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arrangenent - S operating with surface acoustic wa é

pr esent I nvention rel ates to an i denti fi C\élﬁxss eelgas aced
arrangenent - Sé#V? Ergngeqent - operajing with surf ﬁ ves
10 | de |cat|on marks - called anIDtagfor

followng text - are identification arrangenents of the generic type
and are used i nPPEEREPEFERtI on systens for non-touching automatic

i dentification of objects; they are disclosed, for exanple, in DE-CS 15
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is converted I nfo a surface acoustic wave
which is refl ecppéréﬁlag Wltbeﬁ'ﬁé-ﬁ%’ée ACTIFY I WAYES t he refl ected surface
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transducer which nay be hdentlcal tng__nt hggvgrggd&ger hSPes ctqﬂvergﬁ t he
t

el ectrical input signal: conf | gurat | on of
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tag. The el ect hg@lraringS Wikl aiflistlel QURRRNS vdied00R dcumant backe 0 2
system 25 whic

emts The 1 nterrogation a.r sult of whi ch
it is possible Pé'elc@éﬁ'laicltﬁrtlﬁénﬁofzﬂ?u%? %’i ]%F Tial ‘tag is arranged.
Suclh i dent ixfgi cation SySHQ%tﬁ.&Elcbe:Lon mardes naaladdanrmgxag)ffor short
appl i cati ons. .St a abo n t he
30 response si d‘ﬁalthceorﬁﬂ&qwr"&% g:tl D ;égie Ilrsa% 5 ffq'(:g%rlgﬂ a%%h%@heﬁf:s
configuration obft htheefgenexic typeai m e tusﬂe in 1dFHF&|“~H‘EP‘FEJﬁnnay

be defined, for s‘y&f&}{se £bP Q&é}@fﬁb&&ﬁ:i aut SMaLOViilidit i icafdivet 0bE

conflguratlonfo a predeter- er _of infor t|on b| n
whi ch confi gur atdRIRES: athe 1a%%r 5?? ERT TR 1 ef e %r 0gnd a
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reflection back 4o g Qut Ry E{a9§p%ﬁﬁ5egﬁgasb9|ﬁ%ﬁn@nof a transducer

into a surface acoustic wave which is reflected on a

sequence of reflectors, the reflected surface acoustic

wave being converted back to an electrical signal by a

20 transducer which may be identical to the transducer which

converts the electrical input signal. bepending on the

configuration of the reflectors, a predetermined code is

produced which represents this ID tag. The electrical

signal which represents the code is sent back to a system

25 which emits the interrogation signal, as a result of

which it is possible to identify the point at which the

ID tag is arranged. Such identification systems can be
used in a wide range of applications.

As stated above, the information content of the

30 response signal coming from the ID tag is determined by

the configuration of the reflectors contained in it. The

information may be defined, for example, in binary form

by providing a reflector configuration for a predeter-

mined number‘df’informétion bits, in which configuration

35 a 1-bit corresponds to an existing reflector and a 0-bit

.~ corresponds to a commanding reflector, that is to say

reflection back to the output transducer takes place on

an existing reflector, while no bit pfoduced by reflec-

tion is present in the case of a commanding reflector.
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an exi.sting reflector, while no bit produced by reflec-

_tjon is
present in the case of a commandi ng refl ector. t Bas eplaced
- 2 - Such a coding corresponds to anplitude nodul atio IJII
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sequence of reflectors, the I ndi vidual reflectors are shifted froma
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response or nmeasurenment signal can be re Separ a in order. that
it is possibl eSEBSPEs ARRANIENENSSorGfat FBR generif (yPer-oSTRAK eConREALR

reliably. Sinceitae raawlstthicures dd Berddseldiaitlamd Hédondt SANal is
i nversel yﬂgropor- tional to the bandw dth, if the avail able bandw dth

