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her eaf t &3 JOR2-AfdFirst, it will be expl aifrpaupnghamplifude charasiprietiqdf @freguency
gi ve fo and an gleckrgdp PehsPs{of the 14| waye I8Rptin f
fo > f 2 .Thadarmulgs @), @b?’ﬁﬁf’%ﬁ@‘“{%)’“éﬂ?&”(’%) ar e" efdhiufesy acoustic wave eprpspanding fo a

shows a ?’F‘E‘ﬁuency characteristic of sot &t ;equency f2. .

the fir ducer 201 and Fig. 5 (b) shows It il qaee ﬂﬂ?f’ b%“rtt e of
the Sec% i f'}g i { [e”] (11) . duce? géf??d thgao e sﬁé{ Eg&&dﬁ}zos
satisfy ef% 2[a ned f{@th_efollow- is (@l

ing for i mFig. 5 Ingpther F.\M’rﬂ,ﬁu bd\BpRinbd Gneh !t fdaBhBies
pitches ;9 ,ve;1he f| rst and second transducersfoq;ﬁasdgragmgﬁ ,e-

[err](21) f&eed féﬁAu}ésges 10§ LBEYRBIREES [ er I'] FigOs e lshdweYa freqﬂ@ic{' Bﬁchiéﬁéi‘b"oﬁ
(11), amomskrenly good characteristic as viehirt Bansgleepoti &hdFFig . 5 B) (show
Fig. 3 (c) can be obtained without having tfgudnepdhteiciemstic @f tﬁemewadhaﬁsamrcs
to [errjj-&(283 @the Ath)equancy characterisstizmsof the SAWfilter 101 shown in
Fig. 1. 45  Now,orddnéo $atisiyrthle xofdBd) Ai,ghe follow-
substitusgebnfor the fornula At hough t he nuihg forslais pbtaired o Figi & used in the
(21): aboeHenwands, whaacthe plbcidderpitehes ¢ff® | nvention is not restricted to the
ermbodi nefiret antheconth transducetsearg determinefigpr | SAVHH 1 A/RR 3ai t (SR - Ak n@Dti -strip
coupl er .spectively by e diepgencies) fi Heﬁ'él Wby 9t will be explained another em
so bodi ey @A\R/‘ ?“J‘*F\%V °ﬂ$ "%Fscl st r¥i¥bupl er Then, the same
A

way is &‘Y'\Sw ﬁ% 2°88PM ng to fhe pres é%} |nventio_n. In the
Lglrltgw:ﬁ fe ue ychara AW’?@? e codEgs” & for the indentical

When the h%g Gggﬁﬁfg&%&: IsSusgh% Masecf,5 O@%VU theéqgmul? (atsz s?bmktgtl(ijfjo](r:tehe%%ﬂah
corrprls &“ﬁﬁb 6 inventiof® cL he fo las (23) and (24) are

conbi ne Ruck 6 Ghe @odm ecanta 8TbeGPMP! | S§5- Aﬁ‘/@z%ﬂ“ﬁgﬂﬁﬁﬂuﬂthat

el eCtrO%WﬁieQwﬂhﬂut'tﬂerMﬁf—sﬂlﬁ:t&ﬁplér e el ectrode. gL.EUCIB @ AR) 9 (29)

EP0278765Blersinafter, it will be explained another o0 [Brr]  (25)
wi dt h [ edobiinefitf of tSAW filief witholt’ MGt esuplBP1l, t he aRéN @b shme e RCppllednd the adislioh he

f r equencagedpdirrsstb dechraserd tiverdtien. iin the following, of fo < f2 so that:
the same codes are used for the indentical parts in
Fig. 1. ' fa -fo 2 1/8 (Af + AR) (24)
When the multi-strip coupler is not used, one 55 _
of the transducers comprises the weighted type and the formulas (23) and (24) are combined so
elecirode and the other comprises the unweighted that:

electrode. Fig. 4 illustraies the electrode structure



IS, given. of the second
transducer 303, and fhe frequenc . when [err] p Fig. 5is
considered to cor- 5 defi ni ng ténp[e&gde%dtyﬁﬁgde pitch. res?)gnd to [err] in
Fig. .3,[err] is substituted for the 6 First, it will be explained when
the \JGCIHFHW%?A?, fqueyul @sf 25) which resul tyidth Mg BEthe diPse rardicee301, the center
[err] have the relation of [err] formul a (tegdency f; and the frequency passband width Afy

Fi g. %sgiwh. shows a frequency charact eri stofthecbednd trértsducenios,, and the tih@uency fx
enbodi MeRéw, e fdin IFy. t5as constdred td et t r andsfiningethe @@ trodermiici-i g. 7 (b) shows a
t he i nespoid toh inFigl 3, bes Bripsubstingad fovitheh ref er eFiesd it will be Mplemfew'@}l the frequencies
char adbrewlas@b)cwiith tdseltssiedbmdame andibucer Fi gnd fghave thejrelatioroof i 1hixt he f ol | owi ng,
the sdomuedtids 10 303. are used for the Fiadér®ishays féﬂqt‘@cY Rhapgcfgristig of

In case BirthermereSampther embagiment aecaigitpita n Fi githe dirst rgnspypen=3Q) and Fig, 7 5?;@ a
acoustthe inxentien pill| keepxplgingd with E?Fet'ﬁé‘Fe % pr evféeﬁt'e"ﬁy FhaRFgest (?h"‘(?fse?‘ﬁ' r"&"s cer
hanoni Big 8 1§ Figy §plnj tagfollaying; the sampe codesy 8 ¥ forr}re Oy " Hepcy
passbaﬁ‘i‘tl”ﬁ%@tﬁ‘é"\??’ﬁ'f’?lm? iR §9-t'hy ﬁ frgzquency h m§ el ?ss w"' lcsaa

