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WO 2008/ 052641 PCT/ EP2007/ 008798 METHOD AND DEVI CE FOR
THE Tl ME- SERI AL TRANSM SSI ON OF RECEI VE SI GNALS OF
ELECTROACQOUSTI C TRANSDUCERS The i nvention relates to a

2@6“@90@?@55‘69}?‘” ce for the 5 ti ne'ser%?l%éag%%%%b‘?%

receive signals of electroacoustic ucer
according to the preanble of claim1. A known circuit
arrangenent, also called an electronic 10 nodule, for
ti MBTEEPI ANDt PEHSRESEPBNTBE TEder YBREAGNARENSHASHIG@N OF

data Idge: ofg s FERP B8R BYsT% asSherterd

respective transducer l|ocation of a spatially spread
recei ve arrangenent conposed of a multiplicity of

etiest Lnaenusbhcrelansdueer $, mytthepERCt£ddatithi so5the
location to. the transducer and:?.s nchr.oni zat i,on hine £
rotted  TT Ao al | The fPandtiter Glocati®oite.’ OThe Signals — o
sy hebt oo gat $ ohc pulrses ducarsni d¢@ording héo the preamble
sypch{onhzation line are generated by a naster-clock
generator. The frequency of the master-clock generator
20 is specified by the sanpling theoremfor the receive

shgRabeni kitrhe ik ghesindeeeitvve dTL0uUeNCYedaBgee1bl®ronic
mul tiplicity of transducer | ocations an% a defined bit

| BAGY efofogi HrPPZPRGIEhe tFBRETYESEPYNaF &FCFRESoGLERRLS
obntbeat dansdiucee. oA al btk gemenatop 0BSt Be)ciikcuiskighed

arr ouhl frequency of.- the master-cl ock
piasa B Rt e R e M A LA e
transhvet i agrehgedeytt i zedppeedi vefsi gnalmsltipltihéty of

| i ervababstyeen twp sequential sygchegphgatign QH'S%ﬁas

a_timng pattern containing pattern pulses is generate
30BFt BOR oAt €11 ¥ r BARPREUEFBCRNPuUIS eBYREN PRI BRBERN Line

gesetad or ,vaand aaynt e tife openethRcespeaiddad iRalst.er NThe
p%$$$h¥§nd tgeodigitiz d repeivg Si nﬁ£ s&pred(&? a e
s Gt &t etOdf thPTiTEUit arfFaRgémehtdi s

t sansint ot ezlaohto tlhimedabael igenatiz dchebgpemediagatee-c3bck
Sy8GE- YL PI Nt e 1Y NG RALS LT At n§CAPALLELN RULSE o r
is specified by the sampling theorem for the receive
signals 1in the highest receive frequency range, the
multiplicity of transducer locations and a defined bit
length for digitizing the receive signal at the output
of the transducer. A clock generator of the circuit
arrangement doubles the frequency of the master-clock
generator and supplies clock pulses for digitizing and
transmitting the digitized receive signals. In the
interval between two sequential synchronization pulses,
a timing pattern containing pattern pulses is generated
by a counter from the clock pulses of the clock
generator, and a gate is opened on a specific pattern
pulse, and the digitized receive signal stored in a
shift register of the circuit arrangement is
transmitted ontc the data line via the opened gate.
Since within the timing pattern at each pattern pulse,
a digitized signal as a data packet of a specific bit
length is always switched onto the data line at one of

the transducer locations, the timing pattern must be
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a digitized signal as a data packet of a specific bit
length is always switched onto the data |ine at one of
t he transducer Iocations, the timng pattern nmust be WO

200984958943 ,542 - PCT/ EP2007,008798  suiy %%%V%@%q98

to prevent tﬁe dat a packets overlapplng o erances in
t he conponents of the individual circuit arrangenents

at the transducer |locations, e.g. in the propagation
derayabt vt hed®ss kompdneritcs, QK@H?Qtr este i rfatie acBgklts

smégmapglﬁ{; t he1eespeeki va datia packshpbebMgs Shhkt edpe

$ t.o the pattern pul se, which neans that
SUPRLETREEy HECGaT | o GHISTRIGE berkopEhBot e SEHEe"

s@quenioab dat.a.packet scHeor pﬁdpﬁgéﬂiﬁhSI@ﬁﬁéy of the

a esul t ts_are _set_to
Sﬂégkégkgé ceﬁv freaﬁgﬁcy ofg% aCtﬁﬁzg %%}Y%?hng of
réh@rﬂ@@pﬁyﬂyﬂamM&Ea Pheketntwgm@nihﬂﬁtddeuuéhcyﬁsaﬁ@t

tgot %éﬂab%t&%tr% thai secanhence e, kr ' tts%q:fg% te%%ly

data line. In order to transmt |arge volunes o
alprafaliise of2psr dIYEt PS5 dseRE | PrREYeERe ERRd seea@@tlal

dabeal ipexeers of B thecdakacet rsarqslfaqr fromm $ecdd onaef o
t he tL nsdfcer | ocations to, the receive |ns al | ati on.
?ECt

The®9 Hithe 3rvemSton tPs £Bi nprbve Lhettity &t@ck
20ragdentge odf tthe tymEnglpadtemnth&aﬂﬁnmmMcﬁmohe$0wa&s

teheaemnﬁxgq ag%@n g@ggﬂgﬁégét?e Vlc?gtﬂehldgt&%r Wit

pattern ency nce i [ zatron of
daga henee 2% ﬂ@rwg}léctted sracHievedtactbrei ngnt @rﬁﬁé to

| B¥E8ALH R @xrgeheoﬁ%@gr 8¢ ahtal abmpl,and el ¢ralgnBi11el
gag?h i,vel The method according to the invention
a

1&@\% G e akeeT di AgClio e ivEntPoR PR the data

advantage ttham by sM-cispensathagtienstibeerntibicasions to
i el ectroni ¢ nodul es w t hout

tLn gLEOLS of . t
ckg%g?%g the %n?tﬁggaFﬁoof the data to be transmtted,

such large time gaps no |longer need to be kept between
S@ﬁée§§>'j%@t3\8'ft % Bfention is to improve a method and

a device of the type cited in the introduction so as to
achieve a data transmission having a higher timing-
pattern frequency and hence better utilization of the

data line.

The object is achieved according to the invention by

the features of claim 1 and of claim 6 respectively.

