+»1 Je3e<9<X6.T)-11 MAR, 200g 1 Infrared absorber and thernal sensdﬂ»MARJmm
" produced using it Prior Art 5 The invention relates to an infrared
absorber, in particular for thermal sensors, which is applied in the form
of a layer of one or nore organi c and/ or inorganic conpounds over a
t her nosensitive structure located on or in a substrate, i nvert
‘incident 10 infrared radiation into heat. Many connercial”MNMﬂ@”WM@”mm
integrated infrared radi ati on sensors are based on the principj o) ‘
converting.radiation into heat, whilch is neasured 15 thernnele5¥}|cally or
on the basis of a change in the resistance of a thernosensitive |ayer, such
as thernoel enents, boloneters, thernoelectric piles and so on. The basic
precondi ti onIngrazek glsoabsin jana ychefrmmic lseassengorodiscddeasiasd £f fi ci ent
conversion of the 20 infrared radiation from specific wavel ength ranges
into heat. An exanple which may be nentioned is the detection by sensors of
human heat ikt ifht in the wavel ength range from2-19 ~m 25 As a sinple
and cost-effective alternative to conventional absorber |ayers, such as
bl ack co%ouggg gald or .structured multi-I|ayer, systens, oQrganic/inorganic

wh

pol ymers. which cah B8 &b 1Y it i P atl! ard iiahie @PQRREurdtre
suggest ed. Tee3Cuise dfonrygaarcal neeganis, cohpelnds Gephitikel afrorent i oned
pur pose is Ladh e for _exampl e an absorber |ayer
in ather nafﬂi‘r?ﬁg%fr ka?r o%?%—egib?hgn%%cg\r?ﬁgnﬁrg?ﬁilg DS Ber 1A Konsi st s
of an or gani®mRWEIds opVeke 3 sbphrhabeosatiteal Kymidtypee 35omatkdpraporti bns
of polystyrente. By agdi 9gos€aRbON i An  okdb MAE2004 vt S%@iéé—‘i{v{“ t he
surface bs highly r ggp ned, whjch results in a very iInhonogeneous I ayer
coverag%. Oﬁﬁ%ﬁ%ﬁﬁf Qiﬁﬁﬁﬁ%i%TYQ R®®%i nabl e organic/inorganic 5 _
conpounds is represented by the ORMOCERs from FhG I SC, which are currently
used in party ar | I tics.__Ln,this case, inor i c oxidic groups
are coupledb&ﬁﬁ% fd%c |%€é¥ag$ aniévaﬁ&aggeby ﬁ@%ﬁ@réF%%Pcohﬂ? 5% of
pol ycondens dtdbiR ortessens¢sel - gale syomtdwmbi syn anthé0 erdsslipik ngof
reactlons.Fﬁgngggtfﬂgp0§§%£$t%gﬁsegﬂggt Hga§gru%kgggng,§aFM%%é§§§gter IS
n

added. A_further materi al I C as hlgg absor ption bands i e spectral
range from &PRFM9R48CE k%2 14y or on the basis of a change in the

resistance of a thermosensitive layer, such as
thermoelements, bolometers, thermoelectric piles and so
on. The basic precondition for a high sensitivity of
such a sensor is the most efficient conversion of the
20 infrared radiation from specific wavelength ranges into
heat. An example which may be mentioned is the

detection by sensors of human heat radiation in the
wavelength range from 2-14 pum.

25 As a simple and cost-effective alternative to
conventional absorber 1layers, such as black coloured
gold or structured multi~layer systems,
organic/inorganic polymers, which can be eaSily
modified and are simple to structure are suggested. The

30 use of organic/inorganic compounds for the
aforementioned purpose is already known. They are used,
for example, as an absorber layer in a thermal sensor
from the Heimann compény. This absorber layer consists
of an organic ester, of the isophthalic acid alkyd type

