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Device with anplifier nmeans including safety neans, and with filter neans
connected to the anplifier neans The invention relates to a device with a
circuit arrangenment conprising anplifier neans for the anplification of
signal s, which W@3T4®¥er neans conprise an agplifier output, OPCTARIYM4he
anplifier neans produce anplified signals, and safety nmeans for limting
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5 conprising ter neans connectegaﬁg@&ﬁ lﬁ%ﬁ%@%ﬁ%put of t etU&rt@ﬁ{e
anpl i fi er neamwplifigrimeans i | t er nmeans are adapted to extract undesired signal
conponents fromthe anplified signals and conprise a series arrangenent of
a capacitor and a resistor. Such a device of the type defined in the

openi ng paragraph is known, for 10 exanple, fromthe Data Book entitled
"Seni conductors for Radio and Audi o Systens TDA 1386T to TSA 6060"
published by the Applicant in 1995. The Data Book discloses such a device

in the formof an applicat TR inveritionirlafed to 2 @evibd ¥ith Al Buid arrhsgRmiehtContiisinp0
the type designation TDAL514A. For the processing of signals, in particular

for anplifyi ngmplienmeans farsthe pmplificationiof sigealspivhisk amplifier maeans canmmg@rre nt
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| oad connect etheans droadapwed t0 extractmrdesiredaignal components frohf the amiplified/sigdalsodnda
short-circuit of the output the a i fier, out i, connected to the

ref erence pot SATPHSE § $erics Afangement,0f:3 Fapacitor gﬁs“’ﬂﬁ‘?ﬁ supply a
conparatively large output current, as a result of V\/m ch the power
dissipation in the anplifier means increases strongly and, conseguently,

the tenperature of the anpSF@ﬁ‘bﬂe"FMf§h¢W§E§°§¥qddﬂ OpeRing PaFAgraph; it knosumy for
of the knoyp ¢ i €, fé(lﬁgSI : Dat® Ofenﬂﬁapmétﬁﬁuétb@fﬁrk&ﬁo%ﬂ%w fefid iTIHAd

hence the 25 [1fier neans 1n the casé of such
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t enper at ur e ofdetipmtionTIDAIMdAeans. The safety nmeans of the anplifier neans
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a rapid rise of the power
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amplifier means of the circuit arrangement having an amplifier output connected to one
terminal of the loudspeaker, which has a second terminal connected to a reference potential.
In the known device the loudspeaker constitutes the load connected to the amplifier means.

20 If in the vent of a short-circuit of the output the amplifier output is connected to

the reference potential terminal the amplifier means will supply a comparatively large output
current, as a result of which the power dissipation in the amplifier means increases strongly
- and, consequently, the temperature of the amplifier means rises strongly. The amplifier
means of the known device include safety means which limit the output current and hence the
25 power dissipation of the amplifier means in the case of such a short-circuit of the output,
which precludes damage to the amplifier means as a result of an excessive power dissipation
and a consequent excessive temperature rise in the amplifier means or an excessive
temperature of the amplifier means. The safety means of the amplifier means in the known
device are formed by power-increase safety means, which detect a rapid rise of the power



anplifier neans when either one of the power-increase safety neans and the
tenperature safety neans detect a critical value. 5 The
circuit arrangenent of the known device has filter means connected to the
anplifier output of the anplifier neans, which filter means are adapted to
renove undesiwesr/4sesih- f r equency si gnal con?onents fromthe axmimsbiedo

signals. Particularly signal conponents of“anplified signals having a high
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fromthe anplified signals, which would give rise to instabilities in the
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are referred to as a Boucherot circuit. .
Such a device of the type defined in the opening paragraph has the
25 problem that in the event of a fault condition the resistor of the filter means receive a
comparatively large output current from the amplifier means, in which case the resistor of
. the filter means is subjected to a excessive load. Such a fault condition occurs, for example,
if owing to, for example, excessive aging, a production fault which manifests itself at a Jater
stage, or the occurrence of an overvoltage the capacitor of the filter means breaks down and
30 then constitutes a short-circuit, in which fault condition the resistor of the filter means is
connected to the output of the amplifier means via the short-circuit formed by the capacitor.
The safety means of the amplifier means then do not limit the output current of the amplifier
means, because the output is not short-circuited and, as a consequence, the power dissipation

in the amplifier means is smaller than the critical power dissipation for the amplifier means,



consequently short-circuited capacitor of the filter means. In addition to
t he undesired high- frequency but | ow power signal conponents already
appearing across the resistor of the filter means in nornmal operation, this
also results in a substantial portion of the | owfrequency 5 high-power

si gnal conponenwe 93Ms9she anplified signal, V\/?i ch in normal opeperiBaTOM2Pear
only across the | oad, and hence a substantial portion of the conparatively
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paragraph. It is an object of the invention to_avoid the afqre-nentioned

probl ens and &onseguense,the thale device £pwld dhemeatch firg. Eorr thisyreason it iskngwaapd alsoof
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type defined in H:lle openi ng paragraph 25 substantially w thout any
addi ti onal ratWhetg given temperature ds peaghads avhich is Agyves shan the impermissibly\high t he
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accordi ng to tprecluding aty safety siskl presemted by tin impeymissibilyf higie temperatire fopthei safety
paragraph is characterized in.tha hg,.circuit.arrangenent. in addition 30
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this way it is achieved that .in_the eyent of a fau condition in whi t he
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conponents of the anplifieg; gigRdject SR ihveatidd toUvollthé BedrEifmentioned problems and

