; GHe3eB?l "j 6. T/ 4 DESCRI PTI ON FI NGERPRI NTS DETECTI ON APPARATUS Techni cal
Field The present invention relates to a fingerprints detection apparatus

* by a capacitance detection nethod, particularly to detection el ectrodes and
the wiring in a sensor portion of the apparatus. Background Art A
fingerprints deammwmwm atus by a capacitance detection nethod as shown
in FIG7 is kno ,”ﬂm’mmmexarrpl e, Gazette of US Patent NO.5325442). The
fingerprints detectigg.@pparatus includes a sensor portion, what is called
a fingerprints sensor chip 2 in wmEscRIPTION al ity of detection el ectrodes 4
are arranged like an array on the surface of a sem conductor substrate 3

t hrough an insul ati on FINGEBPREANTS aPETRASTNI@N| ABPPRATEBt i on fil m (surface
protection filn) 6 is forned so as to cover those detection el ectrodes 4.
Wth this fingerprints detection apparatus, when a finger 1 is put on the
protection film®6 of the fingerprints sensor chip 2, a capacitance CS |

Csi, CS2Tpchoiged Béedden the detection el ectrodes 4 and the surface of the
finger 1 depending on unevenness of a fingerprints is detected, whereby a
so-cal | ed fiThfer pPrAg8pat tier¥entslan ft 81a¥Ré capfaci fande CS HRITiEE bet ween

the detection 1 , ,
detection apparatus by a capacitance detection method,

particularly to detection electrodes and the wiring in a

T

Background Art *G00002*

sensor portion of the apparatus.

A fingerprints detection apparatus by a capacitance
detection method as shown in FIG.7 1is known (see, for
example, Gazette of US Patent N0.5325442). The fingerprints
detection apparatus includes a sensor portion, what 1is
called a fingerprints sensor chip 2 in which a plurality of
detection electrodes 4 are arranged like an array on the
surface of a semiconductor substrate 3 through an
insulation film 5, and an insulating protection film
(surface protection film) 6 is formed so as to cover those
detection electrodes 4. With this fingerprints detection
apparatus, when a finger 1 is put on the protection film 6
of the fingerprints sensor chip 2, a capacitance Cs; [ Cs1,
Csz2 1 formed between the detection electrodes 4 and the
surface of the finger 1 depending on unevenness of a
fingerprints 1s detected, whereby a so-called fingerprints
pattern is lifted.

The capacitance (g formed Dbetween the detection



el-ectrodes 4 and the surface of finger 1 becones larger in its value at a
prot uberance of the fingerprints because of a shorter distance between the
pr ot uberance and detection el ectrodes 4, whereas it becones smaller inits
value at a recess of the fingerprints because of a | onger distance between
the recess and detection el ectrodes 4. Therefore, by detecting the
capacitance CS, the fingerprints detection apparatus can lift the
fingerprints pattern 7. The surface of the fingerprints sensor chip 2
descri bed1abevedes axposediecausea®f bfsrshiuet Ur @elcdmeldi ahddea sy face of
the chip is touched by a finger. Accordingly, a ball-point pen, a coin and
the |ikeirsy vaumje agaiaisirdhebetdpcsusfache Fahgehips iheasmecau® ot ection
film®6 needs to have a sufficient nmechanical strength. Besides, the

prot ecti an shdmef | $iseamce edetockaverle hpghtubeteote i endonsitanttiand al so
have a stopping performance agai nst nobile ions for preventing the invasion
of thoseeilensrofrsedanpihemgfas hic nobidrees osmal seNainoasscoatlaiened ian sweat
on the surface of finger. At present, the protection filmof silicon
nitride, rpokegisniae ahe thiengekerbnes gbegealsley afed i hon@ier sahisd@mdiect or
process. However, when these filns are used for the protection film6 of