35 with proportibéns of polystyrene. By adding ‘carbon in
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'Cbj ett and advantages of the invention The object of the i nventi ont 1 MABOZM4
- make possible an infrared absorber which is particularly suitable for 20
the construction of thermal sensors and a thermal sensor which is produced
using it, which permts the adjustnment of the optical propertie s of the
absorber over a wide range by neans of sinple neasures, the | owest possible
thermal | oading of the | ayers |ocated 25 underneath, good adhesion to many
substrates and a sinp].e and cost-effective production process, in which
processi ng arfdist r @iy nhisy svafidaed psodessesy | sspougsidd. 3GiAecor di ng
to a first aspacttoHfidhe ¢ nid v ject i hi eved by the
absor ber |ayer having an égggxgﬂﬁggggﬁ§F§ é%%%%??%%ht. Such ORMOCERs
are already conpletely synthesized and obtainable as |iquid conpounds. The

basi s for Omﬂaif&oapeaﬂﬂdﬁ??gxtiﬁikgk@xygﬁhgﬁﬁé,dg%yhﬂdyﬂﬂﬁfgghic _
- i nor ganicc ups, xysi | anes oxysil anes. ese conprise
Si-0 groapsqgﬁ_(ggggg ggoﬁgér%ﬁéggegaﬁﬁgagr?e %%O%%gﬁrErPQdﬁ§ﬁ7i§lethe
wavel engt hs Whrfges? 152 5c@rr@ntidy anded in~pakARC208k 4n3 fille LhtVide. * By
synt hesi zi ngrd hen b kexysi | anes- Wit f i ronatics rgani.c groups),
t he absor ptiﬁg}i n the range frg%ng&lo&{ioo{rﬁ#qzélg% anced: Fﬁugg& "o f ur t her
bands from tH G Rt cRrarRiadasgupehiooh eatsorh antoabddartddinatdfon in

the ranges PpBcdnddnsaghdB- 14roclssky a“(s%iVﬁg{glageggﬁtH%%zp”%{H such
an absoa%er(&gfgr hqéh%? an_ORN\ R as an essential constituent |s(ﬁ0

addi ti onal | yroa H1% t i®BFGARNE - arfior thRo MRS & offorfatissquentor der to
adapt it to Wptitmumiuseims, an pbhstosbeirtayers ddd@qder to enhance the
absorption further, a dark, 15 opaque dye is introduced. Furthernore,
digments can be introduced into the absorber layer in order to increase the
porosi ty and®thBrhBescitgted liagdc reabeh i hashé iaths oalpsé opt Compbaedss.iR0 | n

addi tion, thehahsospiion coefd i ciantscon he 18iseg, still further by
nndific§§ion of the inorganic oxidic groups by neans of other:types of
or gani c~Conponents. The further processing of these conpounds is dene by 25

means of st &ipradk prot esdesnt s gani CHOr andsr POl yners, before the final
crosslinking, are liquid . nedia of high viscosity and are applied to a
substrate by a process referred to as "spin-coating”. This permts a
honmogeneous T erbd@rdr agé drtk dsvantésm tis30:d eadket opasyebyegand heat

di stributi onnORMIE I i by 1.en rmal . Ll to
alboutI ZEQIC) trhan var R??%Sg%ze? gyhlgﬁ/l%?éan agr%tétct% (';flrg(gL opgu%r?)‘lf@?éu:%%%l(gpfor
t her mal “3ppl Ttt i%‘?‘f‘stnfrﬂhc’iﬂa?rhi Hes. thgrmmls sepdws neindersortheimhl i s

built up w t¥ersrmabgbibaer isyprodhicel hasirgh ORMOGER &5 pRrRssentimd
constituent apd, wWyoh, Il apps O%rp'teitc%’l 'Br&?éj;':tf:igg ngt hthe absorber
over a wide range by means of simple measures, the
lowest possible thermal loading of the layers located
{‘b 25 underneath, good adhesion ~to many substrates and a
) simple and cost-effective production process, in which

bProcessing and structuring by standard processes is
possible.

30 According to a first aspect of the invention, the above
object is achieved by the absorber layer having an
ORMOCER as an essential constituent. Such ORMOCERs are
already completely synthesized and obtainable as liquid
compounds. The ©basis for ORMOCERs are catalysed

35 alkoxysilanes, that is to say inorganic oxidic groups,
ethoxysilanes and methoxysilanes. These comprise Si-0
groups and ester groups whose bands already absorb
radiation in the wavelengths ranges 5.5-6, 8-10 and