mul ti-sth f FY he fird reve
over | '?.Wit rat{ "3331’?* '? AR e ﬁX”“ 3ol1"ﬁ ﬁ’;ﬁhmt é""y
frequeb :(:.b\ga dacb é §/e 5«{&! Fnyth %hem H 5$|Tquehé§n ébﬁ@cf in3fd- vicﬁltyp{ét thé n
WaYsrst & ra 01 is put’ it BAAFYa S'croﬁ PRy Qﬂdofttﬁeﬁéb‘ééhdcﬁ’nsd'ﬂ&? 308! @de-
”a Sdﬂr&ﬁ&fuc 3 f&freée% e StadoNRosstid f 2CE Md@ WS tdofidition {Amed as "condition
(A2) ") wavbatfed Wfﬁ?%oélﬁ%ntoh%bdﬁpﬁélﬁtlﬂﬁ- of aboutasp®Figt 7 $a) ¥ the first transdudsr 300, &i g.
7 (a) fbtrytth e filst wensdubsigeducer 301, a net r paskiand ethé iicisity t racireggincye slo Bosla
paSS\_{ and Hefdugoh.€a Wb@brﬂuytaynpﬁwdeacﬁaraaemencga [ esnte} flequenay e madipdrequency pasghasdicy
td Of 16 BAWGilt@? 1D Bhas a26nterdi@quency ff I equeniith 8% coahal tee frequense rressbandseonand
ti cs” Obf d puesbsiinkiia ftequendydasétmsd widibeoht er f mexpeenwitly [err] width [err] so
that th#. frequency passband com of a passband. and a frequency passband
Wi dth of The firstryansduseBaihcompfises anhelect j r st b aAk@ucdd?) 301 conprl ses an el ec-
[err] iqde D) aluninuerein yhictyenerpne ofia Alusaliof ch2Sone end of 24
el ect r oertrods fingers $13¢rossing 9ady ollpr éR9F" ot her i NS 5 °“h gduc 339) of
the setioy shoregyseiiad & b bar §TLR P shor t aé’la?s T? t"b mté. ol
con- S %ﬁmeqﬂe"f"ﬂ@@? cin i oS 2 fr§

conb- shad8% oef °,§t A9 electrode ér 1h St hat
of [erf3 °§; q‘htéhej‘rgs? "hg strucﬁ "a%%rgt he eI ectrode fingers
to eacﬂ “;':t r'n g' dﬂ&yelgc.@”] as t e center 312 is so called
vvel ghttr anéf add @df-of 30 Qf ihessyr@Btry. ducer 301 is

: é;i quency pass- “Therefore, The first transducer
301 |s qi g g&odet,g,@ﬁieu\gh{hgh BaS igxallehequency passband wi dt h of
[err] 4 ,aopggts@;facgragafd@nﬁgoefo of t hifird ReprEoHRS @Y the Bscond lransduced 38h
[err] ms@gd,ﬁfm%r@% &iff.ch PN of the  3Ibdwits taken, 1/4 wave |length
[err] of nbenuBilirbaceler B0RICokipAscd/an elec- third harnonics of the second
tr ar@/lw of Xlitnirufn Ih aeb Radhng at murdlityeoff r equeShcl (Aheé 14f)  (33) end

W t h~ Blaerodsl liibgerss314i i acangel with S6shsednprm ses an el ec- trode of alumnumin
whi ch elactrodepiich Paidefined byt e fsgquency of er r ] (33) Ne, erwfdsfd@ ﬁat' sabS‘f4°9"§"'°"

ar r anged Thetsheopd transducer 303 copprigas ag pleerde pi tibah ft° sﬁ"h nof 8 flency
[err] ;g{;r o; al;mtwwm wnrvh@nemdhog gngsatg egff thé° e @Hcff’t“lab ‘Econd
transd odg fjBoegsotB rFasEiag 25 " (A2),..th shoul d be | ess
t han og;@%uw:;gz?;%ggc;gﬁﬁﬁ ﬁtgtrf;FrFW\hl &h cﬁfi‘e"' g‘ﬂtﬁ?oméasﬁ’ ur%/t ity of to the
f or mul #Y¢cB ¢ el ectrode ' JrInly

ot her |s§”‘@1r Qf the E %SQF qg osr1 RN ted by, o ffo'l"@grg %&éjstg%&%{c%ﬁ?&%kﬁ

[err] sPP md %etrrode 317. f‘f‘ﬂ‘e crossing structure of the

el ect rgﬂ'@mp d>tra cer% Qs %l A;Egized 5Jh93ff-pr1m*7b af { st aubstituted for
the aboyy Qﬂh Rewigkeond tram g8 -2QR -2  (3hor nul a:
forrredg dgf%é%e ng,gt v.c,,'ﬂhqos@cond transducer 303 is the Apodized

50 [erffe]queﬁ ki Héﬁbt@ﬁbtl adrefieR€UENCY pasislandi bé eblainaf when fhe frequerdy f:
[err] &, hidmWnirole PRI ANthe A waltSlengtnCi Ni t yantid, hdseahd miatipnerhdy< &iith ireferenso to
char actyegsihd suRsceQkoustid w6 dareponding to d\Nexss, Fig.8w | | be expl ai ned when the
frequengyudnéff.] [err] and an el ectrode pitchAfdr Fig. ®fa) ohive fiyst trgogduser W

and [err] Theas ittwile be edxpibihe a ablatfoeraf [theni t h rmfssnaehloéhetvmn[hewrt% frpauenpyanaglj %tce
acoust | @nteaireueny i spbhdifleguency passbalb i gharagleristie 3 hasrregpnieirqapency 3 and a

As to Fig. 8 (a) of the first transducer 301, a Then, it will be explained

a relation of the passband in the vgcinity to the frequency anplitude
center frequency fo and the frequency passband characteristic [err]

has a center frequency [err] and a 6 11 EP 0 278 765 B1
12 frequency passband width [err] so that the fre- tric substrate 102

to face the first transducer 401.



guency passband ends with: Her eupon, a
frequency anplitude characteristicgpporh9esgYVfilter 101 hgs a frequency

passband in [err]. (3 the vicinity to
t he f£requency anplitude characteris- 5 tic of a frequency fo. As to Fig.
8 (h) ofreduéiey Y2608 WiithnAK Uspethat3(8, fre- Thie satstrae) th2tte tacssttielfretrtrads@ificer 401a

so- cal | @e@neypesshardaaddhd i n the vicinity to tHesupancajtremengy amplitude chamstediic e d
el ectrode with a constant cross wi dth in pbithe8AWditer8thase feayencyofassband in
and t hash afAfp/2rri3sare sym which the adj athervicinityno tee feagueneyiamplitude ehataclifiss | n
metrical to each other about the frequefcy tif efefeauwscyinairs. to be a double
el ect r ode AstitEigcl () ef they secengciragsheps 893, The second transducer 403 is a so-cajipgl,un-
second @ Passeedcia r“‘%UQ"'Wa‘S the fRayensy af“r e- Thé’ glectrode ‘”'th a constant cross widih in
quency B‘f‘"dPéF ctegjstic of f a0 E t[:'grﬁ'_j r?'egtf°88t"P%°(55ear|Sl Peh
palrs e a o ele

[err] V\'H\PE'FFI BPWgrda EXE?T@;: * af 36) e second I1 iﬁﬁe?'d:m has a center fre-.