The method according to the invention and the device
according to the invention have the advantage that by
compensating for the intrinsic timing errors of the
electronic modules without changing the bit length of
the data to be transmitted, such large time gaps no
longer need to be kept between successive switching of
the data at the individual transducer locations 1in
order to be certain that the data packets do not
overlap on the transmission path, because without the
inventive compensation of the timing errors it was

previously always necessary to keep each respective
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the data at the individual transducer |ocations in 35
order to be certain that the data packets do not
overlap on the transm ssion path, because w thout the

I nvent i nsation of the timng err
pwév?éggﬁgggggzys necessary ?o—keep eacﬁgﬁzEkééwﬁJ&0ﬁ698
2008/ 052641 - 3 - PCT/ EP2007/008798 tinme gap between
the end of the previous data packet and the start of

t hémsulgsgqueat welan a tpacketd adf | east mreviargedasat pabget
a?hg Eﬂetg%grgpoﬁ Q$hankg%%§hgﬁt gg%HrFLEQe%t %n&east S0

ectroni ¢ no ing i nes
t hergeandduce® |Beatibhs, WWN(ﬂﬁkﬁwaugunﬁl|mﬁ&mmwﬂalwvlay

SSEC@BQlﬁ'?”&E fa@wté@e&tf@r&g: R Erd, mm chd akee

account ., of the |nd|V|duaI timng errors t he
ePELEFBANE MBSt dHie sEERRMTSRT %I%F%tb%ﬁet whifp are
sapar atiedifridmeeagh atdier AndeudﬂffapprﬁXbmateh¢ tlmlng
n ng ti i nt I i ch can he Very. s
bécgﬁgggbf [ d nvargan%%\P Tﬁgx¥35hctlon noﬁ pos Wﬁqgal
i Aimhegt evmonfﬁt @rfvé;|h§ e emtant be mealud epac kétls sampamngial

that th a@:k@@s' né?évagé%é)fa%@@ patder oM Sex1fan kﬁJ SQn

be shortened_and hence the timng-pattern 15 freque
ofPPREXLTAT RYYpaPReFal Lty tAgewifRPRVaLl, which Can be made

syaggzr efibzat bekapBksefi mt%f \iallana@nb%.l nekeasfction now
n|f ant y douh

: b
PaRar LB Py SERON 6P G CHPA™| PREVSE ThRA data packets
subshanthakl| yheortemer dmsduved sl ofatthenpataerine p20 ses can

cgmgscte&etosm% g%teza ling, apd the daga packets @%%%

transmtted at aster rate to the srgnal proc
uhregquengyms of totlse cofit@tRIpr @ettitean emmnwstbin a

tB?ncﬂ@oH@EB@Qoﬁcﬁgﬂgbng Eﬁté?@ainveﬁﬁhon pencl Ui ased
advanta eous_devel opnents and desi gns of the invention,

CPaPRelFcpBtiy c%ngaln BF%%?@calTQ&&MN%%HHﬁ%FQﬁPQWﬂ?d by
daviheracoor i st Dot he dfnvebhé on,dddxc! udiing, so  that
adygnLageous. gevehopuent s, and, desl ans, of g s, i nvention, .
connected to the data line, and the data packets can be
transmitted at a faster rate to the signal processing

unit.

Claims 2 to 5 contain practical embodiments of the
method according to the invention, including
advantageous developments and designs of the invention.
Claims 7 to 10 contain practical embodiments of the
device according to the invention, including

advantageous developments and designs of the invention.

According to an advantageous embodiment of the
invention, the individual time delays of the signals to
be switched at the different transducer locations,
which are required to compensate for the timing errors
or switching-time errors, are determined from the time
difference between the measured largest switching-time
error and the switching-time  error of the electronic

module measured at the respective transducer location.
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30 According to an advant ageous enbodi nent of the
invention, the individual tine delays of the signals to
be switched at the different transducer | ocations,

\Q@OC:}OW OS%%I red to conpensat e for th%é%ﬁ‘%oﬁ/&dzﬁ%

smntchlng time errors, are determné
time difference between the nmeasur ed | argest
switching-tine error and the switching-time error of
the electronic nodule neasured at the respective

t Ansgucer 2y | oggt i oy VQd%QQ%égégéél ‘erfbodiment  of  the
PCT/ EP200 /008798 Accor 0 an advant ageous

eHENFERN o fPael 1§ Invaaita n%%r%WePS@ﬁt an| oFesrart® be
used d noordemndnd they it qudds e i Jrf 188 lo MUWREEs of

I [ f,.5 data, f full til d . dat
P 4 ahiddr B e dice, Dittar TohE &1 Gpet of
b&&mn@duuaneﬂbdatidns(hnwayélhesnlnohhecﬂadnab the data
Cﬂgg{ nﬂlt thh an@l\éq:nté%o&rcar%cetot *Eﬁed tn%re'n't'l%sht haé’fnce
eren i on e |

si'gna progaga | ays, since
i rtﬁ?@ratqla/@foll@ﬁﬁl n agregnailff@rﬁm@ceﬁmgal e. @ropa@qatlon

beamfarm Aga thateal i+t he ﬁagmrtatzl% sigpalos1hnem &l dnat
the transducer |ocations are avail able S|nultaneously

b&SEIHE%RNd Bf9a  SPRChrSRTHIGH- Tt er Yagt  all “the
aetieyidiingd G iahaAdy aft@geous trerbo menicaf Ich%tlons are

i nvent.i t he .si naI pro at 15 de s on_all

o g e oo Tt R0 ubPReRE CorBta B ath” a
tm&nnhnamutaB1QWmnmtﬁzwdlnescaoedlmglayemnnE¢1mntageous
”%@Mq%%e'n‘%”g%%t Shanal ppLopagat i R d@hg}{alz(’%r%%agatlon

Measuring the timng errors and signal opagat i

déledypys £d et eb e nfAagaahdngst lanﬁgmteﬁé;Utfel% deldqysll the
arﬁg@ﬁmfsor ged ghthertpansal t Yedheth SWHChBREa0N11HEs are

Ve arr, nt or autanatical l duri ng. onl i ne
oA, Ry EHEt | BCREALERombALORRY P HE Ehnphesgarion
25ledragy .parti cul arly advant ageous in receive

arrangenents on a submarine, because the propagation

del ays al ong
Measuring the timing errors and signal propagation

delays, and determining and setting the time delays,
are performed either manually when switching on the
receive arrangement or automatically during online
operation. Automatic measurement and time compensation
are particularly advantageous in receive arrangements
on a submarine, because the propagation delays along
the data lines vary with the operating depth of the

submarine.