M ‘.1' MAR 2004 - 4 t organic and/or inorganic conponents, offers {??AAR 2004
- followi ng advant ages: sinple and cost-effective production process,

processi ng and structuring by nmeans of standard S processes; - the
properties, in particular optical properties, of the |ayer can be adjusted
sinply; - the absorber |ayer has good adhesion to many substrates; 10 - the
absor ber |ayer has a better thermal stabBlity than nmany varnishes; the
absor ber | ayer an electrical insulator, so that no electrical
i nsul ation bet Wit ab8dr bePYBRBes hat ABserdia | velkbegenisnes needed; 15
- the absor berflL&yﬁnJ@édaaQE)Ql SO hi absor tion
~coefficients; - in,the absorb ?@ﬁ?@eﬁﬁ¥%$§%%mﬁ %Hﬁ}ghkﬁhyégy(hléknééses

with aspect ratlo$h§p TN dCars PosSibleimols $nke@asse pLocexddition,

t enper at ures |fwerthet heoarmdage ﬁf@undtﬂl@océrérh@ti@é/eréré ocd &y U”%E)”&?t h
are only skig oaded;_.Fi nal a further use of an absorber
| ayer contglﬁggébggkiﬁgk%éed rﬁﬁlﬁﬁ%ﬁﬁéﬂyf?W?eFaﬁgeés 3ak ~dptircd FH
protective IaYE? 1% wssi bl e. According to-.a second aspect of the

i nvention, an alternative achi evenent of the above object is characterized

in that the absorber |ayer consists of a 30 photoresist which is present in
a suspensi on IihaglPPE&P@@%%%?%MﬂﬂXP%@RmﬁQﬁdaﬁucuyent@h@unhﬁnakayer

nont r anspar enthabisog besn| agrrocSR! | aat e%nof és%‘@n&rlaa'ln H Ay Sdalfc{ht?‘s a few
are aJﬁ' o t he

100 nm 35,whig re uce synt hesi s,
“phot or esi 29 I n&%l‘?t rp‘?Jg Ync’?%gigl?‘ﬁe ‘gk’i}i’ NCRF P kD efdnd  @nt , indwgamiqi sh
is additional qumtysdewmh Sudanrddmcko dy&apihqtpr@e@@tﬁu@geggbogé San
applled to . <pss % the substrate by spin-coating. As an

rnative to the Sudan ?ack dye, other suitable, ester-soluble dyes can
be used.

In order to enhance the absorption’ further, a dark,
15 opaque dye is introduced. Furthermore, pigments can be
introduced into the absorber layer in order to increase

the porosity and the associated increase in the
absorption components.

20 In addition, the absorption coefficient can be raised
still further by modification of the inorganic oxidic

groups by means of other .types of organic components.

| The further processing of these compounds 1is done by
{ ) 25 means of standard processes., Inorganic/organic
polymers, before the final crosslinking, are 1liquid

media of high viscosity and are applied to a substrate

by a process referred to as “spin-coating”. This

permits a homogeneous layer coverage and, as a result,

30 leads to a very good heat distribution. ORMOCERSs
generally exhibit a better thermal stability (up to

about 250°C) than varnishes (e.g. PMMA) and are

therefore more suitable for thermal application than
varnishes.

35
Thus, a thermal sensor which is built up with an
absorber layer which has an ORMOCER as an essential
constituent and which, if appropriate, is modified with



5" 1n the case of the absorber |ayer consisting essentially of a 11 MAR 2004
. photoresi st, the optical properties can be adjusted over w de ranges for
the specific application by sinple nmeasures., such as by changi ng the dye
or altering the concentration. The result of using 10 a conventi onal
photoresist as a carrier substance for the silicate grains and the
absorbent dye is that the process is partieuldarly sinple and
cost-effective. Using the appended drawing figures, the following 15
descri ption descri%Ega%bﬁ-re%ﬁ44Qﬁi\M%QQ@Qﬁnkﬁy'GWMG@mw@m$s of offierisnf raned
absorber |ayer accooUiogihg 48eahb¥g8LiOn In conjunction with a production
met hod preferred for this rpose. 20 Drawing Figure 1 shows a m crograph
of a structured infrareﬁlﬂggﬁrﬁgs FB?EFeSfSSgégé RECAVUEREONapd oot ss ;

posi tive photoresist aspraceseingataid alstr2etirdWee By ShWhd Nogr aphl gqfpgm
t he spectrun1(annsniss%ﬁggegéegn infrared absorber layer according to
Figure 1 produced with e aid of a positive photoresist as carrier
substance. 30 Figure 3 Shewproperprieasci ple phrtheudpirn-opaalddly Prosessiekn
which a free-flow ng in§ta ber .| axer 4L i 0.a substrate
rotating about an axis. SSEE? 8$2§£4§§2C§§h8&b%Fg§§s§§%P Bé for producing a
thermal sensor, in which?@n #RfPEPed abavrber hpayegoadcoadhagitn the many
invention applied by spsubsoastsg;i s "~ MAR 2004r - 6 |ocated above a

