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The pregent inventian zelateg te a method £ox
monitoring an altermating aignal in accordance with the
precharacterizing clause of Claim 1 and a device in
accordance with the precharacteriszing clause of the first
substantive elaim. '

The use of stages which @utput an altemting
sigual which is used for comtrolling a commnected stage is
generally known. Contreol stages of this type may contain,
for example, a microprocessor which ocutputs an altermat-
ing signel in the form of a digital sigmal and thus
controls a commected stage. Osclllators are also kmown

which use a sinusoidal, rectangular or other altermating

signal £or processing further asignals by means of
corresponding stages.

Various possibilities are conceivable for a
signal which is of the type output by a control stage of

the said type, is altermating, also called changing

below, to change its course. Thus, for example, a poten-
tial shift may occur in that & DC voltage is superimposed
upon the changing signal. It is furthermore poasible that
the pulse duty ratioc of the changing signal changes.
Depending om the device in whick the comtrol stage is
used and/or depending on the operating state, changes of
this type can be intemtional or can point to a fault in
the control stage.

It is the object of the present invention to
monitor the state of an alternating signal in a simple
way .

This object is achieved by means of ‘a method
sccording to the main claim and by means of a device in
accordance with the first substantive claim.

According te the imventiocn, an alternating signal
which is gene:‘atéd, for example, by a eontrel stage or by
an oscillator, is conditiomed in such a way that, by
means of cém@aring the conditioned signal with refezence

values, gigna_ls are generated which can bs evaluated in

& simple way.

S
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The use of stages which emt an alternating signal that serves for
control ling a stage connected thereto is generally known. Control stages
‘6f ‘this type may, for exanple, incorporage-a m cr o- processor which emts
an alternating signal in the form of a digital signal and thereby
controls a stage conrmed@naithentng ofs diid atlasging aligoalnes: HBw ch use

a sinusoi dal, process?éflﬁx&% é) &)téﬁﬁ féﬁé“fggééé eiwaé%éeé%ttsi%@ for

t he purposes K ghal S via appropria
One can concemeeiiedarThesvalys Of ﬁhecﬁm?néhaﬂt edgneilngs & gigpmire whi ch

Is emitted byy® £05640iH54628€ QbmbbRedt! dnllyBE of M iciotlis Tddifided to

herei nafter as an 0Sci Iatory si gnal , can alter its waveform Thus, for
exanpl e, 3t if hARGiRe Aignal here is a shift in potential due to t he

fact that a dc VOlAsiigithés Pouyibindand @oxi hecastthibalagy H&pnaor
sxample, to route the changing signal via a capacitor

which is comnected in series between a first stage, which

is gemerating the changing signsl, and & second stage,

10 which is conmtrolled by this sigoal. In this arrangement,

the first side of the capacitor, which is comnected to

the second stage, is ehazgad by means of a wvoltage

gource, a current source or the like in such a way that,
in the event of mno change or only small changes iz the

153 potemtial at the second side, conmected to the £irst
stage, of the capacitor, the first side assumes specific
voltage values in accordance with a prescribed time
variation.

It should be pointed out that both the alternat-

20 ing sigmals which are used for contrel and the signals
which are derived therefrom can be conditioned.

A variation in the pulse duty ratio and/or the DC
component of the alternmating signal can, for example, be
used for controlling & comnected stage or can also poimi

25 te a functicmal disturbamce. Thus, for example, im the
case of a control stage of the type ménti@ngd, an uncona-

trolled state may occur in which the sutput signal from
the control stage corresponds to a DC voltage level, a
positive operating voltage or earth p@cengial, This cas
3ag be caused, for example, by induction peaks or the iike
whick influence the seguence of a control program which
is being izggdl for the fuanctioming of the control Btage.
It is likewise conceivable that elements of the control
sBtage become defective, that the supply voitage of the
35 comtrol stage falls, or the like.
In the cases mentioned, faulty functioming cccuzrs
of the stages connected to thé control stage.
It is an advantage of the present inventicn that
states of this type can be detected im a siwl_!gy_m_____——
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Furthernore, it is possible for the duty ratio of the oscillatory,

SI gnal to alter. In dependence on the equipnent in whi ch the control
stage is being used, or, in dependence omg . the operational state,
alterations of this type may be wanted - or they rray p0| nt to a defect in
the control sea@&es@ribe@egme%foehehe REd idveRfid Odlash Sthen BRI t Or
the state of n rnating signal in a SI rrpl e manner. Thi s obj ect
i s achi eved b?°ﬁ% g@% *a method in accordance with claiml and by an

apparatus in accordanOpesatiicsal motitoring of this type can be used,

for example, in the case of a device such as a video

] recorder which drives a tape on which information is
stored and frem which information can be read.

Further features, advantages and details of the
ipvention are explained in the following exemplary
embodinents, with reference to the drawing, in which:

10 Fig. 1l: shows tkhe block diagram of a first exemplary
embodiment ;
Fig. 2: shows variations of sigrnals im the exemplary

embodiment of Fig. 1
Pig. 3: shows the block disgram of a second exemplary

15 embodinent ;
Fig. 4: shows variations of gignals in the exemplary

embodiment of Fig. 3

Before the description of the exemplary embedi-
mnents is gone inte in more detall, it should be pointed

20 out that the blocks shown individually in the figures are
meraly used for improved understanding of the invention.
Normally, dindividual blocks or a plurality of these
blocks are combined inte unite. These blocks may be
realized in integrated or hybrid technolegy or as

25 program-contrelled mi@r@eg@put%ers, or as part of a
program suitable for comntrolling it.

 The elements contained in the individual stages
can also be of separate design, however.

¥Fig. 1 shows an electromic comtrol device 10,

30 which routes control signals Us via a comnditioning stage,
which in this exexmplary embodiment is deéigaed as a
smoothing element 11, tc a drive stage 12, which applies
curzrent to a motor 13. The smoothing element 11 comprises
a zesistor lla, whose f£irst terminal is conmected to the

35 output of the control device 10, and a capacitor 1lb,
which is connected between the éeecnd terminal of the
‘Tesistor lla and earth. ‘The smoothing element 11 effaects
smoothing of the control 'si@al Us, as a result of which

a signal Ui is formed. The latter is then fed to the

T



In accordance with the invention, an alternating signal, which is produced
by a control stage or an oscillator for exanple, 1is processed in such a

way that signals, which can be evaluated gn. a sinple manner, are produced
by conparing the processed signals with reference val ue signals.

nonigverting (+) inputs of a first comparator 14, a
second comparator 15 and a third comparator 16. The |
comparators 14, 13, 18 are conmected by their invertiag
{-} imputs to a first referemce voltage Url, to a aecond
5 reference voltage Ur2 and te a third reference voltage

Ur3d. The ocutput signals Ual and Uad from the comparators
14, 16 are esach fed to an input of an EXCLUSIVE-OR gate
17, whose output sigmal 8o is fed to further drive means
which apply current to the motor 13. These further drive

1¢ means, which inter alia contain an output stage, and
means which evaluate the signal So and & signal 88 of a
starting stage 19 and then drive the output stage as
described below, are reggaaent:ed symbolieally in Fig. 1
by the stage 18.

is The ocutput sigpmal Ua2 fzom the comparateor passes
to the starting stage 19, whese output signal 88 is fed
te the stage 18.

The functioming oﬁ the exemplary embodiment of
FPig. 1 is explained below with the aid of Fig. 2 only to

20 the extent that is necessary for understanding the
present inventiom.

In order to start the motor 13 rumning, the
control device 10 ocutputs the clocked control sigunal Us,
which leads to a smoothed signal Ul, as is represented in

25 Figures 2a and 2b im the interval betweem t0 and ti. The
signal Ui has a residusl ripple which, for the purposes
of better understandimg, is drawo somewhat exaggerated.
The values of the reference voltages Ur are likewise
drawn in Pigure 2b. The comparators cutput siganals Ua,

30 a8 is shown in Figures 2c¢) to 2e).

Normal operatiom, such as is present during the
interval between t0 and tl1, will be cocnsidered first. Om
the basis of the sigunal Ui, the comparator 15 simulates
the output signal Ua2 with a variation which corresponde

35 to the clock rate of the origimal ocutput sigmnal Us, with
a cleck ratio th/tl during a pericd T. The signal Ual is
"low®, that is to say it assumes the digital value *0-",
and the signal Us2 is ®"high¥, corresponding to the value

"it, Henee, as can be seen from Pig. 2£, the output
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The processin

provides a nmeasure for the duty ratio and§ar for a possible dc voltage

conponent of

g of the oscillatory signal may, .for exanple, be effected in
that it is substantially snpbothed. The value of the snoothed signal

the oscillatory signal. Anot her way of effecting the
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stage 18 is nmot impaired.

In this exemplary embodiment, the Bignal Us is
used not only for initiating a motor start but also for

operational monitoring of the control device 10. If a
disturbance should oceur during the operation ©f the
control device 10, as a result of which the comtrol
device assumes an cperating voltage value which, in this
exemplary embodiment, can be U+ or earth, the state of
the signal So of the gate 17 changes, and the driving of
the output stage contained in stage 18 changes therewith.

Firstly, let possible disturbed operation in the
interval between t1 and t2 be considered, 1o which the
signal Us assumes the positive operating voltage U+, as
8 rzesult of which Ua2 also becomes "high®”. Since U+ is
greater than both Url and Ur3, both the signals Ual, Ua3
are “high®” and the gigual Sc cf the gate 17 becomes
"low". This has the effect that the stage 18 slows down
the motor 13 in a prescxibed way from an instantazeous
rotaticnal speed to a standby speed. This standby speed
can mean, for example, the standstill of the motor 10.

A second p@ssible disturbed case is shown above
the time t2. Here the signals Us and Ul are intended to
agsume the value of earth potential. 8imce this lies
below both Url and Ur3, the signals Ual and Ua3 beconme
"low"., Hence, 8o is also "low” and standby operatioa is
maintained.

The cases shown in Fig. 2 represent a special
case to the extent that the first disturbance (tl-t2)
occurs £irst and the second disturbance (after t2) then
occurs subsequently. It is of course possible that the
signal Ui falls directly to earth potemntial after normal
operation. As a result, standby operation is then accord-
ingly initiated, im that the motor 13 is slowed down.

In describing this exemplary embodiment it was
initially assumed that the .sig@al Us was sampled bstween
the two values U+, Um of the operating voltages. However,
it is also possible that a lower range is provided for

———
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this signal. The first side of the capacitor, which is connected to the
second stage, is thereby charged by neans of a voltage source, a current
source or the like, in such a way that €he first side adopts certain

vol tage values in conformty with a predetermined timng pattern when
there is no dheeraigesl oPst hdpe this wdae.vctlye sabreudtt ofaFiigns 1 eashe

Pﬂ g{“ 'S?; g” dllo T WS ede the! PRrpBBECLHE Metdhihng @ PB4 Dd he
g compenent of the signal Us.

The block diagram of a second @xamplary embodi -
5 ment is shown in Fig. 3 and is explained with the aid of
Fig. 4. Means and signals having an anslogous function as
in the case of the exemplary embodiment of Pig. 1 aund
Fig. 2 are designated as they were there. They will be
discussed below only to the extent that is essentiasl for

10 the understanding of the present imvention.

