. are3eqAg>L. z6PTNU~ ~ MaR zoos Infrared absorber and thernal SeﬁZCMAR 2004
produced using it Prior Art 5 The invention relates to an infrareé )
absorber, in particular for thermal sensors, which is applied in the form .
of a layer. of one or nore organi c and/ or inorgani c conpounds over a
t hernosensj tive structure |located on or in a substrate, in order to convert
incident 10 infrared radiation into heat. Many commercially available
integrated infrared radi ati on sensors are based on the principle of
converting radiation into heat; which is neasured 15 thernoel ectrically or
on the basis of a change in the resistance of a thernosensitive |ayer, such
as -t hernoel enents, boloneters, thernoelectric piles and so on. The basic
preconditio -2~ hi, RARYIE uch a sensor, i s the npst efficient
conver si on E?E?%JéégohigE??grggdgbkédittéfe%nﬁif PERPSpekF PRECRAYV BFERGL Atr anges |
~into heat. An exanple which nmay be nmentioned is the detection by sensors of
human heat ptadic-ati-@n i n t he wavel ength range from2-19 Nm 25 As a sinple -
“and cost-effective alternative to conventional absorber |ayers, such as
. black coloured gold or structured multi-Ilayer systens, organic/inorganic
pol yner¥, ®hiechioarnbeoeasirkyatedi fted and anersia@l eabgoshbeyst ufg are’
suggest ed. . : e Af i.G/ 1 har gani ¢ _conpounds foyr. the, af orenenti oned
" pur pose ispgﬁﬁégg%gém%. q—‘rﬁ%gfgdagr eseu%sg)cfs’f Jg}hrﬁﬁ fPRieth thsbhder |ayer
~.in a t her ARFTs&AsGr layss e et nenrmeoepanyan Thi sndbsor beorfayes consi sts
‘of an orgasbgpeshak, Sfet hg 1SOPHL | £ :aG] e 35 wt [oportibns
of - p'ol.ystyreng.. By addi ng .carbon |i§éd%€ﬁ$|?%ﬁgtﬁgg s:%cla\c,il‘lef%r%ﬁl t he
surface is hig raougsﬁ’é%é:ria%i cht es¥F42r i @ eGvénhonbyehdeus | ayer
cover abfe; Onérgredprefiiaadwer dinald Yeaht.ai nabl e organic/inorganic 5
»conpounds is represented by the ORMOCERs: from FhG | SC, which are currently
used in particular in fibre optics. In this case, inorganic oxidic groups
are coupl effait h FoREEIreiall lor garmtrigrakips byimesansatofd a combiaagion of
pol ycondengatigni BhoCesses (S0l 5 gel esj.se 1Q. ¢crosslinkin ,
reactions. For the pur posergs?_ s%%f,e %éﬁtéguvbgtr%@%ur%nrgl,ncalpp Yot o%?arter IS
added. A uFPHgFrﬁéPEri§Pd%ﬁﬁéﬁnha§ Qh hasdor ptildittbands i measerspect r al
range ¥¥ ont8etfoblineis rSic@Z 1yl orObpecithantkadwan 298s cahnigae ifvernti on The
obj ect of Fggig_@gg%i,on@%s to rrgge rpﬁ‘OSSi bl.f.an infrared absorber which is
particul arly suitable for 20 th& cONSTPURLFORSof 13¥F4rml $¥For s2and a
t her mal sehB86FMARILERENS Spr bdloaw tegisng tilte rnuti lete thardnigisl dhearwdj sist ment  of
~the opticabnpropsthgss-0f, e r her er, i.de range .by. nmeans of -
si npl e measur s, t he | owesﬁ é&srgc?bslﬁe&?hgre%a[a ﬁ%%\%?ngsegfsqt%ﬁé%‘lté'ye?é | ocat ed
25 under nedtfi? GodtFRtfNesidn H¢ TRFly shbicierbscantexsdomplat atide
cost - 0 ecihfeapedduatiian ipho @i épbdMﬁﬂH1dH#¥¥€ﬁﬁﬂHlfHHbéérPS#&ring by
standard ppQgesses, s §§4f§(& 30 ccording to a first aspect of the
i nvention, the above object is Achfevel®By PRe HFO&IOEET ayiet hEd¢ng ari
ORMOCER asd@hicesient iky censoirsuent. Suwin CRVDEERS:dire: Bl eagy €0apl etel y
; synthesi zedaaadengtai Palbe asohi guhd gAMPounds. The basis for ORMOCERs are
- catal ysed 35 al koxysilanes, that is to say -inorganic oxidic groups,
‘et hoxysi | anes and net hoxysi |l anes. These conprise Si-0 groups and ester