According to an advantageous embodiment of the
invention, this is done by the means that, at the end
of a data line, all the signals transmitted on the same
data line are retrieved from the data line with an
identical time delay. The delay for the signals
transmitted on the same data line is set to equal the
time difference between the longest signal propagation
delay measured on all the parallel data lines and the

individual signal propagation delay on this data line.
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the data lines vary with the operating depth of the
submarine. 30 According to an advant ageous enbodi nent

of the invention, this is done by the neans that, at

t f ata line, all the signal '

t@? 2@%3/%3§?§qline are ref?ﬁ%&éd fron1ﬁﬁ%féggép4%{§béy58
with an identical tine delay. The delay for the

signals 35 transnmtted on the sane data line is set to
equal the tinme difference between the |ongest signa
pﬁ@l%agﬁt&ﬂg‘?ﬁio%e!i@’_ : iRy 9n, Q_leeatt%% Realil el daha i tn
lines and the individual signal” propagation delay on

t Fied cgargel i e, N0 LUUYY 052643 odinepCTLEP2D 0 PRY08ROg OF
The gnavendi-ondd sa deseiidRad dikngr eah e6h detai Ishehows Wi tdhe
reference.to an exenplary enbodi nent of a device for
sIOGAEERGr 1qat ansmi ssion, which is shown in the 5
drawing in which: Fig. 1 shows a circuit diagramof a

devi ce .f. time- ial_ t i.SS1 O receive, .
si gnal glgl; ell ect rsz]g)ygus i.%ﬁgcﬁgnt:ﬁ%e?%é %% Fi gd.evzjLce tor
shows a set of ditfifrerestrigilm ngrdnagiastont o ¢f| usteciove

the nethod of signahails aFseieskeBaa66eEdENYrbAshigers,
invention, 15 Fig. '3 shows a set of timng diagrans

equi valent to fig. 2 where the method according to the
i nvent iFaw.i @ not sheed. alhetdedd oi shawnht ntimithg Ididyrams
the circuit diagram QQLe abl.es tj.ne-ser

a .
transni ssion of F@befbe‘ggﬁﬁbe% o?heelgg%$8QCOGEQic?lgnal

transducers 11 oftranspetisdlony asppeddngr Eceittie invention,
arrangenent 10 to a central signal processing unit 12.
The transducers 11 are placed at different transducer
| ocati 6i§-13, andhoW&i r rPeceiSfE si gifal s Emelps  diagrams

transmtted via agplivkalddty, tbn ke exenpleédsy) the method

' t of fig. 1, three parallel data lines 14, 1
enbodi men %ccdrding topt%e inventgon is not used.

The device shown in fig. 1 in the circuit diagram
enables time-serial transmission of receive signals of
electroacoustic transducers 11 of a spatially spread
receive arrangement 10 to a central signal processing
unit 12. The transducers 11 are placed at different
transducer locations 13, and their receive signals are
transmitted via a plurality, in the exemplary
embodiment of fig. 1, three parallel data lines 14, 15,
16, also called buses. The transducer locations 13 may
be located in a towed antenna or in a regular or random
arrangement on the surface of a carrier e.g. a
submarine. Each electroacoustic converter may be a
single hydrophone 17 or a group 18 of interconnected
hydrophones 17, such. a group being shown dashed in
fig. 1. A synchronization 1line 19 is routed to all
transducer locations 13, its input being connected to a
master-clock generator (not shown here), which supplies
synchronization pulses at the synchronization frequency

onto the synchronization line 19. Two of these
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16, also called buses. The transducer |ocations 13 nay
be located in a towed antenna or in a regular or random
arrangenent on the surface of a carrier e.g. a 30

S ri-ne. el ectroacoustic convert

s%?g?goﬁfgéggggne 17 or a grétp 18 of ﬁ%%ﬂ@%%ﬁg%f /peros
hydr ophones 17, such, a group being shomn dashed in

fig. 1. A synchronization line 19 is routed to al

t camsturoear Zaddan qnsl k3 ats shpuh bei necoonfieexathplle an
3%;masten-clock generator (not shown here), which

sup Iles ‘synchroni zation pul ses at the synchronization
freqguency onto the synchronization line 19. Two of

thﬁ%ﬁ WQéK%Hﬁ&gﬁ6ﬁécat§on E§W£§%99§i&Q&Z9§n electronlc
r.oni i 0 es are sho y wa exa le in

PR SR IRE I o S 1 H I A Mol TS
ek@etrmmansdﬁcmmduﬂe,20anmhnnpuha52®2S|@wmﬁe¢t¢mn 201 the

campestedsLacithe transqyoer dl. o an ipaut 202 gonogat ed,

roni zation i ne a S|gna Pout
2@3ch releéa’crrpr@lcecmcv@met %dutéemeceherer @c@mé.ssugmﬂmd

appl ijed JiQrdis lsﬂggﬁabdln%&te %ﬁ]glad'leze@ galﬁd Zﬁﬁ%d onto

smntched onto 10 one of the three data |1 nes 14,
1678t % gothtthrre td3ed Theepothe +a PFMBO; gtdet é?r%fﬁedm

b)tlaﬁtl rmngt paiher :’Ln whigB i 8s dQ:l’d?éﬁ:%lfrféthbE}'e a ttlmlng
S roni za pul ses pres on synchrani zati on

PR e Eishg keb T Pag BT L YRR CROTE ehr reH T S A o
r@@as@s 15pdesentbesrt hetdesi gryrarid-coperaatiicon o isech 19.
afp ®f Belr A FAULE 4D 5 NG BUNCRKON FaLL 0B KG 00K gz g,

clock frequency of the master-clock gener
atdestcﬁébﬁsartt]@@ t Wesdgnchrand zarpemaktipg 1HE | ssuch an

spaeickired i bymddersanpl i nthd hephem Q124 heok eCIVE, 1i.e.
SI nals.in the 20 hi ghest receive frequency range, the

i pFHeFfy terduens sq%%efthleod‘éi‘?%‘?%“qlé’%dgﬁnﬁéﬁtﬁéd at
bthel@mﬁﬂtfﬁw tdégsyhzhpgnt hetteneilvaesiignalisatspdei fied

ge%grg% Qﬁﬂﬁpfggq tﬁ@or&ﬁegggngxeogegg v”a%ﬁ%%aﬁEo%ﬁu the
highest receive frequency range, the multiplicity of
transducer locations 13 and a defined bit length for
digitizing the receive signal at the signal input 201.
The frequency of the master-clock generator is
multiplied in a <clock dgenerator ©present in the
electronic module 20, and supplies the clock pulses for
digitizing the receive signals present at the signal
input 201. In addition, the timing pattern defined by
the synchronization clock and comprising pattern pulses
for transmitting the digitized receive signals from the
electronic module 20 onto one of the data lines 14 to
16 is generated by the clock generator using a counter,
where the counter counts the clock pulses from the
clock generator, and a pattern pulse is output when a
count that is individually defined for the electronic
module 20 is reached. Fig. 2.2 shows by way of example
four pattern pulses of the timing pattern, which are
generated 1in four electronic modules 20 at four

different transducer locations 13 assigned to the same
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multiplied in a clock generator present in the 25
el ectronic nodul e 20, and supplies the cl ock pul ses for
digitizing the receive signals present at the signa