The essential difference €£rom the exemplary
embodiment of Figa'i lies in the fact that another type
of conditiocning of the signal Us is carried ocut. The
latter is not routed via the s@ogthing element 11 but via

is 8 capacitor 20, which is comnected in series with a
resistor 21. At the commection betweer the elements 20,
21l & signal Ui’ is tapped off and fed to the comparators
i4, 15, 16. In this case the signal Ui’ passes in each
cagse at the comparators 14 and 15 to the noninverting
20 input and at the comparator 16 to the inverting imput.
The resistor 21 is comnected to the centre tap of a
voltage divider which is formed from resistors 22,
corresponding to 22a-22d, and which serves to gemerate
the reference voltages Url, Ur2, Ur3, which are in each
25 case applied to the free imputs of the comparators 14-16.
The output msignals Ual and Uad are fed to the OR-gate,
which is designated here by 17’, since iz this exemplary
embodiment it cam be designed as a "simple® QR-gate, and
does not necessarily need to be an EXCLUSIVE-OR gate. In
30 tke case of a preferred embodiment, the gate 17’ im
realized by two diocdes which are in each csse coanected
downstream of the comparators 14 and 16 in the forwaxrd
dirsction, as is indicated inside block 17’.
Conmected downstream of gate 17 is a capacitor 23
35 which has the effect that, if the signal 8o is switched
over briefly, this is not noticeable by the stage 18.

Figures 4a and 4b show the wvariaticn of the
Bignals Us and Ui’. In the event of a change of Us from
®*low® to "high", the right-hand side of the capacitor 20

This Sheet Has Been R 'eﬂ
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It should be pointed out that the alternating signals being used for the
control process as well as the signals derived therefrommy be subjected
to processing. A change in the duty ratif -and/ or of the dc voltage
conponent of the alternating signal may, for exanple, serve to control a
st age connect efise@c@ign @) .cl fxomnyhichi cthe aigoadt iWifal is taken, is

recharged im & finite time, that is to say only aspproxi-
mately abruptly, to a voltage whese value is close to the
positive supply voltage U+ of the control device 10. As
5 1long as Us remains "high®, the right-hand capacitor side
ig discharged exponentially via the resistor 21 im the
direction of the referemce voltage Ur2, which is picked
off at the centre tap of the veoltage divider.
The values for the elements 20, 21 are selected
pR Y in such a way that, within the intervals th and tl, in
which the signal Us is respectively "high®” and "low" in
normal operatiom, the sigmal Ui’ does not fall below the
first reference value Url or does not exceed the third
reference valus Ur3, respectively. Hence, in =normal

18 operation, during the intervals th, the first output
signal Ual is "high® (see Fig. 2c¢) and the third ocutput
signal Usa3 is "low” (sse Pig. 2e). _

- At this point it abould be noted that the verti-
cal auxiliary lines of Pig. 4, whick are drawn with

20 dashed lines or chain-dotted lines, have the following
meanings the chain-dotted lines mark the points in time
at which the signal Us changes its state im each case.
The dashed lines mark those points in time at which the
signal Ui’ respectively exceeds or falls below the second

25 reference value Ur2 and at which the signal a2
accordingly respectively changes its state. In this case,
gate propagatiom times have been neglected.

In the case of a change in the signal Us from
"high® to "low®, the signal Ui’ falls with a finite speed
ag to a wvalue which virtually corresponds to that of the
earth potential Um. The expounential voltage variation on
- the :::Lghtﬁhmﬂ side of the capacitor once more tends to
Ur2, the third reference voltage Ur3 not being exceeded

in normal operatiomn, however. | .

35 By means of the variatiom of the sigmal Ui’, as
is shown in Fig. 2b in the intezval t0 to tl, the effect
is achieved that one of the cutput sigmals Ual, Ua2 is
always "high®, if it is imitially negleetg& that in the
event of a voltage jump in Us the signal Ui’ does not

T




3 fault. Thus, for exanple, in the case of a control stage of the said
type, an uncontrolled condition nay arise in which the output signal of the
control stage corresponds to the dc voltage-level of a positive operating
voltage or earth potential. This may be caused for exanple by induced

spi kes or theédlillesr wxicitrenidly nneldiely. Uancé hethenoubputf sdgnalt Sal

oo 1AL S Sy ER 100 Al ] PR3k nchls

: since, as already indicated, Ui’ rises or falls only at
a finite speed, brief drops in the signal 80 are to be

5 expected. However, these are smoocthed by the capacitor 23
in such a way that they are not noticeable by the stage

18 and that taking account of the jumps can be cmitted in
Fig. 4£. _

In implementing the OR-gate 17°, it is to be

10 taken into account that, during the brief drops in its
output signal, discharging of the capacitor 23 is
aveided. This is achieved, for example, by realiszing the
gate 17’ by mesns of the twe dicdes, which are drawn in
bleck 17’. It is furthermore possible to use another type

is of OR gete, such as is realized, for ex;amle. by a TTL
gate. However, an additional diode is then possibly
necessary between the ocutput of the gate 17° and the
capacitor 23. _

If normal operation is left at a poimt in time

20 €l, in that the signal Us assumes the comstant “"high®
value, the exponential voltage drop on the right-hand
side of the capacitor leads to the valﬁage falling below
the first reference voltage Url at the point in time t1i’.
Then, apart from the third @uﬁwt signal Ua3, the first

25 sutput signal Ual also becomes "low" and hence also the
gate ocutput signal Sc. This situation is detected by the
stage 18, which then drives the ocutput stage contained im
it in such a way that the motor 13 is slowed down to a
standby speed. _

30 In the casme of an operatiosal disturbance, in
whichk the signal Us constantly assumes the earth poten-
tial, as is intended to be carried out after a point in
time t2, Ui’ initially falls below the values of the two

' reference voltages Url, Ur3, ae a result of which mormal

. 38 operation is briefly faked by the gate signal S8o.
However, from a point in time t2’ the reference value Ur3

ie exceeded and an operational disturbance is detected.

_ The advantage cf the exemplary embodiment of

Pig. 2 as compared with that of Fig. 1 lies in particular

This Sheet Has Been zﬂ

[



M

control stage are defective, that the supply voltage for the control stage
has failed or the |ike. In these said cases, there are functional faults
1n the stages connected to the control _stgage. It is an advantage of the

present invention that circunstances

of this type can be recognised in a

sinpl e mannerjAndnbeady agRat CRRBLE! A A1 AAN) 6 2hobll 62URGN 2% PLRECD 1N
a predeterm ned state,
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contzrol device 10 and the drive stage 12 even in the case
of different operating voltages U+, U+’. In the event
that the second referemce voltage Ur2 has a value of
2.5 volt and the two other reference voltages Url, Ur3
lie s txieélly around this value, faulty functioning
cecurs im Fig. 1 if the cperating wvoltage U+ of the
control device 10 is, for example, 2 volt or 10 volt and
the comtrol sigunal Us is sampled between U+ and earth.
BEven in the case of slight deviations in the operating
voltages from each other, faulty functioning is to be
expected in the case of the exemplary embodiment accord-
ing to Fig. 1, but not in the case of the circuit of
Fig. 3. '

In the case of configuring the exemplary embodi-
ment according to Fig. 3, the charging of the right-band
pide of the capacitor can be effecsted by means of a
controlled current source. The latter is commected, for
example, directly between the right-hand side of the
capacitor and an operating voltage, such as U+’ or earth,
and can be controlled by a comparison signal whose value

is & measure of the voltage difference between that
voltage applied to the zight-hand side of the @apaeit@g
and a desired voltage such as, for example, the second
reference voltage Ur2. Depending on the current source
and the said comparison signal, a desired variation of

voltage with time can be set for the right-hand side of

the capacitor. This can vary exponentially, linearly or

in asccordance with snother functiom.

Further versiocns of the exemplary embediments can
have at least one of the following variatiocas: '

- the signal Us can be divided into a first aignal,
which is used for driving the stage 18 and can be
fed to the latter directly, and into & second signal

 which is used for momitoring the alternating signal
Us. In this case, a second feed line to the circuit
12 is necessary, but the comparator 15 cam be dis-
pensed with;

- by means of suitable selection of the values for the

i
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An oper ati onal

nonitoring process of this type may be used in

t he case of

an equi pnent such as a video recorder for exanple which is driving a tape

“on which itens of

information are storgg and fromwhich the itens of

i nformati on can be read out. Further features, advantages and details of
the invention Mﬁ|Eet@r@&@éawﬁﬂtégééfUtIOitoﬂbn@eﬁﬁﬂbﬂéﬁﬁﬁﬁ obiy tBe hel p
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also to detect exceeding or falling below prescribed
pulse duty ratios;

more than three reference voltages can be provided.
As a result it is possible, for example, to detect
corresponding DC components and further functions in
the circuit 12 can then be contreolled using only one
connecting line. If the signal Us is designed as a

pulse-width-modulated (PWM) sigmal, it is also

possible to detect corresponding values of the cleck
ratic corresponding to the number of ;reﬁe’rémeg
voltages. This can be used for monitoring the
ocperation cf a load, such as that of the motor 13.
Reference should be made at this point in particular

to the previous Applications P 42 27 761.2, in which

the determination is described of the value cf a
current with which a PWM load is driven, and to
P 42 29 344.8, in which a load is controlled as a
function of a temezatu:eé

after a disturbance has been detected once, in the
event that a normal case 1s detected later, the
stage 18 g¢an automatically once more coantzrol a
downstream load, such as the motor 13, into pormal
operation, or provision can also be made for this to
be effected only after the receipt of a confirmation
eignal which is output by means which are not shown
or by a user of the system whose functioning is
being monitored;

the exemplary embodiments can be used as part of a
vides recorder, a compact disk (CD) playez or
another device having a motor; _ '
instead of a device with a msotor, functions of other
devices or systems cap be monitored in the ways
deseribed; -

instead of functional monitoring, the manner in
which control signals are converted into Ui and Ui-’,
respectively, and the subseguent evaluation can slso

B8L8oY wnen %ne SIQNE1'HS 2hohiked B FhDIE2"LAL 2

be used for controlling other functions.
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of the signals in the enbodi nent of F|g 1
gram of a second enbodi nment ;

i. Method for miﬂ@ring an altematimg sigunal (Us).,

characterised im that _

- the alternating sigmal (Us} is conditiomed im such
a way that a conditioned signal (Ui; Ui’) is genera-
ted whose time variation is a measure of the cleck
ratio and/or of the possible DC component of the
alternating signal, in that

- the comditiomed sigmal (Ui; Ui’) is compared with
prescribed reference values (Url, Ur3d), as a result
of which corresponding comparison values (Ual, Ua3)
are produced, and in that

- on the basis of the compariscon values (Ual, Ua3),
conclusions are drawa sbout the clock ratio and/or
the DC component of the altermating sigmal.

2. Method according te Claim 1, characterized in
that the alternmating signal (Us) is conditiomed in that
it is smoothed, the conditiomed signal (Ui) having a DC
component whose wvalue is & measure of the cleock ratic
and/or the DC component of the altermating signal (Us),
and being able to have an AC component with a prescribed
amplitude, the altermating signal (Us) optionally being
able to be regenerated from the AC compoment (Ual).

3. Method according to Claim 1, characterized in

that the altermating signal (Us) is conditioned in that
& signal derived £rom it has applied to it a voltage in
such & way that, following a voltage change in the
alternating signal (Us), the derived signal tends towards
& prescribed volta.ge value (Ur2) with a prescribed time
variation.

4. . Method according to ome of Claims 1 to 3, charac-
terized in that, on the basis of the comparison signals
{(Ual, Ua3), a control signal (80) is formed whose value
is a measure of a passible operational disturbance.

