\WD-01/ 63865 PCT/ EP01/ 00437 * 15k cO* Method and arrangenment for data and
“ clock recovery in a biphasejmmmam ,mmmignal The invention relates to a
" method and ¥p %Y FfJenent a he precharacterisi F§TEARRLERO4SF t he
main claim 5 There are two typeswsefe+bi phase codes, the so-called biphase
mark code and the so-called bi phase space code. In the biphase mark code,
the | ogical oREEhgch adb@raangemsidy for gty pnche Ingihdecoviedde idode, t he

| ogi cal zeros are specialIyH¥ﬁ¥ggeJdgéé£(ghgp@§§ﬂgyk code, there is

al ways 10 a change of the | ogr ata bits of the data
signal, and in the case of a logical one there is also a change in the
data-bit m @deeinwheréas trheéepéesstpnot nathpHeavdsenofraahggineak zero. Lines
A and B according.to .Figure 2 show this.relatignship. Simlar._. .

consi der at i SHSOEglgng} t%g‘et t?ereﬁ;lhﬁﬁzfscé:esrdzf&@gcocg .usfgrogattrpée RV e VP OF
such a bi phase-coded data signal, the bit clock needs to be recovered on

t he recepti DheskdereTawot Bgbeendf biphasknewdetp uhe aopbaseesyBephasesed
clock generator (PLL), which is exactly . |ocked to double the bit 20
frequency oWaFHeCBQFaa§Pgﬁgﬁ.Sﬂf¢§&%§?aé%?5??? AP§RedsPde - r Afe§ehowever,

it is dlfflgthage fBRt 8bBet henkequLsELe oﬁ@guéééeagéé§§1i9|éEH@H?h'p

bet ween the clock frequency and the biphase data, ich is necessary for
reliabl e dagad, décothagbiphase space code, the logical zeros are

specially coded. In the biphase mark code, there is always
10 a change of the logical states between the data bits of the
data signal, and in the case of a logical one there is also
a change in the data-bit middle, whereas there is not in
the case of a logical zero. Lines A and B according to
Figure 2 show this relationship. Similar considerations

15 apply to the biphase space code.

For data recovery of such a biphase-coded data signal, the
bit clock needs to be recovered on the reception side. To
that end, it is known to use a phase-synchronised clock
generator (PLL), which is exactly locked to double the bit

20 frequency of the data signal. At substantially high data
rates, however, it is difficult to maintain the requisite
accurate phase relationship between the clock frequency and
the biphase data, which is necessary for reliable data

decoding.

25 It is therefore an object of the invention to provide a
method with which clock recovery for a biphase-coded data

signal is possible even at substantially high data rates.

This object is achieved, on the basis of a method according
to the precharacterising clause of the main claim, by the
30 characterising features thereof. Advantageous refinements,

in particular concerning a particularly simple arrangement
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251t is therefore an object of the invention to provide a nethod with
*which clock recovery for a biphase-coded data signal is possible even at
' substantial F $i/§BBPat a rates. This object is achieved, on tBS8/BRI3/ Q04317 a
met hod.according to the precharacterisifg clause of the main claim by the
30.characterising features thereof. Advantageous refinenents, in
particul ar fomcermirggng patt icbikbameyhsdnpheeagiargementht0depeateWd

01/ 63865 PCT/EPQ1/ 00437 2 for carrying out this nethod, are given in the
dependent ¢I&FME: According to the invention, operation is carried out
with an uncorrelated clock and, by neans of the sanpled values 5 and by
est abl i shi ngctbedbhty kbnmthe, ihkenetibgi nabedataochi s careieagener ated from
which the bit clock can then_be derived in a strai%htformard maﬁ.

Parti cul ar| §RabBGParelaErEcklPeKoderly, PYhMERNBs Chot NguseBpL Bl 82t gedat a

jitter and ;hg gl0ekihBA¢CHiAG Re bStORGALRE %ﬂ@”o&ﬁgiﬂgﬁs akQCEﬁgﬁlo
oscillator delivering the sanpling frequency is synchronised wth the
bi phase dat areeceyenedaitadt firsmwapiclheéhmebhbddcaockr dengthent be i nventi on

b d_for bath biphase-mack-coded and hiphase- - coded. dat
CTonal s, Ta°EhVEH: FBn wbr T aug ok T 4rhgd" PR mOPBCAGLArT (BoPGR RER 15 the

ai d of schegmbie deaviBgy, Wwhichefier aBeestiecaprexeapkar vaeabedipent ahar a
bi phase- mar k- coded si gnal . , _ ,
to clock ihaccuracies, is obtained when the phase-locked
10 oscillator delivering the sampling frequency is

synchronised with the biphase data recovered in this way.