el ectro 15 ergﬁfﬁ '}Sf the 1/4 wave | engtqpei"ew v PELSbAG idh GUSH,1 C
wave corre ?)r a ng to the is taken, and an electro pitch Pg which is formed by the
center fEe_q]uepcy &ﬁr r] third harnmonics of teﬁ&roﬁ@ﬁﬁﬂgfi 417 P UGLhvava Gength » of
The firs tr“ansdd r 401 conprise Apodi zed ysOLH¥adaC Seolidtib Wave corresponding to the

el ect I’O%Qale%’ll ch has a frequency passbang Wicehid r0duebc®®.] a frequency
passband gt Kfindhics binb ¥edoRd trit8ducs g0l (37)  The first transducer 401 comprise Apodized

f requengymhéncewidh: an el ectrode pitch P7 of telerolié 4hidtDhas awagtendyqragsbind[wddth ¢f Of
the surface acoustic wave cor- Now, i n or def, taOiregadncys bysshang inc thacidinitprio fther r |
the resgopdiimaatho tdre frequency fo. fornulimquetdy)fo sirtben eediredd gitck Py ebithe 44
equal to the This case coinci deszoi twavealengiis @ ofiffeensuripee dogustie) wvave( )
so tYrat t howf Dromer & satisfy the condition (A2), the  f o| |resppnding fehaitrasenck foappl i ed to F| g.
7 and Fifqgmul8 (35} ehonld be less than or equal 2Gthe[ err] (4 1'5h|srﬁ§efq9|nﬁlgqsagltl‘¥: asg hen th
subst i t e @3éxsotthabthe ferrua iior - It will PBellowngformuiadziarglingie e"lﬁ‘ﬂgﬁc‘? es
[err] mula whi ch define the
el ect r odle "p#f"(?ﬁ%f WHR- Ak st trans- duc® 40T fand*Phat of the second

t ransducer 40 respectively, 3)
First, i%fe{Hmy asdgé’)é{ﬁbgp%egdowg%ﬁboy% “frequepy b vf b%%i(gla?i}‘a, fu Elﬁ‘iquflé‘:§§iﬁg§,ﬂ
rel atior‘u““!?r fo > [err] In other words, wherythesl Lish ataotp ess%&;p,g rahda@ddr 403
Accord| 1 Qs 5! G _(MB pa_,s?Eand of the {55 ©-respBMiv&Y, Rerddner. f Or med so as to
satisfy J'(? F" RS + AfCNE4) char act er| st | cF,[seﬁtrw}“ ggfex;;m@dfwhg,sﬁqe hg@g,&ghﬂ,cer
(34) and ’Sé‘) respect ively, an extrenely g%gf,qﬁagthere@ﬁbnoegmences W t h:
acter | sti Of ok ARAdIgb fisk shddecaidchalil 9. 8 ( Checdinghe FRDI7R BNasbi! iras o
havi N tdgeR 5 Wrhdd0R & totshlishytiné dmulas3f 0 - by 2charadiatistioToR i of sthé dirst transducer

f r equenqys) ehPBE) GéspEdtvely, 6n Sdrerhdhegdod\Mar | tser cbbhinesdeswith:i n Fi g. 6.

A passbar@risaés dsheovin'rg]u e an g aRaetrete stic [err] Al though the nulti-strip
coupl er dbinesWithoutmaiidycthe prdductionfof thinkhas-econd ¥a aafgduc@R) ends wi t h: above

ment i onenbnizsieottle frequbney tchepacteristioof thePAWs not restricted to the enbodi nent and
can (al sdillyetofishown in figeBr] (43) SAWfilter withédwessband ofiheirequepsy; graragierisicett
Her el Raf t eAljhough tha Mmblt-stdp esupletiisrisedl inlkst het  ephthe second trmwoenen dsoffer to

sati sfy abhve reenfielied pebrd *r}het"lYE"t'B'blil"ﬁient of the }? I ter without the
mul ti- S%“ Utdzllsgt‘her %‘PPG!"!?“ °a§tﬂ§&|b8 %e | es@1 "'tﬁ;f qual to t he coupl er
accor di of yee In t he nul 3 E\ﬁ gn i
orpi i be al r t di Az),
H)gmjl a éoglmerﬁtaﬁl?e% f||tetr without thé mu ar4g ﬁ ih lﬂﬁﬁl or Qﬁfe& {%
COUP' er ? o’::,?}:&ccoﬁsa e ?fg%:gﬁg;; en::': Inﬁ:{ﬂucers corrprl ses t e vvel ght ed type
The e an ot her conpri seg, tLhg,pReei-akied el ectrode. Fig.

; "'ustr%é emﬁd%téoqa&@m&qswoﬁe [err] (44) of the SAWfilter. In

Fig. 9 & RlihRGeRCQMdlides thWagHtdd iyps 1481 Theni S given. conprises a first
t r ansducggctdddlant MeGudr @binplisddithe ureighted Thi s results in the sanme as that the

formil a §g@sdeesigl § Austidids tHoadledtrddd tructurs eCONd3f Kafas AkerafdD?2 (4435) i s

subst i t ugsaid saw filehe fornula - (34). for receiving a surface acoustic wave 202.
exited In Fig.TOca safaes weystiapyave Giter 1101 t he r lgiven.on of [err] fromthe first

t r ansduceimpéshi of fostrimosdocer gdiefooesidem-a piso 4shat 7his resplts in the same as that the fqrpulp
278 765 @belectric substrate 102, a second trangdugercd@ait er f (3B aybgjutpddpithe fgmylaL(34)., o yency
passbandfof exceijing @ 4Bface acoustic wave 202 exited Wi dt h? éqnﬂwag@pqlﬁ%l{o the ?m&éﬁciﬂ
passbandiremmthe figst trq:psduoer 401 formed on piezoelec--



is.given. This results in the same as that the [err] (52) formula
(41) is substituted fgor the for mgpg g#APres B Furt hernoreqqanot her

enbodi ment according to Now, I n order to satisfy the condition (A2),
‘the .the invention will be explained with reference to formula (52) should
be lkess than or equal to the Fig. 10 to Fa cpntef Bequbney t3heanfl @l fregueneygpasshiaed sane
codes 3fifodmal &0/Z 314f/Z0 @hlat the formul a iwdth aheso thatalfrdauency passtapkendp Wil
parts in Fig. 6. The SAWfilter shown in Fig. 1 0 has a structure 10
[err] isrsives.| Bip fosdis ip Hbe Serer8e) that MesducerSfshdth i ndRi g. 6.