5. Method accoxding to one 6f Claims 1 to 4, charac-
terized in that, on the basis of the values of the com-
parison signals (Ual, Ua3), mesans (13), whick can be

Fig.

controlled with the aid of the altermating sigumal, are

controlled down into quiescent operation (standby

ect Has Been
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@E '%’ of the signals in the enbodinent of Fig. 3 Before

‘ iyl N@e HRe! “d0' the description of the enbodinents, it is pointed out
“t hat the |nd| Vi ually illustrated blocks 4n the Figures nerely serve for a
better understanding of the invention. Usually, sone or several of these
bl ocks are ompémaetiomhio units. These nmay be realised

6. - Device for monitoring an alternatiang signal (Us)
which is generated by generator meaus (10), characterized
in that
5 - a condlitioning stage (1l; 20, 21) is provided whieh
conditions the altermating sigmal (Us) im such a way
that a conditicned mignal (Ui; Ui’) is generated
whose time variation is a measure of the cloek ratio
and/or a possible DC component of the alternating _
10 signal, in that
- comparison means {14, 16} are provided which ccmpare
the conditioned sigmal (Ui; Ui’} with preascribed
reference values (Url, | Uzr3), as a result of which

corresponding comparisonm wvalues (Ual, Ua3l) acre
is produced, and in that
evaluation means (17, 18) are provided which, on the
basis of the comparison values (Ual, Ua3), draw
conclusions about the clock ratio and/or the DC
component of the altermating signal.

20 7. Device according to Claim 6, charscterized in
that the comditioning stage contains smoothing means (11)
which emooth the alternating signal (Us) in such a way
thet the conditiomed signal (Ui) has a DC compon
valu@ is a measure of the pulse duty ratic amd/or the DC

25 component of the alternating sigbal (Us), and can have an
AC component with a prescribed amplitude, the alternating
signal (Us) opticnally being able to be regenerated from
the AC component (Tal).

8. Device according to Claim 6, characterized in

390 that the e@nditie@ing stage has a capacitor (20) which is
connected by its first terminal to the generator (10), in
that there is a voltage or curremt device (21, 22) which
charges oz @i@harge the second termimal with a pre-

ent whose

scribed current, as a result of which a conditioned
35 signel (Ui’) is generated which, £following a veoltage

change of the altermnating sigmal (Tas), teands towards a

preg@xibed voltage value (Ur2) with a prescribed time

v&g’iaticne

9. Device a@eczdimg to one @ﬁ Claims 6 to 8, charac-
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Io| |nterat ed or "hybrid techniques or as a program control | ed

»‘u Ry “ f a part of a programsuitable for its control.

Eliil s contained in thelgndi vidual stages may al so be
|rrpl errent ed %epsardbtely Fig. 1 shows an electronic control equipnent 10
whi ch conveﬁér@@é&r@h @ha@al enUthd dapiy o sde gatparlsohi shgnals

CProe S5 g BRER A ORETEe, e A B s o
{8o) whose valug is a measure ef a possible cperatiocmal
disturbance.

8 10. Device accozding to ocne of Claims 6 to 9, charac-
terized in that, om the basis of the values of the com-
parison signals (Ual, Ua3), means (13} which caun be
controlled with the aid of the altermating signal are
controlled down inte quiescent operation (standby

10 operatiom). ' '

I
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"
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The snoot hi ng menber 11 consists of a resistor 1la whose first term nal
.connected to the output of the control equipnment 10 and of a capacitor
“which is connected between the second termnal of the resistor 1la and
earth. The snmoothing nenber 11 has }hy
signal Us whereby a signal U is forffE
non-i nverti ny. (+)¥Mebbods arid adevdee c&@am@‘nﬂrﬁ@&@ suC onlitexonapie

R i
- x.mcw

and a third conpaégéﬁél}6 The conparators 14,

2.1

2.2

It is the object of the present invention to monitor
the state, such as the clock ratio or DC component,
of an altermating signal.

According to the lnvention, the altezmating signal -

to be monitored is comnditioned in such a way that,
by means of a simple comparison with reference
voltages, it is possible to draw comclusions about
the clock ratio or a DC compounent. As a result, for
example, various informaticn can be transmitted over
one feed line. It is also possible te momitor the
operating state of the stage generating the alter-
nating sigmal.

The invention may be used, for example, for ocpera-
tional monitoring of a video recorder. '

Fig. 1.

ct of smoothing the control
s signal is supplled to t he
g\t or

i's
11b

15
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15, 16 are connected via their respective inverting (-) inputs to a first
-reference voltage Ul, to a second reference voltage U2 and to a third

~reference voltage U 3. The output signals Ual and Ua3 of the conparators
14, 16 are each supplied to an1/i£put of an EXCLUSI VE-OR gate 17 whose

“out put

0
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S|gnal So is supplied to further controller neans that are supplying
current to the notor 13. These further controller means, which incorporate
inter alia a power output stage and neans for evaluatlng t he signal So and
a signal Ss froma start stage 192#Add for thereupon controlling the power

out put stage as: descrlbed bel ow, are synbolically illustrated in Fig. 1 by
the stage 18. "The out put signal Ua2 fromthe conparator is extended to
the start stage 19 whose output signal Ss |sf§uppl|ed }Q the stage 18.
E - - H ‘g ; :ﬁbf‘
gs b#h H o a
&
Um - iﬁ a
aml e o | -
Ui ﬁ . T B
y+ 41
Urt < ,
UrZ ¥ N7 NN b
Ur3 |
Um <
Uait
7 ‘ c
Ug2 : P
7 % Kﬁ d
. | t
UtZSf
7 e
o |
| |
s } | f
0 |
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The functioning of the enmbodinent in Fig. 1 will be explained hereinafter
*with the,aid of Fig. 2 only insofar as this is required for an

“under st andi ng of the present invention. In order to start the notor 13
runni ng, the control equtpnment 10 emts the clocked control signal Us which
| eads to the production of a snoothed signal U as is illustrated in

Figures 2a and 2b in the tine peri 4between to and t1. The signal U has a
residual ripple which has been dr i n a sonewhat exaggerated nanner for
the purposes of a better understanding. The values of the reference
voltages Ur are likew se inscribed in Figure 2b. The conparators em t
signal s

T
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"Ua as is shown in Figures 2c) to 2 e).
.-6- - :the signal Us. In this case, the circuit of Fig. 1 can also be used

““for the pur pose of determ ning a possible DC conponent of the signal Us.
The bl ock diagram of a second exenplary enodi- nment is shown in Fig. 3 and

is explained with the aid of 474

. 112 #2
FIG.4
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Fi gl 4. RGSAACERSHERFRl s H4Yi ng |an anal ogous f uricig of h‘ the SBREISof SG
-'-‘--thg bl aspiintiop em@m%hm paged Figg... {1 and Fig. 2 arg1 ok é%ba@héyt%éﬁgﬁd

t heli8.Claihgs) wi:ldagdie. ili. sepssedabellow only to the gxtent f Bagsdsénto page

f or |l Herawing @) strapeli 0. of pigoe. Pr.egent invention. = ) epagsdt fato papnd ‘%

di f{f@reanaectf r orpagdie.. aXenplaa V= N odi_maﬁgt= of Fig. 17" |“e*§“~Fh t heagedot.. tohpdged ..

anm@fEtd}pq{ﬁE ' he signal Us isjcarried out. The latter is

an ot e SHESERERG-SESent 1L but via o DATECOFORCRBIPYANAY.LS. .

el enents 20, 21 a si gnal Ui . ggm@fﬁgﬁg;fed to the conpar at

15, 16.
14 and 15 to the nofthvRF¢P

ors 14,

I n”thi t he si SSEs each case at .the corrparators
"to the nofihEreseEE ﬁrﬁtf?nggﬁnatz’%lﬁete@on%rﬁt Fothod a7

i nverting isgnitorfing rassi &l erit iy colprecd oth ta@cddmianid et diapeind a -

precharacterizing clause of Claim 1 and a device in
accordance with the precharacterizing clause of the ﬁirgt
gubstantive claim.

The use of stages which ocutput an altermating
signal which is used for controlling é connected stage is
generally known. Control stages of this type may contain,
for example, a microprocessor which outputs an altermat-
ing signal im the form of a digital sigmal and thus
controls a conmected stage. Osclillators are alse kmown
which use a sinusoidal, rectangular or other altermating
signal for processing further siguals by means of
corresponding stages.

Various possibilities are concelvable fer a
signal which is of the type output by a control stage of
the said type, is altermating, also called changing
below, te change its course. Thus, for exam@léi a poten-
tial shift may eoccur in that a BC voltage is auparimpcled
upon the changgng signal. It is furthermore possible that
the pulse duty ratio of the changing signal changes.
D@p@nding on the device in which the control stage is

'-uged and/or depending on the cperating state, changes of

this type ecan be intemtiomal or cam peint to a fault in
the cemtrel stage.

It is the object of the present invemtiom to

monitor the state of an alternating signal in a simple
way. _

This object is achieved by means of a method
aceording to the main claim and by means of a device in
aceordance with the first substantive claim.

Aﬁgerdimg to the invention, an altermating signal
which is generated, for example, by a contrel stage or by
an oscillator, is conditioned im such a way that, by
means of comparing the conditioned signal with reference
values, signals are generated which can be evaluated in

@ simple way. hwﬂ%mBamRTi

A

Thig is the repleasement sheet
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Wi C is formed from resistors 22, corresponding to
,faagﬁves to generate the reference voltages Ul, U2, U3,
“_Hjse applied to the free inputs of the conparators 14-16.
, MlgBIssEllal and Ua3 are fed to the OR-gate, which is designated
here by 17' 5|nce in this exenplary gnbodi nent it can be designed as a
"sinple OR-gate and does not necessarily need to be an EXCLUSI VE- OR gat e.
In the case of a @%@‘maﬂi&@i&mgf mmm @ig‘@@&l esad bey two

di odes whi 0 ors 14
and 16 in g%f@g OI‘WB.I’%%SI rec% oe?f q’%g%lth;%%i % cate n5| de bl oc %%St
hedea Bine ekue 19f i the smpathedr s3gnphi AR HoPammaizef f ect |

Connect ed 28R EASC
that, if tdfﬁegﬂ@ﬁim I e SHbhsbiesh ©VRAG P EbIEY ehbhielokk RAltikpidELceabl e by

t he stage A2 and 4
9€ 38 changing Figures ; fa and 4b show the variation of the
Another possibility £for conditiocning is, £for

example, to route the changing signmal via a capacitor

vol tage di

which iz connected in series between a £irst stage, which
is gemerating the changing signal, and a second stage,
which is controlled by this signal. In this arrangement,
the first side of the capacitor, which is comnected to
the second stage, . is charged by means of a voltage
source, a current source or the like in such a way that,
in the event of no change or omly small changes in the
potential at the second side, connected te the £first
stage, of the capacitor, the first side assumes specific
voltage wvalues in accordance with a prescribed time
variation. .
It should be pointed out that both the altermat- 7
. ing signals which are used for controcl and the signals '
'which are derived therefrom can be conditioned.
A variation in the pulse duty ratic and/or the DC
component of the alternating signal can, for exawmple, be
"used for comtrolling a comnected stage or can also point

te a functiocmal disturbance. Thus, for example, in the

case of a comtrol stage of the type mentiomed, an uncon-
trolled state may occur in which the ocutput signal from
the control stage corresponds te a DC veoltage level, a
positive operating voltage or earth potemtial. This can
be caused, for example, by inducticn peaks or the like
which influence the sequence of a control pregram which
is being used for the fumctionimg of the control stage.
It is likewise conceivable that elementa of the control
stage become defective, that the supply voltage of th@-
contzrol stage fails, or the like.

Iz the cases mentioned, faulty functieming oeccurs
of the stages connected to the control stage.

It is an advantage of the present inventien that -

states of this type can be detected in a sim@le way and
This is the replaeement sheet
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idhe r the event of a change of Us from"low' to "high",
a1l cke of t he capacitor 20 _
eDAE I WO I88] e case of fault is illustrated above the tine t2. Here,
the signals Us and U are considered to have adopted the value of earth
potential. Since this lies below both 3r4d as well as U3, the signals Ual

and Ua3 are "low'. Hence, So
& preascribed state of the connected stages can then be

controlled.