at the same time the afore-mentioned safety risk in a device of the type defined in the
opening paragraph and to improve a device of the type defined in the opening paragraph
25 substantially without any additional material means and to provide an impr'oved device in
which the resistor of the filter means is protected against overload and damage without being
constructed as a safety resistor.
To achieve this object, according to the invention, a device of the type
defined in the opening paragraph is characterized in that the circuit arrangement in addition
30 comprises inductance means which constitute an inductive resistance and which are arranged
in parallel with the resistor of the filter means.
In this way it is achieved that in the event of a fault condition in which
the capacitor of the filter means constitutes a short-circuit, the inductance means arranged in
parallel with the resistor of the filter means effectively constitute a short-circuit for the low-



| ow-frequency hi gh-power signal conponents are not drained to a reference
potential termnal via the resistor but via the inductance neans. Thus only
t he hi gh-frequency | ow power signal conponents are applied to the resistor
of the filter neans in the case of a fault, which 5 conponents are al so

applied to tiwpgmsssstor of the filter neans in normal operathcgRnobs t he
capaci tor does not constitute a short-cirCuit, and which do not overl oad
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a short - ci rVé4,fhe resigtor; byt via, therinductanee meansg Rhysonly the highrfrequeney lownpewer signahat
t he saf etycgﬁﬁ,aﬁmf faRbithd Risi adal ' put
condition and adv%n?ggglgusl 'ﬁ W@?E%@%ﬁ?“éﬁﬁﬁéﬁy‘%‘? ‘{fﬁ“?“‘t‘a'ﬁpq?’@ﬁ er
means, tdhercomponantssare dlsngppliedaigdhe tesistor of thel filter sneans imsormak operationy ivhem the

“whi ch the | | - a0ad s . l.R.nor mal
oper at i on, “apusioE o088 ndt todsfiaf 8 it Rk 8 i Bo qor oyesiond e rsipor. Fhib B
hi gh- f lr?aquaheﬁddamagq)mwi_t ishgmdcessmoh 3 lcensttacl:t tlheresistdrcdf th&lﬁlm'amf 5 hﬁﬁ sﬁfﬁ‘ty
virtually a short-cjircuit, re the parallel . ngenent fornmpd by the
resi stor of‘ei‘ﬁg”#’ﬁ t&am hﬁeﬁ’%“éﬁaﬂ m&m@g{ﬁ’gaﬁé‘m‘ﬂﬁmt’hﬂmt any

hi gh-frequ kSi gnal conponents the inductance neans practically

constitute a very hi ga | npedance, so:that the addition of the inductance 20
means t&the filter neak®theLass pka fapltthe mguctancs means formaa shortegircyitiferther ¢ he

filter neangwt ,,gﬂaghggm%&' | 'ﬁﬂﬁl&‘ﬁuﬂ@r I %ﬁyrﬂaﬁs' means
for a devi ggwifﬁéqaccor an e.‘\é/rvli";d t he |gcil_e'n’tsiqotuhat(cﬂzgl‘?l1 e lor.rregfh@g, grﬁ& "
exanpl e, a means detectiacshort-civcuited outpuscorditien-aridradvantageouslyndimitthe outputturtent d
wth | ow | al. | G4l ewWMth th .
vent i on' 1 ARBIOS Jitape, BERKY brochilng e ek A BiREY SIRHST 1 L el BF v
t hei r saf etthe desined safety is [geafanteedcagaieans as wel | as the inductance nmeans are
accompdated on a printed circuit hoar d the in tance neans are.
consti tgsed by a plroi nt e3“‘88%@8?8?8°‘By‘%3§%‘&?ﬁ8‘°ﬂ?3ﬁ%§f‘?’@%’# We%ﬂ???m!h
the Safj ety mmblﬂghiﬁbﬁ\ﬁnﬁd ﬂdvspomesipaaampd hdlnTtanof maichntel cdpasios immasd' glipa a
printed circuit boar er onmpact and .snal |l constructio a device in
accor dance HPTFICHE '3??‘?‘ %ﬁ@éﬂﬁF’gﬁTWﬂﬁ% £omed by fhe resisigr qdﬁ‘? 8{‘?5&“?“5‘5 pad;
then pr oveckhi nduttaiicd! Heds NP ' conipdnérté iR dndii¢tanice
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constituted by a neande printed conductor, which has the advantage

that the  amplifig/signals hardly
PCT/1B97/ 00420 The inductance means for a device in accordance with the invention can
be formed by, for example, a ferrite bead, in which case the inductance means are obtained
with low material cost. However, for a device in accordance with the invention it has proved
25 to be advantageous if the amplifier means with their safety means and the filter means as
well as the inductance means are accommodated on a printed circuit board, and the
inductance means are constituted by a printed conductor. By arranging the ampiiﬁcr means
with the safety means and the filter means as well as the inductance means on a printed
circuit board 5 very compact and small construction of a device in accordance with the
30 invention is possible, while in addition it has then proved to be very simple when the
inductance means are formed by a printed conductor because with such a printed conductor
the inductance means are obtained substantially without any additional materiat cost.
The inductance means of a device in accordance with the invention can be
constituted by a meander-shaped printed conductor, which has the advantage that the



