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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.
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The conditioning of the changing sigmal can be
effected, for example, in that the latter is essemtially

 smoothed. The value of the smoothed sigmal is a measure

of a possible DC compoment and/or of the clock ratio of

‘the changing signal.

Another possibility £for coanditioning is, -f@r
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,
which is controlled 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
potential at the second side, commected to the £first
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-
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
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
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
control 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 si@l_!@y_m_____——
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& prescribed state of the connected stages can thea be
controlled. |

Operational monitoring of this type can be used,
for es
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:
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

embodiment;

Fig. 4: shows variations of gignals in the exemplary

embodiment of Fig. 3

Before the description of the exemplary embodi-
mnents is gone inte in more detall, it should be pointed
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 combimed inte units. These blocks may be
realized in integrated or hybrid technolegy or as
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,

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

which routes control signals Us via a comditioning stage,
which in this exexmplary embodiment is daéigaed 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
output of the control device 10, and a capacitor 1lb,
which is connected between the éaecnd 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
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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
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 signal So is fed to further drive means
which apply current to the motor 13. These further drive
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.

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
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
Figures 2a and 2b in 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,
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
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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signal 8o of the EX-OR gate 17 is high, as a result of
which the operatiom of the ocutput stage containing the
stage 18 is not 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 alsc possible that a lower range is p:r@vided £@§

——
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the signmal Us. In this case, the circuit of Fig. 1 can
also be used for the purpose of determining a pessible DC
compenent of the signal Us.

The block diagram of a second @xemplm embodi -
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
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 mgthing element 11 but via
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
input and at the comparator 16 to the invertimg 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
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
thke case of a preferrad 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
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
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(see Fig. 3), f£from which the signal Ui’ 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
long as Us remains "high®, the right-band 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
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
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
dashed lines or chain-dotted limes, 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
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

to a value which virtually corresponds to that of the

earth potential Um. The exponential voltage variatiom on
" the right-hand side of the capacitor once more tends to

Ur2, the third reference voltage Ur3 not being exceeded
in normal operatiomn, however. o .

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 ome of the ocutput signals Usl, Ua2 is

always "high®, if it is initially neglected that in the
event of a voltage jump in Us the signal Ui’ does not
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follow arbitrarily quickly. Hence, the output sigmal So
of the gate 17 is "high" in normal operation. However,
since, as already indi@ated,' Ui’ rispes or falls only at
a finite speed, brief drops in the signal 80 are to be
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
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
of OR gate, such as is realized, for example, 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
€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
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. _

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, as a result of which normal
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
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in the fact that there is reliable momitoring for the
contzol 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 s3 y~trieally araund this value, faulty functioming
cecurs in Fig. 1 1f the operating voltage 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

th@'@apaeit@:. 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 cf th@'valueg for the
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reference voltages Ur, it is possible not omly to
detect when the signal Us assumes & DC value, but
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 functioms 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

be used for controlling other functions.
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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

controlled with the aid of the altermating sigumal, are

controlled down into quiescent operation (standby
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cperation) .

6. - Device for monitoring an alternatiang signal (Us)

which is generated by generator meaus (10), characterized

in that

- 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

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
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.

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

tha-.t the conditiomed signal {(Ui) has a DC component whose
value is a measure of the pulse duty ratic amnd/ocx the DC

ent of the alternating sigbal (Us), and can have an

COmMPOn

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
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 ozr discharges the second termimal with a pre-
scribed current, as a result of which a conditioned
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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terized in that, oo the basis of the comparison signals
(Ual, Ua3), evaluatiom means (17) form a coatrol signal
(Sc) whose value is a measure of a possible cperatiocnmal
disturbance.

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
cpezration) . ' '

e

"

I

laced