Cperaticonal monitoring of this type can be used,
for example, in the case of a device such as a video
recorder which drives a tape on which information is
stored and from which information can be read.

Further Eéatures, advantages and details of the
invention are explained im the £following - exemplary
embodiments, with referemce to the drawing, in which:
Fig. 1: shows the block diagram of a £irst exemplary

embodiment;

Fig. 2: shows varlations of signals in the exemplary

embodiment of Fig. 1
¥Fig. 3: shows the bleck di,agrm of a seccnd exemplary

embodiment;

Fig. 4: showa ‘variations of signals in the exemplazy

embodiment of Fig. 3

Before the description of the exemplary embodi-
ments is gone into in more detail, it should be polnted ¢
ocut that the blocks shown individually in the figures are
merely used for improved understanding of the inventiom.
Normally, 3individual blocks or a plurality of these
bl@ékg are combined into units. These blocks may be
realized im integrated or hybrid technology or as
?r@grmse@ntrcllea microcomputers, or as part of a
program suitable for comtreolling it.

The elements contained in the imdividual stages

" can also be of separate design, however. '
| Fig. 1 shows an electronic contzrol device 10,
which routes contrel signals Us via a conditioaing stage,
which in this exemplary embodiment i1is designed as a
smoothing element 11, to a drive stage 12, which applies
current to a motor 13. The smoothing element 11 comprises
a resistor lla, whose £irst terminal is connected to the
output of the control device 108, arnd &2 capacitor 1lb,
which is connaected between the mecond termimal of the
resistor lla and earth. The smoothing element 11 effects
smoothing of the control signal Us, as &8 result of which

a signal Ui is formed. The latter is them fed te the
' This is the replesement shest
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g MReeaSt and- by node i s maint ai ned. The cases il lustrated
AN CFig.qjgniss eE special instance insofar as the first case of a fault
(t1 - 7.}:; b Wt and the second case of a fault (after t2) follows
t her eori BEERH *it is possible for the signal U to drop to earth

potenti al |rrrred| ately after the nornmal &ode of operation. The stand-by
node wi Il thereby be initiated in a correspondi ng manner I n that the notor
13 will be slonimeating | {+)helvpstsi mfi oa ddindh s compedaton K 14: s

initially  gecond comparator 15 and a third comparator 16. The
comperateors 14, 15, 16 axé connected by thelr inverting
(-} imputs to a first reference voltage Url, to a secomd
reference voltage Ur2 and to a third refsrence voltage
Ur3. The ocutput signals Ual and Ua3 from the comparators
14, 186 are each fed to an input of an EXCLUSIVE-OR gate
17, whose ocutput signal 8o ia fed to further drive means
which apply current to the motor 13. These furthex drive
means, which inter alia contain an ocutput stage, and
means which evaluate the signal So and a signal 83 of a
starting stage 19 and then drive the ocutput astage as
described below, are represented symbolically im Fig. 1

" by thes stage 18.

The output signal Ua2 f£rom the comparator passes
to the atarting stage 19, whose output sigmnal Ss is fed
to the stage 18.

The functioning of gh.e exemplary embodiment of

Fig. 1 is explained below with the aid of Fig. 2 only te °
the extent that is mnecessary for understanding the
present imvention.
' In order to start the motor 13 zumning, the
control device 10 ocutputs the clocked comtrol signal Us,
which leads to a smoothed signal Ui, as is represented ino
Pigures 2a and 2b in the interval between t0 and tl. The
signal U1 has a residual ripple which, for the purposes
of better understanding, is drawn somewhat exaggerated.
The values of the reference voltages Ur are likewise
drawn in Figure 2b. The comparators output sigaals Ua,
‘as is shown in Figures 2c) to 2e). |

Normal operation, such as is present during the
interval between t0 and tl, will be considered fixst. Om
the basis of the signal Ui, the ccmparator 15 simulates .
the ocutput signal Ua2 with a variation which corresaponds
to the clock rate of the origimal cutput signal Us, with
a clock ratioc th/tl during a period T. The signal Ual is
“low®, that is to say it assumes the digital value "0V,
and the signal Ua2 is vhigh?, corresponding to the value
“l%. Hence, a5 can be geen from Fig. 2£, the output

Tkis is the replesement sheet
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Replagedal Us was keyed between the two values U+, Umof the

It is al so possible however that a | esser voltage
{IRERIONERY [l sXigklor the signal Us. In this case, the circuit of Fig. 1

can al so be used for the purposes of determ ning the existence of a

possi bl e dc voltage conponent in thegssignal Us. The bl ock circuit

di agram of a second enbodinent is illustrated in Fig. 3 and this will be

expl ai ned sdigiinlt [o hef pthef ER-QR 4athbd¥s iandhiglynahs haviesglanaifogous

functions g i 46 GHRLALIBA! off Hed ode € EEAGE' BUntasklnf Gne? 1N the

sane

stage 18 is not impaired.

In this exemplary embodiment, the signal Us is
uged not only for initiating a motor start but alaso for
cperaticnal monitoring of the comtzrol device 10. If a
disturbance should occur during the operation of the
control device 10, as a result of which the control
device assumes an cperating voltage value which, in this
exemplary embodiment, can be U+ or earth, the state of
the signal 8o of the gate 17 changes, and the driving of
the cutput stage contained in stage 18 changes the;rewith:

Firstly, let possible disturbed operation in the
interval between tl and t2 be comsidered, in which the
signal Us assumes the positive cperating veoltage U+, as
a result of which Ua2 alsoc becomes "high®”. Since U+ is
greater than both Url and Ur3, both the signals Ual, Ua3
are "high” and the signal So of the gate 17 becomes
nlow®. This has the effect that the stage 18 slows down °
the motor 13 in a prescribed way from an instantanecus
rotational speed to a standby speed. This standby speed
can mean, for example, the standstill of the motor 10.

A second possible disturbed case is shown above
the time t2. Here the signals Us and Ui are intended to
assume the value of earth potential. Since this lies
belew both Url and Ur3, the signals Ual and Ua3 become
"low®, Hence, So iz also “low” and standby cperation is
maintained. _

The cases shown in Fig. 2 represent a special
case to the extemt that the f£irst disturbance (tl-t2)
ocecurs f£irst and the second disturbance (after t2) then
cccurs subsequently. It is of course possible that the
signal Ui falls directly to earth potential after normal
operation. Az a result, standby operation is them accord-
ingly initiated, in that .the motor 13 is slowed down.

In describing this exemplary embodiment it was
initially assumed that the signal Us was sampled between
the two values U+, Um of the operating voltages. However,

it is also possible that a lower range is provided forxr
This is the replasement shest
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only be gone into hereinafter insofar as t_hi S
ﬁ%nerstandl ng of the present invention. The basic
o the enmbodinment of Fig. 1 is that another form of
nal Us occurs. This

- 6 =

the signal Us. In this case, the circuit of Fig. 1 can
also be used for the purpose of determining & possible DC
component of the signal Us.

The block diagram of a second exemplary embodi-
ment 18 shown in Fig. 3 and is explained with the aid of
Fig. 4. Means and signals having an analogous functiom as
in the case of the exemplary embodiment of Pig. 1 a=nd
Fig. 2 are deaignated as they were there. They will be
discussed below only to the extemt that is essential for

- the understanding of the present invention.

. The essential difference £from the exemplary
embodiment of Fig. 1 lies in the fact that another type
of conditioning of the signal Us is carried ocut. The
latter is not routed via the smoothing element 11 but via
a capacitor 20, which is commected inm series with a
resistor 21. At the connection between the elements 20,
2l a signal Ui’ is tapped off and fed to the comparators
14, 15, 16. In this case the signal Ui’ passes in each

- case at the comparators 14 and 15 to the noninverting
input and at the 'c@m@axat;or 16 to the inverting input.
The resistor 21 is connected to the cemtre tap of a
voltage divider which is formed f£rom resistors 22,
corresponding to 22a-22d, and which serves to generate
the referenmce voltages Url, Ur2, Ur3, which are in each
case applied to the free inputs of the comparators 14-16.
The ocutput signals Ual and Ua3 are fed to the OR-gate,
which is designated here by 17°, éimee in this exemplary
embodiment it can be designed as a ”si@lem CR-gate, and
does not necesgarily need to be an EXCLUSIVE-OR gate. In
the case of a preferred embodiment, the gate 17’ ig
realized by two diodes which are inm each case comnected
downstream of the comparators 14 amd 16 in the forward
direction, as is indicated imside block 17°.

Connected downstream of gate 17 is a capaciter 23
which has the effect that, if the mignal So is switched
over briefly, this is not moticeable by the stage 18.

Figures 4a and 4b show the wvariatien of the
signals Us and Ui’. In the svent of a change of Us from
n

low® te "high”, the right-hand side of the caﬁse%;gh% %@% acement sheet

17 FE8 1e37

Qate:



is not peforrre snhoot hi ng nenber 11 but by neans of a capacitor 20
whi ch iTizis 3 series with a resistor 21. Asignal U' is tapped
fromth ¢t ween the elenments 20, 21 and supplied to the
conpar at GAERRIEN ABIB 8. | n the case of the conparators 14 and 15, the
signal U"' is thereby applied to the-respective non-inverting i nput and,
In the case of the conparator 16, to the inverting input. The resistor 21
i s connect edge® tFbgced] f e firam obhbekokhagesignal UL’ is taken, is

recharged in a finite timé, that is to say only approxi-
mately abruptly, to a voltage whose value is close to the
positive supply voltage U+ of the comtrol device 10. As
leng as Us remains "high®, the right-hand capacitor side
 is discharged expomentially via the reaister 21 in the
direction of the reference voltage Ur2, which is picked
off at the centre tap of the voltage divider.

The values for the elements 20, 21 are selected
in such a way that, within the intervals th and tl, in
which the signal Us is respectively "high® and "low” in
normal operation, the sigmal Ui’ d@es'n@t falil below the
first reference value Uxl or does not exceed the third
reference value Ur3, respectively. Hence, in normal
operation, during the intervals th, the £irst output
signal Ual is "high” (see Fig. 2¢) and the third output
signal Uald is "low"” (mee Fig. 2e).

At this point it should be noted that the verti-
cal auxiliary lines of Fig. 4, which are drawn with

' dashed lines or chain-dotted limes, have the following
meaning: the chain-dotted lines mark the pointes in time
at which the signal Us changes its state in each case.

' The dashed lines mark those points in time at which the
signal Ui’ gesp@etivaly exceeds or falls belaw the second
reference value Ur2 and at which the signal Ua2
accordingly respectively changes its state. In this case,

gate propagation times have been neglected.

In the case of a change in the signal Us from
vhigh® to "low®, the signal Ui’ £alls with a finite ampeed
to a value which virtually corresponds to that of ths
earth potential Um. The expomential veoltage variation on
the right-hand side of the capacitor cmnce more tends to
Ur2, the third referemce voltage Ur3 not being exceeded
in normal .operation, however.

By means of the variation of the sigmal Ui’, as
iz shown in Fig. 2b in the interval £0 to tl, the effect
is achieved that one of the output signals Ual, Ua2 is
always "high®, 1f it is initially neglected that in the

svent of a voltage jump in Us the signal Ui’ does not
This Is the replacement sheet
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divid
serve

by resistors 22, corresponding to 22a - 22d, and

ik it he reference voltages Url, U2, U3 which are
respect ,qon the free inputs of the conparators 14 - 16. The
out put iq98gs ol igmd Ua3 are supplied to the OR gate which is referenced
her e by 17" since, in this enbodinent, git. may be inplenented in the form
of a "sinple" OR gate and does not necessarily have to be an EXCLUSI VE- OR
GATE. In a preiEdw cexiSiepdtIBp gemgat Behés, tHeeHUtgRIL 3L d@des
whi ch are respec |velé c%%nect g: t he con&arator%;14 a 16 in their
f or war d con t?% & in normal operation.

owever,

since, as already indicated, Ui’ rises or falls only at
a finite speed, brief drops in the signal So are to be
expected. However, these are smocothed by the capacitor 23
in such a way that they are not noticeable by the stage
18 and that taking account of the jumps can be cmitted in
Fig. 4£.