' ddi t the tjm tt '
{ﬁ@u50§%%rg%%zgtlgnlgrock gh g%ﬂ%r??inggiﬁéﬁﬁﬁéﬁﬁkﬁﬁﬁiég

for transmtting the digitized receive signals fromthe
30 el ectronic nodule 20 onto one of the data |lines 14
t olat®6 Lingenkt at thebyrehpectdek geigreatror pudiskg apens a

C%‘é% er,anaehe{ gengacmw cay Q&éetm%@aolcks%'r%%s in a

the cloc at or a patterh pulseis
ﬁ\Mﬁﬁ%%ieﬁx&ﬁntfﬁ%fm%§t$%d@%|éuéﬂ@}ﬁ%¥|4ﬂﬁﬁfRﬁCket

t ke elee pRine BYyFRAUR LA Hes Fagthad vdidht 212 RhoMs o
ﬁf% y_of exanple four pattern pulses_of the timn
patte

g
r HEtWRFEN BY@ LR H FouPUePESyr ohie  receive
nmd@h@SSZQnataIbuthedtﬁéeseatetrabaduﬁehslQ@akhﬂﬂSsaﬁbled

2008/ 52641 -
P%%F%%%%ﬁf%&%g% éjg% deﬁ 15 e g PE srselsl,rl SedtiVe Yat terie?
p@ﬁ@@lapgnséauigateanamd8$h@ndlgyclzedbee@eﬁvevsﬂgnaJeach
Sts%irn%qllr‘o@u%atsi%'nf toJeg Stxﬂtk‘l SthL apémb@d sagnd 1l gt aly

data packet via the opened gafe onto the respective
d&th® | Frenadueer 51e62tRenwe t»w&l*é%%ymemq oftgitized
plé1|n$jesstdﬂ'&i fmeévghlﬁi:gli@gis@terahh the tf ansdugeérval T,

t 3 l d tted to th [ I
praggsel fuin; (782 TR Few 3R Fing: BndcrRandi c¥TEh  the
cyrelse)elméglvnes wiattt egach psarchramwat | gt pullse, mdpedtiere
r§ﬁ%ﬂ@§d§é¥“ﬁ5&§%l&ﬂll§o %%%tﬂﬁg]&&§ 1£8§agkgﬂgll%s a

init y being digitized and stored Tn

r gitst draghet hJe's t et Ehedr pakoTAhe( fiegpeztdyve Tatashlfnes
regi stier icsx nead out when the respective pattern pul se
occurs at the respective transducer |ocation 13, and
the digitized signal as a 15 data packet is sw tched
onhn:EMﬁ,rEs@gcﬁhyeodabaah@nes th4é, emécuﬂbﬁuﬁ noddligs 20

é)#%Ott %431 are aSSI gtn(lggr%eloae%c%r ongela %ei&?%a dlelr}% %4’
and the electronic module 20 denoted by Kn is assigned
to the data line 16, which can obviously be assigned
further electronic modules K(n-1), K(n-2) etc..
Electronic modules 20 of other transducer locations 13
are assigned to the data line 15 in a manner not shown
in further detail here. Thus the first pulse of the
pattern pulses shown in fig. 2.2 opens the gate in the
electronic module K1, the second pulse opens the gate
in the electronic module K2, the third pulse opens the
gate in the electronic module K3 and the fourth pulse
opens the gate in the electronic module K4. Hence with
each gate opening, a data packet corresponding to a
digital receive signal stored in the shift register
would theoretically be switched onto the data line 14.

All components and units in the electronic modules 20
are by nature subject to tolerances, resulting in a
timing error of the electronic modules 20. Such a

timing error manifests itself in the manner that the
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20 and the el ectronic nodul e 20 denoted by Kn is
assigned to the data line 16, which can obviously be
assigned further electronic nodules K(n-1), K(n-2)

etc. . I rgni ¢ nodul es 20 of other tr
|E§@a12i085£%%§6%§re assi gned td the data I]?’jlcﬂﬁ#]%%q{]/a008798
manner not shown 25 in further detail here. Thus the

first pulse of the pattern pulses shown in fig. 2.2
opem@etchevgatdatian pdeketel eft tbai digndulze dKIneddhieres ecianh 1
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ubj ect eranc resul ng error
thl@t@l e@@@bﬁt@ rﬁ;‘tﬂﬂm@tmlmchransmmtﬁ@ emtor the data
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- PCT/ EP2007/ 008798. respective data packet of
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r eseecidtyesdny actl rt@ Moléafarwe§,6 e@th adﬁ@tantpaldkettl MRould
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paEkers lt heoteragaesy ttﬁlaaws@at@ etagifes st Rrelasaiticheds at

140ib3s 1§nWh@ﬁné herpat t er8 PHSESLPCCH And N 10a time
dlfferent transducer | ocations 13. For conponents that

ﬁ&t‘fe&%i ftih t 6PEPaREeSO &&en t&%%@é{ W BY
bazagwdﬁ:heﬁample hheuﬂ@tat:lmmg wWiidgtde edg&ief. thhel, the

ternatocq( Se. . In re I|t hgweggﬁe b%calﬁ%e%f 14 ; ]1% 16

pr opaga Ton” corrponents an
gén/er alletccﬁlr@mamegpduhe dﬁﬂa plackietree arte shibvihed at time

difference A;, by electronic module K2 at time t, having
a time difference A;, by electronic module K3 at time tj3
having a time difference A; and by electronic module K4
at time t,; with no time difference with respect to the
respective pattern pulse. If the timing-pattern
frequency 1is set too high, i.e. the time interval
between the pattern pulses is too small, then these
time differences can cause the data packets to overlap
and hence produce errors in the signal transmission.
This is i1llustrated in fig. 2.4 by way of example for
the data packets of the electronic modules K3 and K4,
which are switched onto the data line 14 at the times
t; and t4. The data packets overlap here in the shaded

region.

