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; €3egd$4$6JTFNOr fluctuations of periodic signals The
present invention relates teba nmet hod as well as an
apparatus for detecting period I ength fluctuations of

a 10 periodic first signal and/or of a periodic
si gnal , vvhercre]by tEe pe;| oﬁ Iength of thle second mﬂm‘m\m“\m‘“\m
2d erenggrnhnggrto?tpgrlgdg o}rfnesegggnd S|gna

mhlch arise during a certain number of periods Of ﬂgﬂmmmmmwmm

*159159*

first S|gnal Is obtained. 15 In the case of perlo
Defridtet @t sadvant ageously fluctuations of
| ength also arise. This can | ead for exanple |n
digital technology to edge-controlled actions being
Metttiogy el dppareardsy fur tder dating pestingl Akngth
nalfunct|on o arise. If for. exanple in the case of
flughug %%ﬁﬁﬁﬁQQﬂq(ﬁ+QMﬁ%?data retrieval in a
pre- detern1ned cycle the anal og value or the digital
state of a Iine nust be scanned, period |ength
The rtafatitoi vt sedmtiany tcatae rr@uhqob@cs twe 1k ragr s

ap?ar r I‘J{% %ﬂ r}%tge?tl%h(ig er%;/%{ le%’{d%l n OI' O%asur e

pdhiedididiuait anigrefl tdel fear iod d eng:t:lbcnfc asawndxieucgnal
first signal, it_is known to neasure the duratjion of a

whenekyy e @RFiQd skengghat sté\?ersacqq%&lw B sedrrter
t}féfn acreecr'c@'tqlesefcl%ct $ 1981 Jrﬂieaf)ength 5@%@ ng{er of

I's shorter than the period rst
paﬁxydﬂ Oofl thehiseaashk signadf,eméricd muiss dﬁrqnglaxheuﬁaln

the se%p%%£¥ %ﬁg%mg{cﬁaaggge dur?”%&?4§§'0d<ﬂg t he
2

perlod | engt h signal and/or can be inscribed in a
period is obtained. The period | ength of the first

I%lté}?alcatsﬁer‘%ﬁoyp%iqdésﬂpmql@ e gafaitagacufiier
fl:H-H i Ry the AR 41065 hengldy %ilstoh%ﬁes%ondrrﬁsg'kaa{rhelead

this case, a qu I'zation-error ari ses, 5 'since
fqnuexampkauﬁﬂwdﬁgnﬂaifuachnquyyﬂtdsedgdﬂtdﬁﬁﬁdh&ﬁﬂ
Wit h an i.nte nunb r of er ods of t e second
achiigng Peimg 51%3% % &Y 599 widte FUEES ng

ma‘!.q:fdrﬁ,d:ﬂcﬁﬁgtttb Qfritdee SIQCCE'& 3 le lih %‘jﬁ tdad of serial
period length fluctuations of thée second signal also

datady € QUG- Gaftfiam vkt 16 tee araraeaiatl, l\m@( m‘idetermlned
Ia n t an [ a he acg! Iat erlod
Bt A R Y e ST A A A e

beleiHﬁE&SU@ﬁﬂfmmd[ﬂHﬁgﬁh fluctuatlons of the scannlng rate

can lead to errors arising during data retrieval, since
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scanning is carried out at an incorrect time.

In order to measure the fluctuations of the period length
of a periodic first signal, it is known to measure the
duration of a period of the first signal several times by
means of a periodic second signal, the period length of
which is shorter than the period length of the first
signal. In this case, a reference number of periods of the

second signal, which arise during a period of the first
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the period length fluctuations of the reference nunber
are added onto periods of t second signal. The
period |l ength 15 fluctuations of the second signa
therefore have a greater effect on the neasurenent
result, the higher the reference nunber. Fig. 1
s&% gfﬂgﬁgf§§t4§hkﬁgﬂfh§¥f %&ﬂf%(g téy o&n¥§“geﬁgige&K)The
t , erence Muio mis

pdriqieriagitinfoft hethes ot siignall Zherdlgh dwré@onds to
|nscr|bed in a period of the first signal, 1,

HFETRGR FBPehe bRl ieg by the §e(ﬁ'3(9ﬁ d]é?:}“%l'f it the
sé&ﬁld' ef gnence symols 3and fealyungs parigd d.enu harlses,

fiuctuatlons, which are shown as 25 broken 1ines.
smﬂ.wvrtlmatp&:@sqd irengtderoff aluetiictstt Iﬂgralx cics | asmigt h
ctu sof tr]ieflrst si,gnal , %al 2tvvith 4
r‘?r“'eor )< cW Sd 1%t r’f‘f“‘ huath cPr?SrJI ofy ths, %can
sidialperdras dmlm@;fldrﬂ@x\@&uaﬁa]ﬂ@rﬂ@dﬁliﬂf dé@céds’ﬁ{g

signal_ 1 can be measured with hlgh:££e0|3|on

payicd angth fofscrlteheseschwms:tfmasl pr @fﬁdwltch'lfhiﬁfﬁiflf)d

éq{'?gtq’laccunutlagié?‘: \ﬁ% 02%3{}{0& per| Isglnr%{ap f%lﬁc% ua | ons of

eﬂﬁm:tsexmrtdnsnmaedumexbe, dfé‘teemhqd iByrefdttiql eco the

measur enents of referen ers, t he per r
ST 15 HER L A BRI 6 g Gt (g ceudt fons
mé%é“ﬂ@“ﬁﬁé%ﬁﬂ%ﬂ'éE’ﬂéﬁ%ﬂibfﬂﬂéﬂl%H'é”HééﬁuﬂéMbﬂ%“ﬁHE&od

i gnal "can therefore be neasured, dependent on what
tm grratiod tiendgigh fdrw@tolrp%dvfortm tnefﬁmncmemwr are
t Pr sadvant age VE
(ﬁ#d:s ?%du%bzg a Iongs % Eg%c?ds Si onol;i'?égrypa? Wt %ﬁgth
fluﬁguaﬂmnﬁs;uﬂluhhIsﬂuﬁﬂufdngﬁamnuhﬂreﬂdkéﬂhave a greater
underlying object of the present invention is to
effieihi RN FHMRIRRPHETHRN Z2SWT agdie dtiahsy thenigtprence
nd¥@d.0d length fluctuations of a periodic first signal
are neasured at | ow cost by counting a reference
nunber, inscribable in the period of the first signa
erl ds .of .a higher,_ 15 freguent perng I.c, secon

of
Fqu'g HHORE B JdtT (97 P g e d Sré‘?eear%%eé“ent

pxsdcgmé S.Id nhacs afanc e Widfeddied nadd0m idideOhjaLtin
is, achieved by a nethod with the features of daiml
Pe&?ﬂd?%‘% o Pte dnrand wlanah 3neieh was Ry osambel in a

