;qrste3e63 :Z6TD 5 J t1 N202 5 10 TITLE OF I NVENTION: A METHOD OF
PRODUCI NG .A DETECTOR BELONG NG TO A GAS SENSOR, AND A DETECTOR PRODUCED I N
ACCORDANCE W TH THE METHOD 15 20 FI ELD OF | NVENTI ON The present_invention
relates to a method of producing a de tector which bel ongs to b JUN 2002
associated wth a gas sensor and which is intended to detect

el ectromagneti c waves, such as infrared |ight rays, passing through a gas
cell. Reference to a gas sensor in the follow ng description inplies a

devi ce which includes a gas cell having a cavity in which to
be evaluated is enclosed or is allowed to pass therethrougﬂ@ﬂ@mﬂmmhmwmthat
generates el ectromagnetic 25 waves, such as a |ight source Iﬁmwb§ adapt ed

to emt infrared light rays, a detector adapted to receive the
el ectromagneti ¢ waves generated by said |ight source subSQ@uent to said

rays having travell ed al ong an adapted neasuring path wt my’mnmmﬂﬂwma I
or

cavity, and an electric or electronic circuit 30 coupl ed
for evaluating the intensity of the el ectronmagneti c waves ent*somng t he
detector and/or to subject said electromgnetic waves to spectral analysis,
and there with determi ne the structure, concentration and/or the
conposition of said gas. 35 0 5 JUN 202 2 The invention is therewith
based on the use of a gas cell that defines a cavity capable of enclosing a

gas, /0l urrg; e BHOR! RVAk#AbE lor WROBULIRGSH! pRERCABRPAT LS of Lhe
S (0] € gas ce 1S

urface cavity-defining wall parts int I are 5 coated with
one or nore different netal |BFBONGEINGhTOhS GAScSENSOROf ANBI AgQDEFEETOR f or m

Speci f1call'y. the present i nvEROPOYED cfchECbBRARARL ho it B8 5 BhEci ng a
detector belonging to a gas sensor and having properties relating to the

properties of thernocouples. The present invention also relates to a
det ect or iU ITHVEREEPNance with the nethod and adapted to co-act with

a 9o

The present invention relates to a method of producing a de-
tector which belongs to or is associated with a gas sensor
and which is intended to detect electromagnetic waves, such
as infrared light rays, passing through a gas cell.

20
Reference to a gas sensor in the following description im-
plies a device which includes a gas cell having a cavity in
which a gas volume to be evaluated is enclosed or is allowed
to pass therethrough, a device that generates electromagnetic

25 waves, such as a light source which is adapted to emit infra-
red light rays, a detector adapted to receive the electromag-
netic waves generated by said light source subsequent to said
rays having travelled along an adapted measuring path within
the gas-cell cavity, and an electric or electronic circuit

30 coupled to the detector for evaluating the intensity of the
electromagnetic waves entering the detector and/or to subject
said electromagnetic waves to spectral analysis, and there-
with determine the structure, concentration and/or the compo-
sition of said gas.

35



15 cell, either directly or indirectly. DESCRI PTION OF THE BACKGROUND ART
It has | ong been known to use el ectromagnetic waves in con20 junction with
absorption spectroscopy, and then particularly light rays with$§ Jun 2002
infrared range, and to use a tenperature-sensitive thernmal elenment as a
detector, for instance a thernocouple & a nunber of thernocouples
connected in series, where the thernoelectric effect between two different
25 net al SPEsIBVRPELLR &6 {r&?@reéﬁlgﬁh R?(f‘letd;é’é‘ 31}1‘61‘ élrse%é?etebaet%%nc%l%ot and a
col d sol gretngep@inbis Rel-argitig dapaidied dihesmaleaiiple.a Tdes had 1 wnd des | Bg
point, or points, is/are placed so as to be exposed by the ipcident |ight
rays, whitf 586?ae§§oﬁd'ia§§a(§(ﬂdd 0T my &rsi‘%/‘?’b%oogot%% £ be
shadowedfheenb30chhe tiyreleddmtidg GRELY @axtd tin il spadnesnl tos Usee t her mal
el epents in the farmof Boloneters with which the electro netic, waves

r ecei vedPa5EFt Witk Ra OBkade MOT & EEifltSHfEE MR VX D W athoni®n

tenpera B8enkibs, oANG WA @A WS =S &UrErGOWH ath resisi@ncg ehanges
are utilised to obtain accurate neasuring results. ~ b JUN 2a02 3 It is
al so knoWheEb1¥ENEPr §LeCFEOTSAREIT S MMESar e based on absor ption

techni ques. In gas sensors of this nature, the light rays are allowed to
pass through a gas sanple contained 5 in the cavity of a gas cell,

wher ewi t HoE8r ERER1fAcgId ey ddise RIEREquamiatdLvfr e Rt 5 gt ¢ dyathee

abggr bed, byt BRLBES gPLeSRMe dtid ! RR 1AM NG ) 4 RS GASsoA £ed 8edPindS
adapted to detect the light rays, and the gas in the cavity, or the

concent rBEPBALSiesair@lgasnac & bdeddr@nanta® Dy feVEHISERIOADIRIRS t he
intensity of the light rays detected in relation to the chosen intensity of
the incident light rays and the absorption coefficient with respect to the
| i ght cofiber psdseoit tihyegitdoty ekEgnetsld esv dergtdetegteahep pr@duded glest i on.
151t is Qe I ocqﬂp:r e re
conpact Smé%:ﬁg%"égg\ggt‘ﬁ% :%?}s%l g‘hefltsﬁ%?éla% I r?eatna%t%%is, y %ﬁiﬁ?ivﬁ{gt}'?ﬁ% ?%%ht rays
tolbe reftkédt editbpradédier blivt [iim itned ety such as to obtain a relatively
| ong neasuring path (path | ength) or absorption path in relation to the
internal 20 di nensions of the gas cell or the cavity. Patent Publication
US- A- 5, ODRSZBIPITIIONS OFatTeE BAGKGROQUND MRTan absorption gas cell designed to
provi de an absorption path or neasuring path of adapted length within a
cavity in which 25 incomng light rays are reflected repeatedly within the

cavity betohesbebng befdnediredvrouto afses &l davitagrestdi d aldvag om @wlet ect or.
W&B gas.cel L:s of this natur
to

.1t is ysual to allow.incom ng 30 ii ?t rays
ass PHOGUEAE LY FHITGGHPS IS Dsng HH T be T et Oht 2ot ¥t he
cavity tbighghrayseadntiopatadniMmereeiMrianddie alel ecd ais¢ Sa coamppesad of a
separate Bar[ whi ch .is prefer buy nount ed onﬁh§%§%9s cell in t@e cloge
pr oxi m t §OBF PRESIdddR 5Ty SUEeT |y %5 FUFDGor, for instance
thermocouple or a number of thermocouples connected in se-
ries, where the thermoelectric effect between two different
25 metals is utilised to generate a voltage difference between a
hot and a cold scldering point belonging to said thermocou-
ple. The hot soldering point, or points, is/are placed so as
to be exposed by the incident light rays, while corresponding
cold solder points are positioned so as to be shadowed from

30 the incident light rays.

It is also known to use thermal elements in the form of Bo-

lometers with which the electromagnetic waves received result

in a change in resistance relative to a variation in tempera-
35 ture, and where a number of series-coupled resistance changes

are utilised to obtain accurate measuring results.



4 The gas cell cavity is normally formed with the aid of at |east one first
and one second part, whose inner surfaces can be treated individually to
provide surfaces that will reflect the incomng light rays. TS JUN 200Er
surfaces of the first 5 and second parts are usually coated with one or
more nmetal |ayers, wherewith the netal Layer |last applied fornms reflecting
surfaces or mrror surfaces. The netal used and the nethod of its
application depends on the desired optical qualities of the surfaces and

al so on the optical wavel ength 10 or wavel engths_th rface hal

feflect. Mne bHbtee BROWRL eV ST CRb SETUATTBRH] SPOthe’GadeRarl OBhal |

al so be takssrpinion aceohnt qu¥¥t hInegpecsehsotrheofiennial nheatar eshef the
present inv 15 tion, it.should also be nentipned that it.is known tg con
Struct sriaidh ochihi ThF SHFUREUr ES By hebheoBFise- 8ar| SAVRY-&r SHELAARCEal or
m crt echinol tage cadviey hoflsa whereenkechanecalvichnperenta areqghienpgd on and
in a substrate, such as_a _sili _con chjp for _instance, with the aid of

di f f er ent ?Qﬁﬁﬁﬁ%ﬁe@gaﬁbl%ﬁﬁspﬁﬁl?%%tig%htcﬁﬂﬁas?Fﬁl3b§3§g§8n53rtgFoduced
Wth 3DMga® pesdeot ogy " théycdsityg. Chenghitandss, &adetEoepeor aki adapCent r al

Research and Devel opnent, Lab,,, CH- 6301 Zug, Switzerland, illustrates how a
conpact tttﬁcget‘?:li(ﬁ%'ﬁg‘?’bn’éﬁ‘etEt‘aﬁb%p}f?%SQSaE ntBe #8Fmél bhenfevdt¥chRdl ogi cal

met hods. tie Sahsémetet usedof Nsd i Sgg@secas BeSHbteonideachbor e¢hilpagoat ed
with a layer of Si-nitride, which Provides effective heat conductivity and
ef fitt i ved et i EnFeRetBYi 0h Eif gl 130t sh3YSAJGESEERE OF AehaRBER 5P ridges

is/are famedrssdhi §n§éﬁ§_§@? 6Fi the SPlcidbgt 9L abhedrk§scaatiednw kh-net al
| ayers so as to formtwo different electrical conductors at two different

obl i que FARAREIQFi geeEEjcienkreikk nrepafhgta pharabphy 6PRRAFHEF yOT

sequenti alnd %Wéé@f‘@m&éﬁ@ti@%%@l&&%@}%t% tRe38akhenoyhescidhis results
in a stack of thernocoupl es. 0 5 JUN 200Z 5 Thée publication al so

di scl oses the possibility of constructing the three-di nensional structure

(Fi% Sb)1f rom POsyi hGGn A Senssl evangaincthe %eﬁénkoﬁnﬁ%@&adi sra paper
published in 5 conjunction with a national conference "M cro Structure Wrk
shop 1996radre|®PY¥e CppRarh, wShkdeasrast cho 26t 27phyedealpgiimeneipass s

I ndustrialp, Me10g! ectr onhgs £8pL efoiw/qeff:&eegapg@be%\%gp, weBhk bl edle

"Pol ymeric Mcrostructures and Replication Techni ques”, i ch describes how
m cr omecha@ANitYy 2uthyapr bdueketabhddel setahivelyepbPhoanedsby 1ngr 88 tPr oduci ng
a nmodel thacieof LEsPANdS: CXBEbL Yl on  BELACShT £d160P¥ROko! BRI GALMLAL e
aid of a mcronechanical process, and then producing fromthe nodel a nould
whizh is diompnehens ap{ tbesapd aebklomntheheavésivred copy or replica, and
thereafter producing 15 several copies or replicas with the aid of the
moul d. A nunber of ways of carrying out this procedure are described. Prior
publ i cat iRmsenPhbelohicathnd VAeAERVPPBNARAt 1)l 1lNaEcRteg96n ERPBLEeards and

describe%n?'£E§5¥ﬁfﬁo£ngégecg9§nagéiened to provide an absorption path

or measuring path of adapted length within a cavity in which
25 incoming light rays are reflected repeatedly within the cav-
ity before being reflected out of said cavity and falling on

a detector.

With gas cells of this nature, it is usual to allow incoming
30 light rays to pass into the cavity through a first opening
and to be led out of the cavity through a second opening,
wherewith the detector is comprised of a separate part which
is preferably mounted on the gas cell in the close proximity
of the second opening.
35



20 Bol oneter, and prior publication 0-7803-4412-X/98 10.00 (c) 1998 | EEE
describes."A Silicon | R-source and CO2- Chanber for CO2 Measurenents". Both
of these publications contribute towards a better understandi gg giNt e
fundanental principles of the present invention. 25 SUWARY O THE

| NVENTI ON TECHNI CAL PROBLEMS 30 When taking into consideration the
technical deliberations that a person_skilled in this particular art nust
make in dhferdas Gl @rvhtgol it PORENRSIYnéCsRefpd theERRi @R PloBitens t hat

he/ she encudt &rfe Fird ldndeosee8etBal pArthewAB8ehandekt sh rARERS A,
initially to realise the neasures and/or .the 35 sequence of neasures that

nmust be dRIdmees tindhvsdeably ake BROVhdeofPHEE2REAd thAtr WALl & afliegt

means i s/@{e HRBHNEY f0ght r8yd! | TRe2802nfesokMeraBRs0brMRhe &fi ,53i d
problenms. On this basis, it mnYI be evident that the technical problens
| i sthed balNsy RGO JMRELT cdes ansL2blyhecaEeel BpRBnPNEf OLhBOBLeBEfE L

i nvention., 2 Mhenconsi ger i fge thee i esghbrstate abptheqakbras desqlidhed
above, it Wwill be evident that wth respect to a nethod of producing a

det ect or il ch @YX onbrgas senfareandThAi BAtRS pAeendad thedet ect

el ectro | V. - {fr LO S LAY L h a gas
cell in |CCkfﬁ%¢é@?% %E?Qbéﬁf%g QEQQS??yB?o?ﬁén8P§Z?Eg 8E?é?éﬁe of gas
to be neaswldd ims eviltuat esiriheee &hd slspace dheparticefl whwedenfgdde t hat
forns/for t f o] e i Lslar at ed
mﬁ#gponeégiéﬁﬁ%féigéﬁé %Rgdfégg?%%g %gég sgaﬁgﬁg?he%ﬁ%téﬁ #%ﬁ 8? %%rning a
surface tteatials i gily aetdisl fhedyi o€ wWhehgrespetl tbadai dlebeber drBgmet i c
waves, a ere t detector is conprised of a thermal elenment, it will be
seen thagqgﬁgfgb(gﬂf$ésides in realising the neasures that need to be taken
to mass- produce such a detector in a sinple and cost-effective manner, and

alsoinr i sing how these 20 nmeasures_ca e | enent ed. ., Anot her
technicmwﬁynﬂ)%ék?ggcﬁﬁa%ﬁer%%T?g?%g? 8§Pge§e?ggF%F RASSERS éngpfically
conduct i vl qaat hist astddwid od hes éeménttonad/ bhael éct i enkaowanponents

bel ongi ng to said detectar can 25 be oduced within a_limted.surface
e o S S, ek Pa L s Ev R ERE B SR rn g, B h-relaRy s
real i si ngdvawe ch &0 aghigi ststethhelpyhdatesevhblshi ghepeeaieshaniical f or
in 30 stance, a silicon fubstrate ei ther diregtg% gr throggh t he di um of

pondi

conpl emeftARPHENS &0 FpPedenti AG%r cBr FY fig £8°& &8t ctdr *and/ or
a conductgyn patip afsl oinet &£6téj cwiandthe elidcbrodi¢ feerponeatindamese
tr%gfferred to formin plastic material a topographical structure whil st
re ning 35 the necessary precision, and then coating the topographi cal
replica wHeé pnel ofatbée Medémbubayple GAsasanBber pkBawaepeWith 3D-

Micro Technology"”, by Tsing Cheng, Landis & Gyr Corporation,
Central Research and Development Lab., CH-6301 Zug, Switzer-
land, illustrates how a compact three-dimensional thermopile

25 can be formed by microtechnological methods.

The substrate used in this case is a silicon disc or chip
coated with a layer of Si-nitride, which provides effective
heat conductivity and effective electric insulation (Fig.

30 5a). A grating or a number of ridges is/are formed on this
surface (Fig. 5b). The grating is coated with metal layers so
as to form two different electrical conductors at two differ-
ent oblique angles (Fig. 5c), therewith forming a plurality
of mutually sequential junctions from the one conductor to

35 the other. This results in a stack of thermocouples.