_ In implementing the OR-gate 17¢, it is to be
taken inte account that, during the brief drops in its
'@utput signal, discharging of the capeacliter 23 is
avoided. This is acbieved, for example, by realizirg the
gate 17° by means of the two diodes, which are drawn in
block 17°. It is furthermore possible to use another type
of OR gate, such as 1z realized, for example, by a TTL
gate. However, an additiomal diode is then possibly
necessary between the output of the gate 17’ and the

capacitor 23.

- Tf normal operation is left at a p@int in time ?
tl, in that the signal Us assumes the constant *high®
value, the exponential voltage drop on the right-hand
side of the eépagitgx leads to the voltage falling below '
the £irst reference voltage Url at the point in time t1’.
Then, apart from the third output signal Ua3, the first
'@utgut signal Ual also becomes "low” and hemce alsc the
gate output signal So. This situation is detected by the
atage 18, which then drives the output stage contained in
it in such a way that the motor 13 is slowed down to a
standby speed.

In the case of an operational disturbance, in
which the signal Us constantly assumes the earth poten-
tial, as is intended to be cazrried out after a point in
time €2, Ui’ initially €alls below the values of the two
raeferance voltages Uzl, Ur3, as a result of which normal
operation is briefly faked by the gate signal So.
Hewesver, from & point in time t2° the referenmce value Url
is exceeded and an operational disturbance is detected.

The advantage of the exemplary embodiment of

Fig. 2 as compared with that of Fig. 1 lies in particular
This Is the replacement sheet
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d| recmnsﬂhﬁeﬁﬁisBén]R iegiat ed Wi thin the block 17'. A capacitor 23 is

connect @ Hipate 17, this having the effect that in the case of
short -4 ANNE 4 i of the signal So these will not be of significance
for the stage 18. — Figures 4a and 4b show the waveform of the signals Us
and U '. In the event of a change of.Ug from"low' to "high", the .

ri ght-hand side of the capacitor 20 (see Fig. 3), fromwhich the signal
U' is talian the | fabe thelkariasred nig keliuble mpuitorioyg yfon she

appr oxi mat | %ﬁt%%ladé%%e h8 gnéoéktzggérfh etage 12 even in ths case

of different operating voltages U+, U+’. Ian the event
that the second reference voltage Ur2 has a value of
2.5 volt and the two other reference voltages Url, Uzl
iie gmetrieélly aroupd this value, faulty functioniag
occurs inm Fig. 1 1f the operating voltage U+ of the
contrel deviece 10 is, ﬁoz? example, 2 velt or 10 volt and
the control sigmal Us is sampled between U+ and earth.
Even in the case of slight deviatioms in the operating
voltages from each other, faulty functioning is to be
expected in the case of the exemplary embodiment accord-
ing to Fig. 1, but not in the case of the circult of
Fig. 3.

S In the case of configuring the exemplary embodi-
ment according to Fig. 3, the charging of the right-hand
side o©of the capacitor can be effected by means of a
controlled current source. The latter is comnected, for

xample, directly between the right-hand side of the’

" . capacitor and an operating voltage, such as U+’ ox earth,
and can be contrelled by a compariscon sigmal whose value
is a measure of the voltage difference between that
voltage applied to the right-hand side of the capacitor
and a desired wvoltage such as, for example, the second
'r@f@rén@g voltage Url. Depending on the curremt source
and the said comparison signal, a deslired variation of
voltage with time can be set for the right-hand side of
the capacitor. This can vary expomentially, limearly or
in accordance with another functiom. _

Further versions of the exemplary embodiments can
have at least one of the following varliatioma:
the signal Us can be divided into a gizgt signal,
which is used for driving the stage 18 and can be
fed to the latter directly, and into a second signal
which ig used for monitoring the alternating sigmal
Us. In this case, a second feed line to the circuit
12 is necessary, but the comparator 15 can be dis-
pensed with;

= by means of sultable selectiocn of the values for the
This is the replacement sheet
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cwsitive supply voltage W of the control equipnent
ns "high", the right- hand side of the capacitor
L IyV|athe 9
21 towards t e reference voltace Ur2 which is taken
- 10 -

resi stor

reference voltages Ur, it is possible not only te
detesct when the signal Us assumes a DC valus, but
also to detect exceeding or falling below prescribed
pulss duty ratios; '

- more than three reference voltages can be provided.
As a result it is poaasible, for example, to detect
corresponding DC components and further functioms im
the circuit 12 can then be controlled using only ome
_connecting line. If the signal Us is desigmed as a

f - pulse-width-modulated (PWM) signal, it dis also
' pessible to detect corresponding values of the aclock
ratic corresponding to the number of reference
voltages. This can be used for momnitoring the
operation of a load, such as that of the motor 13.
| Reference should be made at this point in particular
to the previous Applications P 42 27 761.2, in which
the determination is described of the value of a
current with which a PWM load is driven, and to
P 42 29 344.8, in which a load is controlled as a "
function of a temperatuxe;

-  after a disturbance has been detected once, in the
event that a normal case i1z detected latezr, the
stage 18 can autcmatlcally once more control a
downstream load, such as the motor 13, into normal
operaﬁicn, or provision can also be made for this to
be effected only after the receipt of a confirmation
signal which is ocutput by means which are not shown
or by a user of the system whose functioning is
being monitored;

- - the exemplary embodiments can be used as part of a
video recorder, a compact disk (CD} player or
another device having a motor;

- instead of a device with a motor, functioms of other
devices or systems can be monltored in the ways
described;

- instead of functiocmal monitoring, the manmer in

which control signals are converted inteo Ui and Ui‘,
respectively, and the subsequent evaluation can alse

be vsed for controlling other fumctioms.
' This Is the replasement sheet
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- 20, 21

, the vol tage divider. The val ues of the elenents

B IR me I'n such a way that the signal U' does not fall bel ow
the fi | &l value Url or does not exceed the third reference val ue
u3 d "ENEE S M periods th and t1 in which the signal Us is
respectively "h| gh" and "low' in notngy operation. Consequently, in the
normal node, the first output signal Ual. is "high" (see Fig. 2c) during
the time periods th and the BAT LAIMS

1. Method for monitaring an alternating sigmal (Us),

characterized in that

- the altermating sigunal (Us) is conditioned im such
a way that a conditioned signal (Ui; Ui’) is gemera-
ted whose time variation is a measure of the clock

ratico and/or of the possible DC component of the
alternating sigmal, in that

- . the conditioned signal (Ui; Ui’} is compared with

' prescribed reference values (Url, Ur3), as a result
of which corresponding comparison values {(Tal, Ual)
are prodiced, and in that

- on the basis of the comparison values (Ual, Ua3),

conclusions are drawn about the clock ratic and/or
the DC component of the altermating signal.

2. Method according to Claim 1, characterized im

that the alternating sigmal (Us) is conditiomed in that

it is smoothed, the conditioned signal (Ui) having a DC-

‘component whose value is a measure of the clock ratio

and/or the DC compoment of the altermating signal (Us)},

and being able to have an AC component with a prescribed
amplitude, the alternating signal (Us) opticmally being
sble to be regenerated from the AC component (TUa2).

3. Method according toe Claim 1, characterized in

that the aitermating signal (Us) is conditioned in that

2 signal derived from it has applied to it a voltage inm

such & way that, following a voltage change in the

alternating signél {(Us), the derived signal tends towards

a prescribed vclt;ag@ value (Ur2) with a pr@sezibeél time

variation.

4. Method according to one of Claims 1 te 3, charac-

terized im that, on the basis of the compariscn signals

{(Ual, Ua3), a control signal (So) is formed whose value

is a measure of a possible operational disturbance.

, 5. Hethod according to one of Claims 1 to 4, charac-
terxized in that, on the basis of the valueas of the com-
parison signals (Ual, Ual), means (13), which can be
controlled with the aid of the altermatimg aignal, axe

contzolled dewn into quiescent operation (standby

! - This is the replacement sheet
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third A3 is "low (see Fig. 2e). It should be noted at
this po @w ] ing mw¢erpend|cular guide lines in Fig. 4, which are shown
dashed difss ditied lines, have the follow ng significance: the
dash- dot ik 48 IMTET K t he respective time points at which the signal Us
alters its state. The dashed |ines marjg those particular tinme points at
which the signal U' falls bel ow or exceeds the second

cperation) .

6. Device for monitoring an alternating signal (Us)

which is generated by generator means (10}, characterized

in that '

- a conditioning stage (11l; 20, 21) iz provided which
conditions the altermating sigmal (Us) In suck a way
that & conditioned sigmal (Ul; Ui’) is generated
whose time variation is a measure of the clock ratio
and/or a possible DC component of the altermating
signal, in that '

- comparison means {14, 16) are provided which compare
the cemnditioned signal (Ui; Ui’) with prescribed
reference values (Url, Ur3), as a result of which
corresponding comparison wvalues {(Ual, Ua3) are
produced, and in that

evaluation means (17, 18) are provided whiéh, on the
bagis of the comparison wvalues (Ual, Ua3d), draw
conclusions about the clock ratiec and/er the DC
component of the altermating signal.

7.. Device acecording to Claim 6, characterized in

that the conditioning stage contains smoothing meams (11)

which smooth the altermating signsl (Us) in such a way

that the conditioned signal (Ui) has a DC component whose
value is a measure of the pulse duty ratio amd/cr the DC
component of the altermating sigomal (Us), and can have an

'AC component with a prescribed amplitude, the alternating

signal (Us)} optionally being able to be regenerated from

the AC component (ﬁ‘aZ) .

8. . Device according to Claim 6, characterized in

that the conditioning stage has a capacitor {20) which is

connected by its first terminal to the gemerator (10}, im

that there is a voltage or current device (21, 22) which

charges or discharges the second terminal with a pre-
scribed current, as a result of which a conditioned
signal (Ui’) is generated which, following a voltage

change of the alternating signal (Us), tends towards a

prescribed wvoltage value (Ur2) with a prescribed time

variation.

8. Device according to one of Claims 6 to 8, charac-
This is the replacement sheet
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fliansit tinmes have been neglected here. In the
i signal Us from"high" to "low' the signal U

a value which nearly corresponds to that of the
earth potential Un The exponential voltage waveform on the right-hand
side of the capacitor again goes towfgds U2 but, in so doing, the third

r ef er encemisahsee fReglaett Whi ch the signal Ua2 alters its state

térizgd in that, on the basis of the compariscn signals
(Tal, Ua3), evaluation means (17) form a control gignall
(So) whose value is a measure of a possible operational
disturbance.

18. Device according to one of Claims 6 to $, charac-
terized im that, on the basis of the values of the com-
péris@n signals (Ual, Ua3), means (13) which can be
controlled with the aid of the altermating signal are
comtrolled down imto quiescent operaticm (standby
cperation) .