S Wr ¢l “ﬁr%lbét EA( 1a e, dlﬁrfé gfeﬂrc?é ord, r?ck?@f the
advant ageous enbodi nents t esent ntion.
fJammDrsdlagrcael Vil tibe tme:\prcmiarmtlmvtém |mﬁe11drre:er esf}em]:mﬂce?» and

e A She o T Sl 00000 Shevl bl con
brfdh]?és}ﬁllelfrgeréggg 21'r[‘€l€hov&r[‘ ﬁéﬁrﬁﬁ@semn ddead i@t dhe
period length fluctuations of the first signal 1, a signal
2 with very short period length fluctuations is used, so
that the period length of individual periods of the first
signal 1 can be measured with high precision. Vice-versa if
the signal 1 is present with high precision and very short
period length fluctuations, the accumulated or added period
length fluctuations of the second signal can be detected.

By multiple measurements of reference numbers m, the period
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nunber is carried out for two different period | engths
of the second signal. Dependent on the period | ength
of the 30 second signal also the reference nunber and
the effect of the period Iength fluctuations of the
second signal on the measurenment precision change. 4

' 0 ir signal wth .a given period
l{ﬂe(‘%gl} ﬁf%%ln%s?dg éde@%eatélon&a BrIY & alt%1e accumulated
periasiirememtls ffudthetissiodd eig badorddes st «dgnal

1 by counting inscribable periods of the second signa
EREXREAT] R Mt WiRE MARRIIASRt PoTHdak aenal with high

A8 Al P Ry AdVe T LSy ¢ |G
pthéLneasureﬁgnt, &ﬁf%ﬁkﬁgg n §q§n€¥ﬁﬁ?¥igﬁééglﬁ% peent.
fluctuations of the first signal 1 and also on the

accunul.at ed riod |l ength fluctuati on of the second . .
D{HRVAN AR oor IR Tru B MGt (AR ¢ high
prfiaiidents ighd 10 witeh recidfpomaldia-ifq tihawqet i od

| ength 4 of the second signal 2. The standard

URtisita is taken into account as a neasure for the
period |l ength fluctuations. The curve in Fig. 2 can be
divided into three zones Ato C. 15 In zone A on the

Theasirsieofl ytiney |aowy eef erferddes mudserst mMrtven oy el Dftd he

standard de kgiion is . essentially defined by the ,
PELIANS ZatTSHIGH A Vel GIF B0 FRAARATEHAI b WHeh period

1y d o hangldt 1orf dihe sReOR Fials? AHON are measured
vice-versa proportional to the reference "Tnunber m 1In
atz diw Aqste urcaupging a heefereants caudamt iloredrldable in

| i i f , mb d hes .t
CH FORIRT L SR B8 S 1 R RS ot AT s
f mbefiemad deatiiodiye tderqurY isadd=angiit Hdute treafu i fardherigh

first,si%pal 1 as well as
precision Treference signals.

In accordance with the invention, this object is achieved
by a method with the features of Claim 1 and/or an

apparatus with the features of Claim 10. The sub-claimg in
each case define preferred and advantageous embodiments of

the present invention.

In accordance with the present invention, the reference
number of periods of the second signal, which can be
inscribed in one or several periods of the first signal is
obtained. In this case, the measurement of this reference
number is carried out for two different period lengths of
the second signal. Dependent on the period length of the
second signal also the reference number and the effect of
the period length fluctuations of the second signal on the

measurement precision change.
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25 of the second signal 2. Wth rising value of the
period length fluctuations of the first signal 1 the
curve is raised and flattenet out in the zone of the
m ni mum Subsequently, the curve of the standard
deviation rises 30 with increasing reference nunbers
rve.in this zone essentially behaves
i Sy

m The .cu , 1 h
P oo TS B § T S SBt-bi% (e kR Lengt
tHRIMSndBrd devidth @E@rSanes, AN ddiss LAMaMd SN thge

measurenent Is now carried out several tines for two
patt fddrimngtial eestid fiwstpesigmkl endih cowit ine Seoonibable

signal 2. For a certain 5 reference nunber mthe
DSt F O A5 DG ey HdR SRS jumber m.
t ' 0 ' 2=a~ + r ,
THE SOE MV o U ¢ A e dced Yo " itk e
eftdstosi gl mdasunteichtof wiecls edepehds gheth 201 period
regression coefficient r can be calculated as foll ows

Lengtg L, CRUC Tl s x0T the (st \giaph L apd algo on the

adBIRITE 8 | 4y g thshStirnealc Gevi 1 O 6hd Ueddd signal
entire neasurenent at” places nD and m> nD |leads to

2 t Hhegueiergrce Thumbelr pn Hs-zbtdmomt {dnad Py )dgperddnt on

the reciprocal value of the period length 4 of the second

signal 2. The standard deviation o is taken into account as

a measure for the period length fluctuations.

The curve in Fig. 2 can be divided into three zones A to C.
In zone A on the basis of the low reference numbers m the
curve of the standard deviation is essentially defined by
the quantization error, which is proportional to the period
length 4 of the second gignal 2 and/or vice-versa
proportional to the reference number m. In zone A the curve
of the standard deviation falls with increasing reference

numbers m and reaches its minimum in zone B.

In zone B the standard deviation is defined both by the
period length fluctuations of the first signal 1 as well as
of the second signal 2. With rising value of the period
length fluctuations of the first signal 1 the curve is

raised and flattened out in the zone of the minimum.