0O 5 ~uN 2a02 se so as to formsaid detector and al so, when required,
conductor,. paths, electric and/or electronie conponents and circuits, and
when appl i cabl e connection pads. 5 Wen a gas cell is conprisedq)$JuN pog st
_and second parts that co-act nutually to formsaid cavity, another
technical prob lemresides in realisinggthose neasures that are necessary
to forma detector as an integral part of at |east one of said gas-cel
parts. 1l0rhanagidieric¢®chon calsprobselmsssohkeopossabisihy hébwecandetracter that

has t he f.orm qf thermal el erent . and_t hat has_been oduced_in accaqrdance
WEh the Dot TR TSR oo pEar F B RedT Sid Bl ThE™: BBoyr apPcal
pattern shall be fornmed in 15 the plastic material and al so of realising

the conditjons re quired to coat the topographical pattern tal layers and
the type it e ihbeth cEpEoPtaPoRRCrRRRERT: b o BabeEoPuETL Shet ihy *  he
hot sol deforppimdtsiant whieh | & kea2Dohbe tonfdeshcki ghicraystandtoot wbekeol d

like. with on more shall be chosep in ~e able tg_expos irradiation
by soIdeghﬂﬁ$;é§§ﬁnﬁ?$§Ah%tﬂ8PS? ﬁhn?ﬁ%&eﬂfoﬁ?ﬁﬁpi26622’0$9$§alﬁ¥ing what
isf[eqmIﬁﬂﬂé(L%fﬁﬁﬁﬁuEI@dukﬁﬁlalEMﬁﬁ;bBl?gtﬁbﬁﬂfBhegﬂgbéekwﬂegtd25 on a
reflective nmetal. surface on an_e|ectrjca i nsul at ed body, or bo art
from t he SWIFItT GPVeRRnr ceTEoEeR SEpHAler Rt HOGEOREEHLRG7ES ENpl oy

|i t hogr ape sl et thiasks techhi guesd, 3RiAnotbesripvebnherl mpeobheghkgione of
realising how different ridges bel on ing to the topographical pattern or

t hr®di netisi ohdr etverd upedehn %%nrﬁng plpodtedoR¥dIt ASFePEPABAIRE Bne

anot her s@@Sl tth4f 0o e SpSRHE esx80HPYI N Phet BEEMRE4dELEAPNLS EBBY iake
orientated in rows and colums and there 35 with provide a very conpact

det ect or “Sifrlt e thid Pbs? avhFgAmechaBlgpiNeLoCcesSgendnfly tBENt REPREFINY

el ement s, ryiadih assa@f ahebhes Lhechhesmabmgsl &BALEYr3r €ot BEE ADRGHRN €S OF
Bol oneters. Anot her technical problemis one of realising how the colums 5

and/ or r AR dfhg i REETQRaFPPBeCT nF P LbRAectRd EReEERTESK| Proafdbfing

requs red, sandk-£1 esdpical by teplatgd Liem ene anat bBer twhep 804l eguhhrd, by
configuring the topographical structure and by choosing the netal |ayers

and the Rahof ofa¥hepf apprvengi onti Rhaechreanderaepsei €AscIdbARot her
techni cal problemis one of realising how the topographical structure shal
be formed within the gas cell so as to provide the requisite connecting

el ect rode¥r ¥of RiPlhtegianed" Beetendesgasdcehe, EnHingamensi, t Yarsk t her mal

element. 4dg6, i1lustrates and describes a detector in the form of a

20 Bolometer, and prior publication 0-7803-4412-X/98 § 10.00 (c)
1998 IEEE describes "A Silicon IR-source and CO,-Chamber for
CO; Measurements". Both of these publications contribute to-
wards a better understanding of the fundamental principles of
the present invention.

25
SUMMARY OF THE INVENTION

TECHNICAIL PROBLEMS

30 When taking into consideration the technical deliberations
that a person skilled in this particular art must make in or-
der to provide a solution to one or more technical problems
that he/she encounters, it will be seen that on the one hand
it is necessary initially to realise the measures and/or the

35 sequence of measures that must be undertaken to this end, and

on the other hand to realise which means is/are required to



Anot her technical problemis one of realising howthe so called hot sol der
points or..the |like shall be adapted to ab sorb incident light rays, and to
reali se how the so-called cold solder points or the like shall égﬂagrfd
toreflect 20 incident light rays, if it should be that the col d
points or the |ike would be exposed to sncident light rays. A related
technical problemin this regard, particularly when a detector is adapted
to det ectsalife sane’l ¢F ghore a9, sakd opeoRbens - real £hiAgbRSWSE hé thit 1dobaer

poi nts or,t; i b t b a ] w t he
cold sol é&ngﬁy%ﬁghigaéﬁ% F?§§“§%§f|Pﬁgﬁégﬁgréggggaasﬁgg%_§§%|gégFﬁg | ayer.
30 Still radstvisrt teehbiie aflepe bbbreent sobnbhef preakhsi agvehtéantype of metal s
shall be used when coating, e.g., the inner wall parts of the first
cell-part so as to obtain the intended reflection by said first cell-part
and & he Whteendezhshdegeng nthespsesact statheefivehectrtcaef flescrabethe

thermal 35 elemeny s,  of e o1 8.2 AL PDR2:0 AnoLher Lechntcalqprgbl em is
ag to

one of realising the conditrons required to adap as ce SO as
provi de @mppduaing ya ofedecter evlbioipabeatengat tpabhgasSsehshraastiawhiiady poi nt

froman i.nteqrate et ec [ gas | t echni cal oblem i.s _one, of
realisind%ﬁ%%é%ﬁé%?i %sé%é%%gs%$§c#%? %gégﬁéFoﬁégﬁﬁg S%?é ?ﬁtéBFgﬁggpbas
cell in digghplm=mwndpzasinef tiecouge angasrceld Wt Whackt ahkregipodet from

an .earlier. known thernocpupl ef orm ng topographical structure, another

ted nica&%&%ﬁiﬁﬂﬁ?%15¥eg%$ % ?%fﬁ% %h%g%%ﬁﬁi??oﬁgstﬁatggr@e?gaﬁF ed for
a simlarnt cpogrnaphedal wisérecthue estinfdoenoa partsobrt bref snstfacel kpart, and
also to realise the advantages that arge afforded,15 hereb Anot her

eahni calt T ST sCoRanbr L AT o1 A EhE B08t Cahd BFoORcEnEncatvEH: ages

t hat ar e iaffardesbaben WhHehparié of motwolpgaetsgas aelffeandtampantl sof the
det ector syrface-section. 20 are_produced b hapi ng the sane, .such as

moul di ng W igtbadihgl bFCRhESR s hgfCERM fist SUEFBCEr HAGI 45t AAEDAYs T4~

t opagyr aphilealt Sws fvalenh Se€shOBt COOPE BN deyt EombhBet@pOgRaBRY Begui red for

the thermal elenment, where at |east that part of the_die or nould which
cor r espoti€%% e detecter 1§ 5?%Hﬁb§ﬁdbgfePeEESIWPép?éﬁmﬁatorlFiWé&ﬁse

treat nentpOfseedDEight 0f Bropiéaceesedesi 0A obalheidet €AEOMea¥IRes $alad
nodel is produced by mcro nmechanically working a substrate, such as a
e

|
silicon ffEdtratke @@k%ho¥ﬁe?aﬁééﬂﬁ?géFep?BSF h A8tERECET 1Pedl SLMRY St he

product i gV 28e5e aPdvEOshnREYANhRges1 Ebat nareadf kendedohy thlari ng,
such as noul di ng, pressing or enbossing, a part of a two-part gas cell and

a P&t ofMeREIreace2Rekei AP bEMERESHet ect or agai nst a conpl enentary node
of the detector-associ ated sur35 face section.

Another technical problem is one of realising how a detector

and the electrically conductive paths and/or other electric

and/or electronic components belonging to said detector can
25 be produced within a limited surface region around or on a

gas cell.

Another technical problem is one of realising how a topo-
graphic structure produced with high precision in, for in-

30 stance, a silicon substrate either directly or through the
medium of complementary means and representing or correspond-
ing to a detector and/or a conductor path and/or electric,
and/or electronic components can be transferred to form in
plastic material a topographical structure whilst retaining

35 the necessary precision, and then coating the topographical

replica with one or more metal layers in a manner known per



0 5 JUN to Another technical problemis one of realising the netrol ogica
advant ages that are afforded by giving the-.topographical structure a
square, ‘or essentially square, extension. 5 1t will be seen tf§8tJith 200e
case of a square extension, a technical problemis one of providing

‘condi tions which enable a plurality of golums of ridges wth
series-connected thernmal elenents to be interconnected to forma single
seri es ofsé Mergontectetnt et datieebettent sndpatsbcuvhehyrégeimdoupbas. 10
In additiéﬁh a.tecaﬁical groblen1r$§ides in_realising the ﬁOSSi ilities
that are OBtEhRPAWAEh BhectblectBr/PE SUEPFEA™LE GRTRRRSThr aP8dSEF ght
rays and v e, ennadl wises ohflp Bndabde sohdeetponnpadsr the |ike to be adapted
to absorb and reflect 15 heat respectively. SOLUTION Wth a starting point
froma detector belonging to a gas sen 20 sor and intended for detecting

el lech \rAﬁ_nwgrmih : ialc %@ye@elsum @élgﬂnﬂisgﬁ?dfl hghlirsayamdtt\@f:opasgs?tbsoughtg gas
ce ich includes a cavjty_adapted for epclosing a volune,of gas o be
measur od G T TAE W LAnEP e°6FR S61 faCaYor YparPaCRET { ReChti FALPERAT for m
wal | partisenwi #d6 1déheigasesei ing theseambbyurbsi shat eagoahedeWshhyong or
nore layers of different netals with the inten%ion of formng a surface
that is HYH A rdFtectPie?s c®Rai UteFERL rBARGNREI REWaS2SE QRE QhefBift the
detect or g&scodmpr isgetof a thernal el enent, there is proposed in accordance
with the present invention with the intention 30 of solving one or nore of
t helGaf oresai d probl ems a nethod and a detector that are characterised in
that the gdei@dorcshighl cbe HPEPEENODsaoRaserUPbh1ishay K8 pagbreEcbbe base
unit that is intended to formthe detector is conprised of one or nore
surface ridtitorfsas helte i 5pBRecEhapklerBe proveEent 2bpobpaphheal P8snsPEact ure,
that at |Rasdq tih SaseEfASEcECPiPN Phel PBesBRt ACRVERBLONSShEL BT BeCRBLED at
least with a first electrically con p 5 purr tart 11 ductive netal |ayer
whi ch i s tinnedend ohewr e heoPpgranhiefeneattora sheli opegfaphfdaln
SUHUPLUr Gn AGEOLALNG §2¢ PEOROSEHaCHPOD! BENESal halnki 14l LBRA, EDEnSCERE 5 Of
the present invention, the thermal elenment nay conprise a Boloneter or a
row of tHEHRDUPP esoat nthéi sopagrephippli patFern withsopeoposwdrehat a
first ne y LS. a i fLES e e 0 that a 10
second n§%§FL?a§%¥é?% gﬁ%l?@%aEYE%ngfh%?eggélEﬂéghé?5?ﬁ2%896hgﬁ nd??ferent
from sai ddipeat anfl encadent hhighherappographi tal bet elnteute andpee said
confi gur ad.om § noledhpg 84! SELAECALLY LAONAUELT V. £BLLAR; on b
functions/tuncti on” as one of nore ernocoupl es by virtue o the Prrst and
t he2Gecortthel 5impidént ayeghbrrapat énd neer thpptagdeaechder hpeinkshpn dhscrete
surface pagrts of the detector.

Another technical problem is one of realising what is re-
quired to insulate or isolate an integrated thermal element
25 on a reflective metal surface on an electrically insulated
body or body part from the remainder of the reflective sur-
face without needing to employ lithographic methods to this

end.

30 Another technical problem is one of realising how different
ridges belonging to the topographical pattern or three-
dimensional structure can be readily positioned in relation
to one another so as to provide a series-coupling of thermal
elements that are orientated in rows and columns and there-

35 with provide a very compact detector surface that has a high



According to one enbodi nent of the invention, the detector is produced on a
Fimted surface region, and electrical conduc20 for paths and/or electric
circuits and/or electronic circuits are produced in the same wag RdyRca
the limted surface region. Wth the intention of enabling the

t opographi cal structure to 25 be produced with sufficient precision, it is
proposed in accordance with the invention that the base structure of the

det ect or degsgityd ededermeda gt Rjleih RIFH eFhP L pragsirny bheekbsssing,

sai d basg 3t liehidn® AR NHhSnBrt b s B e theéndEsra, conpl enentary
t opographi cal structure, and that at 30 |east one part of the die or nould,

i.e. that part which corresponds to the surface section of said detector,

i's produgegd thy relt@et ORI Al if¥hb e | keVASe &F epdd NOs AnJodsk ERat cHafnas
t opographi cal configuration adapted for said detector, and that said nodel

i s produedd/By Foeorrdc Fdasd |Shalor iglntexermectedt elegbehcatly silicon
substrat Sien Qo2 rEld Y 2P %ﬁéx%{@ﬂ-'%a;w% w@lg@@@gf@m'ﬁ{e ghoUgLyre can

be produced with sufficient precision by shaping, e.g. nou ng, pressing
or enbos®heg, sch&egasiaest,r ot wranHggimistg atheutebograpicaht shagcsurd

conpl ene r PRY AR s Lngeaty, st.a part
of said %&)ﬁ ﬁ)yt)r %i%tra, Q{H gc."ﬂe;[ E%%ﬁ%laﬁ%%ﬂa%%r%(gpﬁen S J'gogtﬁ% éﬁ?f% e

secti on pfl isaitd ogetigetamrcongantie roeavhidii cal | y wor ki ng a substrate, such as
a §'Iicon sub strate. 10 In those instances when a gas cell is conprised of
first and second parts that are able to formsaid cavity when appropriately
br ought fogdhleer teichnisair gpodecen i acoor dahceeal ihindehowmvene i bopobat t he
base str e _iS i as ni te. e firs '] part. 15
Accor di nggﬁggl?ﬁel psiggednttq%envsen lltiorﬁe isfoorﬁgécgavr?#%h aél%/ ‘%ée%e{:?g?a{;ofgﬁ t he
base str tot previodef dima arequitseigraalcqrardctoing hel éectriséde=l fopaan, imahd-for the
det ect or - assogci

ted surface parts to forma part of the inner surface of
sai d caviPty. eéio%le es‘%conr /%a?ssesc,e]tlﬁe thh\ﬁ(ﬁjq-%lscgrbc?%ttelﬁe s&‘?’é’%i S%E??Sﬂ “can
beisoated at the sane tinme as the detector-associated surface parts are
coated, and with the sa nmet al, coatings. 25 Accordjing to ope enbodi nent of
the i nveAFCSHET i TPORGUTagH AT (hS TR & hrake bkt St RA ¢ B Br 597 de
requi si t eadeteeichot Gl igifadssr aiitk al Sioe edlecl Y i 6e CONSPELQr tPakbs
and/ or el ec&)ri,c gircuits and/or electronic ci{_cuits. 30 Electri nduct or

C
baths andPoP PELASTE driditr ot oMt o %1 T 138 ROM 2185 Be-FOLMEG in the

second ceblldpabildeACridity 4o e eihodmnent 1 ddeptanepdi pefiébe
t opagraphi - . cal part of the detector conpri se nunber, of so-called 35
i Al Cath

corfuct i vEGEHEs T HAMS :a ¥ 1t & Ur§ akle? @congd solder

points or the like would be exposed to incident light rays.

A related technical problem in this regard, particularly when
a detector is adapted to detect infrared light rays, is one
25 of realising how the hot solder points or the like shall be
covered by a heat-absorbent layer and how the cold solder
points or the like shall be covered by a heat-reflecting

layer.

30 Still another technical problem is one of realising which
type of metals shall be used when coating, e.g., the inner
wall parts of the first cell-part so as to obtain the in-
tended reflection by said first cell-part and the intended
change in resistance or thermoelectric effect of the thermal

35 elements formed.



side surface and an upper surface, and to provide a so-called ~ 5 JUN

20! J2 13, conductive surface in between respective nmutual ly adjacent ridges.
According to'the invention, the detector-associated base 5 str %mﬂ_gﬁ%
coated with a layer of a first netal at a first angle relative'to sal ase
structure, and with a |ayer of a secondgnetal at a second angle relative to
sai d base structure, wherein the first angle is adapted so that the first

si de sur fracetlend tdchebsil sppalvienfis heneppérreal fategoftheecdfdspeohsve

conductive ridges and at |least_a e ] jate [ve
surfaces Wt é§88%1%§kgﬁt% He ?%%%rg%fgga}%né?ég¥g%e%a??gg%ng e?gin
sai d secatidf et iseashap¢reensopstias . t he second side surface and at | east a
part of the upper surface of respective conductive ridges and at |east a
part 15 of the internedi ate conductive surfaces will be coated with a |ayer
of <aid FEicdndh netatt irgces thngf tanome embedraead , déhector sgaandeihe second
angl es are ada tqg relatife tq%gne anot her §UCh %hat thgplager OL.ZO sai d
second et TRGY TSV apt P BEST nt Bl RRF rPEat 2ot ARY WEhCPREIFAGRP of

sai d firsledeisdrgof @ Ymoss fiheodppeng ssiifdcenbégrespeltyavecedbdunt ave
ridges and on the interpediate conductive surfaces, such that the netal

| ayers vwﬁﬁméiﬁrﬁ §€??%§e%$é%Yﬁ%?rT%%T?§'interconnected junctions between
the 25 first and the second netals. It is also proposed in accordance with

the present invention that the petal |layers. in the integrated rt shall be
el Gl i cdITEP (%ot GATUAT PR HEPRI T AGeF L1 6K t KEOME UF ROTROFABD 3B sur f ace

sections @friiftey basostapiel th B. s b B hhe, | Menhépnt 8Enenadl i pgobotnsekder
points to be exposed to incident |ight rays while excluding cold sol der

( 1 gl L g Ol C
poi nt's frOW otk DN aFe regRd1tions PhahoREd FRIALERS 58T dAnEe™hit h

the inventd,ondfedridhe; det est picASOCt AL era UL T 8&LL PEL L Endr €1 POE] Eboned
relative to the incident |ight rays such - 0"~ .lUN 2J~91~ 14
part, and also to realisé the advantages that are afforded

15 hereby.

Another technical problem is one of realising the cost and
production advantages that are afforded when one part of a
two-part gas cell and a part of the detector surface-section
20 are produced by shaping the same, such as moulding, pressing
or embossing, against a die or mould that has a topographical
surface section complementary to the topography required for
the thermal element, where at least that part of the die or
mould which corresponds to the detector is produced by elec-
25 troplating or likewise treatment of a model of a surface sec-
tion of the detector, where said model is produced by micro-
mechanically working a substrate, such as a silicon sub-

strate.