This is the replacement sheet
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referengg wol tage Ur3 is not exceeded in normal operation. Due to the
wavef or miggy dlackd ' as isifllustrated in Fig. 2bin the tine
period t @ | fect. is.that one of the output signals Ual, Ua2
will al one
- 14 -
Method and device for monitoring an altermating )

signal.
It is the object of the presemt invention to monitor

the state, such as the clock ratio or DC component,
of an alternmating signal. -
According to the inventiomn, ﬁhé alternating sigoal
te be monitored is conditioned im sueh a way that, -

by means of a aimple comparisen with refereace
voltages, it is possible to draw comclusions about
the clock ratio or a DC component. As a result, for
example, various information can he transmitted over
cne feed line. It is alsc possible to monitor the
operating state of the stage gemerating the alter-
nating signal.

The inmvention may be used, for example, for opera-
tional monitering of a video reccrder. ' P
*ig. 1. . '

This is the replecement sheet
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10 initially neglects the fact that the signal U' does not follow at an

- ar bi t Tid Shett MafBREILE | S Subjected to a junp in voltage. As a consequence,
T }”TEof the gate 17 is "high" during normal operation.

D indihdy been indicated, since U' only rises or falls at a
finite 1d,” "O1e 'Ttas to reckon on short-termdrops in the signal So.
These, however, are snoothed by the capacitor 23 i.n such a way that they
are not of significance for the stage1l8 and one can therefore dispense
with the need to nake all owance for such

FIG.1

This ie the replasement sheetl
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junps -in_Fig. : In the inplementation of the OR gate 17', one has to

t hat any di scharge of the capacitor 23 should be

-termfalls of its output signal. This is achieved
| SRRy IRA Ml clif leent ati on of the gate 17" - by means of the two

d I odes which are inscribed in the block 17'-. It is also possible to use

anot her type of OR gate such as is |nplenented for exanple by a TTL gate.

However, an additional diode between. tdhe. output of the gate 17' and the

¢ $2
- ——
gs Lth # t |
+* 1 f y
Um 4 Lj e a
pats T %
Ui ﬁ
U+ 1
Ur? - )
Ur2 ™~ b
U3 -
Um -
]
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V. tLh e needed. If there is a departure from normnal

, 'e;ET0|nt tl, in that the signal Us adopts a constantly
"hi gh" 1 HE he exponential fall in voltage on the right-hand side
of the IcEMEicAR®INE o8BS to the vol tage dropping below the first reference
voltage Ul at the time point t1'. Thereupon, apart fromthe third output
signal Ua3, the first output signal Ual will also be "low' and hence too,
the gate output signal So. This is-dgtected by the stage 18 which

t her eupon controls the power output stage contained therein in such a way
t hat the

oper a

N

FiG. 3

This is the replacement sheet
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0 a stand-by speed. In the event of an
whi ch the signal Us constantly adopts earth potenti al
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sinmul ated for a short tinme by virtue of the gate sgrgRal...2 €1
reference value Ur3 is exceeded as fromthe tine! Qequﬂgz a d 11'" _
operational fault is detected. The advant age of fy,e eﬁ’o) t’ hzg u?%
vis a vis that of Fig. #Efies RRO!APPLRANZEi RORhMONEEORING dggg%d g%}agd
d Certat-i in AoONM torLng.. j t T he whéy g=&cd -
thgt"g§a$PeEEE§|M%IBEEI% operatin a Mﬁ gaﬂ%r the control equi pnent
10 and REBLAGERtrol [ ér stage 12. In the egent that PAEESGECRBCEER: #lE........
voltage UrZ has a value of 2.5 volts and the other two reference voltages
Ul, U3 ahe pyeewetriaekehyidhspaiadedr ooing mdiisod & fendien fiwrc binonal

faults will occur in Fig. 1 if the operating voltage U+ of the
alternatlng signal in accordance with the first part of claim

o

1 and to an apparatus in accordance with the first part of

claim 6.

The use of stages which emit an alternating signal that serves
for controlling a stage connected thereto is generally known.
Control stages of this type may, for example, incorporate &
micro-processor which emits an alternating signal in the form
of a digital signal and thereby controls a stage connected
thereto. Oscillators are alsc known which use a sinusoidal,
rectangular or some cther form of alternating signal for the

purposes of processing further signals via appropriate stages.

One can conceive of variocus ways in which the alternating
signal, which is emitted by a control stage of the said type
and is aiso referred to hereinafter as an cscillatory signal,
can alter its waveform. Thus, for example, it may happen that
there is a shift in potential due te the fact that a dc
voltage is superimposed on the oscillatory signal.
"Furthermore, it is possible for the duty ratio of the
oscillatory signal to aiter. In dependence on the equipment in
which the céntrol stége is being used, or, in dependence on
the operaticnal state, altérations of this type may be wanted

or they may point tec a defect in the control stage.

The object of the present invention is to monitor the state of

an alternating signal in a simpie manner.

This object is achieved by means of a method in accordance

with claim 1 and by an apparatus in acccrdance with claim 6.

This Sheet Has Been Reﬁmed . This is the replacement sheet
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control equipnent 10 ampbunts to 2 volts or 10 volts for exanple and the
control *signal Us is caused to vary between U+ and earth. One can reckon
with functional faults in the case of the, enbodi nent in accordance with
Fig. 1 even when there are only very small devi ations between the
respective operating voltages, but this is not so in the case of the

circuit of il Gedbrdadde [WEKa8Ke Ofn Y el QRN e Phat DR CHRGLTEN LR BY

accordance\Mtr1%§g. 3, the charging of t e'f%%ht-%andasiﬁg %?gt%e’

capaci tor can geodidettisy dycomansl cdtageont rah | @dectliaeor for example,
is processed in such a way that signals, which can be
evaluated in a simple manner, are produced by comparing the

processed signals with reference value signals.

The processing of the oscillatory signal may, for example, be
effected in that it is substantially smoothed. The value of
the smoothed signal provides a measure for the duty ratio
and/cr for a possible dc voltage component of the oscillatory

signal.

Another way of effecting the processing for example is by
conducting the oscillatcry signal through a capacitor which is
connected in series between a first stage producing the
oscillatory signal and a second stage that is contrclled by
this signal. The first side of the capacitor, which is
connected te the second stage, is thereby charged by means of
a voltage socurce, a current source er the like, in such a.way
that the first side adopts certain voltage values in
conformity with a predetermined timing pattern when there is
ne alteration or there are only very small alterations in the
potential on the seccond side of the capacitor that is

connected to the first stage.

It should be pointed out that the alternating signals being
used for the control process as well as the signals derived

therefrom mady be subjected to processing.

A change ir the duty ratio and/or of the dc voltage component
of the alternating signal may, for example, serve to contrcl a
stage connected theveto cr else may indicate a functicnal

This is the replacement slise
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source. This is connected, for exanple, directly between the right-hand
side of the capacitor and an operating voltage such as U+ or earth and may
be controlled by a conparison signal whose val ue provides a neasure for the
vol tage difference 3 12 bet ween t he
vol tage present on the right-hand side of the

fault. Thus, fcr example, in the case of a control stage of
the said type, an unccntrolled condition may arise in which
the output signal of the control stage corresponds to the dc
voltage level of a positive operating voltage or earth
potential. This may be caused for example by induced spikes or
the like which have an effect upon the running of a control
'pragram that is being used for the functional purposes of the
control stage. It is likewise conceivable that elements in the
control stage are defective, that the supply voltage for the

control stage has failed or the like.

In these said cases, there are functional faults in the stages

connected to the control stage.

It is an advantage of ‘the present invention that circumstances
of this type can be recognised in a simple manner and the
stages connected theretc can thereupon be placed in a

predetermined state.

An operaticnal monitoring process of this type may be used in
the case of an equipment such as a video recorder for example
which is driving a tape on which items of information are
stored and from which the items of information can be read

out.

Further features, advantages and details of the invention will

be explained in the following embodiments with the help of the

drawing. Therein:

Fig. 1 shows the dlock circuit diagram of a first embodiment;

This is the replacement sheet
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capacitor and a reference voltage such as the second reference voltage U2
for exanple. A desired timng waveformfor the voltage on the right-hand
side of the capacitor can be set in dependence on the current source and
t he said conparison signal. The mevefornlnay be exponential, l|inear or

foll ow any other form of function. Cther versions of the embodi ments may

conpri se. f}‘%‘ igeaste BQew%eth fo' 'fowhggs‘i% b3h IS the el iHeWA Ut TRy be

divided intoa first signa
1

Fig. 3 the block circuit diagram cf a second embodiment;

Fig. 4 the waveforms of the signals in the embodiment of Fig.

3

Before going in detail into the description of the
embodiments, it is pointed out that the individually
illustrated blocks in the Figures wmerely serve for a better
understanding of the invention. Usually, some or several of
these blocks are combined irtec units. These may be realised
using integrated or hybrid technigues or as a program
controlled micro-computer or as a part of a program suitable

for its control.

However, the elements coatained in the individual stages may

also be implewented separately.

Fig. 1 shows an electronic control equipment 10 which conveys
control signals Us via a processing stage, which is
constructed as a smocthing member 11 in this embodiment, to a
centroller stage 12 that is supplying current to a motor 1i3.
The smoothing mewber 11 consists of a resistor 1lla whose first
terminal is connected to the output of the control eguipment
16 and of a capacitoxr 11b whichk is connected between the
second terminal of the zesistoﬁ 1la and earth. The smoothing
member 11 has the effect of smocthning the control signal Us
whereby a signal Ui is formed. This signal is supplied to the
non-inverting (+) ipputs of a first comparator 14, a secend

comparator 15 and a third comparator 16. The cowparatcrs 14,

This is the replasement shest
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serves for controlling the stage 18 and which can be directly supplied

thereto and into a second signal which serves for nmonitoring the

alternating signal Us. In this case, a second supply lead for the circuit

12 is necessary but the conparator 15 can be di spensed wth; - by

suitably selecting the value of the reference voltage U, one can not only

detect when the signal Us adopts a dc voltage value but one can al so

detect whegher g2 peedeh?l®ed®d iU ¥ heir respective inverting (-) inputs

to a first reference voltage Url, to a second reference
voltage Ur2 and to a third reference voltage Ur3. The output
signals Ual and Ua3 of”the comparators 14, 16 are each
supplied to an input of an EXCLUSIVE-CR gate 17 whose output
gignal So is supplied to further controller means that are
supplying current to the motor 1§. These further controller
means, which incocrporate inter alia a power output stage and
means for evaluating the signal So and a signal Ss from a
start stage 19 and for thereupon controlling the power output
stage as described below, are symbolically illustrated in Fig.

1 by the stage 18.

The output signal Ua2 from the comparator is extended to the
start stage 19 whose odutput signal Ss is supplied to the stage

i8.

The functioning of the embodiment in Fig. 1 will be explained
hereinafter with the aid of Fig. 2 cnly insofar as this is

required for an understanding of the present invention.

In order to start the motor 13 running, the control equipment
10 emits the clocked control signal Us which leads to the
production of a smoothed signal Ui as is illustrated in
Figures 2a and 2b in the time period between t0 and ti. The
signal Ui has a residusl ripple which has been drawn in a
somewhat exaggerated manner for the purposes of a better
understanding. The values of the reference voltages Ur are
likewise inscribed in Figure 2b. The comparators emit signals

Ua as is shown in Figures 2c) to 2 e).
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ratio is being exceeded or not betng reached, - nore than three reference
vol tages may be provided. Corresponding dc voltage conponents can thereby
be detected for exanple and further functions of the circuit 12 can

t her eupon be controlled with the use of gonly one connecting lead. If the
signal Us is forned as a pulse width nodul ated signal (PW), it is also
possible to detect the correspondi ng values of the duty ratio in

correspondeRas 1wt hweheinueingfder normal operation as occurs during
the pericd of time between t0 and tl. The comparator 15
reproduces, on the basis of the gignal Ui, the output signal
Ua2 that has a waveform which corresponds to the clock rate of
the original ocutput signal Us having a duty ratio th/tl over a
'perigd T. The signal Ual is "low" i.e. it adopts the digital
value 0", and the signal Ua2 is "high" corresponding to the
value 1", Consequently, as is apparent from Fig. 2 £, the
output signal So of the EX-OR gate 17 is high whereby the
operation of the power output stage including the stage 18 is

not adversely affected.

