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present invention relates to an isolation interface

with a capacitive barrier conprising, at the input

end of the capacitive barrier, an input circuit wth

differential outputs for a first and a second | ogi cal

output st Inajeidital infrfack AR BABRAAI Y birbieP R anot her

and are replicas of a transmtted I nput signal, and a
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and the second | ogical signals, respectively, and, at
the output end of the capacitive barrier, an output
circuit with inputs for a first and a second | ogica
signal transmtted across the capacitive barrier, the
said output circuit conprising a first and a second
vol tage conparators. The present invention also

relates.to a nmethod for tran mtt|
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val ue of several kilovolts and may vary very fast so
capdditds fhetheViddst age thé sémndniogioabsigatlspespattvelyt andisat the output
the order of magnitude of 10 kV/s. In isolation
endi oft thef capasitiviecbarriansare wtxmtemmmtcwllthcmpn@nf@ ddtrgleand a second
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the high-price range, the optical isolation interface
makes possible only a relatively | ow data transm ssion
rate WO 2004/ 062221 PCT/ S12003/ 000007 2 on the |evel
of several negahertz and the current consunption of
An isailaticsl swerfice rehdemsgiossible data transmitting, normally in the digital form,

between two or several circuits having separate supplying voltage sources. Since these
circuits have no common mass connection, between them a voltage difference results,
which may attain even a value of several kilovolts and may vary very fast so that the

voltage difference variation rate attains the order of magnitude of 10 kV/us.

In isolation interfaces the transient electrical currents between circuits are inhibited by

means based on different physical principles.

The most common one is an optical isolation interface. An input circuit light emitting
diode transforms an electrical signal into light pulses that are transformed by an output
bipolar transistor back into an electrical signal. Except in the high-price range, the

optical isolation interface makes possible only a relatively low data transmission rate



is rather high. A fast acceptance has been gai ned by
an interface with a magnetic coupling between a
wore@aeti2el | oop and a magnetic field sensor. ThRCT/SI2003/000007
magneti c unit can be advantageously fabricated on a
single substrate for an integrated circuit; the
magnetic loop is a conducti®2e track that is, through
a silicon dioxide, separated fromthe el ements that
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en appropriately constructed, its current
consunption is lower than that of an optical isolation
interface. However, it is fabricated according to a,
A fasehadteptapicy hps btenpained byemhintdrfape withaenagretic coupling between a
magneto-resistor is added to the integrated circuit in
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circuit AT, at whose output a transmtted out put

consthdial, itsWaktena BoRAIMSptiole 16weh thamahhioof fobdptidal adolafiominterface.
suppl ying voltage source for the input <circuit A’

Hovesver,Uit+is afatiricited acesyibung itoed yelatagclygireteatiou techmolagy: since the
respectively, for the output circuit AT. A second .

magplto-tesitoreiis hasidedata ithe indggiatedofirenit ins demapdyig and high-cost
capacitor C'+ as well as through a resistor R, each

techgplogacad stpainect i ons representing a voltage divider,
nanely the first one for a tine varying signal and the
second one for a direct voltage signal, connected to

tj j .
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common potential 1s represented in a first wi ndow of
tranfin@tte @ inpait signat (910 ofsant fipupeireniti Al' el d@rdentdl et Wishplate of
the supplying source for the first circuit Al' and _
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resultin%inavoltage_onthe X i
are conducted o an output circuit A2', at whose output a transmitted output signal