I nduct ance neans can then be realized on a small area of the printed
circuit board but have only a | ow i nductance, because the overal

i nduct ance of the neander-shaped conductor is smaller than the sum of the

i nduct ances of the individual conductor portions. Therefore, it has proved
to be very advaWOJ4¥E in a device in accordance with the i nvecrimsnoifot he
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filter means, which has the advantage that, for -exanple for test purposes,
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arrangenent is accommodated on” a prin “circuit board and whose inductance
means are 2@rned by a spiral printed conductor. Figure 3 shows a
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drawings, which show two exemplary embodiments to which the invention is not limited.
Figure 1 is a block-schematic diagram of a device in accordance with a
first exemplary embodiment of the invention, which comprises a circuit arrangement for

25 processing and amplifying signals, which comprises amplifier means and filter means for
removing undesired signal components from the amplified signals supplied by the amplifier
means to a load via an amplifier output, as well as inductance means connected to the
amplifier output of the amplifier means via a capacitor of the filter means, the device
comprising a loudspeaker as the load connected to the circuit arrangement.

30 Figure 2 shows the device in accordance with the first exemplary
embodiment of the invention, whose circuit arrangement is accommodated on a printed
circuit board and whose inductance means are formed by a spiral printed conductor.

Figure 3 shows a block-schematic diagram of a device in accordance with
a second exemplary embodiment of the invention, which comprises a circuit arrangement for
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PCT/ 1 B97/ 00420 processing and anplifying signals, which conprises anplifier
means and filter means for renovi ng undesired signal conponents fromthe
anplified signals supplied by the anplifier neans to a load via an

anplifier ouwowrisssss wel | as inductance rTFans connect ed di r egirhioAgesdohe
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moni to ][ tﬂprqampﬁﬁeﬂ'ﬂs'fhe)ahbmddﬁpm signale 1SV i\n'eeﬁltemblbysl th&&(ljpinﬁltde&empﬁghwpihd
rise of the r .di ssi patj t owar.ds ¢griti.cal  power..djssipation, iC
¥ eachedanh Hified dais sfimats M wupplfen 1% dhe ek 5585 8 B e SabRpcE e
the outout amiplifieineirdsaonhectsdcto g mput! filterBover di ssipation in the
short-circuited output condition so as_to _preclude danmage to_the anplifier

means 10. The tenperat urlhe applificy means 40 nclude safety means; 1] fop Limiting| thg cugt 5
critical  current I, of the amplifier means 10, when necessary, thereby preciuding damage to the

amplifier means 10 as a result of an excessive power dissipation in the amplifier means 10
and a consequent excessive temperature rise in the amplifier means 10. The safety means 11
25 particularly limit the output current I, of the amplifier means 10 in a short-circuited output
condition, in which an amplifier output 12, which serves to supply the amplified signals SA
from the amplifier means 10, are connected to a reference potential terminal 13.
The safety means 11 of the amplifier means 10 are formed by power-
increase safety means 14 and by temperature safety means 15. The power-increase safety
30 means 14 monitor the power dissipation of the amplifier means 10 and detect a rapid rise of
the power dissipation towards a critical power dissipation, which is reached in the case of the
short-circuited output condition, and limit the output current I, and hence the power
dissipation in the short-circuited output condition so as to preclude damage to the amplifier
means 10. The temperature safety means 15 of the safety means 11 detect a critical



WD 97/ 45951 7 . PCT/ 1 B97/ 00420
tenperature of the anplifier neans 10 and limt the output current I[err]
and hence the power dissipation of the anplifier neans 10 so as to preclude
damage to the anplifier nmeans 10 as a result of an excessive tenperature of
the anplifier nWQ934d51 The anplifier output,12 of the anplifi eCTmes200
IS connected to an 5 out put 16 of the circuit arrangenent 2, on which

output the a bt Kk
device 1 has on t%‘%%%rfgﬁ@ nect e ?g@%%%%_t &ng@é@ﬁg‘ %Idr%ﬂ&{ threrij%wer
arrangement 2 dissipgioncfdhe emphﬁ@ﬂ me#ns 100 [as ¢l prechide darBagesto sheamplified means b@ as

ref erence pot g%ﬁloft gr arranjﬂg Qﬁmﬂ%%ﬁﬁérgﬁp% forms a | oad

connected to the circuil The circuit
arrangenment 2 conpri ses f i Theamphfiersouipt 12/f die miplifiep Rreans Hylis tconricbeed to an

anplifier tput 1 the amplifier s 10 and whi ch rve to renove
undesi red 5‘% Wérﬁ“g"ﬁ asm&em%nﬁpw Yhich outpyt,the amp ii%“?/\ﬂg?ﬁ‘\s PAare,
means conpr i SQvﬁlaﬁl%r TS IGUdspeaRia ot meheﬁcmmbﬁ@fenﬂﬁap&ﬂm&tmuﬁé Qﬁrgﬂigl(%f
a few ahns only. The capacitor 18 of the filter nmeans 17 in the device 1 In

accor dance wi tthe ¢iFaitiamangament 2slﬁcmﬁ0n41t¢m§elr‘lf the joudspeakes 3nis connsetedjito thet | y