Such overlaps are avoided in the prior art by selecting
a relatively low timing-pattern frequency so that the

switching times lie sufficiently far apart for the data
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points in time that are shifted in tine by a tine
difference A with respect to the theoretical tines. By
way of exarrpleinthetirring di agram of fig. 2.4, the

svmtched onto the data Ii 4
23§C€ %%kﬁt5 on| c nodul e K1 atg}tl me tl ha@‘?‘?/gé%zq(?lﬁ@&%%
dlfference Al, by electronic nodule K2 at tine t2

having a tinme difference A2, by electronic nodul e K3
atradket o Iwilahary auttd nhaliddter enicee A artd thye different

elt%%tr{s%f‘dcc‘ermgﬁégtﬁ)%s aIB t hgﬁettgg\%éntfb n@nnr:b m:éontact with

difference with respect respective patt
pissd ¢themelini fhgg tﬂéftet edomain eqllehey ips @éuﬁté@ted in

highy. i3,e.whdeet g .1 L, QrVaﬂ;LalrbeéH\@@Q the pafded8"21 shown
pul ses |s too,s ese_ time differences can

t hen .t
cadse the-data ﬁcl@@ﬁ@%@l&@erlﬁ‘ﬁo atf hehb8 progitertial
ersw&ncmﬂdmmrgr;ahlstésansm SSlaorsl;yn&&erlaartSon line 19

i 1] ust for t he d

pat:ri%i:té (% rlr o%f%ys V\%u edd flml\ﬂ% e ern
swhqmedl@ntfogt he2 d%at afl ithe ]ma@teltmeptlﬂﬂes Otdﬁluarrd,ntg4 in
Thﬁugaﬁﬁd@@9595§ ovesr) ap er e 1l akh %n%haﬁﬁd :ﬁFQBQBer35to

Such overlaps are avoided in the prior art ){ selectin

a 3@t i Vs yOor el 8P nicig tﬁ’@(t‘éﬁ\afpéalﬁ@’ﬁ%y%’é £hed e the
swlteﬁhjrragutd rm@ddl@ &8f Ehal enkky rbak capaydulfork at hghtdatene
V\% Q0 05261091 g}(i‘,T/ EP2 07/008 98, packets £ £
sWit Ehed BNt t%JeV%I%t Fi RETIFNAPY hé™drPr &fdmrs of four
t redesducerid ocedibes 28 ot foucomeanntioceontlactatdicns 13

t T t
Frons ST 557 AP nBEncl e | ilerval” shomn 3

i RAdRgeD. flr%nfagm ﬁg4t vvé'h@f i noetpadrveiral frequency is
SURG Y ZabhPar f4| ﬁz@?thontﬁehet%f@ﬁﬁr—ﬁﬁtﬁét:hOffrle' ntS in

a6, 72508 shave Lhe et el imng palier o
t hiisndimeadhisal theansdueer deoeat pabRet8. bkwiocded tioy 10the
ay ie%ttr%%i%veﬁggwglgf KtBheargg‘t %ypac%keEt élégdcjtrglﬁ]%g pr%dtuqee

are separated from each other by a time interval and no

longer exhibit an overlap region. Having to accept a

low timing-pattern frequency is a disadvantage,

however. For example, if the timing-pattern frequency
in fig. 3.2 equals 500Hz, then the timing-pattern
frequency required to avoid the overlap in fig. 3.5 is
just 350Hz. A lower data transmission rate must be
accepted with the low timing-pattern frequency, so that
data packets can be transmitted from a lower number of
transducer locations 13 in a time interval equal to

that shown in fig. 3.1.

In order to avoid such overlaps of the data packets
switched onto the same data line 14, 15 or 16
respectively at different transducer locations 13 while
still retaining dense packing of the data packets on
the respective data line 14, 15 or 16 to achieve a high
data rate, according to the method presented here, the

timing errors or switching-time errors of all
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el ectronic nodul e K3 and el ectronic nodule K4 onto the
data line 19 given the swtching timng errors of four
el ectronic nodul es 20 at four transducer |ocations 13

t hat .ar d by way of exanple in fig. 3.3 5

a p@@&%ﬂﬁgﬁ%gﬁg. 2.4, theTti 'ﬁg-patteré&?éﬁﬁﬁéﬁﬁkEQ%ggs
reduced conpared with the timng-pattern frequency in
fig. 3.2, as showmn in fig. 3.4. As shown in fig. 3.5,

t kileateand d haddd hes dava qraciket steshtahedrby ddaeions 13,
elw %tcrho%g? ngduclo%mll[g?h aﬁgt?y lti%% ecloec L9RLG; Emdc Iee r}%l eziove
are ‘separated fromeach othér by a trne intérval  and 1o

| srigee lexhi ine amensrieap raggl orcongvisaf ad abpeptata the
| QW b Rg-Patd iy JiLquenay ﬂrﬁiiﬁri@tﬁqdvﬂ%@%lay of the
however. For exanple, if the timng-pattern frequency

i $i9PG1 3.9 eftiad sPBOBRES TReRSt K LHGHaRY- Jakasr e betents
frzqqugagyn@eqiuiidieﬁid%@gpi get hejcawsid ap dre f 'pgov%dédi Sfor
just., 350Hz. A lower_data transm ssiqn rate st be

R CRHE BRI (R 1% 1O e PRt 19 eutity, O SeP Thed03
datfa ec ket scioaonm be hodnses t 2e@dahdoirha ldewer Inurebelrd ,of15,
t rans r 4yocatians. A3, | [ i ryval 0

e G I AP 0 Sl TRUPLEGNE GBI, Lhaits

ofthehet g adpaEreesceseteRes dhito kg sdmesdhteh ingret ime

l:l-%rrtb'fr,orwh]%g:h NesP | Qg’éséryt%él/alléﬂre?i faftercﬁ{gd & atfﬁ@u@ﬁénsdl,flcer
catiaons ile 35 sti retainin ense packing_o

e o A L g oy catBtet veiat LT hrn ik T8¢ 0r16

lGdspeachivedsy,a dnd@hthdasaitahengactnediengoro Mdsured at
t ho .esent.ed . here,,the .tim.ng_errors or