The method according to the invention can be used for both

biphase-mark-coded and biphase-space-coded data signals.

The invention will be explained in more detail below with
15 the aid of schematic drawings with reference to an

exemplary embodiment for a biphase-mark-coded signal.

Figure 1 shows the block diagram of an arrangement
according to the invention for carrying out the method
according to the invention, and Figure 2 shows the

20 associlated signal waveforms.

The biphase-mark-coded data signal B, which is derived from
the NRZ data signal A and is to be regenerated, 1is
delivered on the reception side to a sampling circuit 1,
downstream of which a detector 2 is arranged. The sampling
25 frequency C for the sampling circuit 1, and the clock
frequency for the detector 2, are delivered by a phase-
locked oscillator 3 whose output frequency is selected to
be 2.5 times as great as the bit frequency of the data
signal B. Using the sampling signal C of the oscillator 3,
30 the biphase data signal B is sampled in the sampling

circuit 1, and the sampled values D obtained in this way



Figure 1 shows the bl ock diagram of an arrangement according to the
“invention for carrying out the nethod according to the invention, and

" Figure 2 shBALW AP0 associ ated signal waveforns. The bi ph&Se/FRILKkIGed
data signal B, which is derived from thé NRZ data signal A and is to be
regenerated, is delivered on the reception side to a sanpling circuit 1
downst r eam atewdedéhvardet ot bhe2deseatpangedInThedsanpbi ngt2snf requengy C

for the sanplLin ircuit 1, and_the.clock requency _for the detector 2,
are deliveggamﬁyeé §ﬁ§§8§ F8cﬁ8856§%Fr|§€8P5é“§m6§e¥86fbﬁé P qbgn%geis

sel ected tosahpl2nf timesiaslgweah asthhenhbi bokreguenandoheyheidata signal
B. Using the sanplin% signal _C of the oscillator 3, 30 the biphase data
signal B is®S9RPI 8d FRSt REMBAAPEI AGINELr bui F1Eh And fRBeSafBRediVal ues D
obtai nedsi nstbyscuay YO ORL638RE10MT/ ERALLANATT in3caesdekiyeredntocthe
detector 2. In'ordef to obtain as many sanpled val ues as possible,
sanpl i ng i sveanesedeoutlain bhé aganpbiagnedrcBibijgéchwi th bdfhcthespokitive

and negative_e s of .the sanpling,signal C_ W.th 2.5.tinmes the bit 5
frequency agstﬁg%ga%ﬁF%ﬁé ?ngﬁ%ﬁg§,agﬁufﬁ83r§ff?98 Eéﬁbﬁéa dégﬁu s per
data bit arroebtairpedoudbubjreet xt eagplieat sasueb Dagadabaspi bkebbapdnehock

accuracy of the biphase data B, . however, four or six sanpled values D may
al so be obt &PRednef 8ptaneidat ANBFt 1sTRPE2P416bedbinshbe PRtERECHeReciBr 2.

I'n 10 this way, the bit limits E can be established in the
detector from the successive sampled values D, since,
according to the biphase mark code, a transition between
zero and one implies either a change between the data bits
of the data signal B or a change in the bit middle.

15 Therefore, if the detector 2 establishes a change of the
logical state one and zero in the tolerance range of from 4
to 6 sampled values, then this implies a logical zero in
the regenerated data signal F, whereas if a change of the
sampled values D is established in a substantially short

20 1interval, for example after just two logical ones, then
this implies a one in the regenerated data signal F. It is
then possible to regenerate the associated bit-clock
frequency G in a straightforward way from the thus
regenerated data bits F of the original signal A. -Both the

25 data bits and the bit clock of the original data signal A
are hence regenerated. The detector 2 may be configured
with a very high tolerance and, in the exemplary embodiment,
it is merely necessary for it to reliably recognise the
bits with 4, 5 or 6 sampled values. The detector is

30 therefore tolerant with respect to data jitter and clock
accuracy. The data and clock recovery will be even more
accurate if the oscillator 3 is synchronised with the bit
clock G recovered in this way, as is schematically

indicated by the active connection 4 in Figure 1.