Uout appears. The high and low potential of a supplying voltage source for the input
circuit A1' are Ul+ and Ul-, respectively, as well as U2+ and U2-, respectively, for
the output circuit A2'. A second plate of either barrier capacitor C't is through a
capacitor C"+ as well as through a resistor R'+, each of said connections representing a
voltage divider, namely the first one for a time varying signal and the second one for a
direct voltage signal, connected to a common potential of the supplying voltage source
for the output circuit A2'. The time development of the input signal voltage Ui with
regard to the said common potential is represented in a first window of Fig. 2; at
t=90 ns the potential difference between the supplying source for the first circuit Al'

and the supplying source for the second circuit A2', resulting in a voltage on the
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C -, started to grow and reached the 50 V level. By a
wo eio/obi2ee and a dashed line in a second and P&i/8K4003/000007
wi ndow of Fig. 2 there are represented tine
devel opments of the opposite-in-phase digital signals
UoL and W2i. In a fourth wBndow of Fig. 2, however,
the transmtted output signal Uout is represented,
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howegaaaheadsseribedeintérficer ance addo FuhMiad vadeolfestavedations of the
input voltage of 2 V for the voltage conparator. Such

potentinl djfferenes eretwadts shé oupplyingesourmepbf ttheldirst cirauit Al' and the
signal replicas U2i of the input _signal U at the .
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amplitedis of g8 signall replibss Paieof thiSinpud 3tgrbBdJitdiehe input to the circuit
actual ly disclosed an interface provided with a

A2' to only a few millivolts. Hereby the signal transmission rate is retarded or even

made impossible because the signal amplitudes are already in the range of

characteristic offset voltages of a voltage comparator. Hence, if the insensitivity to a

fast variation of the potential difference between the two supplying sources is ensured

by the described interface it is not possible at the same time to ensure the fastest

possible data transmission.

In the patent US 4,835,486 there is actually disclosed an interface provided with a
capacitive coupling suitable for to a digital signal transmission up to the frequency of
1.5 MHz. A differentiating unit at the capacitive barrier is used, however, the time
constant of the differentiating unit is 9 ns. So the time constant is longer than the

characteristic time of variations of a signal replica at the output of a first circuit in



capacitive coupling suitable for to a digital signal

transm ssion up to the frequency of 1.5 MHz. A
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used, however, the tine constant of the

differentiating unit is 9 ns. So the tine constant is

| onger than the characterisdic tine of variations of

a signal replica at the output of a first circuit in
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provided for. In the isolation interface with the

Ol.capacitive coupling a limtation is i manent that no
non-varying-in-time informati on can be transnitted
t her eby because of the capacitive barrier. Therefore
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end and at the output end of the capacitive barrier
even the fastest data transmssion will be nade
possi bl e, whereat in the circuit at the input end a
signal wll be formed which will be the nost
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such a low price interface with a capacitive barrier and a method for transmitting a
signal by means of such an isolation interface that between circuits at the input end
and at the output end of the capacitive barrier even the fastest data transmission will
be made possible, whereat

in the circuit at the input end a signal will be formed which will be the most
appropriate input signal for the circuit at the output end and

the transmission will be insensitive to a very fast variation of the electrical potential
difference, even in the range of 10 kV/us, between the supplies of the said input and
output circuits,

and at the same time the isolation interface with the capacitive barrier should be

completed so that



the transmssion will be insensitive to a very fast

variation of the electrical potential difference,
we®n/o6n22t he range of 10 kV/'s, between the supptT/8R2003{000007

the said input and output circuits, and at the sane

time the isolation interface with the capacitive

barrier should be conpleted5so that WO 2004/ 062221

PCT/ S12003/ 000007 5 the receiving circuit will pass
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capacitive barrier, an input circuit with differenti al
outputs for a first and a second | ogi cal out put
signals, respectively, that are replicas of a
transmtted i nput signal and are conplenentary to one
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Con@,tn-sﬁ out put end of the capacitive barrier an out put
Ircuit with inputs for a first and second | ogical

- at P Hipus eHA A thd efReRIVetryier, ldhpal Graanwitrd ffeadntial Butputs for
one another, which output circurt conprises a first

a fiastd aad seceodnd dogagk aapmasgnatss, respectivebt, athadbnare replicas of a
interface of the invention with the capacitive barrier

transeitterd iipat signet anckare dompleraentany thené apethesi rcuit a
first and a second.integrating unjts, are provided, . .