t he fingeefiesns “densercens papddetig Pdprabplect e dblemihenefiaddy that a
crack will occur by, for exanple, an act of pricking the surface of the
filmw tRYadgéRpérat thef CRDECAdR NG ss  ith et Féd DIeFREditen d999A 0N he
nmobi l e i ons can not be _prevented, 2 frominvadin so that characteristics
of a sen?EBﬁHéEPérCé@vﬂ&étcéﬁﬁeéEQ@eFBrégéﬁ BEfEECERor el ectrode 4, namely,

a swi tching eV|ce nsi st or ormed on the sem condu
Substrate 3 %étfgeg of Tohs ' BUROTEPEAnHRGFRP B e RocndR e E8d engt h
of the pr ectlon f| itself that ¢crack oceur s in the profe |on film

6, but_a VR cHusé x;ﬁg 55fb?%aPﬁ§uft|C|5nt Rﬁ ?ur%a nessl%? t
detectlogugts%r%geschﬂé Al rege@éucﬁta'ﬂgoggt%g. BTy o, copper

are generally use n the nlconductor are-s %in the

Vi ckers B?ﬁ?ﬂﬁ%inﬁspEQPpaéego%ht pe tioﬁgﬁg'qﬂu; ) ect§éghEQnﬁﬂgnrlde

etc. If a um or ~copper 1S USG etect|0n

external cgpess s anpli eddieral 9,2 éﬁ@\tﬂgrbeegtﬁoé £ ¢t b oled ect i on

el ectrodes bend first. Depending on bendi ng anount of

det ecti opoel R&HE 0ULS b rlilg ROt REERAR 1 BRI M St AbSGrRENGS AL ST aqﬂﬁ% 8 will

occur in the protection filmé, further in the insulation film5

t her eundgkotbBt@bhers vy dg, i teé?ﬁ@%a 1t Chagk @f hbghpatadtdandilmo
depends on the Vickers hardness of detection el ectrodes 4 rather than on

t he mechasheahknst r engt hadéoprigdest ion fdppithg t sRIfformrthdhusdahesttol er ance
goes smaller than the ability of protection film®6. This raises another
pr obl em mdhélean®nss applprabéetingt hkewiinviagi®nbentathosdeidaetecrnon
electrodes 4. As is shown in FIG 6, even if

example of the mobile ions is Na ions contained in sweat on

the surface of finger.

At present, the protection film of silicon nitride,
polyimide and the 1like are generally used in the
semiconductor process. However, when these films are used
for the protection film 6 of the fingerprints sensor chip 2
described above, a problem is raised that a crack will
occur by, for example, an act of pricking the surface of

the film with a pen point. If a crack occurs in the

protection film 6, the mobile ions can not be prevented



3 materials of high Vickers hardness is enployed in the detection

el ectrodes 4, when the Vickers hardness of wiring 9 is small, the wring 9
“will bend first if an external force F is applied. Depending on the bending
anount of wiring 9, the detection electrodes 4 and also the protection film
6 wll bend, thereby causing cracks 8 to be occurred in the protection film
6 and insulation filmb5. Disclosure of Invention The present invention
provides a fingerprints detection apparatus in which the Vickers hardness
of the detreat iimvalaed s odes thata SeNsOFtPoeidt Dis asfwel | s@si ddredwdtdng
beneath detection electrodes is increased, and the occurrence of cracks in
a protectdeoiciel lanrargbtde tokeach rdestactiingd. eldet fodgerpr inah:ldet ecti on
apparatus according to the present invention has the structure of

capaci t aswe tdbtiect | devtiype, (end.udiMIP t heraserisorompor ticamendi adn hashean
insulation filmfornmed so as to cover a plurality of detection el ectrodes
ar r anged skemie canlugrtogy ;s ubttse radtee & iwadnl lel@detngsdes bei ng fornmed of a
refractory netal or a conpound of refractory netal. More preferably, the
det ection ellet¥vpddse asowen| iasufiféchienitngelsdbasdcialt vd mpataddt iagh @lect r odes
are fornmed of a refractory netal or a conpound of refractory netal. The