E:gn?lggt ggp![ l)f!t géuél}lce pot e n??'a terr#%é%‘gﬁﬁ n@ﬁmﬁt ‘%er means t%;he![ﬁﬁcgu

drai n high- fraumn@tﬂow power signal conponents SA to the reference
potenti al rm nal 13. Arm?ﬂ gﬁrts such [ilter S are g'feﬁ red to asteaél
Boucher ot rcuit. In additlofff mee ﬁtm?nﬁ& a‘ﬁ

conprises 20 to dblhplifiee ompanm dfthe \ahipﬁﬂe:f Medfis A0 dnd Guliidh s6fve' l@&bﬁbﬁl@xﬁiesned
whi ch i nduct ance neans hav?reon ter F}iﬁﬁ ng&c%{g tg the node between the
capaci tor 18 Aig¥ek¢pmponents s'ﬂ“&"t ich dilter means compriss,  series
connected to tipRngdint Bf@eaﬁwkﬁurs&&A/te%:stohqm&laafewtdhfnsmy e chhiéRor218 of the
second term nal, connected to the reference potential termnal_ 13 and are

thus arranged fiT gasy 1%in W@ﬁ"’?‘hé in acgordapee with the inyention shosyn We@!ﬂ%"eﬂ?ls 25
The anplifisd Shiidah AirelnPiorile Sibifer oudfin 17l thefesiih 19of fie Mikr
requ n req uenC|es range

anplifier neans 10 have Cy spectrum i
from zero her tconuested to ghe mmmmmnmnarlﬁzrhammmsdﬂm dypigrhigh-on of

the filter |
frequency spe??&uénz"gw}?éb’grnp% %@f’é‘%%ﬁgl {"én W@%&]%@gi ¥%n‘§mm§
for which the dxpértscsuclrfiltes méansaanel referred tooasca Bowcheroteinamit?0 30 functi on
differently. A first frequenc has. Iovv-fre hi ower_si naI
conmponents of O Hz to apprg’if%ﬁ{' 3ﬁ'2 %—aﬁyﬂﬁéﬂ'&é}

si gnal conpOneRkREAtEmeaR\2Y, which foin aﬁqﬂtmiu\fﬁmﬁtah& twisich ﬁuﬂﬁﬁﬂ&hﬁbn@havé one

second frequencgli‘l fge of the arrpl |f|ed signal s SA has undesir
hi gh-f r equency® E‘ﬂ nodsbetyrop he cappcitoy 18 @ng the ’["95‘8' T8 of the fitter

means 17 and are thus connected to the amplifier output 12 via the capacitor 18, and have a

second terminal connected to the reference potential terminal 13 and are thus arranged in
parallel with the resistor 19 of the filter means 17.

25 The amplified signals SA produced on the amplifier output 12 by the
amplifier means 10 have a frequency spectrum in which the frequencies range from zero
hertz to a few hundreds of kilohertz. To explain the operation of the filter means 17 and the

- inductance means 20 it is useful to divide the frequency spectrum of the amplified signals SA
into two frequency ranges for which the filter means 17 and the inductance means 20

30 function differently.

A first frequency range has low-frequency high-power signal components
of 0 Hz to approximately 20 kHz. The low-frequency high-power signal components are
converted into sound waves by the loudspeaker 3. A second frequency range of the amplified
signals SA has undesired high-frequency signal components of approximately 20 kHz to a
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few hundreds of kHz, which are essentially renoved by the filter neans 17
in order to preclude undesired effects in the | oudspeaker 3. If the circuit
arrangenment 2 would not include filter nmeans 17, the undesired

hi gh-frequencwodrgsesi conponents of the anplified signals SAppp be
renoved, which would give rise to instabi InBties in the circuit gﬁﬁmﬁﬂﬁ

a1 e s e el G ket i e cateptitly. SRl Bbe diign meanso i beordernion &
not supply piohide aindiditd effécts fn the oudispdakér 3. 1RBE CHRRE Srrhiy fi\nfoﬁlq hot

arrangenent 2. which would result in undesirable effects. In norma
operation t HElude|filter means L7, the wadesised high-feeayensy signal pompannnts ofdhe Rmplified

| ow f r equeng i @R- ' : Lo i .S .. SA,
e n o glh S RGNS o b ove BB WotldLivs % @b @ 0B,

di sposed3i nagsanggmeny 2,intwhicthease ithe eircuitearrapgentent 2svonld alsaisapply amplifisd signals

| ow f r equen i i e nost ally tr mitted to
the | oudspested B idiaREer 3 in B TRRCIe X Folly THESpptl oo stgsdlt ST e

i rrgedancg hmie\gce:c band heﬂmau% uieeclnwn asangesnent 2| fmch WOURDRAME in &?ndeﬂrdbl'te?ffectsf
undesi red hi gh-frequency, but W- power  signal conponents, as a result o
whi ch the undesired hi ghl-n%mf?ﬁ?m&‘?r 7 TEARE (L / Present a vaninbigheimpsdance to
drai ned to tHtGowaraeRyhigh signal %ﬂpd?ﬁhts@tﬂé'ﬁnﬂlﬁfedfsighﬂgrsAWipﬁ) 17,
thus precludi ng undesired _effects. The 1 npedance presented to the high-

