressure trom the fingertip into a

variable electric resistance: and

a measuring circuit to measure said variable electric resistance

6. A device for detecting a fingerprint as claimed in any one of

wherein said detecting unit comprises

claims | to 3.
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includes the device claimed in claim 3, wherein said electric apparatus is powered when

the fingerprint data signal sequence of the fingertip placed currently on said contact

surface is stored in said memory.

8. An electric apparatus which executes a predetermined operation and which
includes the device claimed in claim 3. wherein said electric apparatus is powered when
the fingertip placed currently on said contact surface is coincident with the fingerprint

data signal sequence stored in said memory.

9. An electric apparatus as claimed in claim 7 or 8, wherein the device is operable

as a power switch,

10. A doorkeeper apparatus which controls a door lock mechanism and which
includes the device claimed in claim 3, wherein said doorkeeper apparatus opens a door
when the fingerprint data signal sequence of the fingertip placed currently on said contact

surface is stored in said memory.

1. A doorkeeper apparatus which controls a door lock mechanism and which
includes the device claimed in claim 3, wherein said doorkeeper apparatus opens a door
when the fingertip placed currently on said contact surface is coincident with the

fingerprint data signal sequence stored in said memory.

12. A doorkeeper apparatus as claimed in claim 10 or 11, wherein the device is

operable as a doorbell switch.