20
of t A8 i nBEFPETHERSn 38 FinfeTelcemaderenisy Ads REPT PREFHRE ©°  tinme
bit interval, finterwbgahei mehsulrementsnwhiich areatformed the dowpanirg
bet ween t he SAYW st €Ss Al 4 ?%h'f' t] I a nts
must be corres%%d?ﬁ%ﬁ#l%i%ﬂéi% Eirajtai%:u %?fyar}(%)ﬂeﬁg %\%ifsté?%@?ﬁ?gs are
arranged in a in respegse heouBERETreFakicn tfFighdkns that a correspondingly

| ong pi Ielzoel ectric sub%;tﬁ:ﬁh einéxlltgqufr @hef ﬁfyﬁ&e?xplaireéd e.iwnhusghils in
turn wi result in a eve . ical, c exi especially
for SMNVa}Pangéﬁgﬁy 0 i"%hg Xﬁﬁﬁéiiy des18n¥3 Suﬁﬁegggésgﬁig?ﬁv ﬁtﬁ% S
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in the response signal reliably. Since the resolvable

time pulse interval or bit interval islinversely propor-
20 tional to the bandwidth, if the available bandwidth of
the interrogation signal is small, this results in a long
time bit interval, from which it follows, in tufn, that
the distance between the SAW structures in identification
or sensor arrangements must be correspondingly large.
25 Particularly if the SAW structures are arranged in a
single acoustic track, this means that a correspondingly
long piezoelectric substrate is required for the
arrangement. This in turn will result in a high level of
physical complexity, especially for SAW arrangement
30 housings.

' The present invention is thus based'on the object
of specifying a less complex, and thus cost-effective,
arrangement of the type under discussion. '

In the case of an SAW arrangement of the type
35 mentioned initially, this object is achieved according to
the invention by the features of the characterizing part

of Patent Claim 1.
Developments of the invention are the subject

matter of the subclaims.
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In accordance with the invention, there is provided an arrangenent using
surface acoustic waves for sensing an interrogation signal and providing
a response sigigy ofe0p 19h§entification,_ichuding acousto-electrically
active conponents arranged on a piezoelectric substrate such that the
interrogati OndSI gﬂal i a'fhapﬁhveﬂtwnomlllofbet E&p?lﬁﬁlﬂéaoxﬁh&ﬁ:td’ idetlalig aative 5
conponents an of .the acqusto-.electrically active co are

ar ?Emged in di f';?’& gqﬁ‘loweﬁ%sft t"f’a %‘ueﬁféc%u bRt ?ﬁ?gpi mp%la\}erter
bei ng provi ded mesytst h@pprdeagstoctb@uéimnges off ttlhesair@mm.ofmt which:

conponents GR 96 P 1971 The
i nvention be explaihed in nore detali,l tfma{ollomnn text with
ref erence @b e FaFors v 8hpvsia SChemﬁéﬁFslééﬁﬁFHFﬁﬁ°?cP e PEYR 8§m8Ptthe

drawi ng, in which: acemoridingetd shewsnweestiwmein cld Ifeatr afi an SAwaaD

arr angenent ﬁgccording to the invention in the formof an SAWID
tag; Figure 2 sho an enbodi nent of an interdigital trans-

ducer in the fdiguae 2 sthews |ar Spopdiment aaf| gnt dgtegdigital gxedsding to

Figure 1, Fi guigicdrshavene fdf@tofe%bgel-&amieefsm VS @n Wb gBgcan
be used |n the | D t%&Fgc Qrdlng Eo Flgur Figure 4 shows a second

enbodi nrentt%f a div 'can be used in the ID tag
according to FiFjguerel3 éﬁowslguhecsa: embodimenthefied idivddtuext mhtlichncah a

housing part be usa GRCLREOYS! 4G L¥cBFEINS RAFSnfe N | D tag
Figure 4 shows a second embodiment of a diverter which
can be used in the ID tag according to Figure 1;
15 Figure 5 shows a schematic illustration of a housing part
for the acoustically active parts of an ID tag
according to Figure 1;
Figure 6 shows a schematic illustration of a closed
housing corresponding to Figure 5 for the acoustic-
20 ally active parts of the ID tag according to Figure
1; .
Figure 7 shows a schematic, perspective illustration of
an ID tag according to Figure 1 provided with a
housing according to Figures 5 and 6;
25 Figure 8 shows a schematic, perspective illustration of
an ID tag integrated in a chip card; and
Figure 9 shows a detail of the ID tag according to Figure
1.