groups2mhode bamds simpEbsly abedr b coadi-atrirapthBet hea VRYELERILAS ranges
5. 5-6, 8'_1Qoﬂ'ggntional absorber layers, 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 proportiébns of_polystyrene. By adding carbon in



11 MAR 2004 - 3 10--13 Vim By synt hesi zi ng the al koxysilanes with - "
fluofinated aromatics (organi.c groups), the absorption in the raﬂdeM$$8ﬂQ'
8-10 wmis enhanced. In addition, further bands fromthe aromatics are
added, which 5 absorb infrared radiation in the ranges 3.2-3.6, 6 and 13-14
~tm | n an advant ageous devel opnent, such an absorber |ayer having an
ORMOCER as an essential constituent is 10 additionally nodified with
organi ¢ and/ or inorganic conponents; 4 morder to adapt it to optinum use as
an absorpersc;lq_ycpr ILn orgﬁr to ephance the absorption further, a dark, 15
opaque dye 15 int roddted P Rur tHEt 357 e, 19i dHelY caeusbened,odwbedhi nto t he
absorber | &psulits drder wexyi ncteatydiERONCSidy @k dhe associ at ed
increase’ in the absorption conponents. 20 In addition, the absorption
coefficient _can be raised still further by nodification of the inorganic
oxi di ¢ gr o€ by HeRnsfofcarmesc itaides dftaigenic cogpanentsorghaiturt her
processbng cafmgddigsRs CONPLEPESsERLEQNE b%ﬁ§5dﬁﬁﬂﬁﬁ¢§ ﬁ}gﬁd@ég_ggﬁcesses..
Inorganlc/%ﬁgﬁﬂicjgﬁL ners, before thg final crosslinking, e quid nedi a
of high viscosity YD i w39 ol Rabkigatar binaf ppoeessticterred to

-as "spin-coatitiyls Jass, penoryanachemrmgene sy & r £OVELANE AN naS a
resul t, 30ﬂdﬁ%¥i&¢%fﬂ&f§§_ﬂ%odrheat gistribUtion. ORMOCERs gener al |y
exhibit a better thermal® stabi?ttyFyupt BERSuC 250CFOrRe b i Shes (e. g.
PMVA) and &8 waeadenerad ivor e Budbcabses f onsbhepral applilesdion than :
var ni shes. c¥»sBluskitd NBLaBE 1 58950k whigh i 5 buLLL up with an absorber
layer whic Vhaizan d R as an essgﬁ?ﬂgﬁac Hgngﬁen:faﬁHgﬁﬁﬁEﬁ?tif
“appropriate, i SHIEEE wid Rhotpstrmen B4 adgledsr ganic and/ or inorgani c

nponents, offers the follow ng advantages: sinple and cost-effective
oduct i on zpr L ing.and ,structuring by neans of standard 5
processes; - t %?ﬁﬁ%pggﬁggggiin §ﬂj5ﬁﬁaPlSBtPgépﬁ@ﬁﬁﬁﬁtb%ﬁﬁso#nthe | ayer
can be adj (EedRSCHFA.: randse f4e50BrE0 luay drs I$49.good adhesi on to many
substrases; 10 - the absorber |ayer has a better thermal stability than
~many var ni z)he's; - the absorber layer forns an electrical insulator, so that
no el ect ri ¥4l SiSs GiNgt PO 2REAREEN Ofhé hebsamsat iand t her nosensitive el ements
is needed; 15 - the absorber layer has a broad absorption spectrumwth