Subsequently, the curve of the standard deviation rises
with increasing reference numbers m. The curve in this zone
essentially behaves proportionally to the square root of

the reference number m.
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20 mand 4'= ao I A~rsi (1-A)IA for the period |ength
fluctuations of the two sigqgls 1, 2 and/or their
standard devi ations ~~' 'n~~"equal to the accumnul ated
period | ength fluctuations of the second signal 25 2
and the period length fluctuations and/or the standard
deviation of the first signal equal to al dependent on
the neasured quantities nb, ao and m 6. The

I egf @ssdaics opf fh chignt i v dise Lompasesl wdadieehao eS| bl
coefficients no, ro and . Inthis case, Ais

C%%%%FF a&‘ét'd SRV ovkmes (ns%?ﬁ 1twedif flereny yalges of ithe

f
PPERET 1 Thet oy e sl SEE L0 R (M,

are s o) rat7 os
réferdide Bundbe® t%le @candafd 7dé’\;11at91<5h B oP, t%égentlre
0,04 O 0009 ro = 0,160 .7361 . 0, 638

Me B HPTEnRL m%ﬁewmm@ét@s @Ewws/ F| g. 3 shows a
diagramin which the standard deviation 6B of the
entire measurement for a first period length of the
second signal 2 is plovtedi+pwyrds the right and the
standard devi ation a~ of the entire neasurenent for a
second shorter period I ength of the signal 2 is

t r for
S A R g e T R P et R L
I I td.0 f | d -t he
e QR o et e 2
regemeg $1idn uxbelaf i orentofr tden see orall cilptdd 23 rpt bolus es
the values for the standard devi ati ons a$ and a~ of
the entire measurenment error, which result when the
measurenent is carried outrspth the two different
period |l engths 4 of the second signal 2. As an
exanple, two groups of lines are drawn in the diagram
whi ch represent the standarﬁmdeV|at|ons of the entire
wheszshy eWBAt 496191 hend Wl =¥8rV#d | engt hs of the second
signal 2 in the case of constant 25 standard devi ation
al of the period fluctuation of the first signal 1

AR d ik D& £a56 U KU AP AN 5 for the entire

measurement at places mO and m > m0 leads to the equations

0‘=\/0: + Ugmo-'f-(HZr)(l-A)
m
and

o =40} 1A=} (- A)/ A

for the period length fluctuations of the two signals 1, 2

and/or their standard deviations GQ"J;: equal to the
accumulated period length fluctuations of the second signal
2 and the period length fluctuations and/or the standard
deviation of the first signal equal to ol dependent on the
measured quantities m;, 69 and m, o. The regression
coefficient A is composed of the regression coefficients

My, Yo and m, r. In this case, A is calculated as follows
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devi ation ~z~ of the accunul ated period | ength
fluctuations of the second signal 2. The substantially
hori zontal and straight running curve 5 famly
represents the case where the standard devi ati on of
the accunul ated period I ength fluctuations of the
second signal 2 is constant, ,the direction in which

t he standard deviation_p;&%ﬁflh&ﬁsnulated peri od

l ength fluctuations of th doRd/signal 2 rise, being
indicated with the arrow 10 pointing upwards, which is
identified with The other substantially

r [ A e ;
B R
tlnevelay | re oshowe por i sevéenptiatfiesteltm ons of. t he

first 15 signal 1 is constant, the arrow pointing to

the right, which is identified with al, show ng the
direction, jin which the standard f§luctuationg of the
N63f the figdht signal [4.41se. An 4.0
gssenti al | y| arghke- bi segs igigsauxi | | gropsst r ai ghb, bboe
passi thrjough the orfgin is alsp 20 illustrated, the
ichei.sthe 'npiprnr‘aj__ [aYal STe i
the regressfitariiceef fi cj@rdisA and ywhjg267r epregqens3it he
asynptote for the curve famly for constant standard
devi ation 61 of the period | ength fluctuation of the
first signal 1. 25 In accordance with the invention,
Fohegxedtes ¢baritie, sttadad dshiews aa | dagrfan hin perich the

| ength fluctuations of the first signal 1 as well as

SIRAIT A RF LR ERR &f1 OF 1S R tddCCumMPREETsaYs d¢pr a first

PHEIE T d0h et OO floche pR00f 21 03190 Bl AR e
ridiet sdddeniél steah@dt®doFidthtoendd Icf RS Wraiiad for

two different period I engths 4 of the second signal 2.
mggpureent for a second shorter period length of the

signal 2 is plotted upwards. A specific point in this

diagram, for certain values of the standard deviation o; of

the period length fluctuation of the signal 1 and the
ot

fluctuations of the second signal 2, reproduces the values

accumulated standard deviation of the period length
for the standard deviations oz and ¢ of the entire
measurement error, which result when the measurement is
carried out with the two different period lengths 4 of the
second signal 2. As an example, two groups of lines are
drawn in the diagram, which represent the standard
deviations of the entire measurement for the two period
lengths of the second signal 2 in the case of constant
standard deviation o, of the period fluctuation of the

first signal 1 and/or in the case of constant standard
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8 purpose, the curves 6,, = constant and d~ ~ -
constant, the point of |nter;ection of which marks the
want ed place in the plane 6B, 6C can be selected from
the two curve fanilies. These val ues can al so be
determined 5 arithnetically using the equations Gz_az
O Qr~r -t Into == m_ - (1 ~t- 2r){1 ~ A no o~zA
dév #a Lo hPOUBh frease!r £h@iu Ve t &y tyer thd f B& @ity per i od
| engt hs of the second signal 2 the period |ength
Eheetaktiophsobotite odecord fs¥agnakignal 1 and also in
accunul ated form of the second signal 2 can therefore
be cal cul ated i ndependently of one another. This neans
Tmmasumammbmsmwmm&m drbd g teca Sglomn ﬂﬁ’ﬂﬁlﬁi@C@urve
with es eC|aII¥ short period | engt

£47 h@%%%%err- ¥}WE ¥ ¥%|%h%\a§/ta1?ql%r%eﬁ1¢\6batlon of
£ he Nt Ay Tigtt it @fh&i Ié‘z?gtflhrﬁué&ﬁ‘@iox?é‘dcéprtﬁ@%’é@ond

signal can be detected at” | ow cost, as 20 a result of
signah 2 Hes neometanth, adeordimeet in hin Hehicl erhé ost aadard

also be i ment ed_ec i nt
ATt or e BT o n e [T ALfihpions of
tmehl SedSndis€ighal m tAEs€ASIge Dig phasecd sk e t90pse 4Frow
order to be able to check the period | ength

hog-+m
péthaseﬁg%n%r%%o%%%%?blgyb‘gyeéf&n@ thsérirg\nso?n ssi‘on for

data retrieval in DSL data transm ssion systens for

| e 9 To i enment the_ pethod i n accordanc
T{E PATR FHRERIRLIY RS REIC LG 5 H Bt 13 oy upvards

afdRED EBydeaSHT pFSs&RH S | @tk W se SHEL: SR U@Eér@dﬂard
of the standard eV|at|on as a measure for period

d%ic@ttipm | Tt tlee | pesi ednbengish of Bactuat seneadf npdobirst
eou urenent s for the two .different
r| 0 Igjé%g%ﬁ %ﬁ%he&zeec%%r rlltjzn%etr%gtl?ep Ja%%%l
wISEMEr 8 1ddMsifidd artes 0 %@iavﬁ\h% e digldAhl®, in
results. Naturally, the process can therefore be run
whiclynthe standard fluctuations of the period length of the
first signal 1 rise. An essentially angle-bisecting
auxiliary straight line passing through the origin is also
illustrated, the slope of which is the reciprocal value of
the root of the regression coefficient A and which

represents the asymptote for the curve family for constant

standard deviation o; of the period length fluctuation of

the first signal 1.