30 Another technical problem is one of realising the production
advantages and cost advantages that are afforded by shaping,
such as moulding, pressing or embossing, a part of a two-part
gas cell and a part of a surface section of the detector
against a complementary model of the detector-associated sur-

35 face section.



that said light rays will irradiate the upper surface of respective
‘conductive ridges and such that said internedi ate conductive surfaces w ||
be shadowed by the conductive ridges with respect to said inci(&nJunie
rays. 5 Requisite electrical insulation, or isolation, between the
“conductive ridges and surrounding netalOl ayers is achieved in accordance
with the present invention with the aid of socalled insulati ri dges that
have assBRPEREN SBCEBBArad PRORLED hat NG S Ficde 11E W THomiq ! hed

relativechd a8¢anbayber tand Lelatadff ridedsayd gondusttinge tdmgasamiid-a] so
relative to said first and said secondéag%Je such that_said insulating
sur f acesSWFPFEBEC BV EAYaSE /s QFd SSSELE L sa P erorfd MY 15 Wth the
intention of providing a series of thernocouples po sitioned in rows and
colums, it is_proposed in accordance with the invention that the

condlucti ¥ YidgeBewsPRNpENGitvdR &NCom@isGucdt i%rF JUR MhieH &y Fordn n- nunber

of col umpschhhege pebdies hel RGdeT PratadicR) Whhd t i idkh &dfap14P tO
col 20 um "n", and where the nunber of conductive ridges in each colum is -

"m', sai @ RoLGARStHePhigCcedsTRFacdd Hiiddgs Yith FRr et R edthskrere " nt
may be dhf{epeBhehbsl €8PBE! 1t redHh LMo 2R Lrddsgld fnahle he

ri dges of respective colums to be coupled together, it 1s proposed in
accor dantRt§F EANDRE LAy EREITEIF 1t [RAEmemd S P by 11y dddristamtei th t he
exggption of the "n"th colum, and the "nfth ridge in each colum, wth the
exception of the last colum, forminterconnection 30 ridges, where the
"mth riHgeafidisien, col Geshnijcel Pyebdefepgasofies rhergqadsitsigyd dhe i s

el ectri gbLy; 6onREEEed thageLhiel Wil ddie idrbleHd td:e I%dadld oW ng
col um, ereby the junctions between the first and the second netal |ayers
of all cbaddetevt indgesew tlhightalh vsolamehsvHighmersbl esergalgd 3;1dfhot
electric L.nf et nect j I Qns. ~ . { N~ t 1 tions
bet ween ?Jﬁ!éx?hé&g’ﬁg gge%% Lr;eq'?(tael %%afeer s‘moafpt<'31et1dll\tcoo%Gl uctrRLejasﬂrol1 gesi(%@nfall
coliimms ekt frespeatdwerdgn series of electrically interconnected junctions.
5 According to the present invention, the electrical interconnection
between an "m'th ridge in one colum and a first ridge in an adj acent
columm is achieved by virtue of foredhgTa®Nel ectrically conductive surface
section between the adjacent columms and connecting this conductive surface
section 10 to nutually interconnected ridges of adjacent colums while
electricaity bnsubating @ointolfatore Skt ctedund I oy iy facea seecd | ®en$ rom
said adjacent _col.umms in ot her,K respects. Wth the intention of praviding
co%ﬁectiﬁﬂreP8§tF8&8§ngrﬁhﬁaQE§q %(ﬁ%ﬁﬁfEQRﬁQRﬁﬁﬁﬁﬂﬂfv?ﬁ’i%?ébo%%sed

i n accor gafearadt Dighe irawent ithat hadsd hrhortesai gh sefd s wiicontuet i ve
ridges form,the series-con ect%gé;hernn o%ﬁ#e that. t he t al anting or

| ayer onCaUffPse GAVatde U nd, 3 ¥touciivetTidGe, or a
c?nduc;tji l\vte;:nsuurte_acaracéjvfa(m:natteﬁ:aic GvHdesttha0 szmtcwéle i e pe':;dg@ d»flhtslaé dsseri es

of condugtive ridges, for a first cqnnection_ electrode on the .

Cher mocotBFE. thAE CRER Frh B2 A1ddigh e GBS (e b bt bt | SaYH Y
cggsuqi Yé/?iigdgeo_a(tﬁada?liaﬂi d&ﬁfﬁlftochtmilE_ ! tﬁaa};%mrdﬁc&ipfe%@w dm@isans:ontzjgcti ve
ridge in s eriies of conductjve ridges forms a second connection
electrodﬂlgh §§Fdlpﬁéﬂ$i9ﬂuﬂQL QNW%PQFﬁeqqiﬁﬂc?aSQa%r%§rQ®éb hat€Tie in
the infranedtwevelengldi d anga- mmdadiadt thavaed £Ct O d | whae@t eehé odeet ect

i nfrared Iigh , it is proposed in accordance with the present 30 inyention

t, .
that thetBFpEF 48 LR GHETEGed ithe SRR i dBReTE ST R REPRTSGth a
heat - absphbgatolraveiceaRd tihathd (erd S8red M & €1 eONAUER | ¥ige Siii f @g€SoAr e

Coggred g%tgo?vg%%tgﬂg(g¥i£géé%%?uim aforesaid problems a method and
a detector that are characterised in that the detector shall
be formed on a base unit, that the part of the base unit that
is intended to form the detector is comprised of one or more
surface regions that is/are shaped to provide a topographical

35 structure, that at least this surface region or the surface

regions is/are coated at least with a first electrically con-



35 More specifically, it is proposed in accordance with the present
invention that. the heat-absorbent |ayer is conprised of O5Jtl N 2A02
16 carbon and that the heat-reflecting layer is formed by the %5 JUN 2P2rs
existing thereon. In order to limt the anbunt of light that is reflected
‘down 5 between two adjacent ridges it i;§ proposed that these are po
sitioned relative to incident light rays so that the netal with the | owest
refl ecti ducmefd indtent MMydéhevhiveh ref | ectéendedoed f ferentisei sheheabet al

covering the side surface of the ridges that. wll face the incident |ight
rays. 10 Shf i H i%ﬁ&?%fiﬁﬁkF%ﬁe?%ﬁ%?%%¥?tc effect in the junc tion

of the netal chosen for the first netal |ayer to the netal chosen for the
second tal layer, the first netal ,shal] djffer.fromthe second netal. It
s al 5o BIGSISIY 1A B ERRT SR TRET hE FRTGNE Bk AL™ ¢ Het HEOREL ai s
ar e 5gol d cdfouvste ngredeom imyenti @b, taget hiee rpa Dvé Dembot hmay t bemppekechri c

ef fect and ,suitable optical operties in connecting with the reflecting
surface:ﬁ9ﬁﬁ?§§ﬁﬁnﬁfvﬁt?ﬁ% $%€g&¥ﬂ9§9u%be§Vth the intention of providing

the possibility of utilising different measuring paths inside the cavity,
it is prqoposed in accordance. wth the, present invention that the first cel
part can 1o Grgyi 6 (7PR Wb Gfon ot Hi 17 SPEPROTER ebiDf 53 BHES £ hAPCE he

second. caldydiarts A beerovi defh Wk anaee o5 RS DE S dSbECtar. e or esent

i nvention so relates to a detector that has t roperties possessed by a

deti@ct or sy edkidl acops daneeappthed het ad oo enent Aeged setdpdihdhesoet hod
and a gas sensor_ 30 constructed in accordance with the nethod offer_ a
sol uti onang fiffgrreme fRmnsekd Hrobt epBIteci 2ed Fhat hehe nEPRAGERPBAT

ADVANTAGES 13% thhasten Pl van Agess P14 nedn £ Ygaf £ 0188 d; ByY1 301 hHVERT i ve1 BBt hod
and a detector constructed in accordance with said method're O5 Jt~N xaZ2
m si de i Faig@ldyi 1Ge3dutt brodirahign@s dedeet bpns Hfuret bek i @h MeEhok gas

SeNnsor i mofreSivHY SudEBlSss -0 TR Ve SBNERE ADFsPelng adariedoparticularly

with regard to concepts of the 1nvention.
15 metal layer or coating overlapping each other within discrete

surface parts of the detector.

According to one embodiment of the invention, the detector is

produced on a limited surface region, and electrical conduc-
20 tor paths and/or electric circuits and/or electronic circuits

are produced in the same way adjacent the limited surface re-

gion.

With the intention of enabling the topographical structure to

25 be produced with sufficient precision, it is proposed in ac-
cordance with the invention that the base structure of the
detector is produced by shaping, such as moulding, pressing
or embossing, said base structure against a mould or die that
has a complementary topographical structure, and that at

30 least one part of the die or mould, i.e. that part which cor-
responds to the surface section of said detector, is produced
by electroplating or likewise treating a model that has a to-
pographical configuration adapted for said detector, and that
said model is produced by micromechanically working a sub-

35 strate, such as a silicon substrate.



5 According to the invention, a detector that includes a very |arge nunber
of series-connected thernmal elements can be produced in-|arge vol unmes and
with great precision. This-enables detectors integrated in a ga8ScsN 2002 be
mass-produced, said 10 detector being highly sensitive as a result of the

| arge nunber of series-connected thernajoel enents and being optically well
aligned in the neasuring path. The necessary detector nodel is produced
with hi ghAptecnstdrels, bghai trpreshrhicall ytwockiurg, cangbe ®roiduassh base

t t : t f.erred is | [

or oduct | oiiof SafEBrEnG,EEE SER Yo sRATIRARL oIR Mo RIS )
20 The adevanemiessafifor ibd bpse strhotivaedageiasderenvoddaccodd & nduatto t he
present 'R%é?“éé?& ééﬁpi‘Bﬁ{LbEQ?&fE%gﬁaﬁaﬁﬁggh %‘Erg%%ﬂ‘é%“ t?x%g %g/ﬁ lrl%d— by

si npl e hi'gh precrsron iranurac regard to cos y Ing the
massS proddiecing af $easitt avpaahdoéf Sedti mebydabirgded, dét. ect dhs tt patrtar e

especi al | a 1 S t ir | {catiaqn. ,T rimary
character?%%?% ?@g%g?géhép gﬁ ?ﬁ%eﬁ ?géggeﬁﬁggegb 8%e55é P%F?ﬁtFﬁ'tﬁg
char act erms¢ngmethasiécal lyheotblihgwengubkéreteé, whicheashe philnmaoy sub-
characterég}égefeatures of an inventive detector are set forth in the
characterising clause of the following Caim26. 35 O5 JUN 2ar2 18 5 10

15 20 BRI EF DESCRI PTI ON OF THE DRAW NGS A net hod and a gas sensor havi ng

features ch cteristic of th resent inyvention will naow he .described in

moatd ber o HISEE! LRk Endha! BRel Bn oAk  BRYTC S BotkE SRR RRATERE ARG ns,

in which fFegume garssathaghbyesabpki toedporacheatdt cavikusheat approbra-gas
base, structure and.i ncl udi

sensor built-up on | at e a two- ar% gas
cel | mho§%t%ﬁ%qﬁﬁ??g?g Eﬂ%ﬁﬁ£85erthésb8FPBHﬁﬁ rfnoﬁcﬁﬂfaanﬁedgﬁéth €and a
| i ght genatwéntijonlevhae 8he bastepeduandrehiehappladaphedaacaartdisegat-o the
speci fications giveE infaccorda?ge with the present invention in other
respect s; L YubEC® FReESERENGR!E, PeFle view of a portion of a first cel
parts according to Figure 1; Figure 3 is a schematic, sonewhat enl arged side
vi ew of i nv i v r;
ew o %&x@r {%g godgﬂgcégeéent invention, it is particularly bene-
ficial for the base structure to form an integral part of the
first cell part, and for the detector-associated surface
parts to form a part of the inner surface of said cavity.
20
In such cases, the cavity-associated surface sections can be
coated at the same time as the detector-associated surface

parts are coated, and with the same metal coatings.

25 According to one embodiment of the invention, the topographi-
cal structure may be adapted to provide requisite detector
connection pads, and also electric conductor paths and/or

electric circuits and/or electronic circuits.

30 Electric conductor paths and/or electric and/or electronic

circuits may also be formed in the second cell part.

According to one embodiment of the invention, the topographi-
cal part of the detector may comprise a number of so-called
35 conductive ridges that have a first side surface, a second

side surface and an upper surface, and to provide a so-called



Figure 4 illustrates a detector according to Figure 3 that includes two

| ayers of.-different netals 25 which forma nunber of series-cogygcted
thermal elements in the formof thernocouples; 30 Figure 5 is i{ﬂ";mn
simplified and schematic illustration of a possible conductor path,
electric and/or electronic circuits, add connection pads that can be forned
in accordance with the in venti es Ga%and 6b_are scﬁsnatic si de

. F'
Vi s L hEOMAI Tt T R Fovi T Rfh 9T, L SR bt HAet Ut 1 Let TP LRSSt be

formed frd@gesdi e or nould and a nodel; :8 5 ~uN Beet 19 Figure 7
illustrates a discrete detector applied to a part belonging to a gas cell;
5 Figure 8 is a sinplified illustration in side view that shows how a

det ect or peRydreE &} itghethorimpasitisamnedtha detedtomn- 4 9sec choserbasngl e of
i nci dence of light rays; 10 Fi gtgjle 9 ill ust{ate . schematically apd from
above how &Y tE& orS GHAWRA isbtated A Fet?d il 13 i I PSR T Ut 7gt net al

layer; Fiagiyle Mlstivschenpdid wdde avwhow nthdovi h detesyor db gan be
isolated electrically froma surroundi ng netal |ayer; |8$re 11 illustrates

F
schemat i S8 HRE 530 GIFoVELRIERDF THAL T el tRied 1 Rafal § i30T

col ums @fur2Q GonRducti end | fioess Al & hosadde: £O1 sumshd Mt €onnest ed
electrically; Figure 12 illustrates schematically and from above a de
tector add@diVg X Figt a1l edith R the U5 RIS W 2 ¢t et cofinect ed

el qet ri caldarthw it Blect fdgd lanLaonducdd e suidAce saatd onsgeFigure
13 illustrates schematically and from above how 30 conductive and
i nsul at i A§FioddeSBBIUET to TWF A Uetideh dre tqratemhy i Helthr ypurafity of
col ums  af; 16oFduct e fd d9esna RirBéei S did UsddHESasghendd | L@l hye@nsh i N
side view how 35 conductive ridges can be adapted to absorb i1 n cident |ight
rays; andghat the second side surface and at least a part of the upper
surface of respective conductive ridges and at least a part
15 of the intermediate conductive surfaces will be coated with a

layer of said second metal.

According to one embodiment, the first and the second angles
are adapted relative to one another such that the layer of
20 said second metal will overlap and be in electrical contact
with the layer of said first metal solely on the upper sur-
face of respective conductive ridges and on the intermediate
conductive surfaces, such that the metal layers will form a
series of electrically interconnected junctions between the

25 first and the second metals.

It is also proposed in accordance with the present invention
that the metal layers in the integrated part shall be elec-
trically isolated from the metal layers within surrounding

30 surface sections of the base structure.

With the intention of enabling hot solder points to be ex-

posed to incident light rays while excluding cold solder

points from exposure of said rays, it is proposed in accor-
35 dance with the invention that the detector-associated surface

parts are positioned relative to the incident light rays such



'l 5 JUN 2002 20 Figure 15 is a highly sinplified, schematic illustration
of a gas .cell .where the inner surfaces of the gas cell cavity have been
provi ded with a nunb ber of detectors. DESCRI PTI ON OF EMBODI NENDS JUN 2002
.PRESENT PREFERRED The invention relates to a nethod of, inter alia,
produci ng a 10 gas sensor associated degector. The invention provides a
hi gh degree of freedomw th regard to pQS|t|on|n of the detector as a

separ at ethaft s8tdad ighgnrayshar Lils irgasdgatie it 5 aZorfbonktit s,
such as tBecHageCebhaut?ille rikigeed ahas swean tdescrddied Jﬁﬂféhﬁdﬂi@@r t he

headi ng "SOLUTTON' and is descri bed re su00|nctly |n e follow ng nethod
d ai ns. €BRCEGHENEI FurdReesoMidti R§ & wid &y ddig Urﬁ"ylw th-49fs 20

gas sens@itpdaptpdcdeteckaid fngdudent hRht Idysd.r at es anong ot her things,
a detector 3, which is adapted to co-act with a gas sensor 1. 25 The

illfstrated kind of gas sensor 1 includes a gas cell 2 in which there is

defined Regaybive2d1tbbat jicag! li@l,%m@mamg%ﬁJi@,ol%lcaorﬁ,ndi@fwecmerﬂrﬁgs 21B
t hrough which a volune of gas "G' to be nmeasured or eval uated can enter and

| eave saf@neRGtive. rQGgASdéVﬂcéUF§°PBFl@€h€F§@In&QXﬁW%H%ﬁiQQ%ﬂﬁVQQu%Pls

adapt ed 5chﬁagﬁééewﬁ'tﬁhtth'éa)ﬁ%e@e%'ﬁd ih@editiont Witd raks 4id o hgcavity 21
35 The light rays 4_can be caused to reflect repeatedly against nutually

opposi ngcattefonsspf atpagwaidgedefthaitn§oys @seripred O akeDdosw1 such
as;phe 'iéiz'%&aéﬁgf%le% $Rati aRe $bGit2bReANT AR G d R AR PasS 1o a

recei ving detéctor
and relatlve to said conductive ridges and also relative to

said first and said second angle such that said insulating

surfaces will be devoid of said first and said second metals.