t her nbsensi ti ug stLuctU£§ Io%ateg on or in a therposensitive substrate.
First exenplary enbodi meRt 5°FCGOPE t3¥§sh?st 8s Petkiedr ddrmahl syability
enl arged detail of an iBfaareanpbserbéshkayer, which consist s of a
commercially availabl e t gr.esi (e 81 12), ich is present in a
sttsensi on with silicatggga%§§§§§%6 aéﬁg%rﬁ%?ﬁmﬁ q8r AR Tt 1nsulator,
exanmpl e Sudan bl ack. | nS®hi§hehsencot helambigmlgr dinssiateiaf theteédn catrs
is a few 100 nm Such skbseabes ghdl @Wegﬁ\%E@n§ii%§ve“/@q_(éﬁe§%§eigefl@e%re duced
by sol : -gel symghe§is, eée a dedbto he photoresist. The Sudan blac ye

Wi th which the 15 phot oréSi 8P PEPEYed VS TudSd 12 RERA% a3 @Rt Xt | ARe¢DAUM
coefficient. This infravethabsghbabsbapetonayocberproduead with the aid of a
spi n-coati ng nmet hod and; su u rycturing 2 ans of conventi onal
phot ol i t hogr aphy and théﬁ_gﬁggngg%ﬁzggééoﬁ%%? fagﬁgth?SWtéﬁﬁ%réﬂﬁpe bRyer
about 130C, as descri betiPickppasepel ovthsi mpegur esaBiand 4A- 4€o . 4 25re
Figure 2 shows the specpssginiggorded with the aid of a spectroneter, in
transm ssi on % an_infrared ahsorber |ayer,. as shown in Figure 1. A
pronounced abs$or ption rahgeSf &S nPFAFEESr deRBR At ULe®stldll | Bhedhien ramge
wavel ength range bet weear8uadd D *C m t3@ layers located underneath are

only slightly thermally loaded;
Final;y, a further use of an absorber layer containing
| an ORMOCER as an infrared filter or as an optical
( ) 25 protective layer is possible.

According to .a second aspect of the invention, an
alternative achievement of the above object is
characterized in that the absorber layer consists of a
30 photoresist which is present in a suspension with

silicates and doped with a dark dye to produce a non-
transparent absorber layer.

Silicates of low grain size, such as a few 100 nm,
35 which are produced by sol-gel synthesis, are added to

the photoresist. In order to increase the extinction

coefficient, the varnish is additionally dyed with |

Sudan black dye. The present suspension is applied to



‘The optical properties of the infrared absorber |ayer can be adj Ysit QER ONE
- wi de ranges for the specific application by sinple neasures, such as
changing the dye or altering the concentration. As a result of using 35
'such a conventional photoresist as a carrier substance for the absorbent
dye and the incorporated silicate grains; the production process for a
thermal se~t-~sor is particularly sinplend cost-effective. ..~ 11
MAR 2()04 Second exenplary enbodi mrent As an absorbing material of an

i nfrared absorgg‘re Isé’g’esrt,raéiea&\br%ﬁlﬁg'qcéﬁ‘tmi @i oal her ORVIDEERt bs theed,
whi ch consi st ssatla8i +tQ agrko Angkh&st &1 94 S, e ahsarb
radi ation in tg% W%%elengtEB§anes 5.5-6, g?%g a%%bﬁg-igfgﬁigng§gﬁ ﬁﬁfch,
by synt hesi zi ng 't hé grkoxysilanes with fluorinated aromatics (organic 10
groups), the absorption in the range from8-10 ~, mis enhanced.