In this embodiment, the signal Us serves not only for
initiating the starting of the motor but also for monitoring
the operation of the controcl equipment 10. If, during the
operational process, there should be some fault in the control
equipment 10 whereby it adopts an operational voltage value
that may be U+ or ground in this embodiment, then the state cf
the signal So from the gate 17 changes and thereby affects the

control of the power output stage included in the stage 18.

Next, we will consider a first possible instance of defective
operation in the time period between tl and t2 in which the
signal Us adopts the positive coperating voltage U+ whereby Uaz
is also "high”. Since U+ is greater than both Urli and Ur3, the
two signals Tal, Ua3 are "high" and the signal Sc from the
gate 17 is "iow”. This causes the stage 18 to shut down the
motor 13 in a predetermined manner from its instantaneous
rotaticnal speed to a stand-by speed. This stand-by speed

could for example signify that the motor 10 is stopped.

This is the replacement shest
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reference voltages. This can be used for nonitoring the operation of a
| oad 'such as the notor 13. Particul ar reference
13 is made at this point to the earlier applications P 42 27

A second possible case of Ffault is illustrated above the time
t2. Here, the signals Us and Ui are considered to have adopted
the value of earth potential. Since this lies below boch dri
as well as Ur3d, the signals Ual and Ua3 are "low". Hence, So

is also "low” and che stand-by mode is maintained. -

The cases illustrated in Fig. 2 represent a special instance
insofar as the first case of a fault (tl - t2} occurs first
and the seccnd case of a fault {(after t2) follows thereon.
Naturally, it is possible for the signal Ui to drop to earth
potential immediately after the normal mode of operation. The
stand-by mode will thereby be initiated in a corresponding

manner in that the motor 13 will be shut down.

In the description of this embodimeat, it was initially
assumed that the signal Us was keyed between the two vaiues
U+, Um of the cperating voltages. 1t is also possible however
that a lesser voltage Té4#ife is grévid@d for the signal Us. In
this case, the circuit of Fig. i can also be used for the
purposes of determining the existence of a peséible dec voltage

compenent in the signal Us.

The block circuit diagram of a second embodiment is
illustraced in Fig. 3 and this will be explained with the help
of Fig. 4. Means and signals having analogous functicns as in
the embodiment of Fig. 1 are.reﬁerr@d e in Fig. 2 in the same
manner as there. They will cnly be gone into hereinafter

insofar as this is essential for an understanding of che

present invention.

The basic difference relative to the embodiment of Fig. 1 is

that arother form of processing of the signal Us occurs. This

This i the replasement shest
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761.2 in which the detection of the value of a current, with which a PW
|l oad is controlled, is described and P 42 29 344.8 in which a load is
controlled in dependence on a tenperature; - once a case of a fault has
been detected and in the event that a norfal case is subsequent |y

det ect ed, the stage 18 may automatically return a follomdng | oad, such as

Lo Thor 1ip Aol BRRTBHBnel By B nBRRR st 35, B BT OF
capacitor 20 whlch is connected in series with a resistor 21.
A signal Ui’ is tapped from the connection between the
elements 20, 21 and supplied to the comparatcrs 14, 1%, 16. In
the case of the comparators 14 and 15, the signal Ui' is
thereby applied to the respective non-inverting input and, in
the case of the comparator 16, teo the inverting input. The
resistor 21 is connected to the centre tap of a voltage
divider which is formed by resistors 22, corresponding te 22a
- 224, and serves for producing the reference voltages Url,
Ur2, Ur3 which are respectively present on the free inputs of
the comparators 14 - 16. The output signals Ual and Ua3l are
supplied to the OR gate which is referenced here by 17' since,
in this embodiment, it may ke implemented in the form of a
"gimple” OR gate and does not necessarily have tc be an
EXCLUSIVE-OR GATE. In a preferred embodiment, the gate 17' is
realised by two diodes which are respectively connected after
the comparators i4 and 16 in their forward conduction

directions as is indicated within the block 17°.

A capacitor 22 is connected after the gate 17, this having the
effect that in the case of short-term excursions of the sigrnal

So these will not be of significance for the stage 18.

Figures 4a and 4b show the waveformw of the signals Us and Ui'.
In the event PE a change of Us from "low"” to "high®, the
right-hand side of the capacitor 20 (see Fig. 3), from which
the signal Ui' is taken, will be recharged in a finite time
i.e. only in an approximation toc a jump, to a voltage whose
vélue is close to the positive supply voltage U+ of the
contrcl equipment 1C. As long as Us remains "high®, the right-

hand side of the capacitor discharges exponentially via the
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signal which is emtted by not-illustrated neans or by soneone using the

system whose functioning is being nonitored, - the enbodi nents may be
enpl oyed as part of a video recorder, a gonmpact di sk (CD) player or any
ot her type of equipnent including a notor; - instead of an equi pnent

including a motor, the functioning of other equipnent or systens may be
moni tor ed fésiggcgaﬁﬂeéawards the reference voltage Ur2 which is taken

from the centre tap of the voltage divider.

The values of the elements 20, 21 are selected in such a way
that the signal Ui‘' does not fall below the first reference
value Url or does not exceed the third reference value Ur3
during the time periods th and tl in which the signal Us is
respectively ﬁhigh“ and "low" in normwal operation.
Consequently, in the normal mode, the first output signal Ual
is "high" (see Fig. 2¢} during the time pericds th and the

third output signal Ua3 is "low” (see Fig. 2e).

It should be noted at this peint, that the perpendicular guide
lines in Fig. 4, which are shown dashed or as dash-dotted
lines, have the following significance: the dash-dotted lines
mark the respective time points at which the signal Us alters
its state. The dashed lines mark those particular time points
at which the signal Ui' falls below or exceeds the second
reference value Ur2 and at which the signal Ua2 alters its
state acccordingly. The gate transit times have been neglected

here.

In the event of a change of the signal Us from "high" to
"low", the signal Ui' falls at finite speed to a value which
nearly corresponds to that of the earth potential Um. The
exponential voltage waveform on the right-hand side of the
capacitor again goes towards Ur2 but, in so doing, the third

reference voltage Ur3 is not exceeded in normal operation.

Due to the waveform of the signal Ui’ as is illustrated in
Fig. 2b in the time period t0 to tl, the effect is that one of

the output signals Ual, Ua2 will always be "high" if one
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descri bed;
control si

- instead of nmonitoring a function, the manner in which the
gnals are converted into U or U' and the subsequent eval uation

t hereof nmay al so be used for controlling other functions.

10

inicially neglects the fact that the signal Ui' does not
follow at an arbitrary rate when Us is subjected to a jump in
voltage. As a consequence, the output signal So of the gate 17
is "high" during normal operation. However, as has already
been indicated, since Ui’ only rises or falls at a finite
speed, one has to reckon on short-term drops in the signal So.
These, however, are smoothed by the capacitor 23 in such a way
that they are not cf significance for the stage 18 and one can
therefore dispense with the need to make allowance for such

jumps in Fig. 4f.

In ﬁh@ implementation of the OR gate 17', one has to take into
consideration that any discharge of the capacitcr 23 should be
avoided during the short-term f£alls cf its cutput signal. This
is achieved for example by the implementation of the gate 17
by means of the two diodes which are inscribed in the block
17'. It is alsc posgsible tc use another type of OR gate such
as is implemented for example.by a TTL gate. However, an
additional diode between the output of the gate 17' and the

capacitor 23 may then be needed.

If there is a departure from normal cperation at a time point
tl, in that the signal Us adopts a constantly “"high" value,
then the exponential fall in voltage on the right-hand side of
the capacitor leads to the voltage dropping below che first
reference voltage Url at the time point ti'. Thereupon, apart
from the third output signal Ua3, the first output signal Ual
will zlso be "low" and hence too, the gate output signal So.
This is detected by the stage 18 which thereupon controls the
power output stage contained therein in such a way that the

motor 13 is shut dewn to a stand-by speed.
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Claims 1. Method of nonitoring an alternating signal (Us) for a notor
control system charaterised in that, the alternating signal (Us)
is processed in such a way as t,g produce a processed signal (Ui

u') whose tim ng waveform provides a neasure for t he duty
ratio and/or for a posible dc voltage conponent of the alternating

signal, {hathe event okh&nPbPEeaEednal IBALLEY inUhlicnS cHAMRALAE W
constantly adopts earth potential as is intended to cccur from
a time point t2, Ui®' initially falls below the value of the
two reference voltages Url, Ur3 whereby normal operation is
simulacted for a short time by virtue cf the gate signal So.
However, the reference value Ur2 is éxceeded as from the time

point t2' and an operational fault is detected.

The advantage of the embodiment of Fig. 2 vis a vis that of
Fig. 1 lies particularly in that it provides a greater degree
of certainty in monitoring the operation even in the case
where there are differing operating voltages U+, Us+' for the
control egquipment 10 and the contrcller stage 12. In the event
that the second reference vcltage Ur2 has a value of 2.5 volts
and the other two reference voltages Url, Ur3 are
symmetrically disposed around this value then functional
faults will occur in Fig. 1 if the operating voltage U+ of the
control equipment 10 amounts to 2 volts or 10 volts feor
example and the control signal Us is caused to vary between U+
and earth. One can reckon with functional faults in the case
of the embediment in accordance with Fig. 1 even when there
are only very small deviations between the respective
operating voltages, but this is not so in the case of the

circuit of Fig. 3.

In the case of one development of the embodiment in accordance
with Fig. 3, the charging of the right»hand side of the
capacitdr can be effected by means of a controlled current
source. This is connected, for example, directly between the
right-hand side of the capacitor and an operating voltage such
as U+' or earth and may be controlled by a compariscn signal

whose value provides a measure for the voltage difference
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at | east two predeterm ned reference val ues (U1, WU3) whereby
espondi ng conpari son val ues (Ual, Ua3) are produced and that

the duty ratio and/or the dc voltage conpgnent of the alternating
signal is determ ned on the basi 5"of the conparison val ues (Ual,
Ua3) in that the conparison values (Ual, Ua3) are conbi ned

ith | N lon, . 2. thod in
\gﬁccor ggﬁcéﬂé\%ﬂ%{%‘%na%ﬁ%gifﬁ rtc%%ﬁoéésreinstedc & tﬁ%n%%‘?{l&%hﬁé %‘r‘?%r%%/f%% si gnal
(Us) is pragesdedd mand a tihsferdnds woMde budieradye kd esdd 0@ Seete sbgha!

(U) conprises a dc voltage conponent whose_val ue provides a neasure
for the dyp}q%gg(gg%u§q§ gepmple. A desired timing waveform for the

voltage on the right-hand side of the capacitor can be set in
dependence on the current source and the said comparison
signal. The waveform may be exponential, linear or follow any

other form of function.