hi gh absor ghjon icients, -.in the absorber |ayer, both | ow and high

| ayer thi ckngsscég?\%{:h C;aipt’e%’t@ rEYORE P t 01 COaR KRys POSISED120 sRnce the |

process tenpérarede sbsorben midatange apanmnit DOy t Baikayaks kgsat ed

under reat htaee ehtehicglbhy bEer MRki%ah03d8sors and a thermal -
sensor which is produced using it, which permits the
adqutment of the optical properties of the absorber
over a wide range by means of simple measures, the
- lowest possible thermal loading of the layers located
25 underneath, good adhesion to. many substrates and a

O

simple and cost-effective production process, in which

processing and structuring by standard processes is
possible,.

30 According to a first aspect of the invention, the above
‘ - object is achieved by the 'abso:ber 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
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

35
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Finally, a further use of an absorber |ayer containing an ORMOCEK as an
infrared filter or as an optical 25 protective |ayer is possible.qgsRriiling
to a second aspect of alternative achi evenent of the characterized in that
t he absorber 30 photoresist which is present in silicates and doped with a
dark d5 transparent absorber layer. the invention, an above object is |ayer
‘consists of a a suspension with '"e to produce a non Silicates of |low grain
size, such as a few 100 nm 35 whi ch ar®e produced by- sol-gel synthesis,

are added to ftghe Pphgt oresi st. er. to ingcrease the extinction,
coefficient, the v,gﬁli» sh #’s asd‘}d—{}[k?%%laﬂri/godyggewit Qe Rk dyéthThe
present susp(ﬁé%%qas‘—%bp@r@matbcs (organicMAR Q04 , She kBeocgplshhate by
spi n-coating.irAstas atdefdatipvg t 9-1He Sudan e, Qther, suitable,
ester-sol ubl e dyes can be used. 5 In the caseglllé?&'téﬁ%&ébslgr} bgfldllgffw’ |
consi sting edSEMCISH | P8 phsEbr ddiest aroRetdpsi calrepr epdetl, eswhannbe
adj ust ed overhsiad®d ranfesrddr rhleaspesi fhc tARP | dLRd O by_ i gl '
measures:, "' sltgcJ14a§_mp_y chahgi ng the dye or altering the con'céer’ﬁt ;gafalngn. The
result of using 10°a conventional photorésist as a carrier substance for
the silicate grains and the absorbent dye is that the process is. '
particul arly i g ea@pdn€95ta8L T ael ing the appended drawi ng figures,
the follow ng 15 descr i_?)t i %nogesc%i gggpﬁgﬁkfegtuﬁ _cﬁDIgeg‘]}%?(‘éﬁ}B‘Fﬁr yayer o
enbodi nents PR i T ar I bRY | ayeresgenttihg tonshetianent ien in
I21_OcDr awi ng
e .

Figure 1 shoys or bé

' i.crograph of a structyured jnfrared a
produced with éjrgéa?‘&%df Jgn p8§ii?Fv%°pf‘?§téé’rtes¥%ttﬁsoé’§liﬂu@r URR e2$ akn 25

AFhgure 2 show®sioFbgraghiver.orm the spectrum (transnission) of an infrared
sorber layer according to Figure 1 produced with the aid of a positive

‘phot or esi st 3s .carrier substance. Figure 3 shows the pri.nciple of the

spi n- coat i ng “pr oRELST %P wERBRNGSf ridee f pbwomgtinhr afedtbdsor ker dhayer i s

appli ed 1@ aopalsier atyee r0f ai hAgoahedl . afrydXi Fi qur - 4C show

process st epgnftg.rod;&rcg%u%in&% atl t hermal sensor ?rim%§\?ﬁi %ﬁgir?enf&fﬁ r%arréd}g%bsor ber

| ayer according to the invent ifh AITRAF bYPESH ik cekdely £ increase~ MAR

~~ located &bBGve Rpndsiisensdt i thest mesbeiatkbacatiet sy 1{ha the

ther mosensi t k@ oshbhal8mploheilzsexenpl ary enbodi nent 5

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

groups‘by means of other .types of organic components,

The further processing of these compounds is done by

i:} 23 means of standard  processes. Inorganic/organic
polymers, before the final crosslinking, are liqﬁid_