30 First of all, it should be mentioned that the
following description relates to embodiments of ID tags.
However, it also applies in a manner which is evident to
the person skilled in the art to sensor arrangements for
example according to EP-PS 0 619 906, mentioned above.

35 According to the schematic illustration in Figure
1, an interdigital transducer 2, which in this case acts
as an input/output transducer, as well as reflectors 3
are provided in an ID tag, in a manner known per se, on
a piezoelectric substrate 1. As mentioned initially, the



according to Figure 1; Figure 6 shows a schematic illustration of
hou5|ng corresponding to Figure 5 for the acoustic- 20
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then explained above has the advantage that, by arranging
the interdigital transducer 2 and reflectors 3 in a
plurality of acoustic tracks connected in series, the
acoustic path can be folded a number of times. Increasing
the size of the substrate in the direction at right
angles to the propagation direction of the acoustic wave
elements is far more than compensated for by reducing the
length in the direction of propagation.of the acoustic
wave elements, since the acoustic track is’ normally
considerably faster than the substrate width. In addi-
tion, this makes it possible to achieve a substrate shape
which has a considerably more favourable length-to-width
ratio for a housing technique or for insertion into a
chip card.

In a development of the invention, according to
Figure 1, a structure 6 for injecting an electrical
interrogation signal into the interdigital transducer 2
is provided on the substrate 1 and, in this embodiment,
is designed as an inductive coupling loop in the form of
a frame. Instead of such an inductively coupling antenna,
a capacitively coupling structure according to Figure 9
can also be provided, this figure illustrating a detail
from Figure 1. To this end, two flat coupling pads 91, 92



acoustic wave elements is indicated by arrows 5 in Figure 15 1.

The design of an ID tag according to the inven- ti on expl ai ned above
has t he advantage that, by arranging the interdigital transducer 2 and
reflectors 3 imgra9e P plognal ity of acoustisc-tracks connected in series, the
20 acoustic path can be folded a nunber of tinmes. |ncreasing t he
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conpensated for by reducing t ength 1nt I r'ect1on of propagation
of the acousti @25 wave el ements, since the acoustic track is normally
consi derably faster thanre@acedbshseteivhdldss|foridthe ID tad ia®d thhiiss
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cach case bel ngy| At erl 2aed DGy +neYSREL L2 1], an el ectrode T nger

Figure 2 shows a first embodiment of the diverter

20 4 according to Figure 1 in the form of a reflector

multistrip coupler 30. Such a reflector multistrip

coupler is formed by two busbars 31 and 32 which are

connected to one another by an electrode connection- 33

and to which electrode fingers 34, 35 are in each case

25 connected. Non-connected electrode finger pairs 36, 37

are in each case arranged between these connected elec-

trode fingers 34, 35. The width of two acoustic tracks

formed by such a reflector multistrip coupler 30 is

designated W, while the two opposing propagation direc-

30 tions of an acoustic wave are designated A and B,
respectively.

A further embodiment of a diverter is illustrated
in Figure 4 and is designated, in general, 40. This
diverter is formed by a multistrip coupler 42 and a

35 multistrip reflector 41 which has a structure in the form
of an arena. The propagation directions of acoustic waves
are in this case indicated by arrows 43, while two
acoustic tracks are designated A and B.

Figures 5 to 7 show a possible embodiment of a



The acoustic wave enission direction is indicated by an arrow 26. Using
such a unidirectional transducer makes it possi ble to achieve a
reduction in the insertion |oss of 15 3 dB for injection and extraction,
that is to saygp bgtal 3971 of 6 dB. The_ngximumrange of an identification
system using an ID tag containing such a unidirectional trans-

ducer is increpsagiby Ebe Bactdr thgohclordingFt@UtRe2ifikenBion{ i which
enbodi ment of the diveﬁtfr 0.4 according, {9 Figure 1 int%pe.gognlgé a
reflector rOVEr8: *rp %ﬁéﬁﬂqgﬁ 3FOURLRRLeF bt H 2 GUPRA St Hopost

coupl er is for pessiplewbobuspard e i Brlgdtaicasubstraggnnécthe IB one

anot her by an ehLachgodeneqnnRgt bor: 33 and to which el ectrode fingers
34, 35 are_in eaCh case 25 _coOnhected. Non-connected_el ectrode finggé pairs