ref ract oPYOBCAIL O ncEed®s i, 1taelly Hhatme adyaohe @FCHHS chiarthse

enpl oyed as such. The _conpound of refractory nmetal includes conpounds of
Ti, Ta, BTot@Ftirg ¥dlmady & & MaHifciFad®s b edifnfoyied S WidEi9nE t he
fingerprints detection apparatus according to the present invention,
because tﬁgiﬁélsegﬁirgﬁeélse r d&rtet%oﬁ’eteé&qt&r?%sec‘]t'r odes as well as the

wiring just thereunder in.the sensor .p(irsticﬁg ﬁe formed of a refractory
t

metal or a dOnPOLMEESF/ r BEFALEOF CREPEMhBF dITFEPP ST et ecti on

el ectrod an Lring {ncreases. Far this . reason, the nechanical strength
of i nsul tzlnre?gﬁ%p%\rﬁ/I télc%donl?i I%}%ei r?ﬁmol\?é’sn&élﬁz Otrhep%%%%?'?eﬁlé@ofth@?acal{se in

i nsul ati ?gggﬁot q¢tiqndi Iﬂ%%eﬁgstﬁﬁ@gg?gveg if cgmﬁgt‘rgﬁs iwgt%pplgrf%ef rom

the outs . According to I ngerprints detection apparatus of

e R A e R S
high Vickgbger is used in the detection electrodes, when an
external stress F is applied thereto as shown in FIG.5,
then the detection electrodes 4 will bend first. Depending
on the bending amount of the detection electrodes 4, the
protection film 6 also bends and cracks 8 will occur in the
protection film 6, further in the insulation film 5
thereunder.

In other words, a tolerance to crack of the protection
film 6 depends on the Vickers hardness of detection
electrodes 4 rather than on the mechanical strength of
protection film 6 itself, and thus the tolerance goes
smaller than the ability of protection film 6. This raises
another problem.

The same 1is applicable to the wiring 9 beneath the

detection electrodes 4. As 1is shown in FIG.6, even if



har dness or a conpound of the refractory nmetal, particularly any one of Ti,
Ta, W and Mo, or any one of conpounds of Ti, Ta, W and M, a tolerance to
cracks of the insulating protection filmcan be inproved. Therefore, it is
possible to provide a highly reliable fingerprints detection apparatus
capable of restraining the occurrence of cracks in insulation filmdue to,
for exanple, an inadvertent external stress and preventing the change of
characteristics of the cell selection switching elenment. Brief Description
of Drawi ngstétizmlsi sofa schdnmaviicketrisuchardndsagr asn sdicywedn im  the

enbodi ment of the fingerprints detection apparatus according to the present
i nvent i ondet & Ronseheptandes 4, umhear gheeVickbrshbakidngesprifnws rdegecti on
apparatus in FIG1. FIG3 is a vertical section of the unitary cell of the
fingerpriftésdaeansctl onthppariating i REG11 bands dirsta ivferan caktseoeilon for
explaining the influence due to an external stress on the sensor portion of
the fi ngeg?ﬂ?ﬁ?‘ht § défed@nnt ethpaPaPesdadgoret nfheo baedpRrEsamouniventi on.
FIGS is a vertical section for explaining an example of the influence due
to an ext®tRAPIst Pess te t HEE&RGFHI pofl PEATBACEhe dcorfRsht | dhae the
fingerprints detection apparatus, FIG 6 is a vertical section for

expl ai ni RYFARBEherR ekahPl & Bt nkends | HBREEPHUE2YEIRH EXPEKAaP §PrBSs on

the sensor portion, of the copventional. finpgerprints_detection apparatus.
FIG 7 15 CPPFFERpiE HRAgPERTEFELAR F1hBeP prPit SPURLEEEPBNEAPBarat Us

capabl e of sensing capacitance. Best Myde for Carrying Qut the Invention

Disclosure of Invention

The present invention provides a fingerprints detection
apparatus in which the Vickers hardness of the detection
electrodes in a sensor portion as well as the wiring
beneath detection electrodes is increased, and the
occurrence of cracks in a protection film and the like is
restrained.