Then: fP!é\"l&l(ﬁ)'séutst @h’@%w ogpia Bude chiyaracteristic of the S

has a ceﬁ‘t'@?'mP'iee aqpprdgg "°[ err] °°3d' y
passbafRi ';\())(?"él?’h‘”g g%!%’ M e & therrg@gs z))tsr# "ﬁ\% g\’ ol f’8 ° tﬁ
is gi vFé91 é‘? "H‘E é ‘? PUni nun®PiAARY 8?1 %H‘H Next, it

wi || e |es of a.p, t f electrodeflngers
512 cros 16? o Fq;w "'" hasév; ruﬁcﬁ’{z 3f +Af%§5+ \)lgmf?h reference other is
shor

el ectry crrcul us barT,g;]rl to Fig. 12. to construct a

conb- shapgd;, el ¢6duoRyCa de IYBracterisfic As to Fig. 12 (a) of the first
transd&%fsAmer%mg@iﬁ%w@ of theelaptrade figagers 512 is so
passbagdsphit dnB & fédushdyipasbina widhead.r equemcy [err] has a called "wei ghted" so
that theipsegony e suesidUsmbducer sotaBher fregypacy 3fo and the frequency

pas s baghdesdihleldciodoqst BREiInGR in\wichi che@dne| ect r odelext, it will be explained whenheltdyugreies | so
t hat aoffarpReHiig e yledradsingetsisr2reebssing dabh  Thi sfosed b ridvet thereiationoa 1 >5talmth sefarénge
ApOdI Z@tobr &l afeetricaligl shovtizlraitedtysa baus barStfluency pdisiband w dt h of [err(}m (54)
[err] @ weswuera toralnsheprolyelectradshtdd Ther rd of tAado Figel2 (et N@éﬁ'gé@@ﬂ'éﬂqﬁ3 it

[er rkf" erosging strustuescetf the @lectside firigers 512is so As™ t oPgsphgnd inthe Yiginity o the, Bequency 3fq has a

t r ans deaiest "BiphtedPso gt the cseerp dresqucer| ect r BRALST freqygeay Shoand thyy fraquency passband
passbafd is farme &s dpagized Q';F"’?‘G the frequency widh4fq s %Féaé{ﬁ%'ﬂ‘icyffslfb%ﬁ%dslwétﬁgt h X
of the sUPf £e%nd%yaipdycer 501 is the Apodized ¢, o enc%fé/%erré“) and a frequency

passba{gﬁf’"a fcprg "i’?d‘??%g % s‘?aﬂd o r efuehty width [err]

t hat*" |

‘ol f‘gﬁ em ss%fdmuencya A, ﬁt‘%c.p*"gs%"m‘“%ﬁaﬁd
W dth fh ac 301, g cGRsHifehuency 3fl &id 4 fre m%ﬂency
[err] (s binGk h feer tlainOAs, wﬁla’ﬁ@ﬁ'&ﬁ &%ﬁé&ﬁ&tﬂ%@rﬁm&pl

35 Nit will e Jx lﬁiﬁedtﬂ)oﬁ‘t%tfeﬁtio“ of he condidvi@dn ( e First, it wll be

expl ai Gidndy 1% AdE 4 UfRG&en&S passtungLl 2 (54) shoul d be less than or equal
to thegﬁ'ﬁrﬂ, HNE fitsh raksBlicaE i301) DOborberr r]. 3 -an/2  (6) formula (55) so that

t he f Okggubrey Sand Eif@quehdy doagsbsnaawdth & f r equency characteristic of the first

t r ansdyaRd sodéhd tramduder §p1. 11 (b) shows ass [ ehaw] infardeq teesatisfy tha @oraldipre (A thec  of
t he secorrilst! it @i e egwdined whéch the kequencies formula (54) should be less than or equal to the
Then: krand & hevedfie phiipn $M\&H.1 t er shown i n Rirguld B5) sothabinelirmulaisipr event t he
product i dig. of (@ bhowel aimamnéyceharacierisficedfr |  (56) frequency passband in the

Vi ci{ni the firs traeduder 8@fuandcRjio.[1dr(p) shews she fi Bht+ Ah&FsHuc¥’2 301 shoul d not

over [afrequeapy charactaristicedf. theypacpndairangduefiie n 6oy passband inthe vicinity to the

| n ot h&P1- vvords vvhen the f| rst and second ¥%n- frequency [err] of the

second tr&ﬁ%ﬁﬁ c'@rs ar r atisfy the

f or mul ézsd%ta 3‘0?1@ "mgg AEI% )?56? (53)yand (56)
respeclf ’lh? | not ov cyt OiJ:I %g 5 (a) of the first transducer
301, .aw| n ¢ %{i‘lgl' \E‘l & WI;IS% n(&)mﬁﬁ&&@&ﬂ% hﬁ
the vi e’t en re%ﬁe %Jnﬁqr‘dﬁéaﬁéér |ﬁ he has a sdutl:gB ar&%ﬁnéﬁeso Of! 8 1saRfy b ?Jﬁﬂﬁis

havi ”9 tdgﬁhe&’Bs “6Mtsh (ALEAUENCY (55) Qind 8B) SredpbIaHR N é&ﬁ&ﬁémlg d
third har/@tal o TisEFlIN6a¢ 301)ar act ercharhdiistico bs Woath Fig| AIr (€Y and Bigt 12a) a
f r equengyraH® F‘\i\aﬂﬂmi@qmnraquency 3fd it aSAY T idak @6 ofbiGiiedswithast Havind—thg .pratiQctiore efs
W th:  center frequency 3fc and a frequency passband third harmonics tofhé hequgpivy tchapacteristics of
mul ti - Sfidih Bt GO Yk @ frefudndySRaskbaridl dofhemboOVve rkenSAY filtee 163 rshavehi imBig£10. t he

I nvent icggwiths not 3fo - Afo/2 (51) Although the multi-strip coupler is5&ed in the
restricted to the enbodi ment and can al so dbeveameBtined pinbadimenj, thie dnyentiphis not
mul ti - Ser-igb/Zouller. As to Fig. 11 (b) sof redwistedelo dhejembodimonf andrcan @ipo be a
Wien the multi-strip coupler is not used, $AYéfitgr H‘Q%‘HRHEP"!W'&%EP'% CI n|t to
the frequanioyig &t (o) ofiiapssecant transdycprifdducer 60 When s multisstrio; ¢oupigyel