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. ORMOCERs

~ 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



 Figure 1 illustrates a mcroscopically enlarged detail of an infrared
absorber | ayer, which consists of a comercially avail abl e phot or egit MAR
g. AZ 81 12), which is present in a suspension with silicates and is 10
doped with a dark dye, for exanple' Sudan black. In this case, the average .
grain size of the silicates is a few 100 nm Such silicates of |1ow grain
si ze, which have been produced by. sol -gel synthesis, are added to the
phot oresi st. The Sudan bl ack dye with whith*the 15 photoresist is dyed is

used to increase § xtincti coef.ficient,. This infrared absorber |ayer
may be produced vviltt}%aﬁ%ai%g{c?#ra spi -G8t ng FRTRoRCARY sulsddmnt the

~structuring 20 byE¢lektising adraremdenal photol it hography and then curing

the absorber |ayer at @ifdrdesd ugsof ; s described further
bel ow usi ng Fi gures 3 ancf?l4A- AC. 25 Fi %ﬁ?% l%%%%ﬁ?%e“s%&??ﬁﬁssr"ecor ded

with the aid of a spedtTURATINT | AN afEANSEROANGT kan ineénar ef alssanbetd
| ayer, -as shown in Fi gurecdssels pronounced absorption range for infrared
radiation is establis ig 5hg gavelqu%h range between 8 and 10 ~.m 30
The optical properties of YheFThirared BbstibelciBieroRbhcat RaPRSTadesver
wide ranges for the spekitfie lgysi cadn doe bydpingde swasuyes, -such as
changi ng the dye or algiting,ddg,Lonc tiion, As a result ,of using 35
-such a conventional photoresist as a C f%?eﬁwghb§F§ ce Stite abSor BERY
dye and the incorporeﬂ%&?%ﬁqqqﬁﬁ&é grains, the production process for a
thermal senséP is par titeul sissyriseéAphavand 1easts &f QY y R~AR,2004
Second exenpl ary enboqhgqune§ an absyrbing né%er%gfé%fggﬁr?%%rgrg lll%y' ,
absorber |ayer, 5 accor di ng T T i1 on an ORMOCER i's used, which _
: .%nsi,st sI of Sih-O r oupheaanbsestter @agaprs,fdAdms@rga@ﬂéﬁbﬁﬁépb&ﬁgh%itggri n
‘ e wavel ength ranges g 5-G,5:8- an - ~m and | ich, b :
synt hesi zi ng t he alkog%filaﬁ%s é?%h ?%%%F%%%?gh é?%ﬂg?Fﬁgn(opﬁgﬂﬁeﬁ 16he
groups), the absorpti GPIIFRSHe alghdd gymesrs slic- imn il emeretnceick Hagdder mor e,
further band$5froem t hehar oimid A5 Ar Ba pelgleda s Wi gh, 25 kapign in the
| ranges3.2-3.6, 6 and 344 p 1 Such ORMOCERS can gfég?r%ﬁf‘j?ugédg%e?ﬁﬁ?{“
further organic and iqorganlg'(ﬁhﬁﬂﬁﬁﬁ%ﬁn\ﬁ%q{ﬁﬂﬂ%ﬁ¥Q%mw are matched to
their optimumuse as &m abber bdrsdradyer : layear,deotle arhanggat hﬁqqps'%?gkon
further, a dark, 20 opagug Qye Lan i ntroduced. |n.addition, pigments can
be introduced in order to,incré%ie ? eﬂpo?gggFg afd tRE aé@bci%ﬁed4inéF§ase
in the absorption coefASSirEs: 25 Furthernore, the i norgani ¢ oxidic groups
. can be nod20i ed by mEar® 0fhet rodemestehpkgaRlkEs CAMRONENt SN grder to
i ncrease the absorpti gy ¢ %ff%ﬁbegt inth dgsireg mavqu%g?ﬁ ﬁgﬁbefagge
Description of a preféfred nmanufa turt?q?'ﬁl YESE ofcater’r maldesmesdh warh an
absorber |ayer accordiong vt @ lti tilnw enite v 135, AiogdteR1;3 shows the application
of a liquid |ayeriZsiy.2 SPpif;f in thod, in which the liquid nmedium 2
is a applied by neans-g? a ﬁg%zie % g%ggogﬁﬁﬁn%hﬁ9?F%ﬁn FYtht FAgta¥Riag
spin-coating met i5d BEMRFER 2as -any imfRazedA filter or as an optical
{;) | 25 protective layerlis possible. ' ‘ '