- adisbamd drfceand farmeLs sganagyoe 4pt f@ﬁ gust ap n%ﬂcoagdlogr@l signals,
second | ogi cal output signal,' respectively, passed

respgﬁﬁv > means of whose tinme constants the slope rates

- athe Bﬂﬁ)u"? 498 5r e Mbeacitive barrier an output circuit with inputs for a first and
second logical input signal, respectively, that are complementary to one another,
which output circuit comprises a first and a second voltage comparators,

the isolation interface of the invention with the capacitive barrier being characterized
n

that in the input circuit a first and a second integrating units are provided, across
which the first logical output signal and the second logical output signal, respectively,
passed and by means of whose time constants the slope rates of the edges of the
signals or the rising and falling-off times of the signals were adjusted,

and that to an output terminal of the first and the second barrier capacitors on the one
hand and to a common potential terminal of the output circuit on the other hand such a
first resistor and a second resistors, respectively, are connected,

that the time constant of a first differentiating unit made of the first barrier capacitor
and of the first resistor

and the time constant of the second differentiating unit made of the second barrier

capacitor and of the second resistor



signals or the rising and falling-off tinmes of the
signals were adjusted, and that to an output term na
w@bootie228i r st and the second barrier capacit orBCDBRI2003600007
one hand and to a common potential term nal of the
output circuit on the other hand such a first
resistor and a second resistbrs, respectively, are
connected, that the tine constant of a first
f . It : ' [ : :
are orleE A} N LB S SRR 8P o] WSloghal ol signals being the
replica8of 8iY trdsnhif@dSesande@ilf ferentiating unit made of
the second barrier capacitor and of the second
resi stor WD 2004/ 062221 PCT/ S12003/ 000007 6 are
shorter than the rising and falling-off tinmes of the
Thel aspilatidn cntgrfiacesiafndhs ivgentgon hwithr epl dapasitive bagier is further

transm tted i nput signal. The isolation interface of
chanapterizad ém thas thefirst lagicaliapnt sigaalyand thérsepgnf [ﬂalwi Anput signal of
characterized in that .the first |ogi,cal input signal ..
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second Vol tage conparator an t out
outpRit dffiBe bédcild VEltdRUREMIRRE AO Loitteito BPURLST STlipMRop, whose
second vol tage conparator are connected to inputs of a
outgult ipai botput ofi deeisoltivputter facawitiutheunpaditive airsal at i on
interface with the capacitive barrier. The isolation
interface of the invention with a capacitive barrier
is conpleted so that an input of the, basic isolation
Thejigplatipn datestace 1€ the JeyRItoR With® cRRaspHE karyer bagempleted so that
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and ‘an out put of the auxiliary isolation interface for
auxiltagy communication channel, and that the output of the basic isolation interface

with the capacitive barrier and an output of the auxiliary isolation interface for the
transmission over the auxiliary communication channel are connected to inputs of a
decision logical circuit that provides for a correct logical state of the signal transmitted
by the basic isolation interface with the capacitive barrier and that an output of the
decision logical circuit is the output of the isolation interface with the capacitive

barrier.

The completed isolation interface of the invention with a capacitive barrier is further
characterized in that individual output end units of the basic isolation interface with
the capacitive barrier are turned on or off depending upon the presence of the
modulated signal at the output of the auxiliary isolation interface for the transmission

over the auxiliary communication channel.