15 a passband in the vicinjty t9 the7fequengy gﬂ_ as first transducer 601 ﬁ_‘{ﬁ“pé!feé éteer a%h %ta
second transducer 602 com 2. The surface acoustic wave filter of
claim1l, prises the unweighted el ectrode. The sanme may wherein
the electrode pitch of a plurality of the :



apply to this case that the first and second trans- adj acent el ectrodes
of the first transducer and ducers o as to satisfy the fornul as
the el ectrode pitch of 3 pl ural i ty gpe? %e ia%cbdcent (53) and 1};56)
respectively. electrodes of the second

t r ansdbCQEctBiE ahte theF SEchide irRERor @d)zt Bekigh t hep, T ithe burtabd RS CRav Ttilter of claim 1,
fined bypries BRCEWEGhtbd Qledifode. WEéEsam8NBdyN [ €5 1]  Qherbif thoisbrsdi RdALof & PRIy loflthe
Fig. 4 tapplyig thidcas0Mhat the first and sdchil Fdasf ace acoudhident s RIeS Of e SiROREAEdIGertzad
the prisared dkotdhed @b asts edicty thér@rhilasst t r ans tHemmitratid pitch of & pRGItE Bitheedjacent
[err]. c@8ayund¢Es)asppolively. el ectrode. Fig. 181 showsctdes biuthé seend trasdeoet @ de-
el ectr ode, Furlidrmdpbe, aithaugh uhef firse transduget pfc wave f ffihddey ©Epacéd af e 1/4 wane Whgta h oh
formal sthapedodined tshowtein7fid. 4 tnig & eom- wihersaifage atoustic agve w@iresporiding hethe

f r equenchyispea dpublsf electredeq thp difst trapsdusermbayshaped elfrequendingd: ahd 2. cr ossi ng each
first treanpdercesolidplectione frequency f2 of the other. This comb-shaped

el ectrode ﬁEi“f §"°f”6rarf§&!°t“’° °f a s°"§(—9{°6‘mﬂ’°t r dhsdhicdhe apfse Q))?F%*ﬁtce\"%)’edﬁ?fr PR ds

as that 'Br’(@cé ?7 RSRS: r ode fi r‘i’%‘?‘g at least gney gf dhey gh g'the
[err] of?® ; ﬂ' ?rff?q‘? ﬂg‘pe %g sf"g}r ‘fgl y short %’gan: l:dear t“axfr?age rfespor‘%:
i's The wpdin'1i B if'ﬁ ura ofe oge "?‘T ngers 71%{% ﬁ @ tﬂyaﬁ?g

acoust i c7a¥gedidi sr.o bl bma Ls S oM e T e (gap)
[err] The idth & é f % p' Ch4 OfThé Qﬁa?& "a'g t%d$a\}8 A6 cidifd s,
el ectr Odﬁ‘ot WIS b8 t ar’m:l1 a3 !t spa Egta YCHE electrode
appr oxi o¥ thePdisctrBY fagers PPz HUWEI ﬁd?-d el eCt r @ Bl th 6\|%n§1‘ﬂce‘? aﬁ oximately cor-
respondi pgrel e lfiReigHid0sIE6d6 TR Hak ah Bledlef | Ned bye nl:lmbrt & frbjubrch) d¥finb g‘byaa

space c))f wdddpitd B WIBVL spaBd1Bithe 12 RaveSBrige @bt he s3dod onteard \ﬁ&OQ'lehgtPKfof tHel@rface
surface { eknje sSAwtiner SaN8édondiihgfo Merdemtspondi Ng tatoubtitowsv€ BérREponding to the frequency
acoust i cfreuasrty &Or.r espondi ng to the frequency frequency [err]

[err] O ains 5. The surface
acousticClbwe filter of claim3, 25 whe$.eiThe tshriace |acmisticodaye (iltorc bf clailmt:he
el ectrode 1. A surface acoustic wave filt2r, caoigeinstharglectrode pitch of the relpein

of the tﬂ-ar&%rue@rac@rpmwpﬂﬁr@p pre,swg- a pi ezoel dingers ef theti@mda@ee approx ately cor-

respondi ng t o2 pieeoeioptdg gub i s defined byesaorﬁwtq@?frﬁquamdue Pﬁ 1@8

i ncl udi ng con®-first t’a"Sd“ "éﬁ“dl"ﬁé”ff' 2 wave | SPgeof Shedf2 waye '@QP?&E@"S?‘I

el ect r odes W&eﬂ 95 das HF tyé?f @?ﬁ"%ede a@preYs WVMW@S%F'P%?&B%H?% °¥o
the frequerd® 'r’%e og ?’ "'é@ C?F t’ner3°for on one [err].

naj or surf ‘ﬁe D z%%zf’% € e Fstrat eg (1 02)faceand

6. A surfa egé §&{r§1s3¥1%¥rei16 }J"EISJ'" Yol risi ng a M cwaveEgjgr;mmp(rTb%)
el

i ncl udi ng ect des tha Bt E d i c subst r uceP mb-
el ectr _Odes &tﬁé‘ étnef orbthb ro%j sh:—fbe 'efb&kdésr vath Efgfty ode
i ncl udi ng "s b&gg{ theCpickosibdiit Subsiet h er f Ol HaCed2 othep Jormed A

el ectrodes (62 And bithg/tadbd toythfrirse révshiicedle maj or ,ﬁarbrfsaﬁ&e i thé) DieRdeRims! éﬂSsItrEtleC
substrate (03; fingers crossing each other fqiozgendon one (102) and being

face ;-,,,; 0 t he fhérsih a frsguandyaaplitude charactéidj Or sur f acea sdcordtangiues (8BB)ARdIUInG comb-

substtat e (titQs }e fitter has a frequency passband ina 40 . shaped electrodes with a BlidrBlify ¢f efeetiode

wher ei n a fvidniyénby frequehdy tacngBudsirheracterisr | s- fingers crgssing eanhcpbttter WrmerdiLondite one