15 With the intention of providing a series of thermocouples po-
sitioned in rows and columns, it is proposed in accordance
with the invention that the conductive ridges will be given a
configuration in which they form n-number of columns, these
columns being designated column 1, column 2, etc., up to col-

20 umn "n", and where the number of conductive ridges in each
column is "m", said columns being designated ridge 1, ridge 2
to ridge "m", where "m" may be different in respect of reach

column.

25 In order to enable the ridges of respective columns to be
coupled together, it is proposed in accordance with the in-
vention that the first ridge in each column, with the excep-
tion of the "n"th column, and the "m"th ridge in each column,
with the exception of the last column, form interconnection

30 ridges, where the "m"th ridge in each column, with the excep-
tion of the last column, is electrically connected together
with the first ridge of the next following column, whereby
the junctions between the first and the second metal layers
of all conductive ridges within all columns form said series

35 of electrically interconnected junctions.



The detector 3 has connected thereto one or nore electric 5 circuits or

el ectroni-c circuits Ib which function to evaluate the intensity of the
light received in the detector 3 and to evaluate the properties af@d JUN: 2082
.concentration of the gas "G' on the basis of the intensity of the light in
the device la, anpng other things. 10 ¥he gas cell 2 can be conceivably
desi gned,,so _th el.ectr g i Ych i , €ntering

t he cavi frsufl \%lhlel Ij?‘ gllcltqgrg%t %%ttalé%te\é\{gzﬁg% Sé eit g‘?lddis%teygtnl%;\{%ﬁiaﬁasl Yown,
af t er hawvifnglheerndafdtecteed iagesdapt ed Inwthamnst wiildes owint 6 rediBndrhe cavity

21. This_|l atter alter IV nahl t | i ght. r- t, over an adapted path
| ength oFe%égguP?nSﬁggihlﬁ%ﬁﬁ?ﬁqpﬁe5é§%q%é€%ﬁ ﬁ%ﬁ%ﬁgﬁ%y be necessary in
absor pti on spectroscopy, for instance. 20 The gas cell 2 is normally

constructied w.th t i d of l.ur.al i .Qf ani,cal r{,S.. will be
see% fro%cﬁpétﬁlﬁlggl,@%t %(Ila]egg)sre%e t 21%)5?%&?&’?3& o%fle{:jt&tcxlg)L allnajtnﬁéenrco "a first
part or ecerpdapenbeZhecandaa Sec'dhd radbgearin emec arpoementar2B,a dfindt ch at

| east the.ﬁart.ZA i s _nade of a @Iastgp rngﬁﬁgﬁah %pdvq%% QF%) Uprned by sone
sort of ABUPGI A 8F BPESERY SFodEds 15 5 IEMESs Srett AdE st B %r

nmoul d, suaaheadscteieadhllye colmeluattier eurdfadehesegas orelde twadve tdiev erd -
adapted interior shape, j.e. in the interior of 30 the cavity 21..1n the
bt r af Bl Co S04 UG 20gL SRRTSEET N8 Sty COMSURE %6 & PR ISSCE s
base strtiet mheualhe iintesicoaned tpar rd R sarnd 28 jarceniotde s efhial gl astic
material and_their respective inner .surfaces and/or wal | 35 parts. have been
pr ovi ded SWEEH TAT 2L trSTAANY "o RdudtiE L 15 531 GaEt1g AU TR . so
that sai destiibacesom swakd apigaicent Ido ety gl W dheghtrasgfdaanii ve. The |ight
generating device la of the Figure 1 enbodi nent has 5 been shown in the
formof a separate conponent |lying on a supporting base or plate B. The

det ect or w3 ths talksQ nteewl oas o PePAialie o ReReIHion te lWddr R ApRar etie from
the follow ng descrjption that these 10 conponents can be integral%g ei t her
wi LR t hethast T2ATGA (HReTHO COWP e 10 Lh@IoROS et ridic @ i8lanGs thet i gure 2

enbodi N"efthe RS eHHlbACRRa2l Ghe? BR ARG 2ALE ddiate f IRl llvdaridgad thin
the gas cell or at least a 15 Fart of said surfaces 21C, 21D and 21E

2 .
are usuafPy¥TcbaCed ARLES CRSG e TRACHUR Ly et afn thgp Refdt! st of a

se ing or layer on a first or a second side surface of a first
conductive ridge, or a conductive surface adjacent said first
20 conductive ridge in said series of conductive ridges, forms a
first connection electrode on the thermocouple, and that a
first or a second side surface of a last conductive ridge, or
an adjacent conductive surface of said last conductive ridge
in said series of conductive ridges forms a second connection

25 electrode on said thermocouple.

When the light rays are rays that lie in the infrared wave-
length range and when the detector is adapted to detect in-
frared light, it is proposed in accordance with the present
30 invention that the upper surface of respective conductive
ridges 1is covered with a heat-absorbent layer and that the
intermediate conductive surfaces are covered with a heat-

reflecting layer.

35 More specifically, it is proposed in accordance with the pre-

sent invention that the heat-absorbent layer is comprised of



lected first metal in a first layer M, and a selected second netal in a
second | ayer ML, this second |ayer being intended to forma highly
reflective surface with respect to said 20 light rays 9, therew g Qgunobiorng
practically loss-free re Elections to be achieved. In the case of one
application of this kind, the detector18 is usually nounted in the close
proximty of the %gs ceII at 25 a light-ray exit opening 22. In one design

of the gaarkep| angh&hati $heohasd & ing la¥erecks ofPERT deRstii ch are
so ori enpatgd ﬁ.Q?’Erls' @i stavnsy 4RI .ng the gas cell 2 through an inlet
opening 23 and allocated a predeterm ned direction into the gas cell 2 or
the cavity 21, will be reflected 30 through the cavity in accordance with a
predet er ghngdagat ter N iZie t%@a%m&l%mdlm leron the def et oLy 3afm 2
predeterm ned angle of Incidence "a". International Patent Application
PCTPSE96Pe 928D h apgIBIcieBs: cratdm NG, MD BRPERBC; hafdt keee | aferpati onal
Patent Asmoﬁ@a' %f@%%E%U %?cqgenvw thy bl AL 100 Nos ¢ 1D 98 PP1S2, di s

s ~uN ~ cl ose exanples of earlier known gds sensors in Whl ch 1 ncom ng
| ight r aysthr sheepoarsd yefdfdcdcoad apatiir it calvithe i twacrebleahtenwith a
pr edet er f I r n ldcati 7 366 is
consi derggg?glgg%gl'?ltl}tser%%rt agf EI:Itoﬁ}:ésart g—g&sctﬁ?egtéllgﬁé. %&fgé %@ré}g%t t hat
the det ectdge8 kbail iwgded wateh thes pactidentt hiighdngiay®f i nci dence "a" in
the,best possible way, so as to obtain a sufficiently good neasuring
signhal. It is also 10 inportant that the detector 3 has sufficiently high
sensi ti vihyotrdetrh&osiagnhdle vieo abegcxzb@t etdtee:dnoeLliegmrJ's:oLﬂff:mctt hiat tgeenejlame—l i ght

vaves n.ibe LE' LaLedanelanath, ranasa & it en dised 1, goniynggi on wth

absorpti spectroscopy, consequen 1§ usua b Use detectors
consi stimgtel thesemnl f@lrettmret sseddnd snedlaslo llerwa/m ttdmjsﬁutmtermmttabl enments in
the formof.te r at endent r £si st anc eI erre such as,Bol oneters,
20 or thag%él (rep(l:?(?E tf $ &1 Ct%ed‘ranocstoﬁlpl :Is %slﬁ? ???/doJf t hese

el epent satsondaaklky mrﬂmammd 1rb)3emnmmcﬂha1g tsma/ervai mtcdmglmrrycsldn
series. The follo descri n ncentrate e_extent, 25 on
t he neasﬁngngau%W&“boﬁ&ﬁﬁgb toa? &&G&t e ‘flrfgét I%Otf}br?na% %f“?ﬁﬁ% r

seri es- cophectédelcheramceuiltedle optical properties in connecting

with the reflecting surface to be formed within the cavity.

20 With the intention of providing the possibility of utilising
different measuring paths inside the cavity, it is proposed
in accordance with the present invention that the first cell
part can be provided with two or more different detectors,
and that the second cell part can be provided with one or

25 more detectors.

The present invention also relates to a detector that has the

properties possessed by a detector produced in accordance

with the aforementioned method. The method and a gas sensor
30 constructed in accordance with the method offer a solution to

all of the technical problems recited in the introduction.
ADVANTAGES

35 Those advantages primarily afforded by an inventive method

and a detector constructed in accordance with said method re-



Those skilled in this art will realise that the foll ow ng proposals can be
nodi fied,appropriately to provide series 30 connected resistance paths for
a Bol oneter. "According to the invention, at |least the detector 308 JUN 2002
constitutes a part of a surface. This surface may consist in an outer part
within the wall parts of the cavity 2l1iand "cover"” 35 the opening 22 with
connection |ines drawn down towards the supporting base B in connection

with the Sdéteecitorth® @PilHEY o PIRIYFIND DA YRHFRE 1507 | CRTFERIOD, where
requi sit iGNnEGd NGdidlsr ae 4 o imsh e TAvea ded SEL OF £ S-FBYe ahdRidAt xgl y be
formed within a surface 5 part_ of  the part 2B that lies closely adjacent to
the | ocalgigy FdamedRaEdtiFFuir Wherehh tHeEd Pargoneerts phviedinth a
95 refl egicgftGesurface i medi ately above said surface part and "covering"

t he opening 22. 10 Figure 3 shows, in accordance with the present
invéntion, that the detector 3 is formed specifically on a body having the

form of apdMNdeNy it He DARESUJACE ?tiet%c@oxp%ﬁaﬁ);ir?%i@é%ra updeglyi ng

supporting base surface B. In this case, that part o e underlying
support sS@tfgcaBPethfl fsapmee 3RO didiheratak tokedents corprivsaeirof one

or more $idRee d agi s &ﬁmmawp&{%@@w&gﬁml aptiS SheppaL. At

| east the surface redgion or regions 3a i e coated wth a first and a
second eldeddqtedd ird@amiattedelmet Jag Skl Mo o s stiesdutegersabei ng

| nh@nded ded IR Bty MG} Sdifk AGGA dance i £ gir @ 4.1 INps &, prr sons
skilled in this par.tlihlggtrjl ar a% véﬁl realise thatglg tgo omateer Te %i res only
a first &egcofi efniescumiue@®d ithermlalelenantomnhddeopp@riphtabl vy

formed SWefl"’lcealri%QhQ{‘y-irl r]:c];éﬁiréeacﬂis[emi I}gat}rp‘pographi c structure shall form

fromthe electrica conductive laye oop whose electrical resis 30
tance varies with tenperature. is also possible to forma first and a

|t
second | e f ogr i€ Str er.e t fir 0 is
al | oned ﬁgl%bgyeexpose%aptdoeq—i%%?o er{r?ooc{%lghjté r%%/%&lg&;l%d xmletfhe ?{:{%‘ Sé‘%%él#lf%gp is
i nltthe skhadow wforiquiadeintal iyghoriaysy ase & 1 esaldibfcdhmedbd Dpographticre _
structur g, 3% NGlant Nt SHARE A FAPENSA ) 10, D8 B Tl MRLTALgns 11
production of gas cell base structures, for instance in a

plastic material.

20 The advantages afforded by a method and/or a detector accord-
ing to the present invention are applicable with respect to
production, enabled by simple high precision manufacture, and
with regard to cost by enabling the mass production of sensi-
tive and effectively aligned detectors that are especially

25 adapted with respect to their application.

The primary characteristic features of an inventive method

30 are set forth in the characterising clause of the following
Claim 1, while the primary characteristic features of an in-
ventive detector are set forth in the characterising clause
of the following Claim 26.

35 e



background tenperature. O~ JIIN20@ 25 In order to obtain a chosen
conductlve pat.tern, an electric and/or an electronic circuit and/or
electric or electronic conponents, there is required a well-deve)$
topographic 5 configuration on the chosen surface region of the plastic

el ement, and a particular netal coatindg®pplication. Al persons skilled in
this partlcular field are c Fable of creating a topographic pattern on an

el ect ri cARLEE PRACGRIAEIAY QF afHE t ABAWINEP provide a desired printed

circuit or the like subsequent to applying a metal |ayer or layers thereto.
It wll be understood that in the illustrated case, the first netal |ayer
M is appt M&Ehas tard siir§as eSeREPHNNeBHRSr heAtHECE5CAFAFSETARGEE OB ot her

than 90 ahd ha-dvuiml s neddtibat wihe s660pd ABLAkibayeknMioke aeehh@db@t a
second angle "c" other than 90 and differi nghfromthe first angle "b".

These angiags O exaipler whkharefererce ntonthandcearPraaienpl éﬁéWlQQSThe
t opogr aphif£ et ure and/or the form3a provided with electrically
conductive coatings provides the function of one or nore several
thernocoupl es, by virtue of the first and the second netal |ayers M, M

bei ng al | owed 4,0 OVer| 31 t}‘i‘i&h%‘r Sscfrﬁﬁlelfi*éé acgc @rﬁé&&’HH‘Ss%&@%Rr 25

Figure 5 shows the p055| produci ng the etector 3’on aresfricted
surface region and to mf)cmc@a$ ePRMSPE Wl ketup cori acplaty Sr aasle or

el gt ric andlor el eotrapla, Lokl 4% Sinc AR Kequ! sl epgpEngston pads 3 " !

wWithin this restricted 3 ace regionin t hat descri bed
above, i.e. by coating ‘@Qmagn@mﬂltt sts usheowe aWweh ohe bothemepaet abn

| ayers fromdifferent ﬁz? ééé@a[ﬁ%d 'Plciﬁ??égng?atiﬁ |(§e‘9£{3803ed

in accordance 35 with t e |nve I on e und ng suppo surface 31
i's produced by shapi ng,amsaichastsemedl| ahicdhgyh prlesss ngdaptedbassonding to

the specifications given in accordance with the

15 present invention in other respects:

Figure 2 is a schematic, side view of a portion of a

first cell part according to Figure 1;

20 Figure 3 is a schematic, somewhat enlarged side view of

an inventive detector:

Figure 4 illustrates a detector according to Figure 3
that includes two layers of different metals
25 which form a number of series-connected thermal

elements in the form of thermocouples;

Figqure 5 is a highly simplified and schematic illustra-
tion of a possible conductor path, electric
30 and/or electronic circuits, and connection pads
that can be formed in accordance with the in-

vention;

Figures 6a and 6b are schematic side views that illustrate
35 how a detector-adapted base structure can be

formed from a die or mould and a model;



Q5 JUN 2mt 26 against a die or nould 31', where at |east a part of the
moul d corresponding to the detector 3, according to Figure 6b, is produced
by electroplating a nodel 31 " of the detector 3, said nodel 395 QeNe
.produced by mcromechanically 5 working a substrate, such as a silicon
substrate, where the topographic structigre and/ or configuration of the
nodel 31 " is chosen to correspond to desired surface parts of the de
tector, electric conductor paths and/or electric and/or elec tronic
circuits. 1GAhler nati vl Msthe ase didr e SOt FAr Sepac gan be
produced by shapi ng, such as noul ding, pressing or enbossing, said unit
agai nst a die or noul d BRIt BHONIRY |teast EHFeLbf the noul d corresponds
to the detector 3 produced by micro 15 nechanically working a substrate,
such as a silicon substrate, where the topographical structure and/or

confi gur at i AR Bire e susta slemul fied colrp) stmait on | \n delpdh deimw oihalesi r ed
det ect or-associ ated surdiace i t.or. S

el ectrical and/or el ectsf'r oni cqgﬁ c%uiafést%%%déi%%?% %%%@hoalta%%{ base unit
31 may consist of a di dciratesl gfin sep@tatan donporemsandappd ied trmcihe first
part 2A. However, the VO U 5 Ie%{‘ggo.di ment for integrating the 25
detector 3 in said cav%ﬁ{%} z;itlaéthgvm in Figure 3, where the base unit 31
constitutes an integral part of the first cell-part 2A, and where the

det,ect or - as ' dy surf f ?am i.nt_egr.al r C
bellg)ngi ng tgquélﬁdeecavi tlqug%.t%og%eg‘%% esﬂslrgo lglveﬁeéfrﬁcgrgﬁ%(e %)%gleesu%ré‘? %1 is a
di screte conponent in abdmrdancean the Fgplrated orl ertritaghal fipanta of t he
first cell-part 2A, it J si:hl e t oat e cavi tyassoci ated surface
sections and the det ectéo%rgc’g%odcllq‘ emae%saﬁlr a]@efmafce parts at one and the sane
time, preferably with the sane netals. Q5 JUN D02 27 The present

i nvention also enahl es the topographic structure to be gdapted,to provide
t he requi si tEZlgcuornenglc i o paadgszjibé%n'aannlcbeﬁlodrtﬁegivﬁge"f osréoa"i”d‘%ﬁfoe"&t%rd%t,e Y¥%tric
conductor paths 3', can be isolated electrically from a surrounding

metal layer;

Figure 11 illustrates schematically and from above a de-
tector that includes a plurality of columns of
20 conductive ridges, and shows the columns inter-

connected electrically;

Figure 12 illustrates schematically and from above a de-
tector according to Figure 11 with which the
25 columns are interconnected electrically by
means of electrically conductive surface sec-

tions;

Figure 13 1illustrates schematically and from above how
30 conductive and insulating ridges co-act to form
a detector that may include a plurality of col-

umns of conductive ridges;