Furt her nor f gt he an om the mati,cs are added, which absorb

radi ation ?% tﬁé ra%%gs gg%é%.Gf”% aﬁ5813-ﬁgﬁqf L15'SY&F ORNVORERS LR be
nodi fied with PEPEREL23AyanP€ andphetrgasiicteonponerts,iaul hprbbektilagy are

mat ched to thecanOpbenUEyYEELas agvabsaypgL | | Qrder to enhance the
absorption further, a.dark, 20 opaque dye&%an‘ 5t &g%ucgél.e | P&t on,
pi gments can b&8PPHFEETO8 Bvh e tRLASYFRTea8ech hes poyoshapgand tche

associ at ed incdgasmﬁrnltﬁxﬁmgotﬁéi@an@ég&&gQ&@ﬁpsqggi§ggﬁf@rg9r sibRe

i norganic i di C e i fi ed--by neans of qther types of organic
conponent sﬁi(n %r d%gl?‘.?%?‘? %@?aejgs gggﬁg_rﬁﬁéégpﬁ%nacGéf%‘-"fIF@irerﬁu@ﬁt%%‘ée désirr ed

wavel engt h ran§ée 30L1Desatré pgrahnsf aadpriefer sledo mpsnt aeker inNg pELhodf a

thermal sensor pwokR san 1absrker g r,di 0 the invention 35 Figure
3ishows the apgl ication o?} a Iq“lccl]ld"lé Iya%(ei?n%zl%by%%a Scé)lsg‘- ceotgélei%gl%t hod, in
which the liquid nedium2 is applied by rrgeans_o}c a nozzle 3 to a substrate
1 'set rotatinysihli st N-Gdidun mmn@erm(B@r@s’ ~ VAR fgilequg

15 description describes non-restrictive exemplary

embodiments of the infrared absorber layer according to

the invention in conjunction with a production method
preferred for this purpose. |

20 Drawing

Figure 1 shows a micrograph of a structured infrared
absorber layer produced with the aid of a positive
photoresist as carrier material. -

o 25
Figure 2 shows in graphic form the spectrum
(transmission) of an infrared absorber layer according
to Figure 1 produced with the aid of a positive
photoresist as carrier substance.
30

Figure 3 shows the principle of the spin-coating
process, in which a free-flowing infrared absorber
layer is applied to a substrate rotating about an axis.

35 Figures 4A-4C show process steps for producing a
thermal sensor, in which an infrared absorber layer

f according to the invention applied by spin-coating is




‘honpgeneous | ayer coverage and |leads to a very good heat distributitgnMaR 2004
- According to Figure 4A, the layer 2 has been applied 5 over the entire area
over thernosensitive structures 4 |ocated in or on the substrate 1 by neans
of the spincoating nmethod shown in Figure 3. According to Figure 4B, the

| ayer 2 is exposed through 10 a mask 5 by neans of W light. In the
process, the exposed area of the layer 24 s. crosslinked, formng the
dbsorber layer 2a (Figure 4C). According to Figure 4C, the renmining

non- crossl i nkedo¢stpdl pverve a2 removessand it v odvatutd SHOst 84 bgnngt-ed

that the process gtepns hbl rated in,Figures 4A-4C are a conventional W
| it hography nethod: ~.r, _flég‘élg‘ltlﬁ’z% Is&,bstt%étaeﬁsorber layer 2a is cured at a

tenperature around. 100C (130C). At such a | ow tenperature, barely any

thermal |oads giestnpaseglan RedRM&ls | ocated underneath, such as the 25
t her rmsensistive structures 4. The process steps illustrated in Figures 3

and. 4A-4Ccan be used both for an infrared absorber |ayer 2a consisting of
a photoresi st Faguoedingilusheatésst 30 DM AQA18RPAN AL 2 an
infrared absor?«ﬁr grqye{ndgraapea ing an O?I\/%SR agian ,ersgs)enti al congtg}:%gﬁént
(according to fhe secon exen%l CEHSIdi TEBNEF, 1 YhERR ISP Y- De ofenti oned

that, as an al cemparicveliy 3:waidablse @isordésistar ete a@sorngrghayg?, a

| ayer accordi ngnptent [ lsonscan a .used .for an infrared filter or
an optical_ prot gct ihvlel%l eﬁ%%gﬂQqu % %5§%58%&%%A%éﬁ9f‘ (fi_];hrll\@tl‘?s | ARt ar&d
absor ber, % pHdPPPEUFALDF 6 datds e sefbrexampl e hSudampplaek. i Int heikor m

of @ layer of omsepr they &aigafs Cofiith/ s@bel BY 4R G 1AAMMANIIS; OVET 3,
thermsensitiv«iogt»{l%ct e |l ocated gn or in_a substrate, 1n or det fo- convert