transm ssion over the auxiliary communication channel
are connected to inputs of a decision logical circuit

wao bat/ogrervi des for a correct |ogical state of PEESI2003/000007
signal transmtted by the basic isolation interface
with the capacitive barrier and that an output of the
decision logical circuit is the output of the
isolation interface with the capacitive barrier. The
conpleted isolation interface of the invention with a
capacitive barrier is further characterized in that
i ndi vi dual output end units of the basic isolation
interface with the capacitive barrier are turned on
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unit, respectively, of the capacitive barrier and

transpatied Hwut pigsakonst ants of the first and the second
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The completed inventive method for transmitting a signal through the isolation
interface with the capacitive barrier is characterized in that, besides transmitting the
input signal through a basic isolation interface with the capacitive barrier, there is
uninterruptedly performed a transmitting of a constant frequency signal that is pulse-
width-modulated by the transmitted input signal, through an auxiliary isolation
mterface for transmission over an auxiliary communication channel is performed and
that, with regard to the modulation of the transmitted pulse-width-modulated signal,
the logical state of an output signal transmitted by the isolation interface with the

capacitive barrier is adjusted.



the capacitive barrier. The conpleted inventive nethod
for transmtting a signal through the isolation
WO paoeé2ee With the capacitive barrier is charBCt/eRIBOM0007
in that, besides transmtting the input signal
through a basic isolation interface with the
capacitive barrier, there is8 uninterruptedly
performed a transmtting of a constant frequency
signal that is pul se- w dth-nodul ated by the
transmtted i nput signal, through an auxiliary
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Fig. 5 the time development of the same signals as in Fig. 4 with input signal replicas

having the slope rate of 12 V/ns.

The basic isolation interface of the invention with a capacitive barrier 1s represented in

a simplified form as a part of the circuit in Fig. 3. It comprises the following units.

- At the input end of the capacitive barrier an input circuit A1 with differential
outputs for a first and a second logical output signals Ulo+ and Ulo-, respectively,that
are replicas of a transmitted input signal Ui and are complementary to one another. In
the input circuit A1 a first integrating unit (R1, C1)+ and a second integrating unit
(R1, C1)- are provided, across which the first logical output signal Ulo+ and the

second logical output signal Ulo-, respectively, have passed. By means of the time



as the tine devel opnment of an output signal; Fig. 5

the tine devel opnent of the sane signals as in Fig. 4
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12 Vins. The basic isolation interface of the

invention with a capacitive barrier is represented in

a sinplified formas a part & the circuit in Fig. 3.

It conprises the following units. At the input end of
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conpl enmentary to one another. In the input circuit Al
a first integrating unit (R, Cl)+ and a second
- i ntE@ratfbnewudifirst bﬁﬁ‘lercéabacﬂdile@* and dedecond’ basiewtaphicitor C-,
the first | ogical output signal Uo+ and the second
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circuit A2 on the other hand uch irst’resistor R+

capa¢itbrs€cand ofrthsisstid RsistoreRpedie shoktgr tiretheonsiagtaad falling-off
that the time constant of a first differentiating

timemof thedogicBl-putpatisigodls tihof and U livabeingy the appledas af thiz+transmitted
and of the first resistor R+, and the tine constant
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signal U2i-. The signals U2i+ are also complementary to one another.

- At the output end of the capacitive barrier an output circuit A2 with inputs for a
first logical input signal U2i+ and a second logical input signal U2i-, respectively, is
provided. The output circuit A2 comprises a first voltage comparator Co+ and a

second voltage comparator Co-.

The high and the low potential of the supplying voltage source for the input circuit Al
are Ul and for the output circuit A2 there are U2+,

According to the invention the time constants of the integrating units (R1, C1)+ are

chosen so that the slope rates of the edges of the signals Ulox or the rising and



differentiating circuits are of the order of magnitude

1 ns or even below. In the first differentiating
w@reene22( C+, R+) the signal U o+ is transfor medI/snoes/ea0007

signal Wi+ and on the second differentiating circuit

(G, R) the signal Uo- is transforned into a signal

U2i -. The signals U2i+ are al@o conplenentary to one

anot her. At the output end of the capacitive barrier
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conprises a first voltage conparator Co+ an