In accordance with the invention, the values for the
standard deviation of the period length fluctuations of the
first signal 1 as well as the standard deviation of the
accumulated period length fluctuations of the second signal
2 can now be read off in the diagram for 2 values oB and cC
of the standard deviation of the entire measurement for two

different period lengths 4 of the second signal 2. For this
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integrated circuit or a correspondi ng device
controlled by 10 a nicro-prqgranl for exanpl e whenever
these are switched on. Up to now, the case where the
measurenent is only carried out for two different
period | engths 4 of the second signal 15 2 has been
descri bed. However, in addition, it is also

prErss: vathe dlnated hice eonmaatdishier EntY%akuesnbeant,

the period length 4 of the second signal 2 are
Chipdaendld, OhsIREEIRFE1T Qi M &R HAT R ude ornted | Blpce
. a under_certain,circunstances a.redundant equation
] iS85t MR REE S T el SR o
faRY1 Des derivese A ide €aseDio W Cded OFmBxadpl e the
val ues for_the period length fluctuation of the first
axi giegt dcahly twhel @ ciifll @AWt bs$ od | ength fl uctuation
of the second signal 2 can be determ ned according to
the m nimum error square nmethod. 25 The invention is
described in nore detail _Dbel TTee basis of a
preferred enbodi nept=wifh, #gi-erencelt-o—t he appended
drawi ng. 30 Fig. 1 shows thgRimenetahed curves of a
first and a second signal wijth different period
| engt hs. 10 Fig. 2 shows the curve of the standard
devi ati on of the nmeasurenent {etAthe period length of a
signal by counting periodd % 11 Rke second signal with a
shorter period length. 5 Fig. 3 shows, for various
conmbi nations of the period | ength fluctuation of the
first. and of the second signal._the val ues ultin
g SN A i St s t e
tisd edond@nshidih Fi 3. t e Shmod Meekd tie Ui Tu st @f 2o OTodh of
apparatus for calculating the period | ength
the Ukt Rl | ket boAanrd gl w@mqlathecgrﬁcw@n P the

rye E Qdl [ j ;
e L R e
ofa ques i atbtlesgt MTIB] s wieaxhs i tshd org@rantegedinel pato ddigh
|l ength 4 of _the second sjgnal 2. The period |length 3
PRACLHAT | TSho i S Honal {o b SRR A Had ThPTo R Hef
1ddewerivds o i dhe s¢ stggal 2, which arise during
the period length 3 of the first signal 1. The nunber

of these periods 20 is designated in the follow ng

i 5.0 Ak = 8.. i od..
G D i FRigd e S PR et
s ptd Ridnd [/ aet sd drodi Ss i disa 1 Nkt dbee didrye i @k edt 2ho i 0 6SE, as

Equally, the periaod Iﬁﬁg%h 4 of the second signal 2
2 feR it el ottt Hodietodns? agFUraniRvertiarditiot

iSfW¥hion can also be implemented economically in

integrated semiconductors as a self-test routine. For
example, this is useful in the case of phase-locked loops,
in order to be able to check the period length fluctuations
of the output signal. Such a phase-locked loop can be used
in data transmission for data retrieval in DSL data

transmission systems for example.
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in Fig. 1. In the following the case will be exam ned

where the 30 average period | ength of the first signa

1 is substantially constant Znd will be neasured by

means of a second signal 2 inscribable in the period

l ength 4. When the period Iength 4 of the second

sign 2 falls and/or_the 11 frequency of the second
T%iﬁ#é#e@@??s%g? T?EP?%nb%ra?ﬁo REE i sFmat BEeREOn,
i of @redeLc AP mmakiSti ANCHERSEE cdi Fld madBfefdiveis

of the error in this period length 5 nmeasurenment iIs
CaRoVRA Vel . t hiEneef eyahert ombef | tlwhi stanvdaed véestat son as

' o) t t pef.i 4 of the
» HELIPLIERE 89PRg  Cel i LI PR Faf R, =
s toket e tnd ea honé tieoPper adehh engsdud 1 yict et ess @eeslit 10fdP the
t he af orenenti oned thod, the standard devjation a of

Ey Pt FeeRurRTeHd r 2RI EES vk chR® riteanawn@ioRdk 2 being
IBEEE B 18] CAIheSd DHloSQVLIa) ddWBsSvd SPtotEe: i
- ig. 2 and ebel ow. Fig. 2 S?’IOV\B t he curve SSPCPItL in?glég ©
res$inbles zMetural By anthe. procesmecan tttieepefove benmgih #n an
.of the second signal 2 is high,  sp that | ow val ues
PRI SR THAT B o7 € MESTECRRSATENY ToVAGR | TP erghled by
a PR peledi padd Tam det 6F nexesb by WihehSantt Hadé Odr & $Wi tched
whi ch vice versa behaves proportionally to the
OR ef erence nunber m Accordingly, the curve for a falls

in zone Awith increasing m In zone B the curve of

t he standard devi ati on possesses a m ni nrum whereby in
Up hic 126w z otlee t s s teinetoe dtloke vined suresetbst Bt omly ycarried

oFRETT T ¥ SR pREr T anG B oRiod abetdidinet | o Tigigeond signal
2 fhalgtedh onss OF 1 bEE. SBSwdee 8] MRl addid fol heicase £iso

the period |length fluctuations of the second signal 2

concexvableethatat durehar thoke o ivier @5t conkeemstor the
r n u S ince ring. a

pEEEATISIEth PP NS o SRR g g4 %4
resghal o wiiicle, ot er peguath dre:ngf &l Tdw cdndt uodsr ofertain