fr equené@ I BQPEHW@F with fhe, impedancsof the loydsneaken 3, which jscdisposedein pasallel with the
nor mal oper i ' t y . €l ] r, - \M t he
Fesi st or 10 ap et 17 b R ot it 1ow Abohency hifh o AERA olidBack oty 0
means 20 haglsnost wholly trgnsmittédntiol the tandspeaker (e Ih noinsal ofiératier the diltepmeninse1¥ i | t er
means 17. | f a t Si Lon in th Ifcyit arrangenent .2, in
whi oh the cDishd aiBedines Bk lowed ahaf T Blpérincs 'S 4 fobbeaf o0 i tindesiva
anpl i }‘ i ed shiyhquu&?ya:rlldlovt—pml ?qsi%lnm qupnlaiemg, amrdsﬂmh imﬂaﬁfw I sigdt mgNer
si gha npanent s the a (fied signa A.reach {he paral| \ .
ar r angerant TPRYGREY Yoy PoRe’ SRl comperent a5 drabngd ko fhe;rpfereact poepral teymisal 13-yige
i nduct ance dwafilter 3feaps ¢3,ohis precludipg dadesiredoffedls. i Theifip¥ddnt¥\pleSented dhé high-

wi th the inmpedance of the resistor 19 to these | owfrequency hi gh-power

si gnal conpiaYRSY lopPawrisignal compoyents dirgiped via ther filkeg rasans 1Rin; rorgrahoperatigal
conponent s ayehéeﬁzaeaaﬁceld.&nﬁzmmghwo?:ﬁﬁu{seﬂ Wh_ﬁrirf«.ereei%l : t?g,blo@'oniyear fw'Gims! 3

via the inductance neans 20 in the fault situation. is fadlt situation
t he provi si 8nthet in perma), gperationcibe inductancemeans 28thave virwaljy pe influance: orcthe dilter 30

frequengyg hE&Ebnp&P’EﬁgﬁE% gghponents from being drained to the reference'

potential term nal via the resistor 19, as a result of which the

tenperature of the resi slthe tasedefosfanlisiteasion ie thergircuitiasrsngementi2 gin which the
a9 °F iSRS SRR EE SGPebSB  , ¢ o
al t hough t heonsequently; ali®thedowdrequeny digispowedr cigariccomponents ofnhe aiplifigd signals
avai | abl e | K P&é% threepsairailtef):rmangement formed by the inductance means 20 and the resistor 19.
25 The inductance means 20 present an impedance which is very low in comparison with the
impedance of the resistor 19 to these low-frequency high-power signal components, as a
result of which the low-frequency high-power signal components are essentially drained to
-the reference potential terminal 13 via the inductance means 20 in the fault situation. In this
fault situation the provision of the inductance means 20 advantageously prevent the low-
30 frequency high-power signal components from being drained to the reference potential
terminal 13 via the resistor 19, as a result of which the temperature of the resistor 19 does

not become impermissibly high and damaging of the resistor 19 is consequently avoided. In
this fault situation the provision of the inductance means 20 precludes a safety risk although
the resistor 19 is advantageously formed by a commercially available low-cost resistor.
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In this fault situation the high-frequency | ow power signal conponents are
drained to the reference potential termnal 13 in the sane way as via the
resistor 19 in normal operation because the inpedance of the inductance
means 20 for t NO®/4PA5SYK r equency | ow power signal conponents i SPCTAB97/00420
substantially higher than the i npedance of the resistor 19, 5 which is

only a few ohnms. In the fayli mﬁjﬁﬁh% EQ-M{, > L L
short-circuit, the greater palrsfﬂlo_ t _e.stlhgnzl;} co eoﬁ@ﬁtg o? %ﬁga!;c%ng{plﬁ#iﬁsdﬁ-e
si gnal s SA arstained, ¢ thevefegense potentigl termimal t18 dn dhet ame wayr asevia the [resistdr 89 it he
amplifier ne 10 1 ' t ' Lnal: 13 Vi a
the. 1 nduct anctmaLebeaii bk 1o puiSalis 3 S GaRBE sk JEOE Mg Doty
10 10 det ectlow-pwertsigual components is spbstamtiatigihfighen than dhd impedancé of thetrpsistor 19,
current I[err].of .the anplifier neans 10. This prevents the anplifier means
10 from beSng‘l"h‘ﬁ{‘réi;g@ytfggﬁ'n"bé&scess output current I[err] in the fault
situation, in which the capahe fait siBation, i*which the ciphdif 18 TotmisheshoRciikui) iR
means 20 only present a very |ow inpedance to the [owfrequency high-power

si gnal conponfeatsr part of thesignal components of the amplified signals SA| and Jencgrfhe greater part
short-circui t@F’tbQ%ﬂ% iyt i SOVE S tentiz