(303) incl uigiohgfrequetcy fi:i c of the filter has a famguuriey 9atbs (pipaeplachic ssubstia®

shaped el ect r $8efitenibping ghasactarizad inythelf are| ect r odd!10¢) @ichbaing feepdt taghe firglgierapduger

anpl i t ude c¥Rsiredetrileh ot the firsk yansdicer apd gk ng eacH¥®ther formed on the one tic
of a frequeldy s["éﬁ"i‘ }'a"s"“"e' comply with; % ihesfiltpr Basca fpauepry pass-

pi ezoel ectrii.c sy i@ te,the filter being char aif‘* o whash fie cgper frequency is
(102) and gt n@ $ 'whA e first transducer éte frade pitch of . egem thet S

t ranSducer nds fc(r%ﬁyﬂ)eauquy gba§c?cond t rae'fé %tchi F L ucer an thg
wher ei n th%v S trdhsdubdr I s Yor th %5 Jaand VYr b Sedofd f 3 Q%@m wiu: €Nt €

frequency i T&rﬁ sband width of the second tréhs- L N€ filter being charact erl zed in
that an V\'heddéérnﬂ[ﬁf thb Rb@REls of M6 filshBadst equUency KAFSPIRA af2 + afkect rode
pitch of thaucér defiking hebidisaB! pitdnof héatst Wi dt h of the first transducer, Af2
for the frewansdiber, Gtd LNRr IRC ABGledyaISABICEr Cconmplry W th; quency passband

wi dt h of t hecenaamansdiuter asiming dheCaddctrodecpite] fsar t he frequency of the first
trans- ¢f dhrerspeaniti trenisdabef.i Nni ng t he el ectrode pitd-chs o - Ml A t
transducer, and [err] for the frequency of the or second transducer
defining the electrode pitch 55 of the secondvhereinfe gigeds, for a frequency passband
[err] wherein [err] stands for a frequency passband 9 15

EP 0 278 765 Bl 16 el egtrode and the second transducer
602 corn- 2. The surface acoustic wave filter of claim1l, prises the
unwei ght ed el ectrode. The sanme nay wherein the el ectrode pitch of
a plurality of the apply to this case that the first and second trans-

adj acent el ectrodes of the first transducer and




dueers are forned so as to satisfy the formul as the el ectrode pitch
of a plurality of the  gdjacent (53)gp3yshe(#8)g1 €SpeCtively.

5 el ectrodes of the second transducer are de- Furtherm)re al t hough
the first transducer of fined by a space of the 1/4 wave length [err]
of the efsedsnEeatthe saond iransHiicge 662 bom-Fi g. . CcTma surface acoustic twage Siltar fohclaim 1,
acoust i priges\the onveightep ®iediradg The dalne mayi ses a debdniethe lelecitode gitch of fplurlity gftthe

t r ansduceply trathis case that dlwpusst aind sechrst Wans-conpr i s e adiacew|olediradpseoftthepfifet. trafsdycer aofl
shows a dyeary e fprmed fso s Jositiffycthe formuase, 10  the3lectipde pitch of spleraliteas thetadiecenhy e
filter d¥3) endbhreppectivelynhi ch a formal shaped ePlegodesdd the secoushisansdusey are de-
wherein at F‘l"‘é%(%‘f”eoﬁ‘@m@f‘ the, dirst fraSlCAC Yt [err] ofinedHy axsnaea of by 178 yarn leraiphaf

el ect r ode® kpdie ‘ﬁ‘&] noBgnt to Fig. 9 cop-gt ¢ gns G@P%?Fﬂuﬁ'ﬁé'aﬂer"é"&ﬁfé‘ﬁ‘ev Shey f
the ot hé’f"ses]ahq°§b' 8'@[0& et BPsQeP g 711 i s Wﬂ'\‘f&s“ andf2- second

transduc@?‘p'é?ﬁars§ coLresponds as th |ur al.it

shows a stru % e?ecf.(;i cp ‘ter o¥ c%xm 1,

el ectrode, i mgﬁm f‘{c&r ﬁecs\/ o Eg fn% £h deiy 1, 11
el ectr &g‘r 1 EI bar 713f"r$t r re :k { 31
el ect r oG}, ITAESom b emxctmde rin i ﬁnédur face ae&u&& {r&:smea &ty efmeg g™
3, not alkuRY sndsndldi% m GlebitRe KBRS (9aP)  kAhd tequency f of the fllte pher el n

el ect r 0dQ2 Ridleehicdlf sHoRBircitaWyarSvdp@idieenst he el ectrode fingers 712 in SI ze
Further-  The Wiéth §£bihedbledirbd® fing@H SBURST aPPr AXTHRseraYe aébistic RNVE filtdr B claim 3,
unwei ghtretl ahyaCie the &sami6 Jas s sptbe @Jap)Cs. whe& iy Qtibd bldiyodieO pitch eof fiiiec Glca s/
[err] i seth@én thedietitpdafiigeede2 isizé/Fultier+ | W t h dingepactethe frahsdaced Agbraxinvatslyl estgt h
20 spaoworgfthd traveiphtdd vlasiedd Z0igtial aheler] of t he responfliag ® thefraghenoy fotid defifsiVbly a
filtier dode pich®sditing spage bhibe d@weerlength 20  ac epase ptthevddavaeplenglis pohtie ayface

t he equeinthy SAVE fjitee iForyespanding to the center acoustic wave corresponding to the frequengy r |
Cl ai ns frequency f. fo. 5. The surface acoustic
wave filter of claim3, 25 wherein the el ectrode p| tch of the

el ect r oddaims A surface acoustic wave filter5 dB s"'c ‘”a"e f"ter

of the transduc I‘OXI teI cor- a ﬁ?ezoel‘”@ Pl“&‘* I ’°d° '
r espondi hg#t® ez%‘;’\" "cg’ﬁ@g s]"g1 s defined B seéf ﬁf tr Sd y 4 %

I ncl udi ng co wansducer tctae 1/2 wave ‘ﬁ'@f&e 1&? fg ré'gee
shaped el egt]i 9 Si |tﬁa u | I ctr eI ectro as o dl e frequency
correspondh C;: CpOSsi eacvh ot er orrre on one
30 € [lator rgmagg ow,{e gi ,g eezoel ect r| c substrate (102); and

6. A surfaggoagiustic wave ? ter corrprl Si §10°A st eCuslic Wad YRGHISHRTpridinkP )

i ncl udi ng Cord)second transducer (165) ﬁlblﬁ&ﬁfdoﬁlﬁi ri c subst ragiszoélddtid)subsia pog);
el ect r odes sidpbdleléctrbded 'with latplurdily of biedtodde a &irst irbrSbuchr’ WOHIMEEIing( by
i ncl udi ng GeYsR-crdsbing) ek obérdersdion Ba0Hs Otder f @hapedl eledirolidsanith RepluralifSof sbttmped
el ect r odes majot [Burtacglotirtial pibzoeledtrice bubstratedde Naj Offingeuy Erassihg Odach lvthep ifcbraa be ©he | C
substrate (102) and Heingdared ta tho Jisst rgnsducen ot her fnwjormsdrfaoe dbrilee plegRlpctdn dutistateg
faced to tI®3)irst transducer maj or sur f(€kawf t he piezoel ectric
subsg r at e ( 10@iprein a frequency amplitude characteris- a second transducer (30%) 1r(9mlmg eomb-
wher €T n a fie ehhefitey hempireauense pessandin r i 4- shaped elegjrodes it (¢ Riyralifysef glegirode
(303) incl l!@i’“ltygmé’l?rﬂ?quef‘?yca"éﬂ't"?er@aﬂa?t?’tser has a f'f‘?%h‘%i%*ﬁ'@ 9?5’5§§‘B%1fﬁ'a‘°f’ 0 dhe ong
shaped el et Pidtfeeg plurality of el ect r odeoy Hrfag P‘?% '°F‘F‘ Ef@ﬁ?g
d° 81 Hretdrapiece ¢