St cﬂﬂ“ﬁﬁgl?’?ﬁdr%%ert?@rnss%&éﬁ LB 20581052641 - 10 -

PCT/ EP2007/ 008798 el ectronic nodul es 22 at the

t fﬁﬂs@'ﬁ‘&eéxéaﬁi‘%&?n%ﬂ%dim%itcrbf‘SFié‘. common daf Ao L figeer
to transmt the recelive si nal s, are measur ed an
corfs@tsared Forhatinthethe r%ﬁ%‘ﬁi&fé‘flq deedilohs KB By K4 are
| gl svighed fads gEhée}t&)én@Fnits@Qoﬁ Slijgféaﬁ' B4 DrAQatgﬁoﬁgCi‘{:ﬁ_ylt Sway
to be sw tched. ay ment s avi ng | ndiVvidu Y.
sé‘(fbd%ﬁ‘%%}%fer &rne%]r%vi geg,fg:ale e%ectronlc moduELe ?43 has

the largest switching-time error A;. Compared with

this, the electronic module K2 has a smaller switching-
time error A;, and the electronic module K1l has the
even smaller switching-time error A;. The electronic
module K4 is not supposed to have any switching-time
error. Using the statement above, the delay 1:=A3-A; is
hence determined for the electronic module K1, the
delay t,=A3-A; for the transducer location 13 having
electronic module K2, the delay 13=0 for the transducer
location 13 having the electronic module K3, and the
delay t4=A3; for the transducer location 13 having the
electronic module K4. The transducer location 13 having
electronic module Kn does not need to be taken into
account because it 1s switched onto the data line 16
and must be dealt with in conjunction with the other
transducer locations 13 assigned to the data line 16.
The delays 1 are shown in fig. 2.5. As fig. 2.6 shows,
the data packet is thus transmitted onto the data line

14 at the time ti+t1 at the transducer location 13
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this purpose and arranged between the signal output 203
of the electronic nodules 20 and the data |line 14, 15,
16 (fig. 1) . Each of the set individual delays T

SR ARG G ror whi GhiRas been miSsul SPOL (P 796

of the transducer |ocations 13 sharing a common data
line 14, 15, 16 respectively, and the switching-tine
erhroringe ashie e latct roheé ci nmbdni]dmal(lt r ansdticer thioeatbory at

1?&'helcarrlarﬁst£f‘ce%?(elr%aacrly§l hav iy ﬁ?eot;}}élégleétréﬂc IPodule

t ransducer cations 1 ectroni ¢ nod
KKZ0 RE aflee dsgiggiiedT™ oathetlte atgm@inssivesr | hecasions 13

shown Yy tWay o 1Ifct@RMR enddhlld %3 Zrfh dtherfd e@ltrﬁ@mﬁu at
rmgule K3 has 20 the | argest swi tching-time error

RIS h]r%cm‘tjﬁ’él el 2 RFOMT TR FEE P aI“Odule
sl .| exs sshdwhi hg- fLgme2e6r orhA2 daard gaaﬂceeﬂse(ﬁfe)mrosely
modul,.e K1 ha the eensmalers t.chi tlmae

C‘ﬁ§t1ed<el 2 v 8 ¢ "OfrodF 8 kEET s ]!rfl\njélfosug%%sed J?aom% lSSlon
arlrya\@wq chilnigglt it P 5rasre ors  Wstrapit heclsiteatasrem ’talrm)v@ata
the deliay tit=A3-Al is hence determned for the
el ectronic nodule K1, the delay T2=A3-A2 for the
transducer | ocation 13 having el ectronic nodul e K2,

t %éjet@ﬂeg36@tfa0rliﬁ@s trapsducerig | egakh@edlama[yéﬁguel

e el ectronic no and the 30 del a
o0 7T oULf FBRoH S RAGe PRoPagrEdtfofedavs. T
rmdyl erddiaThéotr anddueersilgaaat |pm>cb% sham,nglowever, that

eHﬁﬁgr?Q%glggd%h ﬂsdq§§xﬁo£lfe% 0 3h 4H&%} yﬁég%tlons

accoun ecause iS swtched i né
and st @*éaelbablempmuﬂhac@ﬂ}lahm| én wirde Heo oy heradtee

t ransducenel %ﬂﬂnsp%%paaﬁweﬁd ci@lé Qﬁt 311 nenlb.qata
The dela%s T are shown In 2.6 shows,

fackerisl& hdds r@ﬁ%ﬁ???@d ‘?ﬂﬁl 0 at Hﬁ?a $igreals

1ztmnsm{1&ﬂelmmrt kg ddten triansducer 1ocatd ard 3ddhyed in
20C08/ 05264%h - PCI/ §P2007/ 008798 haV|

t.he
el'ectT oni ¢ rmd Skfedat PRESH me I3 447° pegation delay.
This is done by all of the 51gnals transmitted on the

same data line 14, 15 or 16 respectively being output
with an identical time delay at the end of the data
line. The delay for the signals on each respective data
line 14, 15 or 16 equals the time difference between
the longest signal propagation delay measured when
measuring the signal propagation delays of all the data
lines 14, 15, 16 and the individual signal propagation
delay on the respective data line 14, 15 or 16. 1In
fig. 1, the delay elements are grouped in a
compensation element 22 and their delays are denoted by
Tia, Tis and Ti6. If, for instance, the longest signal
propagation delay SLig is measured on the data line 16,
then one obtains Ti4 = SLig — SLis and Tis = SIig — SLis,
where SLis is the signal propagation delay of the data
line 14 and SIys is the signal propagation delay of the
data line 15.
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the transducer |ocation 13 having the el ectronic nodul e
K2, at the tine t3? at the transducer |ocation 13

having the el ectronic nodule K3 and at the tinme t4+W

at. -5 I ucer location,13 having t
nggbgg%%Kksﬁﬁgqshomn infig. 1% 6, the dgggrﬁgﬁi qﬁ?@§§?98
cl osely packed and do not overlap. Error-free

transm ssion having a high data rate is thereby
adhiseeed ot t heeddrnaliviiidnell4le 1By Theendnmiee dat aal imesfer
1%eml~>5u 16 pRer & e@e'ﬁr@@f@é&ehnt5y9h§ehl )élh;a\f:%e ata is

dlfferent S|gnal propagati on del ays. is crucital for
orfisiake ig,grfdld mf@cs"ééswgrear@bm}“erm tH?d?tal]t% Flde v time

