06APR2004 WD 01/ 63865 PCT/ EPO1/ 00437 Method and arrangenent f of) paePRANEN
clock recovery in a biphase-coded data signal The invention relates to a
met hod and ago arryapgesnent according to the precharacteri si ngcTAEROBE 0487 t he
main claim 5 There are two types of biphase codes, the so-called biphase
mar k code and the so-called bi phase space code. In the biphase mark code,
the | ogi cal onefwH® speciallaneoded, foandetian ke chioplhasecspacg dode, the
| ogi cal zeros are specially coded. In the bi phase mark code, there is

al ways 10 a change of the | ogitddihagescogdesotfddn SiB3data bits of the data
signal, and in the case of a logical one there is also a change in the
data-bit mddle pHeneas,lengcls 00lalflethbE £A3C07a A agl R} zero. Lines
A and B accordirng to Igure show this relationship. Simlar

consi der at i oagcd®dappl Yot @ hehereichhase tepacengoddauber cdatther @adveral agim.
such a bi phase-coded data signal, the bit clock needs to be recovered on
the reception side. To that end, _.if.is known to use a phase-synchr.oni sed
clock geherBEBFS( PEE) LWRhFERSFsOEXELPTF5F 0tREES t o ou éc?ﬁ%e%rklakfse
frequency .Ofm{a?ﬁ datid shanghe Ab-sHbstanbiphkyehighcdatader atesindovever,

it is difficult to maintain the requisite accurate phase relationship

bet ween t he bipbkskreguéncypdandthehéopiphdsendat are whpehiasl neeededry for

reliable datgnd?eggdkﬂg'biphase 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 reguisite
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 inventicn 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
tc the precharacterising clause cof the main claim, by the
30 characterising features therecf. Advantageous refinements,

in particular concerning a particularly simple arrangement
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APR 2004 PCT/ EPO1/ 00437 for carrying out this nethod, are given in the
dependent cl aitmsmsAccording to the invention, operation is carried out with
an uncorrel ated clock and, by neans of the sanpled values 5 and by

establishing,the_hit |im the ori.ginal_data.hits_ are_regenerated from
Whi oh the. biPCerBak gaktt iR BATeRei Pbka Pl it oner oF hera ey o

Particul arl yaacadeatreeleleekcieeavany, Wy sbahs 06t tEgseeppibbevhdudat a
jitter and to clock inaccuracies, is obtained when the phase-|ocked 10
osci | | at of déPﬁvéwiﬁétﬁﬁél§aﬁﬁ9iﬁbefPéﬁuéhﬁytﬁs tBgneht ehNEeddaF e hPihe

bi phase data?E@Cg¥§éﬁggh@eHh%§omaMhiZ§e5HEtB?g_@%GQKdEQH }RehNgei nvention
or both e

can be used | phase- mar k-co and bi phase--space-coded dat a
signals. Thedenventli an w kkrbégbxpbawped waynoPerdetalbrbel ancwrébe 15 the
ald of schemailc, drawngs WLRiLRTELeNSe L0:800tinle to data jitter and
to clock inaccuracies, is obtained when the phase-locked
10 oscillater delivering the sampling freguency is

synchronised with the biphase data recovered in this way.

The method according tc 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 associated 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 freguency C for the sampling circuit 1, and the clock
frequency for the detector 2, are delivered by a phase-
locked osciilator 3 whose output fregquency 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




exenpl ary enbodi ment for a bi phase-mark-coded signal. Figure is PR, t he
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detector 2 is arrangeg. he sanpling 25 frequency C for the sanpling
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sanpl i ng si gﬁageg gk the 9s&phlAG0E1i8naB0ct hei b phaser data Signalt B is
sanpled in the sanpling circuit™1l, and the sanpled values D obtained in
this way B 6fAPRI200% WO Oh¢ 638651 PCT/ EPCIyeUasy 113 Hreriel s epit ¢the

detector 2. In.order to.optajn, as_m S I S i bl
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frequency as the sanpling frequency, in theory five sanple val ues r
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accuracy of %8? 9£Qh3§§ad§£@.BThis is established in the detector 2. In

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, & 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 interval, for example after just two logical ones, then
this implies a one in therregenerated data signal F. It 1is
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

55 gata bits and the bit clocck 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 toclerant with respect to data jitter and clock
accuracy. The data and clock recovery will ke even more
accurate if the oscillator 3 is synchronised with the bit

clock G recovered in this way, as 1s schematically

indicated by the active connection 4 in Figure 1.
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indicated by the active connection 4 in Figure 1. 0 6 APR 2U04 WD 01/ 63865
PCT/ EPO1/ 00437 4 The serially regenerated data bits F, with the associ ated
bit clock G can subsequently be converted into parallel data in the known
way by nmeans of a serial/parallel converter 5 and the byte clock obtained
thereby can 5 |i kew se be used for synchronising the oscillator 3, in the
scope of the active connection 6 accordiag to Figure 1, in (@rARRriiio
synchroni se the sanpling clock accurately with the biphase data. 5 PATENT
CLAI M5: 06 APR 2004 1. Method for gatsyane g£ieck recovery in a

bi phase-coded data signal, the data Signal berng sanpled using a sanpling
frequency 5 which is greater than double the bit frequency of the ata
signal, char.act evéslesti fior hast&handi €10k receverfeiBataPsPGASFE 5PES

determ ned fromthe anpl ed val ues obtained in this way and the data bits
and the as$Bd %t%ﬁ%"i‘f clock of the data 10 signal are then regenerated

therefrom 2,. Nethods acgQi dbBgngosShpl s lusiehasastepilied fmethancy
5 which is greater than double the bit freguency of the data

signal, characterised in that

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 cleck of the data

10 signal are then regenerated therefrom.

2. Method according to Claim 1,
characterised in that
the sampling fréquency is selected to be 2.5 times as dgreat

15 as the bit frequency.

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

20 synchronised using the regeﬁerated 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, having

30 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 freguency,



the Sanpling frequency is selected to be 2.5 tinmes as great 15 as the bit
frequency. 3. Method according to Caiml or 2, characterised in that the
cl ock generator generating the sanpling frequency is 20 synchroni sed using
the regenerated bit clock. 4. Method according to one of the preceding
claims, characterised in that the regenerated serial data $§i6ghRR 20iis

paral l el -converted 25 and the clock genefator is synchroni sed using the
byte clock obtained in this case. 5. Arrangenent for carrying out the

met hod accopgdibng Qv i<Re 18f £l@imsthddnddetaviag 39) a shmphihg circuit
(1), a phase-synchronised oscillator (3) generating the sanBIing fr uency
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whi ch the bit Sl - BerQfrditeedlat fom Stigaat ranei debesnbiied her smmried
transitions o? the sanpled 5 values (D) between the |ogical states Q§§§01
one), and tkeluga a i theWHemndhe heoascati ak8Hehi t 2EF ckOPéiraraéldt heh
regeneratedd%Q%r%%%%ﬂ(F) and the associated bit clock (G) are then

regenerated therefrom.