whi ch are added t§$%$her. 30 Wth increasing reference
CHETHRT CIRGRRY DT FUMAFR RATIL PR RYFE A FRTIRS 5 XA
witl @ an Zop i AL Lol NBLELH V6h Ghay NSe SASPLALY, deyi @ld O se

again rises, since in the case of high 12 reference
ohuibeeh nf @i ogxrmpl @ hthrimbelued Tounthkel periedsledgtihe

sign he, effect of, the ri.od | enqgt
f?@%@#ﬁé(%gﬁgéd%h%hﬁlg%%d%ﬂg%?hnglaéﬁ%ﬁ%ﬁwﬁﬁgéﬁégﬁ%ﬁq
périddii sergtie fhecttudtviohebBvigse rosednd PIQROY t2 ofeah [ e
to the 5 square_root of the reference nunmber m To
dRLBTUiRRR FFOTAH RS (R PBHT RETSN IHL2 ER dnelghpd -
cal cul ated, whereby the first period length is
det er m ned
The invention is described in more detail below on the

basis of a preferred embodiment with reference to the

appended drawing.

Fig. 1 shows the time-related curves of a first and a

second signal with different period lengths.
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in such a way that the correspondi ng reference nunber
m 10 during the neasurenent .lies at the m ni mum of the
curve of the standard deviation a in zone B and the
second value of the period length is lower and lies in
zone C. For the two values of the period length 4 of

the se signa he- peri od |.engt asurenent . f or
Figg 7198 LR byfyd "Ee DAL LAY SERDIEEIRTGs e
measlfamenal s stherpéhtost baiigtll ¢iva adima RBbpncowit ing
are obtained, aB being, the val ue of the standard
PRIELPER | Oh, ChMi TPCORS TeARAR hi Wil fdrshomteefrReERE length.
nunber mlying in zone B. The sanme applies for the
value 6C. 20 Fig. 3 as already described above shows a
Fiy agd ashdwe, sftof acerpbanecafibivMacions acbveteddyidodelength
val ues for a nd aC. In this_plane, the_ places i ch
R HARE o DGE SRl RO Rh oS er i PG be Che
vEDIE n@éé@ﬂ@iﬁfrfm@ hd AT £y 291 fiesdt @t Oe Pl o@f 14t hs of
period length Tluctuation of the signal 1 and the
the avrieerE deleral orend~~ of the accunul ated peri od
| ength fluctuations of the second signal 2, are
i ndi cated by way of two exanple curve famlies. 30 The
FEgybs4 agthdwd | yhéaor 1 zound @l d baghrsot ref g aipiant angu € uf oe
f q&L¥ represents the curves on which the standard
catcundt i orhi&-Reriogt length ot tugf pahiene fPhichefal i Hanals.
of the second signal 2 is constant, whereas the curve
famly running substantially perpendi cul ar and arched
Figywak obn | preii zaipbe t $leows atles curwhich a eesiedbarfirst

deviatjo 1o . the period.l ength fluctuation of the
s{af L Pihdi= Petiddfe PEbL Sy S0 10 Do L0 g1t 1
hav g anse fiosd gnatigeh V8 | hwisd cih Ntk Cedraget Neh4h reied | ®driod
in which the curves with a hi;her st andard devi ati on

lengtinet pef i boe | 2orend f$igRaht 4 oty BeRieqd rkengilynkiof the

. . ; ' L9 .
clifs JUmEETE SRS SO RS iy ARG e perioas
obhfthdesestamdlas tomkel/i 2t iwini i dhiesacdhuntihat e pest Dold

length fluyctuatipon of the seco signal 2. For. the )
1GEEhi 2 <l TS oL THe BHGRAT “hni LiE rBSURYS 95 diete meriods
id e dPasai &4 Mal pes FO11AB ANdvah fRr thechdcase

different period |l engths of the second signal 2, can

iblusigfrkerd i’ t 8 s di agram shown in Fig. 3.
Subsequently, it is determ ned which two curves of
both curve famlies

The period length 3 of the first signal 1 in this case

features certain fluctuations, as indicated by broken
lines. Equally, the period length 4 of the second signal 2
features certain fluctuations, which however are not shown

in Fig. 1.

In the following the case will be examined where the
average period length of the first signal 1 is
substantially constant and will be measured by means of a
second signal 2 inscribable in the period length 4. When

the period length 4 of the second signal 2 falls and/or the
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intersect at this place and dependi ng thereon the
value al 20 for the standard _deviation of the period
| ength fluctuations of the filr st signal 1 and the

val ue ax~ nj for the accunul ated period | ength
fluctuations of the second signal 2 can be

est abl i she ws.an arithnetical sol ution,

5 Fig. sho
EEREPORGY (We EOSeSPLond| SLSTat ot HEFR (HRS (FYEbes Gnaphich
id dSsibRanedpalé SLP8RENGE Rumbase- &@@keﬂn&n@@&)sé and
the second signal 2 is the output si gnal of
reference oscillator 6, the period | ength and/or
r engy. j n d; an I
T P o e SOED SE IR AP GRS e 204 P80
mé@ﬂut@m@ntOﬂﬂtshown @Merhtnanreﬁ@ménééenwmhéﬁr @ﬁlch vice
eri ods 14 of the secon 2, that_can

VEhSEr t e PP P B R h%of‘f %tP%Pg?u%lqn%‘Fﬂa/%rof the
s8¢b8E S1EnAD NI Bslh MR SP@Pe 188 ChE ClH-FoATREgEeMENt
shown in Fig. 4 also conprises a (not illustrated)
debernbringvike, ponieh tomytll Eludeust variausording to the
onents i sui tabl e wa The _neasurepents are
agoF %latb%e %E%O%oum%r CaRgR T HEE VBT PR 8r @ht the
ri n S
R e raer ot Lo REE olih TR S Rt 1o
csraie@tmualsever@httnme$ak@spb¢am®d i Fhgs %nﬂnddbelow
t he different 10 perjod |engths of the secon
F§$gn% Y%eeg?aﬁﬂﬁY% %%%+%I+%$ $h¥%% %%%%%r%nﬁ%tand C.
I1i e5othé Sa atlelé Opet hed CosMGER 4 | BT Eife CoEEGhAt 8Lyl thei g
counter 7 are formed respectively in the tabulating
highcksg. thak %%uﬁ%m%@ Bl BRRUBE t 34 ctorretareut g es