Sij@ﬁ&z‘r&laflr ec_rnaadl lediner 4 :rm:mqﬁedﬂeqﬁﬁ sy elén ]taq@'lrﬁlowest
avai | abl e t aneous n orde rantee i's
R TR EoPhsbars bar bl BYSDOHShE PR M Taa s | (s data
14in¥s, 146 drse neasured and all the S|gnals

transmtted on the data |lines 14, 15, 16 are delayed in

time to the neasured | ongest S|gnal propagati on del ay.
20 hEhi sPsidéay byrakhdofre¢ri v gralrangemesnt t £8d oan be

tﬁ%pl%%@lt@@i Ay i aﬁéf%é}reﬁé Rholkf rB3REGLd V@&{fﬁ)&w&tlons,
output , with an identical tinme delay at the end of the

détOéf ERRéanFRe B8l a3 f AR IS gﬁ&l%l&ﬁl egén 2 Sheathed

r especinave ¢aga ofi re ddrtilemloradbeeguabsg thevdd NEntenna,
di.f f erence between 55 t he Iong, st SI Qﬁg pro atlon
P

dér reaSur 8d WARRY st e si'g Bﬁfﬁbﬁg a
deivdyrs pdfi cdltly t g damaHSHmn35514at15traﬁsauderhelocatlons

' %nWe@%né'@é@imﬂ”@ﬂ@%EhQ?l gQS' ay f‘i% nle) rfteeﬁﬁxea‘:tdnvethe

data line 14 . ement s
afelldr ofifect | UETSE 8GRI 0 Sel @weﬁwltaré? aﬁaavh@ystem

de('E?%@ ar&} ﬁ’@lﬁ‘?&@dtbﬁnsa&éer-@5o§ 5 -fsa@ df alté‘é)fvsel_l%emote
i nst ance e | onge i gna agati on del ay i's

BRI o vRite ot RS e 16e7Bl hon pratBgtEr Ay SHate is
Sla]r5:a—ngﬁd14aandeafd:5 —o:SL]iﬁlreeSleﬁ,de\Myer epSktédd i|isrdheducer

%E:%Itl% %Da%astlaolnh)g %%%&% tQ]_er rf‘ét%ieggrfb%‘é@g over

he si'gna i on
the submarine and forming part of an intercept

detection ranging sonar (IDRS), as a measurement
arrangement for self-noise analysis on board a
submarine (ONA, ACC), in which structure-borne noise
transducers are arranged at different transducer

locations, e.g. in the vicinity of the drive and tower.
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data |ine 15. WO 2008/ 052641 - 12 - PCT/ EP2007/ 008798
I nstead of the individual delay elenents 22, a buffer
menory can al so be provided into which all the data is

d.in, ichis read o in parallel after a tine
e?\QQIB/g%th\Q@qual s the dl’fr%lér ence bet RiReD Gl /it o8

5 and the fastest signal propagation delay on the data
lines 14, 15, 16. The spatially spread receive
ar=argenentik@® can be inplenented by different known
antenna configurations, 10 for instance as an acoustic
section of a sheathed antenna, e.g. of a vertica

arit.ennd omeatéwed ammenridie Krigwr sesri@lt owsthresmigsion  of

syst em B e coggg;{ |Sidg & r@rédtpéaaceays fe tr%ﬂé&%as

at transducer ions rank one behi nd the ot her
as a fl(@k ranVBARR oRArE h@l]%:%l Ptof dafSQBRAEI e akGHFET

as a fllaetdionady SyISE) emof( FAS) ,sgs ftdree tg@f@é;wcefecelve
groups for _a ive r sensi ng system i e
where &% trraalr?%l?@ r g(rlg | ° afr aﬁjg‘glﬁiagt RER e%? B gl
wi del y (dgacedinr a«ﬂrsd:hx:eat leacht iiomsr;scascear hydcaphone (13)
arr ang%‘ﬁ%ntre(ye%t\;é kﬂul l%vea{rezgj tgl'let aé]_l{_jectronlc

form ng part of an i etectlon r ngl ng son

(1 DRS) Moskstlg nedsur eqreiwtth%rdlemgrer?eaﬁ Hegre ised fsma:;es are
anal ysisyi@rRearchi $UQABL I Nenk O\, AQE), 1ig) WHLhing to

structure-borne noise tran sducers are arranged at

di f f er &M tFéﬁQ&&cePr%eF%%l dHELE e.(d2)i niPhethfcihiting

of t he pdrtiteerangf t a\N%Wnc%oZQQG/c@5?164:]loc}d,3 characterized

PCT/ EP2007/ OQC879§3 Patr ent_ cc aSW ¢ 1n et hod lfoorlst hof the
tine-serial transnissi'on of Teceive % g’ﬁ[a > ot
el ect r deourstond o rregsweer §206 £1¢) mewlsma:ledarveLtrh acegpect

at d'fﬁﬁJeQ&me%%%%w%%%%eneﬁ £Qnsy£13) . Qf B%Sp@ﬁéaléﬁmlng

spread receive arrange , to a si
proces &G UIFt 2pE2) Coﬁﬂﬂe%@%ﬁd atf@ackttr ’éh@du@é@nSducer

| ocati aRdak3)ons (13) by individual time delay of the

signals to be switched.

2. The method as claimed in claim 1, characterized in
that the individual time delay made at a
transducer location (13) is set to equal the time
difference between the measured largest switching-
time error and the individual switching-time error

measured at this transducer location (13).

3. The method as claimed in claim 1 or 2,
characterized in that parallel data lines (14, 15,
16) are used to transmit the signals, in that the
signal propagation delays on all the data lines
(14, 15, 16) are measured, and in that all the
signals switched onto the data lines (14, 15, 16)
are delayed to the measured longest signal

propagation delay.

4, The method as claimed in claim 3, characterized in
that at the end of a data line (14, 15, or 16
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the receive signals are digitized by an electronic 10
nodul e (20), and the digitized receive signals are
switched onto a data line (14, 15, 16) leading to the

SM&P?Qdﬁfﬁ%ﬁ%ﬁ ng unit (12) g?er|e tlntngb%Pgﬁé @?/668%58

sync S/ Pad ot cl ock, chara zed

intrinsic SMAtChIng-tinE errors of the 15 electronic
nodul es (20) are neasured with respect to the

swi t chimgpadatesredef)i,ned1by the tsiigneds patraesmitanad over
conpensgfed h n ceri¢ | ocat imons

i ndi vi dual %%ﬁ% 3EF§ye%% @'§ggé|5ﬁglsg?o]%£ %é%ég?§W%ely)
20 2. e mattrod ad tel @rmddlent icradi ine érardct eri zed

in that the individual tinme delay nade at a

transducer locatjon (13),is set to equal the tine

differ %Wéjer?ﬁ red $iigest s%lft‘@ﬁfrfgrlz%ed in
tine erghert atidet bie liagdifdtuahe SwiigghilBg-dri Neher Is@me data

measured _at thjs ansducer | ocation
rrethod%as%clg.]‘4 ié’h g agﬁtfespeﬁtlvgégf &teﬁ'} gxtnequal
that pdtel | éimgat diffaesn¢d4 bett5ieer80 the) aregased $ignal

transm | t sian tion
delaysgghégﬁéﬁﬁﬁ? g?%blliE?SJl4 %g q%é? EgQg@le@ data

measur éd"end (¥t hatSal | OFhe18si grearechiiviedyad oty the
t he datl&tdlhfl@ﬁla(ll4sJ.éﬁall%rot@éc?atﬂﬁi@y%lta@ tRBasured on

nmeasur | opgest S|gn pro ation dela . The
met hodecg“!se dred i @I ﬁ% d:pg aéteéﬂefg&v)ér]ry Jthat at
the end of a data l[ine (14 15 or 16 WD 2008/ 052641 -