36, 37 5 are in eachCEBLIBT EAGEFIWR iee? PIE2ESLERHELFHURPEE
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a reflector mu kbi%'ihgh‘ég&l%ggcé“?l%sand is o M4 Wikbhe,t @Snﬁ)é@
opposi ng propagation direc- ons of an acoustic wave are_deésignated A
and B, r e§past sy dirgme sheet 52 remafinst paiYemBoarABatiealiydnosrter is

i[lustrated  actiiReF GHEEods a8k | theéessABatLdte | I5MENIMAILe 48cotBLS-
diverter i forqu by a nultistrip coupler 42 qu a %? nulhlstrk .

refl ector 1Bl WRLERTRAS SOUPPRERES FRTRTHETeR M the FPamk shepk Sinin
propagati on di regiionss 3. aRnusikceptdoas may cempriset lthe chiseertredt cat ed by
arrows 43, whil_e .t : ' aGk 'gm%e a :

Figures 5 to 7sgﬁé&fgeﬁggsﬁﬁﬁgﬁéﬁgg%ﬁ%%n??ggfgfefé '(LgxaRgggE&t18§l

- 6 - houdthadghf ey stroctugaac 86rBLAdtyoishénrreased oAdwhakhthe

covers at | easlsainee taaRyYShBoRLELE N tFoSHBNNBY Aififlralkelida betwiBeasthbe to
regard_thgépiezoele%LcigrsuEstrate of ihe.ID tag as a housing part. 5
Accor di ngifo FRGTHETAC FTBFEToERBCPE| oL 1Tt et « 5 has | am nated onto
it a sheet which can bacsbrdihgr €d Figurghd@i,old tfinggheshi skedéty dsdthen
structured in Sueh 3+TRNRGko the E%Engfeﬁxéﬁgeaé 8§&i§% Eg”‘ﬁ‘%ﬁéfé’”kyiﬂ”
acoustically non- active regions the substrate , I'l e_acoust o-

such a manner that a covering sheet 53 'is produced, by

which means a micro-cavity, which protects the acoustics,

20 is produced above the acousto-electric components.

Such an arrangement is illustrated schematically
and in perspective in Figure 7.

Housings for arrangements according to the
invention are not limited to the physical form explained

25 above. '

Thus, for example, a housing termination can be
formed by a cover which is structured to accommodate the
acousto-electrically active components of the arrange-
ment. The cover can be connected to the piezoelectric

30 substrate by bonding, glass solder and directly by wafer
bonding.

Furthermore, for example, a glass grating which
surrounds the acousto-electrically active components of
the arrangement can also be applied to the piezoelectric

35 substrate, on which a cover is mounted in a suitable
manner.

Figure 8 shows schematically one option illus-
trating how an ID tag according to the invention and of
the type described above can be integrated in a chip



10 electric conponents renmain free of the frame sheet 52 in regi ons
51. An exception may conprise the diverter 4 still being covered in
its central region, as a result of which the structural stability is

i ncreased and, @it d@ 1971 sane tinme, acouystic crosstalk by diffraction
between the 15 acoustic tracks can be elim nated. Accordi ng
to Fi gure 6, adard.h@heslieetags wheeh is désibinndted! suntim tﬂifgnﬁd’er angdeent
according to Fi ' : c n L ascaver S
produced, by Fg'lge\el‘ﬁﬁsci r?egnghggmgggg?ggvﬁy%%ll%ﬂ% g'{derg% sls’t %g{dag'o%t?sti Ccs,
20 is produc@PHBoRY t BETHEBULE0-| afcPrdingnpuhefiigure 1, or itsgych

gn arraggement dduglingpt aasecbﬁ,c][wr%tddaldihg tto E@@dlrien_SF)eraS:@engd{ﬁédn

igure 7. usings arrangenents according_to the. .