I 6B h t
SLTRIT R B0 (O ot ® PR The et § S e R e e
qldnhSi £ Coth & £80+ Newspkiar efeSt-pdeay dhdieyiad 119k Pénally
variance 612 and a22 for the first signal 1 ‘and/ or

tsethndref gnahce. nimbe¢his. casecordlmgbjertamecmmw@efomc
f%ﬁ considered_in, the evaluation block 9 and regressi on

b7 F1R0 7S Ry PR RIH hale F3eh Briele oeierye of
ried| Suh R LG agdd haei b gﬁ%ys@és@gpsrmf@m% | ywl‘?é‘geﬁf}' 0{£0chig

in the apparat us are so taken into account
Zeppatae u%t%m@&mdudae‘ngthncwbmamtmpabkmmwnwacﬂea@ds

ohYESIBEILE (Sl PSRl S, 000k AL ISl 1) e
wéhb m@aﬁﬁeIpﬁi&mﬂlIEmgﬁhCf&u&wuaaiémﬁdaﬂu&hdwﬁﬁwbﬁm signal
the integrated circuit is switched on as self-test

2rothitRe case of Jthe ReTMA hRNI Heteridhrperebdhe
s &0 s {amiet UL ONSs of o Sobetiodlg {y ah§ 19N,

and/or of a periodic secon 5 signa 53 wher e
cqmﬂ¢xmbIaﬂ@umulm9e®fp¢rmo®ebemgtmnﬁﬁuﬂtqéblmsssh&mmeﬁ
g han t he erlod er %3& flrst g 1)

§ o ettt gndr TRt T hadt TR st etona
s BhgHRl 2 (2isahi ghe apésEod M d Elméﬂiﬁtﬁn@ of which are
reference nunber of periods of the first signal (1) is
aqrdptRFeeT charact erised in that a first reference
nunber (D) in the case of a first period | ength of

the second signal (2) and a second reference nunber
Wirh imcirdes bas eref e savon dhysvendn | et dr ﬂaIIm@rperiod

froq% ?é? |rst er|o | engt é%?ﬁbhggﬂge qu sngg ég)the

S 5RERAE f&éﬁ@lﬂi?&x %@m ¥1BedD)s thi@asyIei@Néad @ of heigh
period |l ength fluctuation of the first signal (1)

and/ or of the second signal (2) is calcul ated.
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20 2. Method according to Caim1l1, characterised in

that the reference nunbers &@0, m are determ ned

several tines. 3. Method according to Claim 2,

characterised in that as a neasure for the period

l ength fluctuation of a signal (1, 25 2) the standard

| at | rio t f i gpa ). LS.
reEH B0 HnEE PSR el e P byt iods of
tipe esecondg signak, 2 ctias acf Pedisedf | the hpéride Iéensgth
eriod |ength_of the second, 30 signal (2) is selected
Elvesirhl anfenhet e negCene B9t %fb$cl’l%m%%r96%la'1:%ﬁgt%n
c [ 0 j [ )i

e AR P YRS oSt RO R R S e L e che
sgezoadradgnaf et hefé¢rencte refimpence. nunber (nD). 16

5. Method according to any one of the preceding

claims, characterised in that the second period | ength
TOf cd Py SeeONEhS| g¥@butdnents Sb eﬁséf:ﬂocﬂ N Stshha JBENEHwW

that_the 5 effect of the period |length fluctuation of
caheuidred sWRBebY 15he sfiest ReBird hkerdtlcis ofetprmined
:peLi h C t ; i I
e Y o e o R R f g midbef
dacitng dilng measmyenert of i¢heapretediiginhni of, the curve of

characterised in that the reference nunber of periods
the strndardideyipaion g i zong B\aidodhecreren@dgvabue of

Y. f recedi cl ai 5. ch teri
FEROPE®] 1R B0ofts chl ued o SRR LAEY e cuo
vphase-dbckiesl peppod 5)emtith t heoSeclondsse@ndl s {dal s2 t tige

out put_signal of a reference oscil|ator (6)._ 8. Method
PSR cF PREED MRRSBRENGE ( HeF pf Bt ot FE (P 3gHAL DoiS mow
c&PRL S8t St SE&véPal haimd hea@thed 51688 1#88 O Laard

i ntegrated sem conductor as a self-test. 9. Method
derctat tomgok cambycOner©f ob el pe@c osl rige thai tiie value of the

characterised |n that at the start of determ ning a 25
STRAGRER CREVADEPD (nRiF) Wae dereEminematoy 15hanteteeence

S ) N S i

B R T e R e
ot hat the period |length fluctuation of the 30 first

signal (1) and/or of the second signal (2) is

additionally determ ned dependent on previously

ng"l Cé“ Qé e&'lf@&ﬁfsééé)&ﬂ?@é féﬁé@@t%&%’ a C@:Qagram the

surface plane of which is covered by the values for oB and

oC. In this plane, the places, which in the plane of oB and
cC ensue for certain value combinations for the standard
deviation ol of the period length fluctuation of the signal

0'3 "\m

period length fluctuations of the second signal 2, are

1 and the standard deviation of the accumulated

indicated by way of two example curve families.

The substantially horizontal and straight running curve

family represents the curves on which the standard
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17 11. Apparatus for detecting period | ength
fluctuations of a periodic first signal (1) and/or a
periodi ¢ second si gnal (2),1ﬁhereby the period | ength
(4) of the second signal (2) is shorter than the
period length (3) of the first signal 5 (1) and the
apparatus is designed in such a way that it can
a&el £f tome %a Y Bf eyengr petieid (hgth fIrBRdiedoOfthe
the second signal (2), which arise in the time-span of
SeCeR4l oF kol n%nb%rcw%@w odéhe¥eametie rauree ghamily)
o . ¢ S | . :
rGHRAG S SEtnt fa 1 10l oL ARPAL AL USRS LPSLORA L as

manner t It can determne a

inefedeosechenbbicésDit i whidle €osesOdndafd&&vPLEiod o1 of
| ength of the second signal (é% and a second reference
S

Ehreinpr¥1ed) Lenotel buguat ion sek orle p‘éir%t? $tamph, 1l is
cSheterer ol T LA A0 LBl ad B aagE g0t e

and n reference

witiibel {h@) capds t fige SELHEE: { 6F e18NGie: MW NbeE Ofir¢d®d With a

measur ement can cal cul ate the period | ength
higher ustaodand decidtion of ghla¢ payieddiengolh fhectuation

ASERRCERLI A A8l 201G, ARRUBSAGE0LS Bl 68 LR

reference oscillator (6) for produciggugﬁe second

Peighbng (Wwands Ippadesisnacedrl iy ( aifferl Gnsrrepg ing
cterised_i hat the. apparat.us exhibiis a .