ifici dent infrared radia Ygh PALICRERS, Wherlly IHimbsbEBer Whilr hagean
ORNMOCER as an bssantiradduwmadt byuesw ] -gdiar aghehkezed, i nidabqtiBg aksorher

| ayer is additi mdi fi it anj.¢c_and /, or ingrgani c, conponents
in order to adggg?t&gtsgg?fs ﬁlg]eémasggﬁélgl?- %g%gbefiyleayé‘?l t Rt CRyar khe

opaque dyeéd s BBAFPF8AAPEY listdyefickd beed thve iarsordmy tlyeextnctnbrared
absorber, in pastifgukaentQr thermal sensors, which is applied in the form
of a layer of one or nore organic and / or inorganic conpounds over a . ’
t hernbsensitive structure |located on or in a substrate, in order to convert
i nci dent i nfraFbdsrddifatamsd i absohkar, leharmaahey i Bed privdudalg therabsgeber

| ayer consists,of asphotoy.esi i i esent in a suspension with -
silicates and doped vm'lgt rﬁﬁgacﬁa%@c%?éﬁér%l?%ds‘é}fﬁ%g‘b%’? atESHEFHE1RE
Cdaim2, ddhr aE_Yeri“?éBsi nothacosventapes lwi photiodirahbggrphy sknd atkReadded
to the phOtore&uSEng the absorber layer at a temperature of about .

130°C, as described further below using Figures 3 and
4A-4C.

;‘ﬁ 25 Figure 2 shows the spectrum, recorded with the aid of a
- spectrometer, in transmission of an infrared absorber
layer( as shown in Figure 1. A pronounced absorption
range for infrared radiation is established in the
wavelength range between 8 and 10 pm.
30
The optical properties of the infrared absorber layer
can be adjusted over wide ranges for the specific
application by simple measures, such as changing the
dye or altering the concentration. As a result of using
35 such a conventional photoresist as a carrier substance
for the absorbent dye and the incorporated silicate
grains, the production process for a thermal sehsor is
particularly simple and cost-effective.



4. Infrared absorber according to Claim3, characterized int MAR
: average grain size of the silicates is a few 100nm 5. Infrared absorﬁ
according to Gaim2, characterized in that the dye is an ester-soluble
dye. 6. Infrared absorber according to daimb5, characterized in that the

i f her mal
dye is Sudan bl ack. 10 ~1 1 MAC 2004 7. Method of producing a t
sgnsor having an infrared absorber, acZording to one of Claims 1 to 6,
characterized by the follow ng steps: - the absorber layer is applied to

the substrate on which or in which the thernosensitive structure is

tive
| ocat ed, by S@®tEng&08kdémglas g,laggdmg said | ayer covers the thernosensi
structure; y_ ?dr:]enl ayerrﬂlgpi)l |9ed i's strrljctured and exposed by a mask

technique, so that the exposed area crosslink; - the remaining
‘non-crossl i "kedaar easoobihhemahsenber drawer ﬁfﬁﬁlér@i 3&[&6&5?9’ goﬁ‘?Pd - the

t .a_tenperature in the range 80- 150C.
gr O:/Z!t Lgﬁegcﬁ%(?%? ngﬁ(?o%ér :ghmg7 lnvﬁ&%ﬁ@ﬁer?%eﬁ)mﬁc@ﬁatl% h&sgssorweichayer is

exposed usi nNgPRRASEgherL Bi-Thegnalipsensar e cthar agt@ﬁpsﬁdwm)stéﬁa%aﬂl\@s has an
L rared abs&’w@fb'%%a@i%rdgﬂ‘%g\% g%%ecifengt Padals 52y Rlio

f+124{ C\f’f’ ;b] %]%a] ?&]‘ég HE) cARE] gapca]vg@]qifa%e c??yza] cancalecd]zdalgca] €lag ca] cal ¢
au cal cTa] s%gi;% crea) %@; @i%%]%]i?ﬂgfgéﬁgg 5168 ol 2E02% Eal oo ca
a chy , L 8/-
U] Ci} 8?088%)1@@@8@%2(]3;2%%]2]8h6{:mpkéa\ \t\hea%l@@] eahe] g;djdgnaaacyag@%] (2,]5@%% S]g ;:a] ca
c