The fingerprints detection apparatus according to the
present 1invention has the structure of capacitance
detection type, including the sensor portion which has an
insulation film formed so as to cover a plurality of
detection electrodes arranged like an array, the detection
electrodes being formed of a refractory metal or a compound
of refractory metal. More preferably, the detection
electrodes as well as the wiring beneath the detection
electrodes are formed of a refractory metal or a compound
of refractory metal. The refractory metal includes Ti, Ta,
W, and Mo, any one of which can be employed as such. The

compound of refractory metal includes compounds of Ti, Ta,



An enbodi ment of the present invention will be described bel ow with
reference to the acconpanying drawi ngs. FIG 1 shows a whol e schematic
structure of a fingerprints detection apparatus by the capacitance
detection nmethod according to the present invention. The 6 fingerprints
detection apparatus 21 according to this enbodi nent includes a sensor
portion ( a so-called fingerprints sensor chip ) 25 in which unitary cells
24 are arranged |ike an array, which cell 24 is made up of a detection

el ectrodat 22mhdi@, caly @l ecf ivini g dahilhy aeyieoped ®s gsuah MOS transi stor
) 23 connected to the detection electrode 22. To these unitary cells 24 are
wi red row sefectihyg lfingsrdGip26n det@6hjioR6rekiparatys andcoakdimy sensi ng
lines 27 [ 27m 1, 27m 27mti ..l in a matrix fashion. A gate of each cell
sel ect i ot pds eyt denvert28ni sbeonneet édiet datter triggperieverydes setecti ng
lines 26 [ 26n-1, 26n, 26n+i . . ] . A drain of each cell selection

sW t chi ngthdevidaet 2 ian conpetretied tde rishbectdve ot umnisEnsi njustnes 27
[ 27m1, 27m#¥l . . ] . A source of each cell selection swtching device 23
i s connecth&r au I K- M e t I P & R okl 2pre Eirfmehec tndl Bf raetebw
selecting lines 26 [26n_1, 26n, 26n+i . . g is connected to a row driving
circuit 2tEackRoné ef@TEPURRe 461 uARfE@ASPRY | PRE&L27 Fhe7nYACkewsn 27mH
..] is connected to a colunn driving circuit 29 through capacitance

det ect i ngFFERFIH AT ﬁ%‘%ﬁﬁt’r%l%ﬂo‘??lgr%%e%u‘?‘b‘atwﬂh%‘? gPEFegéﬁéndi%@ron t he
ki nd of capacitance detection nethod.(a.current charge nethod, a voltage
char ge nett%ﬂlosd) repfen, o Jf FI BSCaRAE3L p|%"rF%R1%gé vefti cHPSEERER for
showi ng the structure.of the unitar ell 24 made up of the detectjon

ol oot r oaE AL FLlly daBr RSt ddi i ea AR Ao S e bo Ry 8 The

it | | is f i d 3 f fi
o LY, SRR TRLedonn Sesloqnuet AL subal st 3t 0L A liest
the first. Sc%%géﬁgt%ang%é& YRE seLonduct or substrate (e. g. silicon

substra_t ej) ormed a sem con uctor well area 32 of a second
conducti Vi tyatype4ihg Yy StpEM £ PInvel lgga 134 aé?)p/%@é%g d,pource

area 33S and a drain"area 33D of the first conductivity e. On the

sem condyglor, Meldn @rfs a3k ich [ Wyethanaad e 1l ed rode; 3o dpdec Ages; 9.