respeBE0ElY, valitiageowevaraseéld Beoin thherddrddt Magnithide bOW ns or even
potential of the supplying voltage source for the

belowmput circuit Al are Ul and for the output circuit A2
there are U2. According to the invention the tine
constants of the integrating units (R, Cl) are

chosen so that the_slope rates of the edges of th
Namelyta sonrollisg thaslenestates %tf@evﬁfgz@@i/tbe@zwt signals Ulo of the

cire{oh b5 | B Apeh 10 e S AR RSB FuESignAB T2t the cirouit
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with %MS%@ r%@ lQ)Lfl OVAR iin]rl;ikh@ Mrsi%%{alm'i‘:i: bHALa Wnghr Bne duration

or eve el ow. Nane by’ controfling the sl ope Tates

aris®f Ahiehedges Wiy e Wuper tisd sigahls Wl & efith leepdriddgls te.g. with
Al , the anplitude and the tinme duration of the input

the slopaahts df2i2 Vinstin&igi 5,dugher sighads B2cbmtithod bleatt tifet dwhtion arise.
the signals Uo with | ower slope rates of the edges,
e.g. wth the slope rate of 1 V/ns in Fig. 4, |ower

Forghe SOPRarieny I BUMcAnh0s V4hs Pléicssasana Fie gl and f, respectively, in
the Fisy v wingnes 185 BinsS\Germipro CRG 5P pidhat i raflogrfe output
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the it UAARE 21061 i Erd AL ARARThO but iR sighRY Utk 8P#e circuit A2
U™ and of the output
are represented. At t=90 ns the potential difference between the supplying source of
the first circuit Al and the supplying source of the second circuit A2 started to grow
and at t=150 ns reached the value of 50 V. The input signals U2i+ of the circuit A2
(third window) consist of 50 mV pulses with the time duration of 10 ns for the slope
rate of 1 V/ns of the edges of the signals Ulo+ (Fig. 4) and of approximately 600 mV
pulses with the time duration of 1 ns for the slope rate of 12 V/ns of the edges of the

signals Ulo+ (Fig. 5).

In the output circuit A2 the first logical input signal U2i+ and the second logical input
signal U2i- are conducted directly to a first and a second inputs, respectively, of the
first voltage comparator Co+ as well as to a second and first inputs, respectively, of

the second voltage comparator Co-.



signals Uo of the circuit Al and in the last two

w ndows the tine devel opnent of the input signals U2i
wo@boothe22ei rcuit A2 and of the output signal UoRET/6R0031060007

circuit A2 are represented. At t=90 ns the potenti al

di fference between the supplying source of the first

circuit Al and the supplyingisource of the second

CI rCU|t A2 started to grow and at t=150 ns reached
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1 ns for the slope rate of 12 V/ns of the edges of

capatiginabarriéko (Fig. 5). In the output circuit A2 the
first logical input signal W2i+ and the second | ogica
i nput signal U2i- are conducted directly to a first
and a second |nputs respectively, of the first
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basic isolation interface of the I nvention W|th t he
capacitive barrier. As shown above, with regard to the

Thee tiateacorestarss iof shefdifforentiatipgnatiisr(CICoR B endl (€0, Re), lidweever, are
maxi mum speed of the data transm ssion as well as to

chosére witthmegard tof ﬂmmnﬁmumwawltmg rptst efithe gloteditial eliffercace between
bet ween t he, supply sources, of the circuits Al and
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the signals U2i+ depends only on the variation rate of the signals Ulox and not on

their amplitude.