2o

According to a second aspect of the invention, an
alternative achievement of the above object is.
characterized in that the absorber layer consists of é
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 wvarnish is additionally dyed with
Sudan black dye. The present suspension is applied to

)



~_ g _ honogeneous | ayer coverage and |eads to a very good heat
di stribution. According to Figure 4A, the |layer 2 has been applqi¢djsR elder
the entire area over thernpsensitive structures 4 |ocated in or on the
substrate 1 by means of the spincoating nmethod shown in Figure 3. According
to Figure 4B; the layer 2 is exposed through 10 a mask 5 by neans of W
light. In the process, the exposed area_of the layer 2 is crosslinked,
~formng the absorber |ayer 2a (Fi gure“4é)?“ According to Figure 4C, the
remai ni ng no o] i 15.p mer. i.s.removed with a solvent. It should
.be not ed thaﬁ?%eég%gggggesggpgbﬁpl S&F?&Pgd \rlb‘ﬁ BlydrldS IR UE e te £he
conventional ¥WARRtRbFFRpHYenerhber 20ifiabdll,y estee -abdomier dwercaa is
cured at a tesperatyre around. 100C (130C). At such a |low tenperature,

" barely any thermal |oads are inposed on the |ayers |ocated underneath, such

as the 25 thernosensitive structures 4. The process steps illustrated in
Fi gures 335andlAA- 4hcancheeusedtbotdhd or agRoir-phiar efy ]_SOrQﬁ:{néias}’teirmfa
~consi sting Ofe%s%t@lﬂf?i Ste (a_cco%di n}g to the Eji rst 30 exenmplary .
enbodi ment) and Tor-an 1 nfrar8d BHErbetl thyetN®a PRAL A3l aP ORMECER Ss an
essential conS®tt Ukt yckictratl ngviex t Wedeecoadgexenpbar yeredrbodidminds)e It -
‘shoul d al so ntdonsd that, o l.t.ernative,tqQ 35 the - use as an
i nfrared abS(t;f%Egnr? | ayer, %pl §§g?§30@8?3F%8QfOSPﬁ8 ﬁﬁvgﬁ’t icg“r?%ﬁlgal@t? be
used for an i M¥¥aPsd feLitfaFéPgortl"e?n PRt rarrect Tvel kagelt of~ uWsivAR 200g
REPLACEMENT SHEE®nv8nt1ofaSER R ATENT 5 s CLAI MS- i o ) n%h%@gnggsqy er; in
particul ar for,t hg&ﬂlca% nsars., . Wwhi CE is applied in the Tormof "a-1ayer
of one or moré organic and 3PS PYahle cosPshsEE s bs thetnddensiti ve
: %r ucture | odkeEEsh b? Parbicubstlat eimphe osdlercd ot cONFEEEL iy-aci dent
+nfrared radi ation into heat, whereby the absorber |ayer has an ORMOCER as
an essential constituent, characterized . in.that the absorber |ayer is
. addi tional | y'Tot f i Bd° wi BRPBRE&AI cdaAdingor filgurgani c thenpdivdntesiiimy or der
to adapt lbt - tdesdtsptisen as afeddt ahsOr bermdeere Qi 5 dhafe dar Ié,xe%g%%u_e dye.
]