Figure 14 illustrates schematically and in side view how
35 conductive ridges can be adapted to absorb in-

cident light rays; and



5 and/or electric and/or electronic circuits 3 " . Alternatively, the
el ectric.-conductor paths 3' and/or the electric and/or the electronic
circuits 3" can be forned in the second part 2B. 10 According tg tm
_present invention, the formed detector 3 nmay conprise an integr P par?“%f

the first cell-part 2A, as illustratedgn Figure 3. It is assuned in the
remai nder of the description that such is the case. The person skilled in
this 15 art will understand how t he present nmethod shall be applied when

t he forned of cdo of + tit can jnt rt .qf fi.rst

cell -part Zg?&ﬁfgigspa?§i§u é§ﬁ$§cg%§ggﬁggfhfoggbgbﬁggctﬁglggggﬁﬁﬁihthh a
20 nunber of conductivefradges &els' where theaghnet shefecesnddcttinee ri dges
has a first side surfage.5 L a d upper. . surface
5c. An internediate su§$3c§eé? ggg?g aﬁégghggékaﬁggﬁgggﬁi&@quﬁfgggﬁ IS

| ocat ed between two mubernl by ddfeacé&éntrsconductive ridges 5, 5. 25 It should
per haps be nentioned that the expression "conductive ridges" nay be
sonmewhat m sl eadi ng, since the topo graphic structure has the formof a
great | y DESOREHTIOKYOFCENRBOD IMENTS! WTe'PREISENT PREFERRED ure i s conprised of
a plu30 rality of narrow rods where the rods in one row (or colum) may be
slightly offset laterally with respect to the rods in adjacent alternate
rows andrMit hndehtepgnten@dssot odiaf er@l ke, gt e 3% A% PrErdAUSiNg a
described with reference to Figures 3 and 4, the electrical] ,
nohocondﬁéﬁi§%nﬁa§eaﬁﬁPF1§feﬁs%€6§¥%6“MﬁFﬁe ipvention Eﬁg?%ﬁ%%rﬁ33¥9%t
netal MlgabraefbEStraBabf wi'th Relg@lrdt iten pod ithe ndele o rrdacstand with
the second nmetal M2 at a second angle "c" relative to said detector
surface. 25 ThéePpratealgié ©F" ashd Mred &Yaft 4§ dotasarlt el &h r&as si de
surface sangpd é&mE@ﬁéht@ Palnofast R eURREr gunface 5c of re spective
conductive ridges 5, 5", 5" and at |east a part of the internediate

conductive surfaces 6 will be coated with the first metal layer M, and the
seggnd apgel m'éE'ﬁo?hﬁhls Be k0 qadaptied S Qalak L R 3ecand §{Llgy Sty fags Sb and
at least a part of the upper surface 5c of respective conductive ridges 5,

5, 5 " LUZRENEt ahdads departibeld mege sueciaditdtve icoridectiode aytiridices 6
will be goatgd whth the second netal |ayer M2, in accordance with Figure 4.
15

Consequently, the following description deals mainly with the

20 gas sensor adapted detector.

Figure 1 thus illustrates, among other things, a detector 3,

which is adapted to co-act with a gas sensor 1.

25 The illustrated kind of gas sensor 1 includes a gas cell 2 in
which there is defined a cavity 21 that includes openings
21A, 21A' and/or openings 21B through which a volume of gas

"G" to be measured or evaluated can enter and leave said cav-

ity.

30
A device la for generating infrared light rays is adapted to
generate light rays 4 and to direct the rays into the cavity
21.

35 The light rays 4 can be caused to reflect repeatedly against

mutually opposing sections of the walls defining said cavity,



The first and the second angles "b", "c" shall be adapted so that the
second netal l.ayer overlaps the first netal |layer ML on the upper surface
5¢c of respective conductive ridges 5, 5 and on the internediatd SQuNgmpve
surfaces 6, 6' so as to 20 forman electric contact with ML2, M1, and so
that the netal layers ML, M2 will formz series of electrically coupled
ridges or transitions M2, M2', M21l, MR1' between the first and the second
metal s. 25udls avyideatillovatFrgedewallt estiesndl £4Ci n2aDsapded 18f tnel mal

el enent s, er_o LeSs £an hgr mal el ements corresponds
to the nu%%gfg%¥€$?d€%§g F% %rggégﬁglggtggggggoglgétricalIy functioning
detector 3, it is necessary for all thernmal elenents to be insulated
electric 0 undi a S nba- - | ayers
VL Ve | b HERR e, T nk S R ReCEBURE e RUELSon: B hBRE RESERIT, LoVT
fronst he oetabitayer seM& r&éBRconitheisar tbunbiiny funftécen Ae ieMalsktat ed

in Figur j f, posed, in r ,th 3 h r t Al nti.on
that he T ehtutTabharet Ene SAAE" FPEFEL fo e BebRERER' 3 BETC". oo
of the imevalbmitéi ght propéstiehl 20@2o29thebyopositireniing dife tiet gatsor 3 in
relation g 'Qﬁgtb!aé?*s‘t FaYRets %859&9%55%@ ﬁi‘§ﬁt"“lh' threr adiate the
upper surface 5c 0 respec?lve conductive rrdges, and such that the
i nt ermedi bd ¢ @oowlgicotersthiages 6 will |lie in the shade of the 5
conductive ridges with respect to incident light rays 4. As will be seen
from Figures 9 and 10, electric isolation, or insulation, 71, between the
det ect or Bhangasucedungli sgnnekaktohagerabMiRdebRBnes aehithdedeweldt rivhe ai d
of insulating ridges 10 81 with agﬁaﬁ nt insulating surfaﬁ%s 91 h Iogqing
to the iﬁ“?%ﬁ?%&%dwﬁg?f’aﬁgc 02Posit PP onBAVFRI 4t i FBLEE1BSchH 6t Y 1&dd
rel aLi ve wpll hﬁar?ndugthgedétéﬁ%rgs E'itlﬁér; daﬂdcteb/albirVEaBOshbﬁmf,i I’aﬁt— and
to the second angle "b", "c'"_that both the first tal coating and.the
second nekSl ROBTRRGPRFH TEEIEBCRE SBnRUBRCEHCNPROGE aPEd CSUPPAERETIT
Figuses Stieandcddiaysplshonwibowaateel HiBephatidgesnableansheugtigiht Irtayiss
desirable to obtain a Iarge nunber _of %griescoupled transgtiong,frgglone
metal to the“VffheraRetdfPteA BALDOLABATROCENREACHILRE PaLHI HELHADR &Pe
sensitividawiof the detest fey3pel hebbsksrReeassBEY rp@ ibACkpase rikecpyhber
of seriesconnected transitions, the detector surface will obtain a
pronouncetPbbtohtPRR%pe. For reasons of measuring technol ogy, however, it
is desirable for the detector surface to have an 25 essentially square
shgg&. Accordingly, it is proposed in accordance with the invention that
on

th duth® V25 88ks Rabé ROEBALLYUFERPERUGRPENVEEM SPEséd da Ofufbérl Uof

col ums of MKt pabkympahahkebicpadusti ve 30 ridges, as shown in Figure 11,

where the nunber of colums is "n", here designated colum 1 (kl), colum 2

(k2), and so on to colum "n" (kn) where the nunmber of conductive ridges in
respecti vgs cel UIMsei Seefl frbar gidaskegnat eder gdgecti(ab) isr icda®rd sal )b fand

so on up to ridge "m' (am and where "nf may 35 be different tor respective
col unms. @ combination of’ a first part or component 2A and a second
25 part or component 2B, of which at least the part 2A 1is made
of a plastic material and has been formed by some sort of
moulding or pressing process or by embossment against a die
or mould, such as to enable the interior of the gas cell to
be given an adapted interior shape, i.e. in the interior of
30 the cavity 21. In the illustrated case, the second part 2B

may consist in a flat plate B or a base structure.

The illustrated parts 2A and 2B are both made of a plastic
material and their respective inner surfaces and/or wall

35 parts have been provided with an electrically conductive



fl 5 JUN 2ND 30 In order for the ridges in respective colums to forma
coherent .series of junctions, it is proposed in accordance with the
invention that the "m'th ridge "am of each colum, with the exquagﬂpz@b
the last colum "kn", is coupled electri 5 cally 51 to the first ridge "al"
of the next following col In this way,22he transitions between the first
and the second netals belonging to all conductive ridges wthin all col ums
10 for mmetadtmbAYSEri 88 &hag| ééid SHHPERuNedFUnAd s Y IFilghe 12
illTustrafeshap enhRdipeRrt cichivli.ch the electric interconnection 51 between
two ridges of "two nmutually adjacent columms kl, k2 can be effected by
formng an electrically 15 conductive surface section 51' as said

i nterconpget i 9gnt FHEHES a3 nlyl Lbustikat as Urateran resaa aldub SOWRER: has
t her nocoupl e can bé constructed ?y conbining electrically conductive ridges
2

al ,5a2 wpeani ABAVat LtAgtheddesme Pl 20 SEPIra tH SEMARNEt o iNP &t dance

Wi th thespresepinhnKeaLi 87 bhat et e seid ef tfct@rect Hicallldh canHrtdye,
ridges formthe series-connected thernocoupl es, where the netal |ayer on a
first orsemparatecenBrengatsurface of a first conductive ridge 25 kl, al, or
a conductive surface adjacent said first conductive ridge, in the series of
conductive ridges fornms a first connection el ectrode 53 on the

seri es- cbhneti édbehappesensl Eroandhehdo ld oMimg ders ar igddend Eiade tgdace of

alast c i Ldge .k I : 4 j t:.said | ast
301@onduggﬁéén%#gge?hﬁngﬁhgngggkggeg?eggﬂ)uc?#&gl?#3%2§§j$g¥ﬁ§ﬁg:ggcond
connect i bheebecfrodeos4 thue bhsesetirastogendct ed t hernocouple. Figure 14 is
intended to show in particular that when the de35 tector 3 is adapted to
detect light rays within the infrared wavel ength range, the upper surface
5¢c of a ¥Eespket Figuren2 efbBbdluNn?~» Ibedisstrifiaseas doeé nmedl hearsbvielled with a

heat - abs n y 5 d i rmedigt e oty f S oyered
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t he incide i ght,.rays shall .ahsqrb the.gre t. _possibl.e rt of_the

t her mal ‘éﬁgégbwgrgégﬁ r|e|1|1ti r?@itggn?a&ed:ﬁt Ivﬂa(yghgr%hoean(%so.n Setp(;aoo § <o der

poi nts, leetethéieendmettiade isurEf foestbdtayegen Mlhe and a selected second
metal in a second layer M1, this second layer being intended
to form a highly reflective surface with respect to said

20 light rays 4, therewith enabling practically loss-free re-

flections to be achieved.

In the case of one application of this kind, the detector 3
is usually mounted in the close proximity of the gas cell at

25 a light-ray exit opening 22. In one design of the gas cell,
there is formed a number of reflection surfaces which are so
orientated that light rays 4 entering the gas cell 2 through
an inlet opening 23 and allocated a predetermined direction
into the gas cell 2 or the cavity 21, will be reflected

30 through the cavity in accordance with a predetermined pattern
21C, 21D and 21E and fall on the detector 3 at a predeter-

mined angle of incidence "a"

International Patent Application PCT/SE96/01448, with Publi-
35 cation No. WO 97/187460, and the International Patent Appli-
cation PCT/SE97/01366, with Publication No. WO 98/09152, dis-



10 conductive ridges, shall not be subjected to incident [ight rays and are
‘therefore shaded by the conductive ridges, as earlier described. However,
certain amounts of stray |ight may occur in the cavity, and car?qﬂﬂp y it
.is desirable and appropriate to cover the cold sol der points h"a heat 15
reflecting layer. According to one prebgrred enbodi nent of the invention,

t he heat-absorbent coating 55 is conprised of a |ayer of carbon, whereas

t he heat cdlvser eramploe oy &6 1 e JMPYWE el D SMTOF 220N fWhieh viEngemang

| ayers ’ N I fgga Y first
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ot her of ddmwlanae ettt 4 ayerde Wrmiazed BRtoeh 25Ined Tt ioma tokdteéntent in
rel ation t i ght n; be i : incident
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partss. | mfortders tdeddmintidre. anount of light that is reflected down 30
between two adjacent ridges it is proposed that these are po sitioned
relative to incident light rays so that the netal with the | owest

refl ecti dt cieefimmiemnoftide the deféecter oh toedliigientwiils tdepeaest al
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respect tas apt ickatiaipt opesuf £isciaefl gcgoom rodaswringesidgnght rtayss ahdoal so

wi th respect to their thernoelectric proper ties..Thus, the first.petal M
ehel "t PRROTER (HE e TP aner ST ity Mg e i
t her noel eaty it effecti e Loc@die adetédtedne anot her. According to one
preferred enbodi nent, the two netals are gold and chrom um respectively,
where chromumis the first, 10 innernost netal M, and gold is the second
metal M2.Likhits deuspesci fhenl fdonacvieant Bggiotiswate s hen detteciof rasednwanéegr al
part of the s cell, since_gold, on top of.chrom um.has ver ood opti cal
Shar act eri€RqiEs. 4894 (AERFTEBe BRTEa R Hae™] ¥0¢ HEOeYEE? oPOFe2 bt Ol
i ntiegpr al gpdtisddiey gasndetdnsdyiien 81 yrantf st wsesl byo i isel detadtappl i ed to
the gas cell, or if the wall paris of the cavity in the gas cell can be
coveredzﬁ?qqﬁ§ﬁkﬁﬂrﬁﬁeﬂ%eEW%Pa%bﬁm%ﬂt§o 20 the surface regions of the
detector, for instance through masking, then other nmetals than can be used
wi th nore advant ageous thernoel ectric cga%fcteristics. It will ?Iso be

e
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illustrated in Figure 15, in_which the first part_ 2A includes integrally

twrbr e heiereheChet ectbrRentsS 25 LhegreroBRl #f ovidf ngeRRet$8Eb%d part

2B or furdheynse£ontdeRants Yt Hs@ARL PreARiRcEE] e630cbMhBc8Bng34evdhalit erm
rays of el ectromagnetic waves, |ight beans, and nmare specifically |ight

rays or CBHME S $TRERCE hdNi AEFLF2d wave length range or infrared 1ight has
been used generally in 35 this description. It will be understood, however,

that the
The following description is concentrated, to a large extent,

25 on the measures required to construct a detector in the form

of a number of series-connected thermocouples.

Those skilled in this art will realise that the following
proposals can be modified appropriately to provide series-

30 connected resistance paths for a Bolometer.

According to the invention, at least the detector 3 consti-

tutes a part of a surface. This surface may consist in an

outer part within the wall parts of the cavity 21 and "cover"
35 the opening 22 with connection lines drawn down towards the

supporting base B in connection with the detector 3 of the



present invention is not restricted specifically to infrared O 5 JUN

20! ?2 33 light-and that all rays of el ectromagnetic waves that can be
detected by thernpcouples or the |like can be used, such as el ectfjHrpnemc
waves within the mcrowave range, for in stance. 5 It is pointed out that
with the intention of facilitating an umnderstanding of the invention, the
devices and apparatus illustrated have been greatly enlarged and greatly
sinplifi BLIRRe pt atttuatragprreatinGre, IERR iShAe ForRes tddd &39S \d1e have
10 di mensi®pgedn the regions of millinetres or a centinmetre, whilst the
detector and its ridges will have dinensions in the mcroneter range.
However, the present invention is not restricted to specific sizes of the

conponentfh ande 8L Ho €0/ RAPCAN T TR thawa yake dRYimedd wditFaRSiONfir fdke
accordance with 15 the requirenments that ‘prevail in respect of a particular

appl P cat iRA L 1T wEhe BartindBr $0add st clivs siw eddiasenits teottreestddat ed to

the af oredeserébednandetbbysthr at edneremmiinf Wy gedients Zo¢hesgof, and
that nodifications can be nade within the con cept of the invention as
i Ilustratwedthnatf5° fiodf bedagn€k abusface0ibmddNaPB2y34bCl Al BBid. sAretckod t o

forma detector in,co-action Wth a gas sensor and intended for detecting
el ect r ondymet i 2 HavEQVeLdRA agkg PﬁF%&P@dggrght rays, passing through a gas
cell, wherein said gas cell defines a cavity which can encl ose a vol une of
gas 60 be_peasured or eval uat ed, ggerein,a surface, or parts of a surface,

t hatO f or i WAPF € par EROUFL hith &&C@TGRD et Ty 5y iPEE SEDard VER Y with one

or nore difderent aetakbtbaysrsswirbhmb@ hediftientinen oof & yganta iy face
which is hi%hlé reflective with regard to said el ectromagnetic waves, and
wher ei n sEife HRFBcPSr aPsURIEKAVIRIT ekt SiH{agét Sli $8d d Pattato & d

detector isr§&f "BHdER19Mng! ebbotding BAReC ARAUGIHY @ base Hirdicidde; in
that a part of said baSe Sstructure intended to 15 form said detector is

conpri sedtR#t oRRT br ofptBesUpAgEd YASG SNEPRAE iy rd acspagr dpttc dlomrs Udtaur e;
in {hat alct@aplqbbeceyhl ace of et QS W Atk 8InRRe SNRIdd Nk SRl

t opographi cal structure is/are covered with a first electrically conductive
metal | ay?2 WRFRAd| §opAgsaRdd ced Ivolm faibd astdio@ll er@rdl.enent; in that said
first netal layer is applied to the surface structure at an angl e of

i nci dence other than 90; and in that the topographical surface structure
and/ or cohfi ferati bheofURlpck arddioactori dgdipnsoRdudsi/\ped BpatathsyyHden

thus appljeg; pLovidasat BechUaCkIQR +3f: N8 Pl diRAS tiRer Mlta1l 1ayer M1,
20 M2, these layers being intended to form a thermocouple in ac-

cordance with Figure 4.