] P@¥kﬁ&%%%£fgogﬁg§laﬁﬁ§ e&%‘%%ky)?ﬁ4hhiéh%m§'é§§&ﬁ%

transnttte e sane data
respectivePy) cargagueputedi tin athiedentheal svivehdeyayine

5 5. TheJmt hoghas ehai nedghpicl @ﬁ@ﬁ%,gafm@rnact@erlazﬁd | Dre
that the del a for the S|gnals on_t he 'same
measured pensated manually  when

switching on or automatically online.

7. A device for the time-serial transmission of
receive signals of electroacoustic transducers
(11), which are placed at different transducer
locations (13) of a spatially spread receive
arrangement (10), to a signal processing unit
(12), having electronic modules (20) assigned to
the transducer 1locations (13) and each connected
to one transducer for digitizing the receive
signals and for switching the digitized receive
signals onto a data line (14, 15, 16) leading to
the signal processing unit (12) at peints in time
defined by the timing pattern of a synchronization
clock, characterized in that each electronic
module (20) 1s assigned a delay element (21)
having an individual time delay set according to
the switching-time error of the electronic module
(20) .
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line (14, 15, or 16 respectively) is set to equal the
time difference between the | ongest signal propagation
del ay neasured on the parallel data 10 lines (14, 15,

1 ti,vel d th di vi dual si
oV 8pa05E7 83 2d ey heasur cd-oh® The data TrHE (400749879

or 16 respectively). 6. The nethod as clainmed in one or
nore of clainms 1 15 to 5, characterized in that the
S\8i.t chiThg- tdavdceerasorclaidnddwdrsi@aaalm p’k,opﬂgaaltaicme:diezlea:ysm

are neasyred, and ganpep é%fﬁk Flﬂznﬂg % Q%Sgd between

swi t chi ng on or autormati evi ce
for théignge- surtinyt t f%@ﬁskn @§| theoflecsgenie giqgvdiss ©f0)

el ect r gagousld gatchansaucens, (31) 16)which are placed at
different transducer |ocations (13) of a spatially

spread receive arrangenent (10), to a signa
pracesgiheg udeti@s (kY , chavihed ehectrcmhmmnnduleSr 8,

(20) as 5% %&E%ze%helﬁr%ﬁ§qycg£elOC%&%PQ%g&ﬂsklnl delay

each cOhREct t ransducer fi
recei veetsi gnal shandldlary sweilevhinng the dlegmallzsedthe time

recei ve i r$gRals %E&@ergaéalhk@%sél%wﬂt%hl%@—él%d'é‘x_gror
to 30 the signal processing unif (12) polnts in tinme

def i ne@eBPUERE 13t e p@%?@?ﬁo%%c amg%%ﬁﬁor{@?ét iodn @ data
cl ock, 1ql'm@r acueu zeq!5| n tdat eachrekpettofkty) rmdaullde the

(20) is el epent (21 havi n

o vi o e e p Ry tEh SHCTER R (5 19F S8 HARERY of the
SW t chiefdgdtinue ier mordudfe t(2®)el ectronic nodule (20). WO
2008/ 052641 - 15 - PCT/ EP2007/ 008798 8. The device as
claimed in claim?7, characterized in that the del ay

ellémentThe219eyscar raéng@hah@@d/veén agiygnaf cutagas (203p 9,

of thedﬂé%ﬁdﬂ@?ﬂ%é@”@be (RYY, a thedatia | tAe (ddseive
15, 16).
51gnals, the transducer locations (13) are

distributed over a plurality of parallel data
lines (14, 15, 16) having known signal propagation
delays, and that a compensation element (22) is
arranged at the end of the data lines (14, 15,
16), which adjusts the signal propagation delays
of all the data lines (14, 15, 16) to the longest

signal propagation delay of the slowest data line.

11. The device as claimed in claim 10, characterized
in that the compensation element (22) comprises
delay elements having individually set delays,
each of these delay elements Dbeing connected
between one of the data lines (14, 15, or 16
respectively) and the signal processing unit (12)
and having an individually set delay (Ti4, Ti5 or
Ti16 respectively), which equals the time difference
between the longest signal propagation delay
occurring on the parallel data lines (14, 15 or 16
respectively) and the individual signal

propagation delay of the data line (14, 15 or 16



9. The device as clainmed in claim7 or 8,

characterized in that the individual tinme delay set in
the delay elenent (21) equals the time difference
betmeen a | argest switching-tine error 10 neasured

t & Fg‘”moolul es (20) éf a data |?%/1%1i%001600%?98
16 respect|vely) and the individual switching-tine
error measured of the electronic nodule (20). 15 10.
The dewespersiGiaddiyred & andieh ckaens déllag 9,element is
characterlzeqicg that, to transmt the receive

S|gnals F“nsducer | ocations (13) are distributed
over a plurality of parallel data lines (14, 15, 16)
havi ng known si gnal propagation 20 del ays, and that a
conpensation elenent (22) is arranged at the end of
the data lines (14, 15, 16), which adjusts the signa
propagati on delays of all the data |ines (14, 15, 16)
to the |l ongest signal propagation delay of the slowest
data line. 25 11. The device as clainmed in claim10,
characterized in that the conpensation el enent (22)
conprises delay elenents having individually set

del ays, each of these delay el enents bei ng connected
30 between one of the data lines (14, 15, or 16
respectively) and the signal processing unit (12) and
having an individually set delay (T14, T15 or TI16
respectively), which equals the tinme difference

bet ween the | ongest signal propagation delay 35
occurring on the parallel data lines (14, 15 or 16
respectively) and the individual signal propagation
delay of the data line (14, 15 or 16 WD 2008/ 052641 -
16 - PCT/ EP2007/ 008798 respectively) to which the

del ay elenent is connected.