Other versions of the embodiments may comprise at least one of

the following variations:

- the signal Us may be divided into a first signal which
serves for controlling the stage 18 and which can be directly
supplied thereto and into a second signal which serves for
monitoring the alternating signal Us. In this case, a seéénd

" supply lead for the circuit 12 is necessary but the comparator

15 can be dispensed with;

- by suitably selecting the value of the reference vcltage Ur,
one can not only detect when the signal Us adopts a dec voltage
value but one can also detect whether a predetermined duty

ratio is being exceeded or not being reached;

- more than three reference vcltages may be provided.
Corregpording dc voltage components can thereby be detected
for example and further functions of the circuit 12 can
thereupon be controlled with the use of only one cennecting
lead. If the sgigral Us is formed as a pulse width modulated
signali (PWM), it is also possikle to detect the correspornding
values of the duty ratio in correspondence with the number of
reference voltages. This can be used for monitoring the

operation of a load such as the moctor 13. Particular reference
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the dc voltage conponent of the alternating signal (Us) and may
“conprise an dc voltage part having a predeterm ned anplitude whereby
the alternating signal (Us) can, where necessary, be regenerated

(Ua2) fromthe ac voltage conponent. 3z Method in accordance with daiml
characterised in that, the alternating signal (Us) is processed in
that a signal derived therefromis subjected to a volt- age in such a
way thatis frddeovdétngciaby pbangecbnthBeearlier applicaticns P 42 27

761 .2 in which the éetecticn of the value of a current, with
which a PWM load is controlled, is described and P 42 29 344.8

in which a load is controlled in dependence on a temperature;

- once a case of a fault has been detected and in the event
that a normal case is subsequently detected, the stage 18 may
automatically return a following load, such as the motor 13
for example, to ncrmal operation or else provision may be made
for this to occur only after the reception of a confirmatory

" gignal which is emitted by not-illustrated means or by someone

using the system whose functioning is being monitored;

- the embediments may be employed as part of a videc recorder,
a compact disk {(CD} player or any other type of equipment

including a motor;

- instead of an equipment including a motor, the functioning
of other egquipment or systems may be monitored in the manners

described;

- instead of monitoring a function, the manner in which the
control signals are converted intoc Ui or Ui’ and the
subsequent evaluation thereof may also be used for controlling

other functions.
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- 15 - vol tage of the alterr;ati ng sighal (Us), the derived si gnal

moves towards a predeterm ned voltage val-:--. ue (U2) in a predeterm ned
timely manner. 4 Method in accordance with any of the Clains to 3,
characterised in that, a control signal (So), whose val ue provides a
measure for a possi bl e operational fault, is'formed on the basis of the
conparison sig- nals (Ual, Ua3).” 5. Method in accordance with any of
the Cains 1 to 4, characterisedln that, neans(13), which can be

FIG.1
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controlled wwth the aid of the alternating signal, are regul ated down

to a qui escent operational |evel (standby node) on the basis of the
val ues of the conpari son signals (Ual, Ua3). Appar atus for
nonitoring an alternating signal (Us) for a notor control system which
i s produced by generator neans (1Q), characterised in that, -
there is provided a processing stage (11; 20, 21) which processes
the alternating signal (Us) in such a way as to produce a processed
si gnal (U; U"') whose timng waveform provides a measur e
for the duty ratio and/or for a possiblff fié vol t age conmponent of
the alternating sighgdpem—me—t-hat % ! = f
Us Lth H | ﬂ
U+ i
Um | . L a
ui :
U+ -
Uri -
Ur2 TN N N ! b
Ur3 1
Um -
Uatl
4 ¢
01
U@Z% i
?J ' U d
6 1 — . ¥
ﬂ
Uﬁ;??
T ¢
o |
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- there are provided conparison neans (14, 16) whi ch conpare the

. processed signal (U ; U") with at | east two predeterm ned
ref erence val - ues (Url, Ur3) whereby correspandi ng conpar - _
i son val ues (Ual, Ua3) are produced and that - there are provided
EXOR or OR gates (17, 17") whi ch determne the duty ratio and/or
t he dc - 16-
3

N
™M
G
Sy,
L
5@ . -
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Rogin-T IS

vol t age ,,_céf’r“’p"éﬁ"eﬁ't L phE aPt er ﬁa‘tl ng signal on i t he ‘basi s of the
gonpar §€ﬁ a"és TREECEE PE ) ek Ao Apparatus in accordance with Caim6,
char ac} ef - W|sedVLﬁ1t%a{ rqce55|ng st age - |ncludes snoot h- - ing

means AL ér. patii ng sji gnal (Us) - c Vi t
the_prodﬂésseda.@l grtahgéiﬂﬁ pabce Ipriises aidsc vol tage co ﬁ@ﬁﬁw ue
provi des a neasure for tHE H@@kﬁﬂk,?Af FANCE FOR-MANITC Egﬁgltage conponent
of the| atperngt REGSEEP&%MUS)M ;{mgﬁ@mmﬁe an - ac vol tage part

havi ng—a-pre=—-" tete eV &1 € alternating sig- ‘na
(Us) can, where necessary, be regenerat ed (Ua2) fromthe ac voltage

conponent. . 8; Appar atys -in _accordance wth Cla char act er--
' _ The present invention relates to a met o@ oﬁ menitoring an

alternating signal in accordance3w1ch the first part of claim
1 and to an apparatus in accordance with the first part of

- ¢claim 6.

- The use of stages which emit an alternating signal that sérves
for controlliing a stage connected thereto is gemerally known.
Control stages of this type mayy-for'example, incorporate a
micro-processor which emits an alteraating signal in the form
of a digital signal and thereby contrels a stage'cgnnected
thereto. Oscillators are also known which use a sinusoidal,
rectangular or some cther form of alternating signal for the

purposes of processing further signals via appropriate stages.

One can conceive of various ways in which the alternating
signal, which is emitted by a contrel stage of the said type
and is alsc referred to hereinafter as an cscillatory signal,
can alter its waveform. Thus, for example, it may happen that
there is a shift in potential due to the fact that a dec
voltage is superimposed con the oscillatory sigrnal.
Furthermore, it is géssible for the duty ratic of the
cscillatory signal to alter. In dependence on the equipment in
which the céntrol stage is being used, or, in dependence on
the operaticnal state, alterations of this type may be wanted

or they may point to a defect in the contrel stage.

The object of the present invention is to monitor the state of

an alternating signal in a simple manner.

This cbject is achieved by means of a method in accordance

with claim 1 and by an apparatus in accordance with claim 6.
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i sed i pthat—the—proeessing stage corrprl ses a ca- pacitor (20
i | EME&T SQE%%H her e

J's connected b_ terminal . -:to.the generat ofREPLAG

s prov‘wi “W Wm;{ or current deV|ce (21, 22) which charges or
di schar geSsMtiyeal g“ﬁfn1na| usi ng a predeter- m néd current mhereby
a processed slgnal (U') is produc€d; which signal, follow ng any
change in the vol tage of the alternating signal (LB), noves t o-
Wwards a predeterm ned voltagée -value (U2) in a pre- determned tinely
manner. 9. App@lmiwes i n accordance with any of the Cains 6 to 8,
-characterised in that, evaluating neans (17) forma control signa

(So), whose val ue provi des %,

on the ba- sils oMeathedct sm.,ieiw fﬁé %SLM& Me)r tional fault,

a m@ﬁm comro systemg eha@@temsed in that,

- the altemnating signal (Us) is processed ?in such
a way as to produce a procsssed signal (Ui; UT)
whose timing waveform provides a measure for
the duty ratic and/or for a possible dc voltage
component of the altemating signal, that

- the processed signal {Ul; UF') is compared with

at least two predetermined reference values

. {Ur1, Ur3) whereby corresponding comparison
values (Ua1, Ua3) are produced and that

- the duty ratio and/or the dc voltage component
of the altemating signal is determined on the
basis of the comparison values (Ua1, Ua3) in
that the comparison values (Ual, Ua3) are
combined with one another using an EXOR or
an OR function.

2. Method in accordance with Claim 1, characterised
in that, the alternating signal (Us) is processed in
that it is smoothed whereby the processed signal
{Ui) comprises a de voltage component whose val-
ue provides & measure for the duty ratio and/or for
the dc voitage component of the alternating signal
{Us) and may comprise an ac voltage part having a
predetermined amplitude whereby the alternating
signal (Us) can, where necessary, be regenerated
{(Ua2) from the ac voltage component.

3. Method in accordance with Claim 1, characterised
in that, the alternating signal (Us) is processed in
that a signal derived therefrom is subjected to a volt-
age in such a way that, following any change in the

Tkie is the replacement shest
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10. Apparatus Tn accordance with any of the Cains 6 (ﬁo 9,

char act er i;S@eui o s(13), which can be contr Eﬁﬁdcmmgmrsgggfid
of - the al tjeiishgud]s u | are regul ated down to a quiescent
operatlonas evel standby node) onﬁ%he basi s of the values of the

conparison signals (Ual, Ua3).

voltage of the altemating signal (Usj, the derived
signal moves towards a predelermined voltage val-
ue {Ur2) in a predetermined timely manner.

4, Method in accordance with any of the Claims 1 to
3, charactarised in that, a control signal {(So), whose
value provides a measure for a poasible operational
fault, is formed on the basis of the comparison sig-
nals (Uai, Ua3). :

8. Method in accordance with any of the Claims 1 to
4, characterised in that, means (13), which can be
controlied with the aid of the aiternating signal, are
regulated down to a quiescent operational level
(standby mode) on the basis of the values of the
comparison signals (Ua1, Ua8).

8. Apparatus for monitoring an alternating signal {Us)
for a motor control system which is produced by
generator means (10), characterised in that,

- there is provided a processing stage (11, 20,
21) which processes the alternating signai (Us)
in such a way as to produce a processsd signal
{Ui; U') whose timing waveform provides &
measure for the duty ratic and/or for a possibie
dc voitage component of the altemating sagnaﬂ N
that

= there are provided comparison means (14, 16)
which compare the processed signai (Uj; UI")
with at least two predstermined reference val-

- ues (Ur1, Ur3) whereby corresponding compar-
~ ison values (Ua1, Ua3) are produced and that

there are provided EXOR or OR gates (17, 17")
which determine the duty ratio and/or the dec

. This is the replacement sheet
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voltage component of the aﬂtemamng signal on
the bagis of the comparison valiiés (Ua1, Ua3).

7. Apparatus in accordance with Claim 6, character-
ised in that, the processing stage includes smooth-
ing means (11) which smooth the altemating signal
{Us) in such & way that the processed signal (Ui)
comprises a dc voltage compenent whese vaiue
provides a measure for the duty ratio and/or the dc
voltage component of the alternating signal (Us)
and may comprise an ac voltage part having a pre-
determined amplitude whereby the alternating sig-
nal {Us) can, where necessary, be regenerated
(Ua2) from the ac voltage component.

8. Apparatus in accordance with Claim 8, character-

" ised in that, the processing stage comprises a ca-
pacitor {20) which is connected by its first terminal
to the generator {10) and that there is provided a
voltage or current device (21, 22) which charges or
discharges the second terminal using a predeter-
mined current whereby a processed signal (Uf') is
produced, which signal, following any change in the
voltage of the alternating signal (Us), moves to-
wards a predetermined voitage value (Ur2) in a pre-
determined timely manner.

8. Apparatus in accordance with any of the Claims 6
o 8, characterised in that, evaluating means (17)
form a control signal (So), whese value provides a
measure for a possible operational fault, on the ba-
sis of the comparison signals (Uat, Ua3].

10. Apparatus in accordance with any of the Claims 6
to 9, characterised in that, means (13}, which can
be controlied with the aid of the alternating signal,
are reguiated down 1o a quiescent operational level
{standby mode) on the basis of the values of the
comparison signals (Ua1l, Ua3).
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It is the object of the preseant inventioz to moanitor
the state, such as the cloeck ratie or DC component,
of an alternating sigmal.

According toc the invention, the altermating signal
teo be monitored is conditiened im such a way that,
by means of a simple compariscn with reference
voltages, it is possible to draw conclusicmns about
the clock ratic or a BC component. As a result, for
example, various informaticn can be transmitted sver
one feed line. It is alse possible to monitor the
ocperating state of the stage genég’ating the alter- -
nating signal. .

The invention may be used, for example, £for cpera-
tional monitoring of a video recordez.

Fig. 1.
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