pol ycrystalline silicon through a gate insulation film34. Further, a
source elRald ofeeB62aBNg and ahdr&LELHR 0€8 28R JRSPEeS A VRliy iggnnaeded to
the source area 33S and drain area 36D are fornmed, thus nmaking a MOS

t ransi st athd@uhddt chaghel a MObeEFaB8b8{0r nddatlo ke thor medyh Why Ldk &eg ves as
the cell selection switching device. The drain el ectrode 33D of the MOS
transi st ardhdss f oored ant egsb@ohdav t v ft hetbel unheseastagyl | nesty,
Additionally, a part of the columm sensing lines 27 is formed of

pol ycr ystedtinelsidtliycoanB8oha olfi sTiexahpl eW, | msud afa onofi bny 4neser®i ng as
interlayer filnms are formed so as to cover the MOS transistor 23. On the

i nsul at i erfddundsl ¢§ Tor ndé t e deréctoon sl eelenaiec@2teormrected @D t he
source el ectrode 36S through a contact hole. Further, an insulating

prot ect i dhef iimaWRting opreteevien aflilyurpacdeofimty® veshs dth g e n 25 so
as to cover the detection el ectrodes 22. The insulating protection film 42
i s fornedtofisi PPEBALAPE Hd@TBTHdoh oRkigBlindeddadie I AFrPRiREDl e, it

is formed of a silicon nitride film In_8 o
detection apparatus capable of restraining the occurrence

of cracks in insulation film due to, for example, an
inadvertent external stress and preventing the change of

characteristics of the cell selection switching element.

Brief Description of Drawings

FIG.1 is a schematic structure diagram showing an



this way, the unitary cell 24 is constructed. In this enbodi nent,
particularly the detection el ectrodes 22 are fornmed of a refractory netal
with large Vickers hardness, or a conmpound of the refractory netal. Mre
preferably, the detection electrodes 22 and the wiring just thereunder,
nanely, the wiring including the row selecting lines 26, the colum sensing
lines 27 (in this exanple, polycrystalline silicon portions 38 are
excluded.), source el ectrodes 36S and drain el ectrodes 36D are formed of
the refragtydimetal Wi h kaege Yiakerprhardnesgetottibe cospearstof the

refractory nmetal. Any one of Ti, Ta W M nmay be enployed as the refractory
met al . GaddwrdExanpestiod dhesadckiarseharaness, that of Ti is 260kg/ m®2;
That of Wis 430kg/ nm®; That of Mo is 290kg/ mMm®R2. By the way, that of Al is
35kg/ M2, anEIehat ief aCoplan 86KkgamihiAmryoneedb obénpdendtimfedprimas W M
may be enpl oyed as the conpound of refractory netal. For exanple, TiC, TiN,
WC, WC, dvi@ctN2C ek tdimid ke Klgh be enpl oyed. OF these refractory netals
or their conmpounds, the nost preferable material is W The reason is that
it has the hFihest imekt ivieytdoiadt seaarestEt heeunndariie dedrdgexst the dness.
The fingerprints detection apparatus 21 operates as follows. Wen a finger
is put orfitegennisiultl idRfettoteTtarRMRTa s 40 dflGehsor portion 25, electric
charge depending on 9

FIG.4 1s a vertical section for explaining the
influence due to an external stress on the sensor portion
of the fingerprints detection apparatus according to the
present invention.

FIG.5 is a vertical section for explaining an example
of the influence due to an external stress on the sensor
portion of the conventional fingerprints detection
apparatus.

FIG.6 1is a vertical section for explaining another
example of the influence due to an external stress on the
sensor portion of the conventional fingerprints detection
apparatus.

FIG.7 is a principle diagram of the fingerprints

detection apparatus capable of sensing capacitance.

Best Mode for Carrying Out the Invention
An embodiment of the present invention will be
described below with reference to the accompanying drawings.
FIG.1 shows a whole schematic structure of a
fingerprints detection apparatus by the capacitance

detection method according to the present invention. The



capacitance is accunul ated in the detection el ectrodes 22 corresponding to
t he protuberance and recess of fingerprints. The row driving circuit 28