i s additional [ nt ed.ipto . the ahsorber layer. 2. Infra ab’sor ber .
in particul arér%f%ér&[xﬁ]ece)rgyn%l g%eﬁé%rég%ﬁﬁfe PESQFPRrFredaVR Tt RECCGFhNDftaa | ayer

of one or norid®r garestand |iror conpugabien canpbundspesancaibhenmsensi tive

structure | oGtk Ofe Pl ot Ne @y SUDSE . in order to convert . incident
infrared radiation into %eat, c#g?a%?ge% zed in that the absorber |eer

consists of a photoresist which is present in a suspension with silicates
and dopedOw trawiday k dye. 3: Infrared absorber according to Claim 2,

characterized in that silicates with a small grain size are added to the
photoresist. 4. Infrared absorber according to Claim3, characterized in

that the averBigiizg ailn Sigwes of thiecridriaat esfi & asf euc4Q08M i5vr JHJAr ed

~absorber accylidighd 0 GlRidp 2 sterized i.n that, the dye is an L
ester-sol ubl e dye. 6., | r??feg egrggggrggerw%% ordithg3ts _d’gi r#/SPO(?ﬁé:rlé’@t erized

in that the QWi SBiddn 3t dederier RERNGEM-| ~RS~EET -1 o
) 25

L
-

Figure 2 shows in graphic form the spectrum
(transmission) of an infrared absorber léyer according
Lo 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

5 according to the invention applied by spin-coating is



7. Met hod of produci ng a thermal sensor having an infrared absorber
' accordlng to one of Cains 1 to 6, . characterized by the follomnhbMﬁﬁeagé
t he absorber layer is applied- to the substrate on which or in which the

t hernosensitive structure 'i's |ocated, by spin-coating, .so that the -.said
lair . covers the thernpsensitiee . structure; the layer applied is '
structured and exposed by a mask. technique, so that the exposed area
.crosslink; the remai ning non=crossli. nkéd-areas of the absor ber | ayer

appl i ed are rﬁ¥g¥§ ndvthe %Bossllnked areas are cured at a tenperature
in the range © out “80Y 150C " KMBPRGHS AL L BRIFRGUEBULRalRCRE e6hanacter | sed
in that the abto$b@heerQQMSlsleapmshﬂtﬁst@g W light 9. Thermal sensor,
characterized in that it has an infrared absorber | ayer according to one of
Clains 1,r MAR. ~ -. ABSTRACT | NFRARED ABSORBER AND THERMAL
SENSOR PRODJEE?QEH%K?W91Q%% ¢RReRinentrel ates to an infrared absorber

(2a), in particular for thermal sensors, which is applied in the" formof z
‘| ayer of one p nDre orggn % and/ or i nprganic conpounds over a

t her mosensi t i V&7 $tF utt d FAtECat? FHRT BFCPR @R h%s@ﬁaﬁégeﬁ)daU@ldrder to
convert inci deht alnnf n.arfedrealdl absonbent A e, %@@hdlagnggsgsflg L jaspect
or the invent r rbe can have an R as
- an essenti al %ﬁﬁgﬁﬁ%{ég% w§£§gl$§f§dde %ﬁg?F§ HDlel@d witth 83r danirc

and/ or |norgdﬂFﬁﬂboh%oH§ﬁﬁ§ntlﬁnadﬂl$u$pﬁnanhww;tmpaﬂbﬁedyescaﬂdbas

| ntroduced. At ng:i oa 2388R0R0<ASPEE! o9lnblle LOMER! LNl NG, AR5aLDe!