In the isolation interface of the invention with the capacitive barrier the circuit A2 is
never overloaded by input signals Uit since according to the invention their
amplitudes and time durations can be altogether exclusively determined by just the
rising times and the falling-off times of the signals Ulo+ and by the time constants of
the first and the second differentiating units. However, in modern sub-micrometer
technologies the signal variation rate is in the region from 1 V/ns to 10 V/ns. The time
constants of the differentiating units are strongly shortened and, preferably, they are

below 1 nanosecond.



rate is 10 kV/s, the dinensioning of the
differentiating units nust be such that the said

wao 200¢io6g2pot enti al difference results in direcPCT/SI2003/000007
vol tages on the inputs of the circuit A2 lying within- - v v
the range of values tolerable for this circuit.
Nanely, the anplitude of thgsignals U2i depends only
on the variation rate of the signals Uo and not on
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e | . e cl .
the ey V2o BKRARAC S0 b R SH AL 56 s e This
mal@gri@ﬁobﬁﬁﬁle%at Be plikOsaHNELs CiRbHEIVROM m@tcﬁfd%ﬂimq!fteythe circuit

just ‘'the rising tinmes and the falling-off tines o
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first and the second differentiating units. However,
sigriabs fdfter arestebeivied ripmewer equad clumapargioss Gdig thieghisst one sensing a
variation rate is in the region from1l V/ns to 10 ..
trangjtipn fromethestase Odatpsthgratate dfandihegeeond ang sensinga fansision from
are strongly shortened and, preferably, they are
the BafeintOHnHekond. WO 2004/ 062221 PCT/ S12003/ 000007
12 Since the anplitudes of the input signals U2i are
adj ustabl e and therefore known, in the circuit A2 no
L1 hi . . | -y r > r .
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extrenely accurately,” an error being below 0.5 'ns,
an igiproeerhbet efahekrweof tieyart forgnel ardeli of magnitirieei ved by
two equal conparators Co, the first one sensing a
transition fromthe state O into the state 1 and the
second one sensing a transition from the state 1 into
By tthe iselatien gintegfacenef ithe| mypeion widh rthe ecapacitiye barrier two great
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capaci t arrier t
voltage sources for the circuits Al and A2 so that this potential difference variation is

reflected on the input signals U2i+ as a non-disturbing direct voltage contribution
below 1 volt;

- just by the form of the mutually opposite in phase output signals Ulox of the
circuit A1, the form of the input signals U2ix of the circuit A2 is determined.

In Fig. 3 the completed isolation interface of the invention with a capacitive barrier is
represented, wherein, besides the basic isolation interface (A1, C+, C-, R+, R-, A2) of
the invention with a capacitive barrier for fast data transmission over the basic
communication channel BCC, also an auxiliary isolation interface for transmission
over an auxiliary communication channel (ACC) is comprised. As the auxiliary

isolation interface there can be used the described isolation interface (A1, C+, C-, R+,

v



probl ens of the data transm ssion have been sol ved:
the isolation interface of the invention is i mune
wo eawaoe2el f ast variation in the order of nagnPCTsR03{000007
10 kV/s of the potential difference between the
supplying voltage sources for the circuits Al and A2
so that this potential diffengnce variation is
reflected on the input signals U2i as a non-di sturbing
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curfeaiBbiudsbtigipl ation interface of the invention with a
capacitive barrier is represented, wherein, besides
the basic isolation interface (Al, C+ C, R+, R, A2)
of the invention with a capacitive barrier for fast
Thediapat of theshdsssisotationdntarfaseAdi, €+, dopmRuniReai2grwith the capacitive
channel BCC,_ also an auxiliary isolation interface for
bargier; s gt t%@é%onaf@?a@wq ohpypulsirvidincaerplatemBNMYL, to whose
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[ower attaina enaatatransmssmn rat'e and there oliye

inteRR¢E NGroRidedb fdrathel Ahhdmisivar oeére e hiRiliarE Wohfftnication channel
consunption. The input of the basic isolation

ACCnterface (A, C+, G, R+, R, A2) with the capacitive
barrier is connected to a control input of a
pul se-w dth nodul ator PWM to whose second input a

onstant frequency signal, e. g..froman oscillator O, )
At the QP %’f{ﬁhﬁ auéﬁiayy copravicaton shannel A\(:C sngvilizy quiput signal
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Ui #Ckn the high logical level, the output signal Uouta, for example, has the high
logical level in a longer period portion and the low logical level in a shorter period
portion and the situation is reversed if the input signal Ui is in the low logical level.
The always present data on the ratio between the durations of the high and the low
logical levels of the constant frequency pulse-width-modulated signal Uouta

represents an information on the logical state of the signal Ui at the input of the

emitting part of the completed isolation interface with the capacitive barrier.