VeI oL IS p ey et 16 R0 T A e B e o0
léd@th t hruothptioni ghathef sédendphesegnddeked | oop (5) is

the first signal (1). 14. Apparatus according to any

one of Clainms 10 to 12, 30 characterised in that the
FEPPERAL Y55 pi31 &N 51\&@95@@%5@1@& NAUEL O - regih B d OF h

Apparat%éa%c%or%ing to any one d? Cla%ﬁi ﬁ%ﬁ%o 13,rom the
tws anegderéd edalnes hbdr téB appas@t £15r i Shelesh@n@f forent
caréging out a pethod according to any one of Clains 1

Pl lopgthavohtharserondrsignaby? agfan be marked in

3 : . AN . Ce
thﬂ\lQE/t\% %ﬁ)@%\g m@%@%ﬁ aT\'c a] }:ﬂé}?%%#%%%%gﬁ’ c a]j % alLJCf cal ca
d@b@@ma@%@]@quQkﬁm@ca@ne@sa@ﬁa@@ano@quﬂ%ﬁamdﬂte@ca]ca

r

, ' x3n, NoMD8 ,
YSEHE LI o] Cop Bl RER) e CHRaEHIE aTRRTeR] cHie aTebge o
r&} celealealsal salevl sel sal 67 cal splepdaal ealeal cal oal ¢
50 St ol cel cplcal cal cal o] gl galisel oal caVbsalRe oo,
thﬁf@];ﬁ%é& 6%@%&@&%%%%@@@?&&@]&@ the second
Siénéb(th§9Qbmﬁ¢83%blﬂahed;,|mwnhcAX]c]cAa]ca]ca]ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] c”a] ca]ca!,,,,, -"-%*-.-.T//3090
FIP01y 1h X284 } St t//cal solution, whereby the case is
, 8} xsnid ZU] ca ca]ca]ca]ca]ca]ca]C%Lca]ca]ca]ca]ca]ca]c
1%]}‘&%?%%‘?%%]”@%%’6%]%? ct e cHl Rt eravie dlen g eEen o b al

of "Rl se-1locked loop 5 and the second signal 2 is the
output signal of a reference oscillator 6, the period
length and/or frequency of which can be varied and/or at
least switched between two values. The two signals 1, 2 are

fed to a counter 7, which can count the number of periods
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<<<hBBECCCCD*DDENEEEGFFFC] hlIJ}xsnid_Z]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca:{] ca] ca]ca]ca] ca]calca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! J<IUKKKL=LLMHMVUOXxO
\ RDT[ WNUeUX7YY_[b[[\R\\\4] ] 3"~ }xsni d_Z] ca] ca] ca] ca]

e
of Mt XTI E b {yFA1 \ 2] ﬁ}dl,@é‘f"z}ﬂsm A b Ctaﬂl;c@% caheadsan.
al c ca] ca] ca] ca
eielen shatsnan el AR
ﬁéﬁ#ﬂ-@f@sﬁz}até@/#égrfﬁ’ro“l 83dd1cd Wﬁ%?c’f& ééntrol the
10% & ()-MO% & ()-5 tvx} 2! @10% & () - M0% & () -
var 109§ u@oiponegit 4 09 78, $1)110a111)%\&a§€) ’S/l#amxsl@ements are

ci%éi%%%‘uli g%&%%%‘&%&egé #ﬁ%/@%’lke (SW% different values

for}ﬁ‘lfe_;@fﬂodof/&@tlﬁ)oﬂoﬁ/ﬁ& decdnd” é.{.l;%b,ll& %)ad passed
109 & (0. yi 11 10% ) 591 10% & () -
on5®-2 GIRBLHAHIE  RLPgR 4 ; J@ﬁfwhm)w*@h% ghapistical

e@@i?%?(?ﬁgféﬂeg ﬁyéélo%%géhﬁﬁ(én@ for the two different

PS4 &l ¢Nat O R the BLOSHA! @grm:O% &me sté:ﬁ)dardOzz

10zz! @3z#10%z z & F/P AN?2uVT7!
TS 0 L0 3T SIBRORORL)? SUA Doy 1 Fguncer
fﬂéﬁ@é@(éai@ﬁﬁﬁ%@ﬂ'bﬁ3tHQ9@o§hﬂér ﬂ-éﬁ@ﬁébfﬁed’respectlvely
J0%UE () FHO% S () (&10% & ()& 10% & ()- =X d!

in ooh {3k w(bloc@l@%ﬂquam@laqmg 11@1<8ck 8 therefore
c%%l%é%_ ﬁl%%%%/?‘%%\sgs oaéldaBer'@| ' 1 1c }Sgsges onto
an evaluation circuit 9. From the two values oB and oC this
calculates the squared standard deviation and/or variance

c1? and 02° for the first signal 1 and/or the second signal
2. In this case, the reference number m is considered in
the evaluation block 9 and regression coefficients CB and
CC which have been previously calculated arithmetically or
experimentally and stored in the apparatus are also taken

into account.

The apparatus shown in Fig. 4 can be implemented in an
integrated circuit for example and an estimate of the
period length fluctuations of the first signal 1 of the
phase-locked loop 5 can be carried out whenever the

integrated circuit is switched on as self-test routine.
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M10% & ()- :!110% & ()-zf10% & ()- NodB~ @!!;
$g#10% : & ()-yF 110% & ()- 4"10% & ()-!10% & () -
10% & ()-,!10% & () - Mdha?~_ @ D3g#10%~& () -
010% & ()-! N-:1 109%& ()-z+& 10% & ()-"*10% & ()-9' 10% &
'()-h8bCl 1 10% & ()-Ss10% & ()- 10% & ()-" 10: 10:
i% 810% & ()-3g#10% & ()- 8r
EB® | L#10% & () -, 10% & ()- @0% & () -
Z"10% & () - @0% & ()
10% & () - X*dEbC! ! #10% & ()-0@0% & ()-10% & () -
110¥e&heqt- 1075 @ﬁwcmu@&pwm@xhewh DOl 'S#10846960@' ¢5-38