| ayer (2a) can aIt rnatlvelé consi,st of ot oresr st, &sent in -
a suspensi on W1H st1Fcargse ﬁd9566€d3ﬁ4ﬁ19¥(ﬂ#6<%B&#C¢tﬁ$hescasée@f a
ge%er nal sensolromaum ngSanhi nf i et abseebarod ayesifh 2@k RCCoEHi 89 HQvel N

vention, t n | i to the substrate ( contalnlng t he
t her mal sens}(;tfeeér}t rgk%ﬁpggabywngggs ? & Y5NTSd Sy n@rﬁeﬁﬁiﬁziid ah®. ¢af be

structured bPWﬁF&qﬁiﬁd‘hal thtﬁ@gﬁaphyulaam}t suhsequehthy wuﬁ,@d the

. (Fi gur e180) .phdddddF sk . is -
. A<. AhYu. A. Av(u, AYu. A<(Y A A<hé A]( 13E fﬂcﬁ?ﬁ%e tE@ extinction

,tt(t’?p888xqpppp Gagnt - @ 0006><" @ @0@" @' 0@ p| ><~| @BOpOx77x0x| x@
?Ll@@ 0" p 000000 "0OC@ "0 O EQz#1
or | gb\ ca ca cal ca] ca a caJ ca] ca
»]@?a]cérﬁa?c ﬁf@%%ﬁ%fé%%é} e L Bk eg b ek heat () (-
el ey e ool
ca] caj capoa c a 0
5 57585}erf(;:)%)ll'rt‘nc"]SCa]O(cha cAa]cAa cA ph]Oca J;%fg §F a]@EFCAaPERa]ca]ca
] ca] ca] ca] ca]tH] g? %%]éép@é]c@}céﬂc§$mnerature of about

8585U555555555’5)5’56( 65§>6A@&&a&éaw&&ﬁeﬂ&r18@§y&@l asXRyX ey ‘Zﬁ nal cal cha
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© O- @yge Oéglcal ﬁggpe&%les 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 sensor is
partlcularly simple and cost~effective.
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Second exemplary embodiment

As an absorblng material of an infrared absorber layer,

MAR 2004
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according to the invention an ORMOCER is used, which

consists of 8i-~0 groups and ester groups, whose bands
absorb radiation in the wavelength ranges,S,S 6, 8-10
and 12-13 ym  and in which, by synthesizing the

alkoxysilanes with fluorinated aromatics (organic

groups), the absorption in the range from 8-10 um is

enhanded,_Furthermore, further bands from the arcmatics

are ~added, which "absorb radiation in the ranges

3.2-3.6, 6 and 13-14 pm.
Such ORMOCERsS can be modified with further organic and
inorganic -components, with which they are nmtched to

thelr optlmum use as an absorber layer.

In ‘order to enhance the absorption further, a dark,

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.

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.

Description of a preferred manufacturing method of a
- thermal sensor with an absorber layer according to the

invention

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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According to Figure 4A, the layer 2 has been applied

5 ‘over the entire area over thermosen51t1ve structures 4
located in or on the substrate 1 by means of the spin-
.coatlng method shown in Figure 3.

-According to Figure 4B, the layer 2 is exposed through
100 ‘a2 mask 5 by. means of UV light. In the process, the
_ exposed area of the layer 2 is crossllnked forming the
‘ é;} . absorber layer 2a (Figure 4C).

Accordihg to Figure 4C, the remalnlng non- crossllnked'
15 polymer is removed with a solvent

It should be'nqted that the process steps illustrated
in Figures 4A-4C are a conventional UV lithography

. method.
20 B _

B Finally, the absorber 1layer 2a is cuted at a
temperature around. 100°C (130°C). At such a low
temperature, barely any thermal loads are imposed on
the layers leocated underneath, such as the

i) .~ 25 -thermosensitive structures 4. - '

P

- 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 exempléry 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
accerding to the invention can also be used for an
infrared filter or an optical protectivd layer.
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i, bInfrared'absorber' in partlcular for thermal sensors

- ,whlch is applied in the . form of a laver of one or
more orqanlc and / or inorganic compounds over a:
'thermosens1t1ve structure located on ~ or in' a .