.10 this way, the bit limts E can be established in the detector fromthe
" successi ve sanpl ed val ues D, since, according to the biphase nark code, a
" transition Beti€E¥65zero and one inplies either a change beRRB&FPOLAR4IAL a
bits 'of the data signal B or a change it the bit mddle. 15 Therefore, if
the detector 2 establishes a change of the |ogical state one and zero in
t he toIeran@berangéaéﬂyfr@gﬁaerabea QanplédtsaFuewithhehethbsobﬁptbds a

| ogi cal zer egenerated data,sig wh as if a ch of the
somp od val 065 BLPERCE aEPToRuE P AT AB P AnEPAFF CEforE 20 P RESredl - f or
exanpl e afta@atpush twe kagwaabagnag mthaB ofhbSskrpkilgpazaonelin the
regenerated data signal F. is then possible to regenerate the

associ at ed EPPY€F6€K 5fréaéeﬁ5? BYtR &lecKaPrBhefBriatAcwaPYf £8 t he t hus
regener ated t t I 25 data,bits
and the Eltlg? gfﬁfhggggl@?ﬁa%&gg?gbgﬁgggg Rﬁeaggggg%%ggfegéngbatgs.
detector 2 ﬁaypbeoéonhegaCEdvmnthnaevénpnhﬁghctokdnagc@oaﬁdguma thein
exenpl ary enbaqdi necessary it to reliabl ecogni se
The i 1o w PROR= BB, YRCLERBIER §aLuBSTOTRETIELBE 0P CEOTIBCL RabFby S8

t ol er ant mnbmphgggegbtbo data jitter and clock accuracy. The data and
clock recovery will be even nore accurate if the oscillator 3 is
synchronised with the bit clock Grecovered in this way, as is
schematically indicated by the active connection 4 in Figure 1. WO

01/ 63865 PCT / EP01/ 00437

The



4 The sefially regenerated data bits F, with the associated bit clock G

" can subsequent]y _be converted into parallel data in the known way by means
of a serialy%éPéﬁgés converter 5, and the byte clock obtaind Tﬂﬁ@ﬁé%é38an 5

| i kew se be used for synchronising the oscillator 3, in the scope of the
active connection 6 according to Figure 1, in order to synchronise the
sanpling clock accurately with the bi3HdeE data. WO 01/ 63865

PCT/ EPO1/ 00437 5 CLAIMS: 1. Method for data and clock recovery in a

bi phase-coded datanshoral, qchar agkechsed iALhaLSihhe dakba, pIBBLeL.
sanpl ed using a sanpling frequency which 1Is greayer t han double the bit
frequency oflathesdgnalsignal, the bit limts of the data signal are

det erm ned fEOﬁ]tge .sagpLedtgakues obtained in this way and the data bits
and the assGcrated®bitecl 68k 6f “the data 10 signal are then regenerated

therefrom 2heMatbadsageandipgshfpChal 0sing Qhééﬁélﬁhbs@@egﬂehb9twhh@h
sanpling frequency is selected to be 2.5 tinmes as great 15 as the bit
frequency. 35 REER68TasEERdIORYPLE Eh&i Rif drreguency of the data signal,

the bit limits of the data signal are determined from the
sampled values obtained in this way
and the data bits and the associated bit clock cf the data

10 signal are then regenerated therefrom.

2. Method according to Claim 1.
characterised in that
the sampling frequency is selected to be 2.5 times as great

15 as the bit frequency.

3. Method according to Claim 1 or 2.
characterised in that
the clock generator generating the sampling frequency is

20 synchronised using the regenerated bit clock.

4. Method according to one of the preceding claims,

characterised in that

the regenerated serial data signal is parallel-converted
25 and the clock generator is synchronised using the byte

clock obtained in this case.

5. Arrangement for carrying out the method according to
one of claims 1 to 4,

30 characterised by a sampling circuit (1), a phase-
synchronised oscillator (3) generating the sampling
frequency (C) with a sampling frequency of at least 2.5
times the bit frequency, a downstream detector (2), which

is clocked with the sampling frequency (C) of the phase-



characterised in that the clock generator generating the sanpling frequency
is 20 synchroni sed using the regenerated bit clock. 4. Method according to
one of the PPEEPRF claims, characterised in that the regéRefERRAO%EY | al
data signal is parallel-converted 25 anfl the clock generator is

synchroni sed using the byte «clock obtained in this case. 5. Arrangenent
for carryi ngogledt Reciethdédraddor anAginowhénl dhechaitndimite 4E)30f
characteris b sanmpling _ciLrcui a_phase; synchroni.sed ascill ator
(3) generat ?ﬂ& %éﬁeasgg%}q?%ga%ﬁ géh%ﬁ&‘%}‘{%& f\%o?‘h%gesérrrﬁpisﬁélfjpéqﬁ ng%}eof at
least 2.5 &hfplectheabuksf regueaeyececa dawnsbream detaecker (¢3yo, Waheh, is

cl ocked with the sanpli n%,freczuency (C%1 of the phase WO 01/ 63865

PCT/ EP01/ 0023¢ the| gekedPéssi I'Fat 8RI( 8eanrdsSPRinhrEnLEhe CHPEX i(fit 3TEE) of
the datassi gpal, argedetgrpunedelbehhe transitions of the sanpled values
(D) between the logical states (zero, one), and the data bits (F) and the
associated bit clock (G are 5 then regenerated therefrom