anpl i t ude eﬁ tP%c(;{t%ch ° tghe":fst T’ransx%er o 6‘}5| ng eaé;gzbf"ﬁ’e'?e'qgo

of af requ requgh%y pass-

pi ezoel ectric §°°B'§jtt?a"?ducef F|°mq! Yer bei ng “char q)gﬁgae&lh%" é.él%‘it&-% a§tc .ﬁg}fm e cy|
(102) and l? fﬁsc(e&j1 L e first transducer ¢ ectroof’e pI s
transducer |and 't hat %ﬁ of the second tranﬁglqﬂ‘tgrrb M adactdiZedin that an
45 wh¥/BiR ‘AR dtanbid r the Jr ﬁénc@ﬁa%slﬁné I equenc Yodiseis oVMrdl lrbnsiicar MaaRR
the center iduf GiUMO Givét krdnsb®6r 1ot for the fre- 50 of the seoﬁam&.sdube chrhpiy @ith; bei ng
char act er i z@ghcy padsbenb m%mg@b@n@@@ﬁs} stands for the frequency passband
el ectrode pudest @dr thdRequéncs of the it daeer and t higd- fivk 86 kb A2 hae /R 1 St

t ransducer ,dudee idefining alie éibotroder gitch obfhe fisf t he second transducer conply wth;
qguency pas dasdateni aid (2 ddr thérdre@eoaynal the ans- ducer, [err] for the frequency
of the fir sbeond samsducer defifingrthg elektroder pitdef | 4%i Nng t he el ectrode pitch of the
first transiitheeecondiragsducerf or the frequency of 4ré 33b - Ak/2-dk/25econd
transducer defining the electrode pitch 55 of the second transducer.
[err] wherein [err] stands for a frequency pas’§ﬁ¥§|‘?dﬁf° starp for a frequency passband
EP 0 278 765 Bl ~ 18 width of the first rans rr]

for the center [err] frequency of [err] for a fr
w dth of the second transducer, [err] for the tﬂ“m 'E Eﬂof
[err] for the fre- quency def i ni ng an el ectrode pltch of theLad|as =
[err]




cent electrode fingers of the second trans- ducer.

wherein [err] standsqjor a frequeggy 298 ?QQ@d width of thg first
transducer, fo for the center 7. The surface acoustic wave filter of claim
6, - frequency of [err], for a frequency pass- wherein t he el ectrode
pi tch./of vadtip biuthe fiitst yyansducérhfs for thé) centend wi dt hfy s {46 s&fg@nd t r ansducer, and
[err] f orfreaperceinafo.chfeddrraitepensly pakse second transducer the center

f r equencpaeg wipth of the secontitfansduchr.fyfonthe pace of arhe 1/ 4 wave | ength X of the
surface @ed¥steaeengapt Aipend dplohtierits-t o Pat ent anspr | kche the frequency
[err] i 5 auancy dgfining g glpeiodecpiich Pi e aitnwelbl en- Fi Blet Aldfhat 45 - 8. The surface
acoust i ¢ RRtvledrpqe; fingerss of ctheyjspgond trans- wei st: wherein the freq quency [err]
defi ni ng ¥ el ect rode ei n pi ezoel ek‘t"}el'eg‘cﬁe§ta§l§tf§'t? 5?““?'1’@)2’?5 t ch
of a pl,urﬁlersé of the a§8 glrntf Iec r odes of""'“‘°f tha;fi Ha F%“P’e re:‘j’;re%cﬁpass er
(103) cer appr i
f6rm ge he t\ gfg r°d° pg g2 g;d ?‘%4 ?rtl {on e| %;he tea"?q“‘éetﬁ'tf@hﬁ);m
[err] an h Jdie of%@ 1,4an egenUberfr egen en e'kt rodenfingern
transduce,r;thg b tgl ect r edRntansprichelUN aBt die auf einer
Haupt oberd sigtdcfgs pr e wr t h constant cross v dtn

zoel ektrischen Substrats (102) gebr | dets s|1ndAkugﬂgg,e,9Obg'mh&,%,fea.eme,ag&u&,t| o
wave f Bl t¥e sofiacs|aBbudlicBwave filter of claim 7,€i Nnen  zwgtt en Transducer (105), der
wher ei n twhereatieCiteqamiey R défining @b e&cifﬂdbll‘ ality of bin@iezoelktrischedrsubavan(ges

El ekt r odeiitchnafia plakaiiig fof the edjatar lelectthdesc@nt el ect r odiaan @tert Trensd@eON0B)tdepkediC er
von ei nartigke seogert) draisdeet iapmednoktaly Ebreskt r oden- fSenigbeitiektradbn it gineg Vialzahl @dn didke
1/ 2 \wave spendgtih thecireqency fi1 aid thgesecondinf a0~t , danderagégecitberiiegenden Flaldndenfingern | -
of tHe suansgucsr pempisasiap upwaighted dlecteadpondi ng t wnfaBt, die auf pirer dfleptoberfiéiche des pie-

pi ezoel etithipsenstant omspyidinat s (102) ge- the fré@‘ﬂ'ﬁt‘ﬁé‘&eﬂ[%tbﬁl]atsoﬁo%inngmeisbﬁt ed
el ectrode b| | det sind, und der dem e¥®t en Transducer with a

const aft TopP Y c wave filter of claim 8, ndb'@?q“f:%' t(1°5M5gl
di e Anpl |"thﬁ'8l5} 't?(b?fﬁlqh‘fﬁ"?! ﬂ?e Tffe surlfaé"t’égé ?@ug@ ’l° Vigizapjg

claim8 oﬁd’a”"ee' 1 equenz- p@??@?u ;'j " TG 8
;zras'eﬁft? ‘35 S % éé a“srfnsduc:ff S “’Ef by "gg;nzr
daB de osg k. s‘%’g o3 benellib ot ‘%E %‘