'7;substrate,.'1n order Lo~ convert 1nc1dent' 1nfraredf .
;radlatlon into . heat wherebv the: absorber layer has - _
an ORMOCER as an essentlal constltuent characterlzedf,~-'
in that ‘the absorber l_yer ig addltlonallv modlfled
__w1th orqanlc and / or 1norqanlc componentsg in order-
fto adapt 1t to its use - as _an IR- absorber 1aver or

:{2} b‘ - that dark .opaque dve 1s addltlonallv 1ntroduced 1ntoit
o I the absorber 1aver -

2. Infrared absorber, in Dartlcular for thermal sensors,
'whlch ig applled 1n the form of a laver of one orb

more _organic and / or 1norqan1c compounds over g
thermosen31t1ve structure located on'7'or. in

a .
substrate, in order to convert 1nc1dent infrared

radiation into “heat, characterlzed in that the
absorber laver conslsts of a photore51st which is

present in a suspen51on Wlth silicates and doped w1th
"a dark dve.

{:) 3. . Infrared absorber according to Claim 2 2, characterlzed

in_that silicates with a small qraln size are added
+ Eo the photoresist.

4, Infrared. absorber according to Claim'B _characterl ed
in _that the average grain - 91ze of the silicates is a
few 100nm '

5. Infrared abgorber according to Claim 2, characterized

in that the dye is an ester-soluble dye.

6. Infrared absorber according to Claim 5, characterized
' in that the dve is Sudan black. o

n' 1.
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.|)P60|10%§ () \ 3 OM 10 é§OdUClnq a __thermal sensor hav1nq ‘an
1nfrared absorber, accordlnq to one of Claims 1 to 6

: characterlzed bv the follow1nq steps‘

:,_4‘ the absorber laver is apblled to the substrate'
'on‘ which or in_ which _the thermosen31t1ve::'
structure is  located, bv spin-coating, so . that '

'1the sald laver ._govers ‘the_ thermosen81t1vef(~
. structure, N ‘ '

‘the laver applled 1s structured and exposed by a
A _ - mask. technlque, o _that the _exposed area
:1,‘..1 o o -  'CrOSS1lnkg ‘ o 7‘ .-_ o A‘j .e u . ; o

é;)* _— - “the remalnlnq nou;crossliubed _areas of 'the“
AT o ' absorber laver anblled are removed and.

the crossllnked areas are cured at.-a temperature' :

in the range of about 80«150“_.
' 8;' Method.'accordinq to Claim 7, characterlsed 1n that'
- the absorber laver is exposed u31nq UV 11qht

9, Thermal sensor, characterized in :that it has an

1nfrared abgsorber laver accordlnq to one. of Clarms 1-
. ‘
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ABSTRACT
INFRARED ABSORBER AND THERMAL SENSOR PRODUCED USING IT

The invention relates to an infrared absorber
particular for thermal sensors,
form of 2 layer of ecne or more

{(2a), in
which is applied ip the
°rganic and/or inorganic

compounds over a thermosensitive structure {4) located

On.or in a substrate (1), in order to convert incident
“infrared radiation into heat, According to a first
; the ihfrared absokber'layer
can have an ORMOCER as an essential constit
which is additionally modified with
inorganic components. In addition,
can be introduced. Ace

{2a) uent,
organic and/or
a dark, opaque dye

-ording to a second aspect of the
invention, - the absorber layer (2a)

can’ alternatively .

consist of a pPhotoresist, which is present .in a
sﬁspension with silicates and doped with a dark dye. In
‘the case of a thermal ‘Seénsor having an - infrared

 absorber layer (2a) accdrding 'to. the invention, the
latter can be applied to. the substrate (1)
the thermal sensor structures
boating méthod,

containing
by ~means of a. spin-
and can be_strudturéd by conventional

Sy o lithography and sﬁbsequentlyfgpfed'XFigure-4C)-

FIGURE 1
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