i nduct ance neans in thgﬁg%ilée P‘ﬁ%@é@rﬁﬁg{ﬁ% %kﬁlﬁée@ ﬁant@%ﬁ'?élr%t%g oovvn l| n
Figure 1 has temainali3viathe inductance mé¢ans 30, soctbatnibe safetly meaay 41 bfithe amplifies means

can be us [ f . ' - ' ' ke £

Faul ¢ st t Dy Sy B g s tEART bl it i R e Sl cfteds 1 o W0 bl
short - ci rcui t means ¥0s Thix precentsithe amplifiersieans t18cfemn being damaget ibyan exbess output

i nduct ance neans a pri.nted conductor, which.will .be described.n noye
ot i | ui th r GHRERE TuiD tho BRI, o ich e caBmeiie 18 i Shotchiter g the iductance
accordance W irigars' 20 énly Prdsemta W%B@nﬁﬁdhwlw thdloWfrédtendy gh-power sigans 10
with their safety nmeans 11 and the filter neans 17 as wel| as_the .

i nduct ance meSeTarepgutsof the amphificd sigoals 34, 50 that ajraopt an short-cirgyged guipyt copdition

I nput si gngJ Seekars.S!I can be applied to the circuit arrangenment 2 via an

i nput socket 22 formng the input 6 of the circuit arrangenent 2, onto
whi ch socket a signal sour Ehe provisioans thy induatance means inthe isaccprdanceiwijth e

L e, PS8y R S Kol b b el e
i ntegrated ci resistor caf beusyd ime filter means without any safSty risibin/the event ofid faultsitation
e 20 BB i cosf B o€ PO o R SRBRSIEY D200,
t he i nduct2mhcedvanageouso zonstrabl the imhictancectheans las ¢ printedwohduetoy, whiidh twillrtel
L oS3 e bR o Bk Mg s 20,05, 2 op el pri e
smal | area on the Figure 2 shows the device 1 in accordance with the invention of Figure 1,
in which the amplifier means 10-with their safety means 11 and the filter means 17 as well as
the inductance means 20 are accommodated on a printed circuit board 21. The input signals
25 SI can be applied to the circuit arrangement 2 via an input socket 22 forming the input 6 of
the circuit arrangement 2, onto which socket a signal source corresponding to the signal
source 5 of Figure 1 can be plugged. The preamplifier 7 and the input filter 8 as well as the
amplifier means 10 with their safety means 11 are implemented as an integrated circuit 23
I1o).
30 Suitably, the inductance means 20 are formed by a spiral printed
conductor 24. By constructing the inductance means 20 as a printed conductor 24 on 2
. printed circuit board 21 the inductance means 20 are obtained practically without any
additional material cost. By constructing the inductance means 20 as a spiral printed
conductor 24 the inductance means 20 advantageously require only a very small area on the
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printed circuit board 21. Mreover, this results in inductance neans 20 for
whi ch the overall inductance of the spiral conductor 24 is equal to the sum
of the inductances of the individual conductor portions, which in a
favorabl e namw®e7/458siul ts i n i nduct ance nmegps 20 havi ng a cong@rmbya@kdy hi gh
I nductance. 5 Figure 3 shows a further device 1 in

accordance he. i i ' ' trol vice, ] onnect ed
to the i npﬁhﬁgao#&tﬁ fe %e\% légﬁﬁreg@rgﬁg gna %gg‘%?lgégé} m%"r‘rgﬁ Jer ‘ngf’égc bvezal
connect ed dsdugtance of the spiral comtiwatdr 246is @fudl e tibesnnrof the inductafices € WieCdividual
accordance with the i.nvention shown .i.n Figure the notor 25 s es to
drive a Corf W’r@g{‘%c@l lﬁan‘gwe &I 5SS 1 gpductance means %\‘lavmgpi | ter

means 26 r eghiparatively higlcimdengnce] ow power signal conmponents fromthe
anpl-ified signals SA produced on the anplifier output 12 by the anplifier
means 10° The filter nedigred showppa furthes devies &dn apoordageswith therinvensionein st or
19, whi ch ippi@Dh ¥péedf @trof WVice b&éu | S8 is5a &

directly to tlhe gp lifier ou% p%c%@?&?n thzﬁpgggozﬁ%? 1 eld\%}%%ﬂé]%ﬁ{lﬁgs
present caghmotorcdhisconpestedmastaload tx the onput pooftheidevice 4 ki theldetige 11D '

In the devi 0 - E e t n ve o t er,m nal
conneot ed dErdn Wi R KiveBHE pind\§ Y S8 BDISTEAErel Wi € Komeht
connect ed this¢ decknincembmienmonsholwa. r esi stor 19 and the capacitor 18 of the
filter ans 26 and thus,to the reference potential termnal 13 via the
capaci tgﬁ 18 of the fil ?éﬁ”%%%@&m?‘ﬁc%‘g UEHOE JoN-POSYET Stgnal components o o
26 present feom ehe/aplified sIBRKSIK proddted dn e ah{_pliﬁeﬁﬁitplitslgrbg%é Bmblifier MiBgdance
of notor 25 c%ﬁg ted in ggrallel with the filter nmeans 26, to the