Those persons skilled in this particular art will realise
that a Bolometer requires only a first electrically conduc-
25 tive metal layer on the topographically formed surface re-

gion.

In this case, the topographic structure shall form from the
electrically conductive layer a loop whose electrical resis-
30 tance varies with temperature. It is also possible to form a
first and a second loop by means of a topographic structure,
where the first loop is allowed to be exposed to incident
light rays and where the second loop is in the shadow of in-
cident light rays as a result of the topographic structure,
35 therewith enabling compensation to be made for variations in

background temperature.



25 elenments. 2. A nethod according to Caim1l, characterised in that said
thermal elenent is a Bolonmeter. 30 3. R nethod according to Caim1,
characterised in that the surface region or surface regions of.sg'
.topographical structure is/are coated with a second electricall B0 ve
metal layer; in that said first nmetal Imsyer is applied to the surface
structure at a first angle of incidence other than 35 90; in that said
second netal layer is applied to said sur~ face structure at a second angle

of Incidepce r.th d f ent,_t |d first
angl e, anggi%géggt éa?gtglrs an saléggégggé@g ng% ahér%na%é%%huééﬂ to
over| ap eauxd/othen aﬂehtnodnsccereusmrEadéopaeﬂecmtlsaod g¢éeettronics 4. A

nmet hod ac C rise hat sa Lrst e al_|ayer
and sai d COERRERtR. tRETE r s8aRE ek 3ChelT -k 3R ShEBbsTRNE S ne
funckion oénélgheannonuphethe sabdedi soréteesuehaoe partheoblaamdcdetector.

10 5. A ing to d 1 ¢characterised In that said
detectorn$£Q%€O§Uceag gaFtlcglnEsﬁFgggecggéloﬁ agﬁg Fﬁ%€ﬁ§f el ectric
conductors and/ or electrlc circuits and/or electronic circuits are forned

on said ljmted surface. ion_in the sa A_ret hod ccording to
S SRS R e T R B e e
topograph&ne&tShgphngoppgraphuonpasuehnasnaaﬁouﬂébmg;canessunguabtemhossing
opefgtion, 2081 PRE¢ 3,918 Lo TRYLd Lt AR EXh BLES 24C2TRLETRNEAN Y, LORAY,

subsequent to applying a metal layer or layers thereto.

It will be understood that in the illustrated case, the first

metal layer M1 is applied to the surface region concerned at

15 a first angle "b" other than 90° or the normal, and that the

second metal layer M2 is applied at a second angle "c" other

than 90° and differing from the first angle "b". These angles

"b" and "c" normally lie in one and the same plane.

20 The topographic structure and/or the form 3a provided with
electrically conductive coatings provides the function of one
or more several thermocouples, by virtue of the first and the
second metal layers M1, M2 being allowed to overlap within
discrete surface parts of the detector.

25
Figure 5 shows the possibility of producing the detector 3 on
a restricted surface region and to produce requisite electric
circuitry 3' and/or electric and/or electronic circuits 3''
and requisite connection pads 3''' within this restricted

30 surface region in the same way as that described above, i.e.
by coating a topographic structure with one or more metal

layers from different angles.

As illustrated in Figure 6a, it is proposed in accordance
35 with the invention that the underlying support surface 31 is

produced by shaping, such as moulding, pressing or embossing,



20 raphical structure; in that at |least a part of said nmould correspondi ng
to said detector is produced by an el ectrode plating process or |ike
process agai nst a nodel that includes a topographical struct ur e (RS JUNe A0
W th respect to said detector; in that said nodel is produced by

m cromechani cally 25 working a substratZ such as a silicon substrate; and
inthat the to ogr hi cal struct and/ or the configuration_of said nodel
i s choserf4dt ?r%s@bﬂdofomaﬁgg géedev 8F8ra&sé&é?ﬁtgdpgangéetgﬁrts
e|ECtriCmwMKHKﬁ&Eﬁesﬁ@ﬂﬂﬂﬁg6t6CtheCdaﬂdbﬁbrEBECthDtdlﬁgrcUIE&gu&@ 7. A
met hod ac rdJn to Cd ai,m 5, act sed in_tha i,d base. unit

pr oduced %@C deb ¥t £ ﬁCEEBBE géng ﬁDHPthgﬁ?p?eggiﬁanF éﬁﬁb55|ng
operat i Oftoxﬁgiﬁ,l r@él@ Hb&e Dr 300Ul He i hat pbaauaedorzspl fRIeRbaky haapeanaphi cal
structure; in 35 that at |east a part of s noul d correspogdlng to said

det ett or TF PR eHUBFL AR B onBERRNRE AP §1 FRPnS“HS§EB§Fr at'@ere the juny 2~

36 such aﬁozibéié;blﬁip@ stbsttate; aﬁaﬂiotncbh@‘ligblﬁﬁtti@ﬂoglfalﬂth&xbd%tlr gqtrure
and/ or the con |§urat|on of said substrate is caonplenentary with respect to

desired det 1VFERSEDCFAFERSRARE akR 63?%§edeFéEFPF8 PBRAGCPSr tp&t K€~ and/ or

electric taéwltl@f SeBbeetiONEEn8LEEYLt fatBs AnARbROA18EERAE BEAYOrCledied-1, in
whi ch the gas, ceII is formed froma first and a second part which together

forma cdABAC HaFGetEFised in that said base unit is applied to a 10
surf,ace part on the inside of said first cell part. 9. A nmethod according

to daiml, in which said gas cell is formed by a first and a second part
whi ch t odet HFnN2eFYPkY a E%@l??secﬁﬁiéc§érﬁgeﬂnlhntﬁ&€u§§|éab§§8 P&t is

conpri seq; @qdded Warshapi £9! akudht Bssabdibihgt pebkspagt oragdpbRstiRgt, said
det ector-associ ated surface parts forma part of "the inner surface of said

cavity. R urthodgateskdangieoct BPWLY, 33, gwhberg, aghdeaéteri ®edt20 in

that the savidy-Rsspdi &b efospbhage:seehtons tBEEoE0s! gdodlicbhCLARE dilgte as
det ect or-associ ated surface parts, and with the sanme netal hod

acdé%mluFQQhQD%ﬁ¢thowOBklEEaﬁaéﬂb$t§é§evnSQEhthétaséﬂélﬁépogpéphlca
Structur &S, gdankedrL Ot RE OL‘bBSgE%?HLéb&es‘E?GE%EEEOQnB‘?Q% behenging-to said

det ect or, el ectTic conductors or electric and/or electroni¢ circuits.
12. A metthieh otk ngub@tcia‘aenﬁg'oitsgcomnéﬁa@némrséa depP8odehit cal detric

conduct ors; A04l/ L+ & E’SIrféleﬁEgéQédeEEEEEBB' Ea?'t%cugﬁéc%?cf ebiRd e sai d

second cell part. accordin Clarm haracterised in that
t he topogﬁﬁmm(ﬁndéQIu@iacbrbéﬁbnghﬁéoroeéapﬁréé@écpércas§§C|ated 35
surfqace part includes a nunber of so-called conductive ridges; in that said

conductive ridges have a first side sur
Figure 7 shows that the base unit 31 may consist of a dis-

crete of separate component and applied to the first part 2A.

However, the most favourable embodiment for integrating the
25 detector 3 in said cavity is that shown in Figure 3, where
the base unit 31 constitutes an integral part of the first
cell-part 2A, and where the detector-associated surface parts
are an integral part of the surface belonging to said cavity
21.
30
Regardless of whether the base unit 31 is a discrete compo-
nent in accordance with Figure 7 or an integral part of the
first cell-part 2A, it is possible to coat the cavity-
associated surface sections and the detector-associated sur-
35 face parts at one and the same time, preferably with the same

metals.



05 ,!t!IN 2002 37 face, a second side surface, and an upper surface; in
that a so-called conductive surface is | ocated between two adj acent
conducti've ridges; in that said first angle is adapted so that s@igi JuNr 202
.Side surface and at least a part of said up s per surface of respective
conductive ridges, and at |east a part 20f said internediate conductive
surfaces are coated by said first netal layer; in that said second angle is
adapted so that said second side surface and at |east a part of said upper
surface afhd gafeedntyeigoacticén vel s¢ dgeshlandthé tepsgrapddcpattuotusai d
i nt er medi atg}con uctiyve surface(i%J @ge coated. W sai d_second netal ,l ayer;

I

d wth
in that <& P%iTEPHE S’ & € aF 8TUHAbE B dCRAEhEt R P E %S edond net a

| ayers owstl@apgiang forsabh desttde Bponéhettid t hcsaddctor spatrsal | ayer on
t he upper_syyface, of respecqi}' ve conductive ridges ang, pn the 15
a I

i nt et medidtY TorfftetF S sthd/aese L eubhP R hat CSRF U het Al tayers form a series

of electrically interconnected junctions between said first and said second
nmetal layers. 14., A nmethod according to Claim 13, characterised jn that 20
Sai 0 det EOtTEIROE W ed- 6 HeRt B ( SORTRCTOs B bhina” | cFa0{ $5ett8 i ni dent
light rays.edtirt eoid FRONES | €1 ¥evesniSuehrihats sai d cagigentolinght inays
wll irradiate said upper_ surface of respective conductive ridges, and such
that sai FAIIHIRRA REF totRlucti ve surfaces will be shaded against inci 25
dentp | i ght rays by said conductive ridges. 15. A nmethod according to Caim
13, characterised by elec trically insulating surface sections forned

bet ween £EHPIBTAUCET V&S i RigRIen i 1TV RF HOR nt BRerebe BRRA codpbBEE PV e3sBRYaces,

30 and s 108 1S Ui { 8€Sr SECHA PNSo Pt ROOE NBsE OcSl dopasesaNi s 16- A
met hod according to Caim 15, characterised in that said electric

i nsul at i ISt elvedE BUPRdsT t | bhi by 395WRaed el i Hlaw BeTagndeHges Wheh

adj acent lge d acias s or1ead | fekh NSyl @l 3026809 BEfBELSok €Ll | Yeqt Pneaghsot her
and relative to said con ductive ridges and also relative to said first and
sailP sec art- Wil jNdersndmpwuniresor TRt a8 todxehatk ke ceaplagdof both

sai d firgihdNd il £ SREP Wk TR G r | QYES Snop é@ﬁgtigﬁgéaéﬁn9n§@§£§§eﬁar%7- R

met hod according to G aim 13, characterised in th
of the first cell-part 2A.

It is particularly convenient to provide the base unit with a

20 number of conductive ridges 5, 5', 5''., Each of these conduc-
tive ridges has a first side surface 5a, a second side sur-
face 5b and an upper surface 5c. An intermediate surface 6,
designated here a conductive surface, is located between two
mutually adjacent conductive ridges 5, 5'.

25
It should perhaps be mentioned that the expression "conduc-
tive ridges" may be somewhat misleading, since the topo-
graphic structure has the form of a greatly reduced "sky-
scraper structure", i.e. the structure is comprised of a plu-

30 rality of narrow rods where the rods in one row (or column)
may be slightly offset laterally with respect to the rods in
adjacent alternate rows and with different rods of different

heights.

35 As previously described with reference to Figures 3 and 4,

the electrically non-conductive base unit 31 is coated with



5 said conductive ridges are given a configuration which fornms n-nunber of

'conduct'i-ve ri.dges designated-colum 1, colum 2 and so on up tgs:ggg ' n",
wherein respective colums include m nunber of conductive ridg€s ﬁgﬁ%ted
.ridge 1, ridge 2 and so on up to ridge "ni', wherein "nf may be different in
10 respective colums; in that the firz® ridge in each colum, with the

exception of the "n"th colum, and the "nith ridge in each colum with the
except | dhoffint |Ratakdilindt #of A Fht 8RERNebl i A FRYGELIORNEPeitRet he "'t h

ridge i nyoacht &0l 3UPsa¥é | hahBeyexgephboBeebntinfckast MOOhYM, skeog@NNect ed
15 el ectrlcalllgl to the first ridge of the next follow ng colum; and in
@&

that then®sl't@ntr§lmeivonsobseiBedesariori s8rfaRE-sai d second net al
| ayers bel onging to all conductive ridges in all colums formsaid series
of electrically intercon nect edl{uncti ons. 20 18. A nethod according to

d & m 1Ehe et e#ngke "t phali neeecpdePEREaFO| hhaFcbhReéLr6R BdfReen an

"mth ridgerdde s £l @ndeasfi 49821t Bragnhad,ppept sGekypr kg aghigved by
formng an electrically conductive surface section between 25 said adjacent

col urmjs;SRﬁﬁFiinﬁ _tCFfa’éd%@FidV@oﬁéI@@??vér séffaéé'jseéﬂﬁoﬁti se@sfinacpedt o
el ectriggld yiﬁt%fnél%&f&@é‘”@ﬁ?/ﬂ@tUzgﬂ?ér?QE@Q%”Q%&Q gal Eoéggéc%&“thw' ums

but is insulated electrica In other respects fromsaid acent col ums.
30 19. Ahmethigrs adeokal nbpyer Afhi neng, thharaceadi sedeln"efiashehé Series of
cqnguct | ch‘aﬁdelfigessof&ﬁé"é ?néeééééﬁﬁogi‘éétEgrkaéé”@ﬁoﬁ%% ' Te%@%t at he
internmedi ate layer on a first or a second side surface of a first

conduct ipagtr idfgesheoruppeonsiucféve sarphceeadpaténe condaucdiver stidgesducti ve

ridge, i spld $5 Sepigsapfigongugtiyec boeRe [RETRAALLES! cHALTRCOUP €
connecting electrode; and in at“a frrst or a second side sur ~ 5 JUN ~
39 face tofve Justacendacii Ve beédgeabedawtbhdubei secendf me€addjlagemt said

| ast co cti v i i n said ser] o}, conductive ridges forns a second
thermc%l elncganénéec |?1%g(eel‘g% rrlogé{gsgeZ . A nethod according to Claim13,

chdracterised in that said upper surface of respective conductive ridges is

covered Wit he. t absorbing |layer; d.in that, Ld.inter Lat.e
conduct irﬁ\llﬂee rs]fu%gggasmgrél%o%%g%%gwg?ﬂl%Qhegt refl e%ﬁ?gé gygg.gg?fﬁdzf.o A
nmet hod adcor dilg dec&hdimeR8) thgeacoveerdegsi nhehdtrsai deheat lalgsar bilng

| ayer isO cq% eriL{sed of ca bgn; gnd ig ghat EaiQd hegt a%eﬁll e%ti ng | ayer.,i s
conpri s&d of ATk Het BFT TaT8r 8¢ 95, TRSRECho§CateBREF G VEo T YFR 12,

char act earicseth itthd hatt dfmédea et abndaconeeobuséindesWé, mét akol agert® has a
fiyst reflection coefficient.in relati to id_Li,ght , LOr

elzreoctro gnetd'c '\n‘/%tsfl?h%?n{:ﬁ(étrr%f‘gf‘ Lﬁnghgﬁgf hgpdoFoséﬁé%t \%gen&eglall ayers
has a sdcorers efl eat? omitbefbini ensernesebdt edactoisaldyl cghbleays, or
eIectroq%%Egécbr Vggﬁsfpgoﬁgaﬁliélﬁlge, M21, M21' between the first

and the second metals.

25 As evident from Figure 4, this results in a series of thermal
elements, where the number of series-connected thermal ele-
ments corresponds to the number of ridges. In order to obtain
an electrically functioning detector 3, it is necessary for
all thermal elements to be insulated electrically from sur-

30 rounding metal layers, i.e. that the metal layers M1, M2 in
the detector-associated surface are electrically isolated at

71 from the metal layers M1R, M2R on the surrounding surface.