ingenti on @te it ¥iGR¥ daflbeg'ﬁ% Bﬁysi&éal e pleg'leﬁ’gﬁl'%g “?B:tf\)’&ng

Thus, for exanuan ke hoamstiedteuti bfitthe IBnthg couplfiogmedrurtareoder

which i s Struclibd Q1o eiRIaCe e cardSRtshiac! S Al Apiave
- ment . 0t

conponent s of tlhe arran e cover can be connecte he

pi ezoel ectric J@di Sghemgiigahdynin Rigure Sobder BaerRin® @lememE waf er

bondi ng. 83. In abditheh)vie, sHAUlE b Rkatisnglaskag it RBHUYLiGy
surrounds the acoucito-el ect.,ricall.y active cogone

t f th .
arrangenert® caf S8 F %% P dkFEise: RE F7R3G Je‘é_?pili %gectsmfeﬁtéonon
whi ch a cover ishbondededonnegtiont abthay also benmsed, for which purfgiopere 8

shows schemat i %ﬂ&ir@?p‘&ﬂtsi otgﬁg{,%%lgén in t%@g itg%o\r/\gydgn %p, t agp acgqQrding

to the invention and. o e desTCri be can be integrated in
a chip provifess p 1971 -7- card. The 1D tag, which
is designated 81 in Figure 8, is pl aced onto a chip card 80 in a
suitable manner, and its coupling structure 6 according to Figure 1, or
its coupling pads 91, 92 according to Figure 9, are coupled 5 to a
card antenna 82. If required, electrical matching can be carried out if
the 1D tag coupling structure is i nductively coupled to the card

antenna. Such matching is



i ndi cated schematically in Figure 8 by a matching el ement 83.
addition, it should be nentioned that the coupling 10 -fAeet-reot

I n
be :
i-nductive or capacitive. A direct connection - bond | - may
o0 be" s, "G sarcnsmrpose. hosdans pads ors e NI
91, 92 are provi ded. - 8- % o coL M5 w

CLAI V5 1. Pagentr Clagmsent using surface acoustic waves for sensi ng an
i nterrogation signal and provi ding a response signal for identification,
i ncl udi ng acousto-electrically active conponents arranged on a

pi ezoel ectric dubstrat ddepshfifatione PHt eFELBEAYi OATESAREENERE appl FBH to

one of the 5 ageusgemenectropakhyingt wiehcgupeaeat acoudtdtheasesf tbie
acoust o- el ctri.%all s are_arranged in diff.erent

( t\éﬁa%t iLve Cé)nppnenst 3, ¢ ange o different
acoustic tPackdOSRTPAEATEERr at® Wit di vEYEEF™BEi ng™  proviided®Por
their acousti c ingepirioggtinifevaluavhen clevie doqeoregates idenpificaAn
arrangement aceqifl B¢ Sensbd! Atlandehdtttd By nfard JedaR! hkedbgle FBRK OF

tag, 10 wherein the_acousto-electrically active conponents inclide at | east
one interdi gi t S190PdnEPAREMLItEed MRith Q’&F’&Soﬁ%do?qp%]ﬁka%ﬁoﬁéﬁ?@n&ﬁd a
predeterm ned ikl Fentelbaek! Erdm adddiarGangemenal hdetihgf keauseb-system

bei ng produced he . er _and position of e yeflectqr . _
character ﬂ‘?ed ieﬁ'%ctﬁﬁ%c{;#g?’ i Af gﬂﬁ? g‘lz?%?m??ré%ssd{#g’eri’ar%l& 'aiﬁl %}}SF PoFE°Of the
reflectors areedectyjed substratief f 6kenbOhcogbearecteziked 1m thgt. the An
arrangenent ac gAY -eQ ek dh Bh21y CAGE fré Sdmisshdrt d @, & ,uBipdi Bechi-gnal

t ransducer I's provided as, the Tnterdigital” transducer. 4. An
arrangenent ac@FARFE drodiiheregt AcuURRiT e ?% ERet sph&trakPect ors
are 20 arrangedi;n 50)si gl iacchati @ Qisekrter (4;530; 440 asr pwroetidad

accordi ng 40 any.one fr gc%iuggi-g Eguﬁliﬁ ar acterized in that the

reflectors™for "coding the Tesponse stgnaf are shifted geonetrical ly froma
pr e- det er mi ned 20- plRagangageat sacaerdingr bduCdapnaseinotibeafrem ofdi ng