PEblba-) VWA (ot dhop! s BE{d g dedona

s1gndL098 K, (VhyBEBE0EhE périé%igé/ﬁ@tlﬁg (%: ﬁ:&/ﬁ&#& ééi%n/%
| aBpC) | S10% - - 10938, 9 3 0
S%gg’%i‘ og@%gﬁr@@l‘w(% %#E@%/S&@;a 1Eengtiss ( ot 'he
I 1
J_@:?sl/%/él P§<1 g %E%&E%%Q{%‘cé)nuﬂggﬁ%pof PR oas
oﬂomgseqoadzsmm (;)ylwmmwr?ﬁs@uy tzn@%mh(e)sp@smf a

0%6:& 10 10 dEE IS 00/&3& @
rdboea'ts S oot ) 9 0B 1) a0l () Lokl 11
ooy ERed) - éﬁ&ié@féﬁfﬁé&oﬁﬁ3ﬂ@aﬂog@ﬁafét reference number

10968 () - | +109%5& /é
(@b /@P(;hel ¢E2 092 2% {3rer DPREiedRl ¢yItAr+oE +Ehe +3aqem

S| W) 2 B TG (SRR oUPTS - 17 1bRRY) ot of
sedO8bp¢riod, lefgth)<INXerent from the first period
length, of the second signal (2) are determined and
dependent on the first and second reference number (m, m0)
a measurement for the period length fluctuation of the
first signal (1) and/or of the second signal (2) is

calculated.

2. Method according to Claim 1, characterised in that the

reference numbers (m0, m) are determined several times.

3. Method according to Claim 2, characterised in that as a
measure for the period length fluctuation of a signal (1,
2) the standard deviation of period lengths of the signal

(1, 2) is determined.

4. Method according to any one of the preceding claims,
characterised in that the first period length of the second
signal (2) is selected in such a manner that the effect of
the period length fluctuation of the first signal (1) is
greater than the effect of the period length fluctuation of

the second signal on the first reference number (m0).
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10! pP109%& () - @d, t 10% ()-'A t10%j & ()-, 109G& ()-
109%63&' () - sSs109%3& () - /s,;fj 30z[ <YNC
10/ ! 1094308 () - +10%3&() 0%G & ()-! N S#H10%&' ()-!;
S'109%65& ()- ! 1S" 109X & () 30000000001bC
1010958 () -fs10%& ()- 10G 10G
10G 5MLO%E () - 310%6&' () - @" 10%6&' () - 1y1l1l_2233"?bC
1010968 ()-t!1Y"109%6G8 () - 109%63& ()-!),"10% "' & ()-

5 10846385 ) accdBIME €O - IPASRB} 666z 15 dO&B H1H YR {hs 4
e

C]@%ﬁ%)%%%}%?d gt 0% & Fhe | @gandareyiod ghangkh (9f 6ERB6!

38 )

O 1) I0U () SITE (7o Yoo A Bt the
eB$®@©2Qﬁ the [ redN 9@ 1 DR ) £ YWd 094381 ¢1) - &F | g 0BBr 49 - €1gnal
#100/ eég‘. éhé é)h/m)Xo eét), OE.OO/gS& ;ggr:iod aleﬁgt<1'f<<} [ M1
fﬂ@é&@@@ﬂd@‘y@f (th&d &@6@#&0&%1) 3P HR%e (3eddhd 10%&

%ﬁz) MLOY%E' () - <<<-=G>c?@[ 9
ra PR REPFA OVRNPST ' (NSz#109%& () - "N882#10@6 & ()-'1fSz#10
% & ()- "'10%@& ()-z 109 () - @\hBBBCCCC} "SH= 10!
6. Method according to any one of the preceding claims,
characterised in that the reference number of periods of

the first signal (1) is 1.

7. Method according to any one of the preceding claims,
characterised in that the first signal (1) is the output
signal of a phase-locked loop (5) and the second signal (2)

is the output signal of a reference oscillator (6).

8. Method according to any one of the preceding claims,
characterised in that the method is carried out in an

integrated semiconductor as a self-test.

9. Method according to any one of the preceding claims,
characterised in that at the start of determining a
reference number (m0, m) the first signal (1) and the

second signal (2) are in phase.

10. Method according to any one of the preceding claims
characterised in that the period length fluctuation of the
first signal (1) and/or of the second signal (2) is
additionally determined dependent on previously calculated

regression coefficients (CA, CB).
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10G 10G 10G8 10%3& ()-7
10958 ()-f5! 109438 () - ! DSz#10%&' ()-' ! DSz#109%& () -' CCCCD
*DDIESH= 10! 10G 10%6G& () - Y@EL0Y%EE () - @

10%6G& () - 10%6G& ()-s' ! 109458 () - 109438 () - DDEMEEE6Fa?SH=
10! ! #s3" 10%6G& () - f 10958 () - 9 10938 () -

O A0SR (1oL 831U S) 58 (S SEFEGH I LaWE 101

pe SHIE fir@ & 1QVEX (J)T 8&@@?/&.& é&efﬂ@g@ $dcdn ch[éig}rfal
JUKAEWVC 10! ! 1L 1096G& ()-
?i)oo/agh%emmomm Ieerl%%bemle) Lq)ofm t(l)e ogeord | VBBV (

&%IY{% R 15 Bty Shadhs %%h%b’&ib}%’a%&al

he appdfhﬂﬂéhl@#dé@&@ﬁédllﬂ[MQEHO&Qlﬁy(ﬁhét it canl
{élow&& 0%6& RRSDTWUBaS4
d@ MR, 2 & gér¢%9 mQAN@ Iﬁw@ggpqglods of the

s dsiot 1004 h &1 ()2> (3@5@9‘)@3@3& {9 - 'xgésﬁﬁQe/ PIIXUY
UzUl UrUe UrSl'lS#lO@@e&f() MLO%!| & () -, 10% (?
reference number of periods of the flrst 81gna1 (1),

characterised in that the apparatus is designed in such a
manner that it can determine a first reference number (m0)
in the case of a first period length of the second signal
(2) and a second reference number (m) in the case of a
second period length, different from the first period
length of the second signal (2), and dependent on the first
reference number (m0) and the second reference number of
(m) a measurement can calculate the period length
fluctuation of the first signal (1) and/or of the second

signal (2).

12. Apparatus according to Claim 10, characterised in that
the apparatus exhibits a reference oscillator (6) for

producing the second signal (2).

13. Apparatus according to Claim 10 or 11, characterised in
that the apparatus exhibits a phase-locked loop (5) and is
designed in such a manner that the output signal of the

phase-locked loop (5) is the first signal (1).

14. Apparatus according to any one of Claims 10 to 12,
characterised in that the apparatus is an integrated

semiconductor.
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