| owf r equentdy gﬁ%m §mPprise 3rSeEerarrangement of the,psistor 49, whigh As enlya fews
a result of | dxid W f htCdaseisd Vififecthy rgnda{ggost
whol | 'y appl?ﬁeﬂfjk to t%&gh%?fg rgsg I'n ﬁ?prﬂr‘ﬁ?&gperaﬁ%ﬁ%ﬁgﬁ I ter nrirelghs 2

present an %appedtenA8ewhichiin theopresent ease is eonaedierhiodthe reference potentiak teymingl 1% ¢ he
hi gh-frgguency | ow powery,Si A t ' he

hi gh- f rgguency | ow pomerlnz#%ﬁé}fcegg%%gﬁtﬁéguﬁé tg? gfﬁﬁg%ﬁgh{aﬂgi?\g@tef%e
potenti al tterminalodonhected dirachy té thietamplifier owp®cl2 di have asedond cerminal icatmectedi es

in the circyi ' _ h '
o b S BoS RGeS SRS cRLRS 15 BBy U Vo
whi ch i s notheirefersacé potentia) tenniidal 13 iai the oapasiteis of the fiitepmeans @6by t he speed
control device form ng the signhals_.sourcg 5. 30 ... Ina fault
ol Tuati on i n the ol rcai tIOPAJBBHDS Se I [PFADH 26 RESsent 3.5 bjgh jmppier,
def ecti 20 ajeél ihbitipafisonn@ith thelifnpedabee oIS ichirGted iif Parakiel Hithodhe filter means
consequent li al so_ the | ow frequency  hi ?h- ower si_gnal cp!r;]‘:l)onent s of the
anplified s¥yiathe low- cy. pigh-pawey signa &?'anyeﬁéﬁ & ypplified Signpls SA, as a
i nduct ance p@ansf *ilichtle oW fre@iieh&y Bigh-pBwer! §iSndl RoipoAfsArd BIRIdSt wholly applied
to the motor 25. In normal operation the filter means 26 present an impedance much smaller
than the impedance of the motor 25 to the high-frequency low-power signal components, as a

25 result of which the high-frequency low-power signal components are drained to the reference
potential terminal 13 via the filter means 26. This precludes instabilities in the circuit
arrangement 2 which could cause the motor 25 to drive a Compact Disc present in the

-Compact Disc deck to be driven in a2 manner which is not in conformity with the input
signals SI supplied by the speed control device forming the signals source 5.

30 In a fault situation in the circuit arrangement 2, in which the capacitor 18
is defective and forms a short-circuit, the amplified signals SA and, consequently, also the
low-frequency high-power signal components of the amplified signals SA reach the paraliel
arrangement formed by the inductance means 20 and the resistor 19. The inductance means
20 present an impedance which is very low in comparison with the impedance of the resistor



20 present an inpedance which is very low in conparison with the inpedance
of the resistor WO 97/ 45951 11

PCT/ 1 B97/ 00420 19 to these | ow frequency hi gh-power signal conponents, as a
result of which the | ow frequency hi gh-power signal conponents are
essential |y dramooa/48953t he reference potenti ?i term nal 13 vi apcieaB97/00420
I'nductance neans 20 in the fault situation. I'n this fault situation the

provi sion of tjoqo itkde tovitieg a‘g,ﬁ?“ \V ‘
| ow-frequency hi gh-power 5 ?ésﬂi_égna Z@ﬁggﬁgﬂt S rgén%%ggﬁgﬁﬁétaé%cq g’etlﬂ‘g'
ref erence pot &regpesicy thighpowsr signal camponents atsi esseptiallyodrained 40 thesreferencé paiehtdl

anag g of .+ Rl 13iA B tante it 2R o PGS bR 1 3 e ioghdn o
provi si on of tprevision of therinductanas meis 20 mivantagedusly pedveitithé l@kﬁé&fﬂehébuﬂighlﬂaﬂler
resistor 19.is.advanta eou;}o&{’ﬂoﬁ d, by a con};rercialéqx,avai |,abl e | ow cost
resistor. 10 Signalcomp &ﬁﬁ@#éﬁﬂ{efg#@&w’s 3l de 13 viagthe vesjstor
| ow- pover si grig), aca MR Fivhidl Be WmpeiaoreloF thé'fe ‘Be&ﬂ? P“’“ b2
13 in the sarre,\l;v;y as via tr:e rgsi stor 19 in ng{sﬁiafm?ggfg?i on éegﬁuseis%@a

i npedance of thigh ingcofithe, resistoy 194s avaidedn g thig fasli sisuatipn the/provisien of the
si gnal conpon ' t | | : i f the
resistor 19, |l§ﬁh|éesﬂg%?yﬁ;ﬁ e{\f\#%haﬁggﬁig‘& Hlﬁﬂmhﬁ'ﬁ:e Mﬁwﬁn&vﬁys‘s&&'fl}{
situation, in famedby &commercillyavailadle lowrmstresistor.t - ci rcuit, the greater