+ gives row driving signals in order of the row selecting lines 26 [ 26n_1,
26n, 26n+i ..] by scanning in a colum direction, thus causing the cel

sel ection swtching devices 23 in each rowto be on fromrow to row and the
rel evant detection electrodes 22 to be selected. This nmakes the electric
charges accunul ated in each detection electrode 22 of selected rows to be
suppl i ed 0 g9 rGIRACT e tdeireCldpith rians  tr oughr@atihgeldo sedrecd i on

swi tching device 23 and the columm sensing lines 27 [ 27m 1, 27m 27mti

] . On tkapoldigfertandind heded! uan dleinsioty Qidethdn 29(0uTaput§b-€d)5lM[’é’d driving
signals sequentially by scanning in a row direction, and electric voltage

i nt o whi dingeepaliedsr i Kemdwmr gehDp (et2éctionwiel et r odesa?2? icelilmverzed i s
outputted sequentially fromthe capacitance detecting neans through the

out put | iare. afhisngmkekik¢ possrbheg,t ehdehecteltlhe24 | hgempdientup el taer n.
According to the fingerprints detection apparatus 21 of the above descri bed
ermbodi mentetelpyt foor medg cttiiedget 88t i andel @cteobes Fleftien sonsgrhipg tion
25, nore preferably the detection electrodes 22 and the wiring 43
thereund@ﬁvaﬁ@M/éel%0§|ngilMﬁ§s Peangbbteh dengiSngCcPrrested, B ectrvdes
36S, 36D and the like: see FIG.4) of the refractory netal of Ti, Ta, W M
or conpodieds SET orhE5E IRl 22 hdVitdIeEs Wk ichias SO & I detectiias

el ectrodes 22 and the wiring 10 beneat h the detection electrodes 22 is
nmade | ar §OF. FREPEFIRE, %%%ﬁﬁlf‘% dfPeds Efrs #Sptied-fo ¥Re GRFHEE of

sensor portiagn 25, in ro ctlon fi.lm42 fromthe outside, the
bendi ng &FGEH %ot %qﬁ§cﬁje€ éghlqup %2@@ 22 afd Fh@mﬁﬁﬁﬁ1 3@ mder
greatly decreases in turn.the anount

protecti on PR 49 &b‘? ati§t & e 6 5&%19% tﬁwétﬁﬁﬁﬁgr g%"?%#e?%% g% 0

cracks of t he i.ns Iatl protection f v b duci ng t he
bendi ng &TOUTETSF i Wsur'at i hE BT tec |0%Q}§%%§%glgﬁn %r%a%r%s grbllacks

wll be Q rd be oceur, i n,t %ﬁéfﬁuk&llg%%HrQEQQFIlegbkgbﬁzfdgﬁ;ﬁh gln the

|nterlayer °i n&GFEtion Ti M agai nst e external stress erefore,

S PoSS! bl ik Psgvide BoRhgblyar ald abhe TINGRINNIVY Scdehan! |omappar at us

21 capable of restraining the occurrence of cracks due to, for exanple, an

i nadvert nt, exter nal 5t | eSP, and pr eventhiigek hsfcla@@ae it hecharagi eristic
of cell selection switc i ng device 23. 11 M5 1. Afingerprints

det ecti on,aRRAAUS Ry BcLapagi t ance cdﬁ{r%‘éﬂém m@é hodachncldedidra: rsensor
portion in which™an insulating protection filmis forned so as to cover

det ecti or1l@cldredes arrasgednkl kind@noar tay, Harsstectzed iAnkRatod he
detection electrodes are forned of a refractory netal or a conpound of the

refractorgenst ake,2. 2\ {1 nQer psi Richingdettect iton appawadud vaegordimgiitto cl ai m
1, characterized in that the detection electrodes are fornmed of any one of
Ti, Ta, ¥B.ameidMbone end of the column sensing lines 27 [ 27p1, 27n,
27m¢1  ..] 1s connected to a column driving circuit 29
through capacitance detecting means (not shown) including an
output 1line, etc. depending on the kind of capacitance
detection method (a current charge method, a voltage charge
method) .
FIG. 2 and FIG. 3 are a plan and a vertical section
for showing the structure of the unitary cell 24 made up of

the detection electrode 22 and cell selection switching

device 23, respectively.