<§ CaL/CnggA%@]zcglggglgg&%é% vpkl%a%{k{/\] %’ 11‘ %)Ba] ¢ c"%i]ecaw%fa?%%lﬂ ca] ca
] ca] ca] cal ca %] a ca 0%1’]1 a}%a} alBa] ca] ca]cal] ca]ca]calcaUcalcaljca GJi d %
9%d.0%8JU& () - 810%&'() 102/&'() .o . " 10%EFZ ()-1°1°S) 10
;é?%?%&h%) (%§§O¢é%A&§&@.é)yWE%§1 1§j185%§&fg4tL§Z3$¥g§;10(;nd 9
980%EE ()-" (mzmxg@sc SRl 006 ) SH0%E (kned0 Ak matched to
10! =@L0% ()end@ 3" 100 - o SYXQDCLE %gggkégr layer.

In .order to enhance the absorption further, a dark,
20 opaque dye can be introduced.

In addition, pigments can be introduced in order to

increase the porosity and the associated increase in
the absorption coefficients.

(y 25
Furthermore, the inorganic oxidic groups can be
modified by means of other types of organic components
in order to increase the absorption coefficient in the
desired wavelength range.
30

Description of a preferred manufacturing method of a

thermal sensor with an absorber layer according to the
invention

35 Figure 3 shows the application of a liquid layer 2 by a
spin-coating method, in which the liquid medium 2 is
applied by means of a nozzle 3 to a substrate 1 'set

rotating. This spin-coating method permits a

=
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10 Accordlng to Figure 4A, e lay n lledYY
Cym oY . - Y1006 ° & 109&: FTR <R
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located in or on the substrate 1 by means of the spin-
coating method shown in Figure 3.

According to Figure 4B, the layer 2 is exposed through
100 a mask 5 by means of UV light. In the process, the
exposed area of the layer 2 is crosslinked, forming the
%"3 absorber layer 2a (Figure 4C).

Accordihg to Figure 4C, the remaining non-crosslinked
15 polymer is removed with a solvent.

It should be noted that the process steps illustrated

in Figures 4A-4C are a conventional UV lithography

‘ method.
20 ) v
Finally, the absorber layer 2a is cured at a
temperature around. 100°C (130°C). At such a low
temperature, barely any thermal loads are imposed on
the layers located underneath, such as the
{v) | 25 'thermosensitive structures 4.

The process steps illustrated in Figures 3 and 4A-4C
can be wused both for an infrared absorber layer 2a
consisting of a photoresist (according to the first
30 exemplary embodiment) -and for an infrared absorber
layer 2a having an ORMOCER as an essential constituent
(according to the second exemplary embodiment) .

It should also be mentioned that, as an alternative to

35 the - use as an infrared absorber layer, a layer
according to the invention can also be used for an
infrared filter or an optical protectivd layer.
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organic inorganic compounds over a
thermosensitive structure located on or in a substrate,
in order to convert incident infrared radiation into
heat, whereby the absorber layer has an ORMOCER as an
essential constituent, characterized in that the
absorber layer is additionally modified with organic and
/ or inorganic components in order to adapt it to its
use as an IR-absorber layer or that dark, opaque dye 1is

additionally introduced into the absorber layer.

. Infrared absorber, in particular for thermal sensors,

which is applied in the form of a layer of one or more
organic and / or inorganic compounds over a
thermosensitive structure located on or in a substrate,
in order to convert incident infrared radiation into
heat, characterized in that the absorber layer consists
of a photoresist which is present in a suspension with

silicates and doped with a dark dye.

. Infrared absorber according to Claim 2, characterized in

that silicates with a small grain size are added to the

photoresist.

. Infrared absorber according to Claim 3, characterized in

that the average grain size of the silicates is a few

100nm.

. Infrared absorber according to Claim 2, characterized in

that the dye is an ester-soluble dye.

. Infrared absorber according to Claim 5, characterized in

that the dye is Sudan black.

31
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located, by spin-coating, so that the said layer
covers the thermosensitive structure;

- the layer applied is structured and exposed by a
mask technique, so that the exposed area crosslink;

- the remaining non-crosslinked areas of the absorber
layer applied are removed, and

- the crosslinked areas are cured at a temperature in

the range of about 80-150°C.

8. Method according to Claim 7, characterized in that the

absorber layer is exposed using UV light.

9. Thermal sensor, characterized in that it has an infrared

absorber layer according to one of Claims 1-6.