As illustrated in Figure 8, it is proposed in accordance with
35 the present invention that the integrated part is aligned

relative to the angle of incidence "a" of the incident light



20 tector-associated surface parts are positioned relative to incident
“light rays, or electromagnetic waves, so that the netal with the | owest
reflection coefficient of said two reflection coefficients i s & $e)Ukesom

. covering the side surface that will face said incident |ight rays, or

el ectromagnetic 25 waves. 23. A nethogaccording to Caim 13, characterised
inthat the nmetal in said first netal |layer differs fromthe netal in said
second nktky peyktiosimd bBetdebbehPh 3 therabekéenrte 3pcéfipatt lhghween
said firs n S d.gega VEE $; 4 hod
accordin §¥§'%ﬂalﬁggz€§$9 éhg?ggtgg?ée Fﬁétég? gg%d ?&o%nSPQ %yers
are conpﬁ¢s@ﬁ mﬁsgﬁ¢Ul@@veenﬁgCENVQntmdgeé ZéndASthhbuaécébedungeto Cl ai m

1) characlgrdsedddalboal vaaldrbhest 6eliipaite! bl kHESsAaBMr facengecti on
453 GiT 15728

i nt ende two or nore erent detectors. accordlng to
Cldim:landugtbm@rapd@essedthnrehaeCEatd secaﬁdnteﬂhgbartahas4a surface
section intended for two or nore detectors. 15 2~. A detector-arrangenent
(3) in co-action with a gas sen 20 25 30 35 0 5 JUN 2DQz 91 sor (1) and
i nt endedrd oridetleet segn ef eomnr Biragneti 8 ande$ ), sathchsicniicaledibnghbrr ays,

[ h | ' I
Wi oh car BREPos 2 b urecbrega bR o Ps hul ndadufoa s Subatia nE  Khnur i
as surfkmyersnMxﬁutmszla sonfaced whah tbenmawdl bfpantsl@2ify 21Bge2lE)
2 21 / d.with
it erentl ribtar 10987 S<hi tAERELI NPT SACEF b RERG d Lt FRcBRGNIER | o

hlghly rmﬁqfﬂmedmpawtharegaodpbslsaodeéleetabmagn&bleamﬁveSheandndhereln
sai d detec i 10 is na ﬁl enent ., for n ele trlg gt§

non- conduc ?9% $ase ?uﬁ?ﬁ HChAVF ng3983p grgphl SPFUEPOPETEEvEPed with
a first mﬂectrr$atiwdcbﬁdUhélsecnnﬁahnbayerband"a”sEhandbeththbcalIy
conducti aye ich in d to forms the mal el t, each of
sai d f|r %ﬁmP%%%Qnﬁoé é%grP8§IE5 1§eﬁ8ﬂ8u@??@g FnPaVéET?Eeaﬁgried to
sal sl surdate &i rtted ufesalassdaBgkeaoési Ntidence other t han 90,
characterised in that a part or a section (2B) of said base structure (B)
exposes sai d topographical structure and forns one part of said gas cel

(2), thatigqusesondad forshes pabE baﬁ)ai golafAedrt @idgeeneékogensai d cavity
(21) and ada te to cover sald art Eﬁ havi ng sai d LHEO raphi cal
struct urttBHdt¢hatth biseest Fak ErE°r8 £Q artarget s £6pb§raphi ca

struct ureouslesedringicibadi Framr angemenks andtpe dtﬁ@fem@tgmr,rp@ﬂeatrs (Ia,
lt%éﬂuj:%ef gg enhance the resolution, or sensitivity, of the detec-
tor 3. If it is necessary to increase the number of series-
connected transitions, the detector surface will obtain a
pronounced oblong shape. For reasons of measuring technology,
however, it is desirable for the detector surface to have an

25 essentially square shape.

Accordingly, it is proposed in accordance with the invention
that the conductive ridges have a configuration which com-
prises a number of columns of mutually parallel conductive

30 ridges, as shown in Figure 11, where the number of columns 1is
"n", here designated column 1 (kl), column 2 (k2), and so on
to column "n" (kn) where the number of conductive ridges in
respective columns is "m", here designated ridge 1 (al),
ridge 2 (a2) and so on up to ridge "m" (am) and where "m" may

35 be different for respective columns.



28. A detector according to Claim?27, characterised in that said thernal
“elenent .is enclosed by said second part (2A) and a |ight generating neans
(la) and a l'ight receiving means (3) are arranged adjacent a8 JUN 2@e sai d
. second part (2A). 30 29. A detector according to Caim27, characterised in
that the a surface region or surface rggions of said topographica

structure is/are coated with a second electrically conductive netal |ayer:
in that Baiardérsfonetheé rageeshas bespeappieedodbmns $or ffacem st aget ures at

a first angle of jpgLdepc han,.90. | sai.d tal. layer
has been app ?e%e%ggg %ﬁSFHREPﬁ#g%QZQEZQSaFgoggg%gc2555?§§?§g8g%h?h§j§econd
angl e otttes imeen©DOnahbati ther émt'thorsdigd f'amsdt odnglaehofcoil moindemde;h

wher ewi t i i a jd o] al,. l.ayer |1y rlap within
discreténleﬁgg %éﬁgégoggaﬁgé %%ggagglggbtstS’Bé% %Bgégggtgggggggrding to
Cadm2%Gakharatteoi sed forsharidged"hiltsvfantesaied tsdodddwnmigalcdlayers are
conprisqﬂme nmetal s which provide the function of a thernocouple at said
dis Crete detector-associated surface parts. 10 31. A detector according to
Claim?27,. 28 or 29, characterised in that said detector is forned within a

limted surface area; _and_in that electrical nduyct ors _and/ or el ectrj cal
circui tSTandrbr BRECt BRI BT APt PESHETE EEn Chrovidet PROLEPSAPEGAH { od
surface mgteal $ lbébhengane wayalld2coAddeteotot idgear eiitt iho aClaicmldinns
characterised in that said basg siru ture._has beeﬁ %roducgd by a

t opbgr aptfi TaI T yCYHERR ngehr 62e8S, SLEERT 4§24 NoGPEPHGY BPESS AT Sor enbossi ng
20 process against a die or nould that has a conplenentary topo graphic

structure; in tggt_gg | east a gart of said diie or mould that corresponds to
sai d detkdWrei 52 pt odUEEHABGSePBCEMBRAARPRG o MWPREDDLHEe 8L o6k T4 Srode

havi ng acd 0peRiaehiénShi Usbteendapbediigesabd dabeai@ialily blgtcwaitd nmodel
is 25 produced b%lnlcronechanlcally mnrklngea substrate, such as a silicon
th

subst r at@ L HRS | X £AB P8pBLLSphrE BYr tOrBiBdard &rleChé 1684fiYgur ati on

of;sai d salehct SveheseRate seckeofapend ke dashr edrdeleehe-tagssoci at ed
surface parts, electric conductor paths, and/or electrical and/or

electronic cir 30 cuits.
Figure 13 illustrates that an essentially square thermocouple

can be constructed by combining electrically conductive
ridges al, a2 with insulating ridges 81.

20
It is also suggested in accordance with the present invention
that the series of electrically conductive ridges form the
series—-connected thermocouples, where the metal layer on a
first or on a second side surface of a first conductive ridge

25 k1, al, or a conductive surface adjacent said first conduc-
tive ridge, in the series of conductive ridges forms a first
connection electrode 53 on the series-connected thermocouple,
and that a first or a second side surface of a last conduc-
tive ridge kn, am, or a conductive surface adjacent said last

30 conductive ridge, in the series 0of conductive ridges, forms a
second connection electrode 54 on the series-connected ther-

mocouple.

Figure 14 is intended to show in particular that when the de-
35 tector 3 is adapted to detect light rays within the infrared

wavelength range, the upper surface 5c of a respective con-



33. A detector according to Caim31, characterised in that said base
“structure has been produced by a shaping operation, such as a U|diaﬂﬂ
pressing or enbossing operation, against 35 a die or nmould th

~conpl enentary topographic structure or configuration: in that at |east a

part of said die or ~ 5 JUN 2J2 43 npul d that corresponds to said
detector is produced by m cronechani cally working a substrate, such as a
silicon dupkivat 8idgrdMay PRarCoVsE eCoMdd @hb@ﬁt-@hseépﬁpé ARdesr The die

or moul daf9rt58i dnsubakHIEe e %o%@méltqmnts%rrxalc@sr el abivered LA ties red
detector-associ ated surface parts, electric con ductor paths, and/or

el ectri caeabnPéLe6tangr dAVEICiSOGeUi ts. 34. A detect or according to Caim
31. characterised in that said base structure is applied to a surface

section of said 10 second cell part. 35. A detector according to Cl aim 27,
chabact eFR5&diFndpRgt Seaithaaddesholic SOLEeroPRE NG CAPSEAAN tAAG TsTassai d

first cebliparboiapd iR Lha! (3RitholehBaohnRe s0pbakad :aliface paldchi IS form

an |ntegra part o inner surface of said cavity. 36 A detector
accordlnbl@btcraVﬁ1§haéﬁ 3bsoghathet grieade sitn Polsg bd gy Peytasfodibgt ed

surface SELhaNSeALeqroRkedent LRE iRATBHLTE 1ghc! e debectatmassagiat ed

surface parts and the sanme netal A detéctor according to Caim
27, char@@l@rﬁ@ééernpphaﬁssaﬂdetoﬁ@@r&ﬁﬁﬂ@&ﬁlyﬁr@@Féﬁéeﬁsb@&aﬁ¥¥kiQhﬁ

proyi de £sQ4lstigeCconn %%' 0%}1%@‘15 nBg! ‘B’ég's'ih%ﬁe%t%é' dodeheqiRht 4l %gxttr ic

conduc 25 for paths, or electric and/or "electronic circuits.
detectorratéoadﬁngr?otCEéﬁﬁp3¢ Ghaged @Waﬁé@t§PP§@Gtﬂﬁetﬁ&ﬁg@ﬁecﬁﬁic

conduct 0g, pat s 8BGELE nELCHoWERIY/ QorBls! BARALS! BEUIskSH 8 ifgred i n

sai d second ce part et ector accor ing to _
char act emasedcmrt hat thei ¢avdpogr apli canssauentdye ltﬁell@n@ieﬁgrta@l%iad\d

det ect or g5506) At 66 oS YL A6 dhakkd NEhUes 1A HURREL Al Sqrcal bed.conduct i ve

ri dges; said conductive ridges have a“first surface a
setbnd sreélsatfinge laydran upper surface; in that an |nterned|ate so-cal |l ed
conductive surface is | ocated 0 S ~uN ~oz
According to one preferred embodiment of the invention, the
heat-absorbent coating 55 is comprised of a layer of carbon,
whereas the heat-absorbent coating 56 is comprised of the re-
20 flective metal layers M1, M2.

The metal in one of the two metal layers M1l has a first re-
flection coefficient in relation to the light rays 4 and the
metal in the other of the two metal layers M2 has a second
25 reflection coefficient in relation to the light rays 4. As
can be seen from Figure 8 the incident light forms an angle

"a" in relation to the detector-associated surface parts.

In order to limit the amount of light that is reflected down
30 between two adjacent ridges it is proposed that these are po-
sitioned relative to incident light rays so that the metal
with the lowest reflection coefficient of the two reflection
coefficients is the metal covering the side surface 5a that
will face the incident light rays.
35



94 between mutual |y adjacent conductive ridges; in that said first angle is
adapted so that said first side surface and at | east a part of said upper
surface of respective conductive ridges, and at |east a part of gaJ P11 1)
.internmedi ate conductive 5 surface, is coated with said first nmetal |ayer;
in that said second angle is adapted sd2that said second side surface and
at least a part of said upper surface qf respective conductive ridges, and

at IeastTaepal’“P BetadisgMint M2nedicst shedid e iaRPQRTiade Btk ddtey et h

sai d secgpdcietal ob@¥ekl piopaai ik, saiek fddtSiorandt salid iSReond angl es are
adapted so, that said second netal Ia ers wi || overlap and provide electric

contact WAYA/saPd RILESt Wikbhalr esRp&t (Fﬁ’ ddied wupphermaskeste i REARR%ET i ve

conduct i ¥eki, dgassandnan r9aisd 'm'étt%rlmﬁﬂ' afrfy 100RAUGH v & ;I frateSse SbIGH t hat
said netal iayers forma series of elec 15 trically interconnected

j unéti ongebatwdénasdi gafich setadd Sdicd Is eGrvd deetaltheaes. e AR 1 A qfet ect or

accordi ngete €hai@-32t ichakatrensedrndtdiat sai d detector-associated
surface parts are positioned rela20 tive to incident light rays, or

el ectromagneti c waves, so that said incident light rays will irradiate said
upper SUAI:éB?d%gV %%p%‘ﬁfe' ¥2 GRBGUCT iaVi® Jd i8R  andhSUGR What, 5ai b-conductive
ri dges w | shadow said i nternedi ate conductive surfaces agai nst said

i nci dent gPﬂéhﬁnﬂayérO%\m\l IR SPECEAVEH Yac cdradinFhirerdun m3Ehehbratteri sed
injphat el Rethbse! h¥tihisHhat el SYhace sSeeHd HE ey Pet ween said

conductr ve rrg}ges th sai'd | nt érnedi at e conductive surfaces, and
sur roundi ng surface sect| ons of said base 30 structure 42. A detector

accor di ngpio CLalmealesehanactatised dddate sald glectidoals i atdon can

be achi eved by po |t|on|ng i"nsulating ri avi ng a ] acen
so-cal | edrehsppati od IHesgefsaces I elsdtrioee acd. dbachn d:tdrerO@minrceleanm,ve to

sai d congggi bgegri ggso%rgchlls%h g:tt'e\i.e_{stthL |d first and said second O
an I )

~ JuB 2 Suchras To excl§ application of both saia first and
salfl second netal |ayers on said insulating surfaces. 43. A detector

accor di ng.t ayCh31 M3goahanasternisedd ndhal . sal dusonductivg, ridges are

confi gur ormn- nunber ol s con I ve Tidges col ums
bei ng depaghabédther gaassotedllumh)u]: mlmmmﬂacand:e;b lon utpsetl(f (rmcunap n", and

where res t| | unms. i ng| ude A conducti v, whe sai d
ridges apg(igesr\één%?‘ §d 9 d§ o dge 3;9\ aslol c{:ris lj)pfettgl Vlt'¥‘r1 {ﬁv\/nere
"m can bhedgiafser:eritl foan noezsrmemtemeei @ uhes twan Mdtatl o her d |ar;s;nlrecdigt90| n

each col , t.h t he exceptl th columm and th m'th ridge
cagl) cOLUID: oliE e Sxaept Ign Gl LIS ClXeh cobumy, Snd the st
i nter conmeskung,rrt@h@as othlear endtfad s' rdhan rdadgérd niseat hwictol u:rm;e vad¥andb the
exceptlo of thelnre ga] L sc%rérg:etct SeIectrlcaIIy wth the first
ri dge of PHEOHEXT X eﬁgnc}(ﬁ F5%W Y the resul tant junctions
between said first and said second rret al layers belonging to all conductive
ridges i all mms . form sai d seyi.es of electrically interconnected
funcso abhevi1ie e RR RO R R @ @ e R o G (OF hat
adpacent at0bganed ndltide T;henetleltwemf et @oird catith ontustcoecept f ace
section; in that said electrical interconnection 25 betwe m'th ridge
of o coi i R LAVEREIET dgd S POF el o LiHe R R et ofi PR Sugh
sai d congdegt liVlewhlildgla(teleS@trlstl’llpa&rtd 2m ﬁrhﬂtucfeas ducmgiwslwet\wbrclﬁace
section is co cte | ectrica t nter ting rjidges belonging to
adj acent mBGFUEﬁE Igte éj(ﬁtrqcctéﬁ%/ 31V£1 [}Pa i‘ﬂ‘g‘a‘ﬂ}j‘g‘g@% RS %SI ums
i n ot heroh@speetts.2B or further second parts w1th one or more detec-
30 tors 33, 34.

The term rays of electromagnetic waves, light beams, and more
specifically light rays or beams within the infrared wave-
length range or infrared light has been used generally in

35 this description. It will be understood, however, that the

present invention is not restricted specifically to infrared



45. A detector according to Caim39, characterised in that the series of
conducting ridges forma series-connected thernocouple: in that the mnetal
layer and a first or a second 35 side surface of a first condugty pgnrisoe
.or a conductive surface adjacent said first conductive ridge in said series
of d 5 JtIN 2~2 46 conductive ridgesforma first thernocoupl e-connecting
el ectrode; and in that a first or a second side surface of a |ast

conduct i Yeght deed obhat cahtiuceysecuet ackragpaneni csdpuepasiatofdncbeve
ridge 'ndé?éété&rb StHérﬁ?EQHﬁiégeof'QHQSlRQE”Eaﬁ BeSBEEAY such as

t her nocoupl e- connettin ectro : etector according to O aim 39,
characte¢l%@ﬂr¢magh@tl@h@auppewl§h¥maébeomlﬁégﬁéﬁﬁlVénggndgéflvé ridges is
covered wih.a heat-absorbent |ayer; and in that said internediate 10
conducti've surfaces are covered with a heat-reflecting layer. 4T. A
det®ctor according to Caim46, characterised in that said heat absorbing

I d inp t ' f

compr i sobf of S b et apastpdbort By PG SAEnPEBh PELREE AT RRE NS b 4o,

charactemmdedstmndhag ®ﬁethetahvéntboa,othsaﬁthmasnendlabayeasuhasla first
flect t 0

ol ot PORERELLY ohEDk KACChPLLEY,  8usRLdbl ghh Faks, 0" sehpele020 |

second rEmIpnacbncabeapptueatlonsrethE|oavnbysandalgghtceayswlbﬂ have

tro n ve h sal e associ at e rf cg parts are
g?tlogg%nrefa??ve ﬁCI%g %nFI% g%%fgﬁgéfeglggtroﬁaaﬁg Fg §aves SO
that thewRBlﬂEtahemdehetberlamasltsefLQQEBOW1EDehéve|émmentisasdlhmo re
flection coeff|C|en S 1S nF coveé de surgace that will face
St d | ncPHRrLEFaRTt s, Bahdf . CRbBe N chhP etageaL “EnBehL RS tathel,
accor di ngesor Ctaed 89, spbaiactesised of thatcbhponéhab aﬁdsahddfbbmk net al
| ayer is dlffﬁﬁent fromthe aid second netal suc@ as to

tal of
obtai n PReE? eT%%t??Xee??gggeﬁéfﬁge l@%?ﬁl?P?Stlanﬁcgaf aBSSOHa Ret al
| ayers. S9e rdqfil r&Smdts~that prevail in respect of a particular ap-

plication.

It will be understood that the invention is not restricted to
the aforedescribed and illustrated exemplifying embodiments
20 thereof, and that modifications can be made within the con-

cept of the invention as illustrated in the following Claims.