part of thegsignal conpone . I fi.ed signals SA and.hepnce the

gr eat er par?? of the out put %&}@%ﬁb%ﬁﬁ]ﬁe&lﬂw W?qw-g?wmpgpignp@entsare
dr ai Red tﬁ thei:cramé@' loetheeefpmnmpf o'tﬂitialteminaal : 13 ib3the isamé bﬂ)éiaﬁldh(xhélf&ﬁtdiﬂgﬁﬁ 20,
so that the safety neans 11 o € a ifier npeans 10 detect a .
short-circuit W@B#ﬁ?@%ﬁ?%ﬂﬂ%‘?ﬁ ?fé’ﬁé‘fd&_ﬁ'%‘iﬁmﬁ%%ﬁ?“ﬁf@?&h}meﬁqye
anpl i fier 20 15Wwaower Signal ofmpbiichscis sthstanfialfy ighdr thin AE dipedhfice’ dfafit R&ist? 19

damaged by an excess output current I[err] “inthe fault gltuatlon, I'n wWhi th
the capacitor Ych s ophpa few oh@g;i t ed and the inductance neans 20 only
present a ygry |ow i npedangg weSatibsi B%fiﬁ%ﬁﬁ"% Walak: ﬂ,\ﬁ’?{m ' e
conponents of the anplified si gra1al S SA, 'so t hat glc%)ag{hgn S o??gg%gml%&he
out put condi t'iSseates Atk of the signal components of the amplified gignaisi SA and bénce ke greater part

Hqur e 1 has. e Subticuftei £C0f e ARG ShAGES 1 i afelbis W UEIHcBhee BRI
can be used i rteumigal fl3| vie theninductance irivanst 2078y tind thet safety mieansnl It dfahe waplifier! méans
Short- i roui 1 10 debbeh & it ciRGie Oioht Sinafion B it o lquiBir Gitree ot o el
Figure 3 t2@ 3fieansd0oThieprevents i anplifibr infeaiis 10'front by daithgld B ak ERISECHRPut
Teane 26 ar o TRy 10 15, oM GG Bbich fhe, beiot 18 i, fhorieirsaiiad Anckthe { e
means and the induetimté fieark20 ity phestit e vebf Iowifpetiante b ARl lowlféquency high-power

signal components of the amplified signals SA, so that almost an short-circuited output
condition occurs.

25 The provision of the inductance means in the device in accordance with
the invention shown in Figure 1 has the advantage that a cheaper commercially avaiiable
resistor can be used in the filter means without any safety risk in the event of a fault situation
in which the capacitor of the filter means forms a short-circuit.

In the device 1 in accordance with the invention as shown in Figure 3 the

30 advantage is obtained that the undesired high-frequency signal components extracted by
means of the capacitor 18 of the filter means 26 are available on the node between the
resistor 19 of the filter means and the capacitor 18, which has the advantage that, for
example for test purposes, these undesired signal components can be displayed on an
oscilloscope.



exanpl e for test pur poses, these undesired S|gnal conponents can be

(Cj:; le:’Tgye(]j. on an oscill OSCO,MIIUH"MIﬁI““ﬁFCUl t arrangemnment COI’TpI'I Si ng +2

anplifier neans for the anpliffcdti&n d %ignals, which anplifier neans
conpri se an pyidsegr out put, on which the anpl ifier means

anplified signals, and safety nmeans for | idRiti ng the output current of t he
anplifier lans the circuit arrangenent further conprising filter neans
connect ed tﬁﬁﬂm—t he anplifier output of the anplifier nmeans, which filter
means are adapted to extract undesired signal conponents fromthe anplified
signals and conprise a series arrangenent of a capacitor and a resistor,
characterized in that the circuit arrangenent in addition conprises

I nduct ance nmeans which constitute an inductive resistance and which are
arranged in parallel with the resistor of the filter nmeans. 10 2.

A device as claimed in Caim1l, characterized in that the anplifier means

with their safety nmeans the.fil s well .as th nduct apc

means are aicommdat ed oﬁr&z‘}v‘ﬁgwﬁ@@a‘% }tgﬁﬁﬁ%@egf&omgwgt qfd?ﬁﬂfb% l“ﬁsans
are consti tampitfida;iomomlgﬂmadvﬁiaﬂdnﬂiﬁ&r meéhns comprise an amplifiér k@tpute On Achich @ik ed
in Cam?2, ﬁi%cterlz int th nduch ce 15 mjans are formed by a
spiral prin uge amplified ‘3"“5 “3@%‘%“%@" imiting.the joMtpgh cursst of
the C ains df the afy hﬁbﬁﬁmsemezaféuh Arrhigtment fartheF bR iR Meany'Bbrmbotdd f

arranged in paraIIeI with the resistor of the filter means, are connected
to the adpl theiamplifier putputonf the amplifierimeans, whigh filter meansare adsptedite exwact t he

filter meangngesired signal components from the amplified signals and comprise a series arrangement of

a capacitor and a resistor, characterized in that the circuit arrangement in addition comprises
inductance means which constitute an inductive resistance and which are arranged in parallel
with the resistor of the filter means.

10 2. A device as claimed in Claim 1, characterized in'that the amplifier means
with their safety means and the filter means as well as the inductance means are
accommodated on a printed circuit board, and the inductance means are constituted by a
printed conductor.

3. A device as claimed in Claim 2, characterized in that the inductance
15 means are formed by a spiral printed conductor.
4. A device as claimed in any one of the Claims 1 to 3, characterized in that

the inductance means, which are arranged in parallel with the resistor of the filter means, are
connected to the amplifier output of the amplifier means via the capacitor of the filter means.