3.- Afingerprints detection apparatus according to claim1, characterized
In that the detection electrodes are fornmed of any one of conpounds of Ti,
- Ta, W and Mb. 4. A fingerprints detection apparatus by a capacitance
detection nmethod, including a sensor portion in which an insulating
protection filmis formed so as to cover detection el ectrodes arranged |ike
an array, characterized in that the detection el ectrodes and the wring
beneath the detection electrodes are forned of a refractory netal or a
conpound of 1He neiiectryedEl al24 5.iA ffagesprion s dleteaii @happesat us
according to claim4, characterized in that the detection el ectrodes and
the w ri pgbkenreatch Ilheofled e€itron ebedurades tar eviper nech=afi tamyiranetiod Ti,
Ta, W and Mb. 6. A fingerprints detection apparatus according to 12
cl aim 4, seha@ocact epozetonn 2hat tlhe dehésti exaelpdet,r odes armdiet hefwrst ng
beneath the detection electrodes are formed of any one of conpounds of Ti,
Ta, W amdniimctizitA& ALypAL, sAN2cAnANCEAr@ AgbsbralteAsbe AJ2. ALK Pdezbr

substrate) 31 is formed a semiconductor well area 32 of a

second conductivity type. In this semiconductor well area

32 are formed a source area 33S and a drain area 33D of the

first conductivity type. On the semiconductor well area 32

is formed a gate electrode 35 made of, e.g. polycrystalline

silicon through a gate insulation film 34. Further, a

source electrode 36S and a drain electrode 36D respectively

connected to the source area 33S and drain area 36D are

formed, thus making a MOS transistor (e.g. n-channel MOS

transistor)23 to be formed, which serves as the cell

selection switching device. The drain electrode 33D of the

MOS transistor 23 is formed integrated with the column

sensing 1lines 27. Additionally, a part of the column

sensing lines 27 is formed of polycrystalline silicon 38 in

this example. Insulation films4l serving as interlayer

films are formed so as to cover the MOS transistor 23. On

the insulation film 41 is formed the detection electrode 22

connected to the source electrode 36S through a contact

hole. Further, an insulating protection film 42 is formed

over all surface of the sensor portion 25 so as to cover

the detectlion electrodes 22. The insulating protection film

42 is formed of silicon nitride, silicon oxide and so on.

In this example, it is formed of a silicon nitride film. In



W .

g} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
* ] ca] ca] ca] cRa] ca] ca] ca] ca] ca] cRa] ca! H KPXYvnj knb 6

}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]
calcalca]calcalcalcalcalcaljcalcal Hql!!w'|"##&& "t"'5(: (**

++++P, Q ,, =.B. 0111111} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca! 112222233L.333888888Y9
_9; this way, the unitary cell 24 is constructed.

a] ca] ca] edkcafrodesaldfa) xed chprapdapdalcafetfzat Oryd metd0%owi&h( )large
y10% & ()- 10% & ()-:10% & ()- 10% & ()-:10% & ()- zbnaBLs* !10% & () -
S&M 10% ¥ickers! 109x@ig9ys ) " or! BOWoRPEYRd 0%EL (e : YEf@uc&OLy- medal |, | 109K
()- BL,T1I09&R ()- %.,!'10%& ()- % 10: 10: 10:< 10% & ()-!Ls* 1109R22& ()- r t
u v w GNlere| prefegap)ly2! #hel dewgction alpgigodes? 22 and the wiring
just thereunder, namely, the wiring including the row
selecting lines 26, the column sensing lines 27 (in this
example, polycrystalline silicon portions 38 are excluded.),
source electrodes 365 and drain electrodes 36D are formed
of the refractory metal with large Vickers hardness, or
the compound of the refractory metal.

Any one of Ti, Ta, W, Mo may be employed as the
refractory metal. Giving examples of the Vickers hardness,
that of Ti is 260kg/mm?; That of W is 430kg/mm?; That of Mo
is 290kg/mm?. By the way, that of Al is 35kg/mm®, and that
of Co is 85kg/mm?.