50. A detector according to Caim49. characterised in that said two netal

layers are conprised of gold covering chromium 5 .51. A detector according

to Claim 27, characterised in that said first cell part incl ud @O JUNLYce

.section intended for two or nore detectors. 52. A detector accordl ng to

Claim27 or daim51. character10 ised3#n that said second cell part

i ncludes a surface section intended for_one or nore detectors. 15 20 25 30

35 A& A A & A9&2. A A&, . A& . Aly. AQE.L%H@. A A A& A& ASY. A . A

& A A9& A&9. A.se. AL2. A. AL" . ALy. ALn. A&% A&&. AS. AU2. A{. A. . AL. A& An. AnLy. Aly. A
CAAAE R A DA? A AS AHRA A . A3Ku azj

| Wr mhcAYiea] cd) E‘&]t@é’]dcaﬂocaﬂocré] @ ]Aet &I a] ] SR 2T LA c4f BA] 2 aJ2%] E8Pca] ca]

ca] ca] cakea] aalcaheRalded] o crldcaling electromagnetic waves, such. as
xy@ 1?vwz~{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca)] calcalc

a] ca] ca] éafeared] dd|od] daAYEa] RATHIA YR 25 kKRN HSHh] xR i} capéd] cal ¢
a] ca] ca] ggkcakqal a@fq@]ersalacqiaqa]tgalma]aal&al calepds@l sabsphnel 6ol gakcal cajc

a]ca]ca]ca Jcalnrvl FJIAThETE byl

"H" 6" #ihE) Mkmew]ue@]cbm] @aqaclauw dﬁlﬁ]’tfal]fcaﬂ calehaea) cal cedehqs cafcajcalc

a] ca] ca] g %S%L%?] Ct%] %a]%%] _?3472 2<22 snhasbftﬁ] ca{%/ca%)ji ca] ca(fj]‘ ca]'%a] cajc

a] ca] ca] ea}’éa]eCapcr@]r@a] ca]tcka]om] ] defjisa]tia] b enl org tal ché])ﬂal] -‘E:a\]lcal]lca] calc

I 233+5h 6
a %é ;ﬁ){‘@ ﬁ%%t%gw%g@?@g\%anﬁ%fytso%reﬁa[c\ﬁ car]‘c ca] ca]%h] ] 6] cajc
a] ca] ca] wa]cba]rea]aca] d:’ta]iaa]d:aa]l(%:]tveqrmn]@a]@a/]@aﬁ]%a] zad cm@ea?ma] @&ac]ica! BBEF

ca) cal caf e Earcalloal] CAlrHin i o R R e8] £ RISy AL el el
a] ca] ca] tab(cEmTkEw‘Ez‘EEErdﬂM/\A‘ﬂNMWﬂt@x\c[aZl[l[{ [r\d:g“édndnbbbbcé viskga\ W ] ca] cal]
f‘ggf "g]af "ggfgg‘é}%@gf]d gﬁkg%ﬂ] Lﬂlﬁ %J) ,\cﬁg‘: aa]fqa]ﬁﬂé:ai calcaleal el sahggl ggl calca
| K67 mm) sbeaZpeppp petdcddnt u{S/qjcgdq:]ﬁﬁ]s]e]d:a:]ﬁadm@] @ﬁ]ma]ea];cﬁfa:@éﬂ ca}ca] caj ca
]/\c\am;a]éca% g% ]dn{ga] ca]ﬂp g}r §a] ag] [saﬁl{]é’a‘]a\]cca‘lc ]%cla‘l?)% ca ca HYYVVVVVVY

ia] c?] ca] ea]r@a}:@a]r@@]mai (6524 csaimﬂcfm]m;]m}s:aéﬂwmwin@] sal@atl@pd;@a&ﬂ:na]-ca] ca
ca! -~~~ , , . .

zupkf a\ v\ﬁagaFE&]‘l&ﬁu&fj /A AR Gt Biest caleattifeh tafeRT cal cal ¢
a] cal] calcalkcakc aldtea] cad e aalics] ciad 1ntended to form said thermal

o] ggfcg Eﬁ%ﬁ‘ﬁf‘gaﬂ] 13%, %%%’%@a{k’]ﬁ%ﬁ%ﬁg GFJé/if(sa] cal gal gal el cal cal cal c
M P24\ _zupkiral W gl calnal cal cal calead cal&ﬂ&a&&%ea&galgg,], cabd ca] ca] ca]

caj ca] ca] ca)] ca] ca] ca] ca] ca] ca] cal ca] cal] ca! V8l 0&) g\ zupkfa\ W] ca] ca] cajcalc

a] ca] ca] eapcahc &hedU)tde] daqmmﬂ]mm]ﬁaqmq@af]‘camc‘a]ma] gafltar capba] cal] ca

cal] ca L 2NRo## :
ll'gth]pke] %%}gggﬁ]% %%inca}] car] caJ] J]%a? X%] (l:% aT a] ca]eca] caj
ca] cal cthaFcaP@d]um] Qaid]\ua:]&fa] (ﬁ]mfaﬂhilkotgﬁ/m{leqbgbl]ld]e] th¢rmdéa) cal calc
g] ca] H]ﬁé]% ] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
]czca] ca% %PGuxLD $zupkfa[V]]calU] ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]c
a ] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal] cay] ca] caU] ca] ca] ca] ca] ca] ca! $' eEg5[ QSU\ eP

o) bl srmaplasianise s alssbleslsalanlselsal oo coca

salid thermal element is a Bolometer.

30 3. A method according to Claim 1, characterised in that the
surface region or surface regions of said topographical
structure is/are coated with a second electrically conductive
metal layer; in that said first metal layer is applied to the
surface structure at a first angle of incidence other than

35 90°; in that said second metal layer is applied to said sur-

face structure at a second angle of incidence other than 90°
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6. A method according to Claim S, characterised in that
said base unit is produced by a topographical shaping opera-
tion, such as a moulding, pressing or embossing operation,
against a die or mould that exhibits a complementary topog-
20 raphical structure; in that at least a part of said mould
corresponding to said detector is produced by an electrode
plating process or like process against a model that includes
a topographical structure adapted with respect to said detec-
tor; in that said model is produced by micromechanically
25 working a substrate, such as a silicon substrate; and in that
the topographical structure and/or the configuration of said
model is chosen to correspond to desired detector-associated
surface parts, electric conductors, and/or electric and/or

electronic circuits.

30
7. A method according to Claim 5, characterised in that
sald base unit is produced by a shaping operation, such as a
moulding, pressing or embossing operation, against a die or
mould that has a complementary topographical structure; in
35 that at least a part of said mould corresponding to said de-

tector is produced by micromechanically working a substrate,
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9. A method according to Claim 1, in which said gas cell is
formed by a first and a second part which together define a
cavity, characterised in that said base part is comprised of
15 a part integral with said first cell part; and in that said
detector-associated surface parts form a part of the inner

surface of said cavity.

10. A method according to Claim 1, 3, 8 or 9, characterised
20 in that the cavity-associated surface sections are coated at
the same time as detector-associated surface parts, and with

the same metal.

11. A method according to Claim 1 or 3, characterised in
25 that said topographical structure is adapted to provide req-
uisite connection pads belonging to said detector, electric

conductors, and/or electric and/or electronic circuits.

12. A method according to Claim 8 or 9, characteraised in
30 that electric conductors and/or electric and/or electronic

circuits are formed in said second cell part.

13. A method according to Claim 3, characterised in that the
topographical structure belonging to said detector-associated
35 surface part includes a number of so-called conductive

ridges; in that said conductive ridges have a first side sur-
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10"s; said first metal layer; in that said second angle is adapted
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with sald second metal layer; in that said first and second
angles are adapted so that said second metal layers overlap
and form an electric contact with said first metal layer on
the upper surface of respective conductive ridges and on the
15 intermediate conductive surfaces, such that said metal layers
form a series of electrically interconnected junctions be-

tween said first and said second metal layers.

14, A method according to Claim 13, characterised in that
20 said detector-associated surface parts are positioned rela-
tive to incident light rays, or electromagnetic waves, such
that said incident light rays will irradiate said upper sur-
face of respective conductive ridges, and such that said in-
termediate conductive surfaces will be shaded against inci-

25 dent light rays by said conductive ridges.

15. A method according to Claim 13, characterised by elec-
trically insulating surface sections formed between said con-
ductive ridges, with said intermediate conductive surfaces,

30 and surrounding surface sections belonging to said base unit.

16. A method according to Claim 15, characterised in that

said electric insulation is achieved by positioning so-called

insulating ridges with adjacently located so-called insulat-
35 ing surfaces relative to each other and relative to said con-

ductive ridges and also relative to said first and said sec-
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in each column with the exception of the last column, form
interconnecting ridge, wherein the "m"th ridge in each col-
umn, with the exception of the last column, is connected
15 electrically to the first ridge of the next following column;
and in that the resultant junctions between said first and
said second metal layers belonging to all conductive ridges
in all columns form said series of electrically intercon-
nected junctions.
20
18. A method according to Claim 17, characterised in that
the electrical interconnection between an "m"th ridge in a
column and a ridge 1 in an adjacent column is achieved by
forming an electrically conductive surface section between
25 said adjacent columns; and in that said conductive surface
section is connected electrically to interconnecting ridges
belonging to said adjacent columns but is insulated electri-

cally in other respects from said adjacent columns.

30 19. A method according to Claim 13, characterised in that
the series of conductive ridges forms a series-connected
thermocouple; in that the intermediate layer on a first or a
second side surface of a first conductive ridge, or a conduc-
tive surface adjacent to said first conductive ridge, in said

35 series of conductive ridges, forms a first thermocouple con-

necting electrode; and in that a first or a second side sur-
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5 20. A method according to Claim 13, characterised in that

said upper surface of respective conductive ridges 1s covered
with a heat absorbing layer; and in that said intermediate

conductive surfaces are covered with a heat-reflecting layer.

10 21. A method according to Claim 20, characterised in that
said heat absorbing layer is comprised of carbon; and in that

said heat-reflecting layer is comprised of said metal layers.

22. A method according to Claim 14, characterised in that

15 the metal in one of said two metal layers has a first reflec-
tion coefficient in relation to said light rays, or electro-
magnetic waves, that the metal in the other of said two metal
layers has a second reflection coefficient in relation to
said light rays, or electromagnetic waves, and that said de-

20 tector-associated surface parts are positioned relative to
incident light rays, or electromagnetic waves, so that the
metal with the lowest reflection coefficient of said two re-
flection coefficients is the metal covering the side surface
that will face said incident light rays, or electromagnetic

25 waves.

23. A method according to Claim 13, characterised in that
the metal in said first metal layer differs from the metal in
said second metal layer, such as to obtain a thermoelectric

30 effect between said first and said second metal layers.
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15 27. A detector-arrangement (3) in co-action with a gas sen-
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& () -1t &EEAYR 2K sk~ bbe di%c@d) ¢ )cdhductive metal layer and a second
electrically conductive layer which are intended to form said
thermal element, each of said first and second electrically
15 conductive metal layer is applied to said surface structure
at an angle of incidence other than 90°, characterised in
that a part or a section (2B) of said base structure (B) ex~
poses said topographical structure and forms one part of said
gas cell (2), that a second or further part (2A) is formed to
20 enclose said cavity (21} and adapted to cover said part (2B)
having said topographical structure and that a base structure
related area outside said topographical structure is used for
circuit arrangements and/or discrete components (la, lb and
3).
25
28. A detector according to Claim 27, characterised in that
said thermal element is enclosed by said second part (2A)
and a light generating means (la) and a light receiving means
(3) are arranged adjacent and outside said second part (2A).
30
29. A detector according to Claim 27, characterised in that
the a surface region or surface regions of said topographical
structure is/are coated with a second electrically conductive
metal layer; in that said first metal layer has been applied

35 to surface structures at a first angle of incidence other

than 90°; in that said second metal layer has been applied to
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10
31. A detector according to Claim 27, 28 or 29 character-

ised in that said detector is formed within a limited surface
area; and in that electrical conductors and/or electrical
circuits and/or electronic circuits have been provided in

15 said limited surface area in the same way.

32. A detector according to Claim 31, characterised in that
said base structure has been produced by a topographically
shaping process, such as a moulding, pressing or embossing

20 process against a die or mould that has a complementary topo-
graphic structure; in that at least a part of said die or
mould that corresponds to said detector is produced by elec-
troplating or like process on a model having a topographic
structure adapted to said detector; in that said model is

25 produced by micromechanically working a substrate, such as a
silicon substrate; and in that the topographic structure
and/or the confiquration of said model is chosen to corre-
spond to desired detector—-associated surface parts, electric
conductor paths, and/or electrical and/or electronic cir-

30 cuits.

33. A detector according to Claim 31, characterised in that

said base structure has been produced by a shaping operation,

such as a moulding, pressing or embossing operation, against
35 a die or mould that has a complementary topographic structure

or configuration; in that at least a part of said die or
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34. A detector according to Claim 31, characterised in that
said base structure is applied to a surface section of said
10 second cell part.

§§. A detector according to Claim 27, characterised in
that said base structure forms an integral part of said first
cell part; and in that said detector-associated surface parts

15 form an integral part of the inner surface of said cavity.

36. A detector according to Claim 34 or 35, characterised in
that cavity-associated surface sections are coated at the
same time as the detector-associated surface parts and with

20 the same metal.

37. A detector according to Claim 27, characterised in that
said topographical structure is adapted to provide requisite
connection pads belonging to said detector, electric conduc-

25 tor paths, and/or electric and/or electronic circuits.

38. A detector according to Claim 34or 35, characterised in
that electric conductor paths and/or electric and/or electro-
nic circuits are formed in said second cell part.
30
39. A detector according to Claim 29, characterised in that
said topographical structure belonging to said detector-
associated surface part includes a number of so-called con-
ductive ridges; in that said conductive ridges have a first
35 side surface, a second side surface and an upper surface; in
that an intermediate so-called conductive surface is located
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tive ridges, and at least a part of said 1ntermed1ate conduc-
tive surface, is coated with said second metal layer; in that
10 said first and said second angles are adapted so that said
second metal layers will overlap and provide electric contact
with said first metal layer on said upper surface of respec-
tive conductive ridges and on said intermediate conductive
surfaces, such that said metal layers form a series of elec-
15 trically interconnected junctions between said first and said

second metal layers,

40. A detector according to Claim 39, characterised in that
EEIA detector-associated surface parts are positioned rela-
20 tive to incident light rays, or electromagnetic waves, so
that said incident light rays will irradiate said upper sur-
face of respective conductive ridges and such that said con-
ductive ridges will shadow said intermediate conductive sur-
faces against said incident light rays.
25
11; A detector according to Claim @gi characterised in that
electrically insulated surface sections are formed between
sald conductive ridges, with said intermediate conductive
surfaces, and surrounding surface sections of said base

30 structure.

Eg: A detector according to Claim 51, characterised in that
said electrical insulation can be achieved by positioning so-
called insulating ridges having adjacent so-called insulating

35 surfaces relative to each other and relative to said conduc-

tive ridges and also relative to said first and said second
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10%& ()_\AQKQ%QXfé§B%Etive columns include m-number of conductive rid-
ges, where said ridges are designated ridge 1, ridge 2 and so
10 on up to ridge "m", where "m" can be different for respective
columns: in that the first ridge in each column, with the ex-
ception of the "n"th column and the "m"th ridge within each
column, wWith the exception of the last column, form intercon-
necting ridges, where the "m"th ridge in each column, with
15 the exception of thé last column, is connected electrically
with the first ridge of the next following column; and in
that the resultant junctions between said first and said sec-
ond metal layers belonging to all conductive ridges in all

columns form said series of electrically interconnected junc-

20 tions.

44. A detector according to Claim 43, characterised in that
adjacent columns include therebetween an electrically conduc-
tive surface section; in that said electrical interconnectiop
25 between an "m"th ridge of a column and a first ridge in an
adjacent column is effected through said conductive surface
section; and in that said conductive surface section is con-
nected electrically with interconnecting ridges belonging to
adjacent columns but electrically insulated from said adja-

30 cent columns in other respects.

45. A detector according to Claim 39, characterised in that
the series of conducting ridges form a series-connected ther-
mocouple; in that the metal layer and a first or a second

35 side surface of a first conducting ridge or a conductive sur-

face adjacent said first conductive ridge in said series of
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the upper surface of respective conductive ridges is covered
with a heat-absorbent layer; and in that said intermediate
10 conductive surfaces are covered with a heat-reflecting layer.

47. A detector according to Claim 46, characterised in that
said heat absorbing layer is a layer of carbon; and in that
said heat-reflecting layer is comprised of said metal

15 layer(s).

48. A detector according to Claim 40, characterised in that
the metal in one of said two metal layers has a first reflec-
tion coefficient in relation to said light rays, or electro-

20 magnetic waves, that the metal in the other of said two metal
layers has a second reflection coefficient in relation to
said light rays, or electromagnetic waves, and that said de-
tector-associated surface parts are positioned relative to
incident light rays, or electromagnetic waves, so that the

25 metal with the lowest reflection coefficient of said two re-
flection coefficients is the metal covering the side surface
that will face said incident light rays, or electromagnetic

waves.

30 49. A detector according to Claim 22: characterised in that
the metal of said first metal layer is different from the
metal of said second metal layer, such as to obtain a ther-
moelectric effect between said first and said second metal
layers.

35
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52, A detector according to Claim 27 or Claim 51, character-
—_—

10 ised in that said second cell part includes a surface section
intended for one or more detectors.
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