of the responsgrsij@d¥tifi%ation mark - SAW ID tag having at least one
interdigital transducer (2; 20) and a predetermined
number of reflectors (3), a coding in an identification
20 system being produced by the number and the position of
the reflectors (3), characterized in that the inter-
digital transducer (2; 20) and at least some of the
reflectors (3) are arranged in different acoustic tracks,
and a diverter (4; 30; 40) is provided for _acoustic
25 coupling of the tracks. '
3. Arrangement according to Claim 2, characterized
in that a unidirectional transducer is provided as the
interdigital transducer (20).
4. Arrangement according to one of Claims 1 to 3,
30 characterized in that the diverter is formed by a reflec-
tor multistrip coupler (30). ' '
5. Arrangement according to one of Claims 1 to 3,
characterized in that the diverter (40) is formed by a
muitistrip coupler (42) and a multistrip reflector (41).
35 6. Arrangement according to one of Claims 1 to 5,
characterized in that the reflectors (3) are arranged in
a éingle acoustic track.
7. Arrangement according to one of Claims 1 to 6,
characterized in that the reflectors (3) for coding the
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6. An arrangenent according to one of Clains 1t n, m |
that the diverter is formed by a reflector multi Ilﬂ mm mnﬁ
An arrangenent according to one of Clains 1 to 5, chdracdterized $#n 4 hat t e

diverter 30 is &pre@de bygy nultistrip coupder and a nultistrip reflector.
-9- 8. An arrangenent according to any one of Clains 1 to 7,

characteri zed ifedpmisé® signal are shifted geomtrlﬁ]r]qctﬁremwhi afreappl i es

an interrogati kS V] dqg gl -
arrangement acc%r%&pﬁkea (f'g‘lgl% r ac%]:gr | 2605 hagss r%%%eﬁr eis
designed 5 as %l@@lfiﬂ’qlmﬂl%pthm rtel@qnﬁemsesna frarre for I nductive

i njection of the, interroesdn es:itgrﬁ’écordlngltgb oné\Nodr taggmeent wccpy di ng
to Claim8, characterlzed hat_.t he str cturels culpllng

f
pads for capacitPI¥Eagre ’Eﬂ'"f' 1Pnjg&ar oft osf TYREFYaR er‘goga%dq'on
11. An arrangmjamtsiccnhedl mgtenragwtmm efighhali n:sslgx@vh@ledchanactﬂasl zed
by a housing ‘\é.@ ontains at |east the acousto- eI ectric conponents and
is provided on The pI ezoel ectric substrate. An arrangenent
according to C8im 11, RAFeangenanty areording tt%eclfﬂ)'&l%l% FRa¥arrerizgd 15 a

frame sheet whigh ﬁlh'étli Oehél Ss A tRIZRC t(169- a%ouahngnéanaensr&@up:ambbyo
coveril ng

S . i.s | ate on t
anarrangentht alBobBEnED S rbrare CPAFni tHREBITs ARISCERPR c?aﬁéﬁ“
characteri zed |mtenxogmetppwgnais. is integrated into the card, which has

gafgr gnf‘ga‘:g“a, 16N 20 Syl odfuiieradda P &8 "l it ) scﬁ%@éjrii’e& he
in that the structure (920, 91) is formed by coupling pads
for capacitive or direct injection of the interrogation
15 signal.

11. Arrangement according to one of Claims 1 to 10,
characterized by a housing (52, 53) which contains at
least the acousto-electric components (2, 3, 4) and is
provided on the piezoelectric substrate (50).

20 12. Arrangemént according to Claim 11, characterized
in that the housing (52, 53) is formed by a frame sheet
(52) which surrounds the electro-acoustic components (2,
3, 4), and by a covering sheet (53) which is located-on
the frame sheet (52). .

25 13. Use of an identification mark according to one of
Claims 2 to 12 in a chip card, characterized in that the
identification marxrk (81) is integrated into the card
(80), which has a card antenna (82), in such a manner
that the identification mark coupling structure (6; 90,

30 91) is coupled to the card antenna (82).
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