Any one of compounds of Ti, Ta, W, Mo may be employed
as the compound of refractory metal. For example, TiC, TiN,
WC, W,C, MoC, Mo,C and the like can be employed.

Of these refractory metals or their compounds, the most
preferable material is W. The reason is that it has the
highest melting point, low resistance and the largest
hardness.

The fingerprints detection apparatus 21 operates as
follows.

When a finger is put on the insulating protection film

42 of sensor portion 25, electric charge depending on
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capaciltance is accumulated in the detection electrodes 22
corresponding to the protuberance and recess of
fingerprints. The row driving circuit 28 gives row driving
signals in order of the row selecting lines 26 [ 26,1, 264,
26n+1 ..] by scanning in a column direction, thus causing
the cell selection switching devices 23 in each row to be
on from row to row and the relevant detection electrodes
22 to Dbe selected. This makes the electric charges
accumulated in each detection electrode 22 of selected rows
to be supplied to the capacitance detecting means through
each cell selection switching device 23 and the column
sensing lines 27 [ 2741, 27m, 27m¢1 ..]. On the other hand,
the column driving circuit 29 outputs column driving
signals sequentially by scanning in a row direction, and
electric voltage into which the electric charge of
detection electrodes 22 is inverted is outputted
sequentially from the capacitance detecting means through
the output 1line. This makes it possible to detect the
fingerprints pattern.

According to the fingerprints detection apparatus 21 of
the above described embodiment, by forming the detection
electrodes 22 of its sensor portion 25, more preferably the
detection electrodes 22 and the wiring 43 thereunder (row
selecting lines 26, column sensing lines 27, electrodes 3685,
36D and the like: see FIG.4) of the refractory metal of Ti,
Ta, W, Mo or compounds of those metals, the Vickers

hardness of the detection electrodes 22 and the wiring
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Therefore, even if a stress F is applied to the surface of
sensor portion 25, i.e. insulating protection film 42 from
the outside, the bending amount of the detection electrodes
22 and the wiring thereunder greatly decreases and in turn
the bending amount of the insulating protection film 42 is
greatly reduced.

In this manner, a tolerance to cracks of the insulating
protection film 42 can be improved by reducing the bending
amount of insulating protection film 42. In other words,
cracks will be hard to occur in the insulating protection
film 42, further in the interlayer insulation film 41
against the external stress F. Therefore, it i1s possible to
provide a highly reliable fingerprints detection apparatus
21 capable of restraining the occurrence of cracks due to,
for example, an inadvertent external stress and preventing

the change of the characteristic of «cell selection

switching device 23.
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CLAIMS

1. A fingerprints detection apparatus by a capacitance
detection method, including a sensor portion in which an
insulating protection film is formed so as to cover
detection electrodes arranged like an array, characterized
in that

the detection electrodes are formed of a refractory
metal or a compound of the refractory metal.

2. A fingerprints detection apparatus according to
claim 1, characterized in that the detection electrodes are
formed of any one of Ti, Ta, W, and Mo.

3. A fingerprints detection apparatus according to
claim 1, characterized in that the detection electrodes are
formed of any one of compounds of Ti, Ta, W, and Mo.

4. A fingerprints detection apparatus by a capacitance
detection method, including a sensor portion in which an
insulating protection film is formed so as to cover
detection electrodes arranged like an array, characterized
in that

the detection electrodes and the wiring beneath the
detection electrodes are formed of a refractory metal or a
compound of the refractory metal.

5. A fingerprints detection apparatus according to
claim 4, characterized in that the detection electrodes and
the wiring beneath the detection electrodes are formed of
any one of Ti, Ta, W, and Mo.

6. A fingerprints detection apparatus according to

12
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claim 4, characterized in that the detection electrodes and
the wiring beneath the detection electrodes are formed of

any one of compounds of Ti, Ta, W, and Mo.
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