denabstanc‘lt es ersten ransducers und er of t &Uéu ag,ﬁpﬁﬂ,ggﬁgadeﬁzmmﬁ"e

COr I €S R NG5 Rk acoustic wald Rtk HOGER ARt and  deSyetViRiofsCthed IFRIIIALBEERatbESich in

f requencyg, wRéréih the electrode pitch of a plurality of der Nihe ddt EredRRAl gatng 11. A
surface ardbfdchrit eWwdiiRed bfl thefirst WeASHIEr Si NQ: dadurch defénhdeichnel) ida® a& Mdidré-1 C
subst r at as Gekidet) by a space of thbO1/4wdvi TeRdth h I aBes duC edenbbdfing dbs6dstenl I TRGsduedds und der
‘er f U | en;of ehalxsifack atoustic, watks conlesppadirgyta- Dur chl aBektrddengatind |des t 2weithd S Transtlicess
pl ural it ytheffegednerbr ode berei ch-Breite dedie Bediigeny Tr ansducers, Af2 die
fingers crossing each other formed on one

Fr equeit:-DeHrfetel agisto wave fitepeerarieingles zwei t en Harfarlzélﬁr(f&hc’e%f) t he

pi ezoel ect rp giezoglegitiq wbdrate (102  Tr gnsduékrs, f, die Frequenz des ersten
(102) and @ first transducer (301) including cob- llen dabeq-r,staﬁfs di@clérp@enzcﬁtréchbgn
El ektr odeﬁ‘??at‘l?gt%ﬁ'f?dﬁse‘g'thaa %'ETE'B‘th °N°té‘h’§ducer (5 Zg %a?‘ d“°e’s Af; die

ersten Tr Qﬂ%lrf Sping P gtgltezget' ﬂgnsyb edr e Fre o8 |Zwgiten

plurality 8y 2IEet o | ten st J,déﬁzs
fingers cvoising pac catébrrmérnrngwn n e Tran Qi
zvei ten Tsr S e&ﬁg s ﬁ,s Hlurdi) O electd ace of t aee&ggi ﬁq-ta;, %Jemggk.
| egt . St Rfmddonlthonb hibSthnd &3 Transducers fest-

2. Akust |,§Q$}e§,ﬁgge5f 1he G suitrik Edindikts er gemﬁggtvvnerer n the filter has a
frequency1¢p3shd being faced toARS fsUkdisducerWObei  der — El ekt rodenabst and ei - band

w dt h [ erggiywhose the center frequency is 2 Akustischdel Obdritichealbliotilter gemiB
benachbar t e whdmbie liter fide Rasd& Srequenidy| pass- Anspruch 1, wobei der Elektrodenabstand ei-

er st en Triang didthesfs whasa dhedentetteglidneypidenab- t heer Midizaig rdebbanachbatea Elek¥ceien desd | N
that an 355 stand ei ner Viel zahl der benaerstbarTrawnduebrek tindo-dere [Elpkttoderdb-

pi tch of t hiefiiltes beieg ghesastedzed inrfepttanat 5 destandesiner Viekzahb der Peeastiudercklekiraur ch
ei n Vi er t e4ctrerde pitheofdbes firpidransduees dusclhat conpl y  d@ntdes zweiten Transducers durcl @in Viestg!

Fr equenz eff te segppdiransgucencomply wihenden Wl | enI figf den Rreguenzen f gy, fz egprpchenden
verfl ~chen- 10 1 111111 111111 1111 11111 1\Wehepkipge« der akustischgn Ohsrfiéchen- 19
EP0278765B1 20 K-' wel | e f%t—get—egt——er—nd————
Frequenz; die eonen El ektrodenabstand der be- nachbarten ger
des zweiten 3. Akustisches Oberflachenwellen-Filter qmm“m“i“ mi l“
Transducers festl egt.



Anspruch 1, wobel m ndestens eine der Fre- quenzen f, des ersten
Transducers und f2 de 5 7. Ak | erflachenwel n-Filter gemAB
zwei ten Transducers uﬁlgefl hr der Frggt(guzz’ﬁ%$oqb Anspru%:(fl 6, wobei der
El ekt.r odenabstand ei- des Filters entspricht.

ner Wi el zakie stgeidpesiathbart en El ektroden des Eugpiizedio dinenBektrodenabsiend dshbei n
Viertel der der 4. Akustisches Oberfl achenwel hagitbaffanl t Blekirgdeniin@er des zweiten
Fr equena. fAkustisthepr @mifiicieawelisiériteengemige X der RensgucarsifiesBegtwobei der ungefi hr
der Fr equesnspruchlQ wobeiahiodssterscéimendedifea-fi | i chenwel | e festgelegt ist. fo

ent spr echequeezoith ales prstde ahssiucersoind dr doB| ele- 17y odfwuplsEhe ePbQﬂ'%hGWﬂ'ﬁ@ﬁlﬁfeﬂgna'
durch ei n afettant Tednsducgs ungefibn det Ereauentioer f | fcheﬁ%@!’?‘b “F?bg't@f’ kirpdenalitand g
Frequenz fdpsEiters gateptipfdnden Wl | en- d? ‘{R@m emfifﬁ"gg%?

ft, die den lange X der akustlschen Ooerfllch
EI ekt r ode nﬁiﬂ%‘ﬁ%{ﬁﬂ Q‘i"?'f@Fh"W%'g gAMEheonach- %ﬁt E pre"he"de" Wellenidnge \ der

pAsPrEEh $we dape "én 1% ansd (':’% ach 'm"'e"l?r';eSt et ist der
£fo optspra ?d r enal g

Fr equenz s Oberd | {
und der z d? in arjsducers ur m i6 Echt ot e& Al\l&lgtﬁg%g ?E&ﬂf n&la ng'ﬁémGerggghr
er re s %l: ﬁde“ W&Mﬁ obel Ei"re biiz 1)U
der Fr eque er kusﬂsg ner konskﬁﬂ%%ﬁa&ﬁﬁa larna'l VIaZﬁUBGY ge%h'
ent spr eChe tro ena St anc? djer ek barten V¥8dkrbden t de@ AEVaftdnN FRAsdidsrsC h
di e Hal fte r der Frequenz 20 fo entsprechgeld,gn ulitshie ddr | Figien 1l @fitspricht,
akusti - 5 AkustdchefK BBdrizRsdnRSietBifd:f haredaenwel | enuld téredweite Makbisie b8 ungewichtete
Qoer f | achepyBiubies,fwobdi @16 @géfitr Hbr. Frequenz ElKtpé b [inbr, konsdnen Qlerbreite auf-
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