In this way the emitting part of the isolation interface conveys important additional
information to the receiving part on the other side of the isolation barrier. Namely, the
data receiving part, which is the main electrical current consumer in the receiving
circuit, can be turned off when the emitting part is not active, or the input of the
receiving part is readjusted by means of the said information when the input signal Ui

has not changed for a longer time, from 1 ps to 100 ps, or immediately after turning



At the output of the auxiliary comruni cati on channel
ACC an auxiliary output signal Uouta is

wapioaveeupt edl y present. In this signal the rBtT/812003/000007
bet ween the high logical level tinme duration and the
| ow | ogical level tine duration is not constant. If
the input signal U is in thg high logical |evel, the
out put signal Uouta, for exanple, has the high
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recei vi ng part on the other side of the isolation
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initializes the output signal of the receiving part
isolgtjon dnfariaee withrhe capadtive hedierhe | ogi cal state of the
i nput signal U of the emtting part. Hence, to adjust
the right logical state of the output signal in the
receiving part of the conpleted isolation interface
with the capacitive barrier it is not necessary to
wait for the first change of the signal fromthe
emtting part. To this end the output of the basic
isolation interface (Al, C+, G, R+, R, A2) with the
capacitive barrier and the output of the auxiliary
isolation interface for



transm ssion over the auxiliary communication channel
ACC are connected to inputs of a decision |ogical
w@pmee22DLC t hat provides for a correct | ogi CBET/SRa3600007
of the signal transmtted. The output of the decision
logical circuit DLCis the output of the isolation
interface with the capacitivgsbarrier. WO 2004/ 062221
PCT/ S12003/ 000007 15 Clains 1. Isolation interface
with a capacitive barrier, ng?lﬁgsri sing - at the input
end of the capacitive barri n input circuit (A)
wth differential outputs for a first and a second
| ogi cal output signals U o+ and Ulo-, respectively,
1. thakolafién fBHLEAFitAla aphbRIVEBakti®d cbiipvisirl gnal Ui and
are conplenentary to one another, - a first barrier
- atceRadipuererdCof thadapasitivershriiar mhempateacuitofA ()Cwithf differential
the first and second |ogical signals U o+ and U o-,
outpwts fer i fnst ynd-a seconddogicap outpen gigifals b odagrt Ulioyerespectively,
barrier, an output circuit (A2) with inputs for_a
that; pyesreplings cefl ai Wpaamidied iaputignal ld! #ndestsngomplpgntary to one
i.nput signal U2i-, respectively, that are
ano | ementary to one another, and the output circuit

o R B R0 L by MR SETRP A 520 G it nc
oy MBPYE SRITHAL, bl Tttt o

- atGhk-opet BHP BT ded capeitdrsSbiities Nardt batput letdcultq@ Dakvith inputs for a
out put signal U o+ and the second | ogical output

firsslogied] ithur-sigrad $[Rit tandel secopd dsgidalanputignaddndi- pfespectively, that
whose tinme constants the slope rates of the edges of

are tdoenglemeatasy Uooone anietharj sindgthendutpat |dinegito(A2) wciompgises a first
of the signals U o were adjusted, and that to an

voligge sompaEdtaT (a9 t)ond seecopd Soltgge crmparapiGe-drandcyr)
%;g of t.he second barrier capacitor (C) on the one

chapaglerizeddtt o a common potential terminal of the

that in the input circuit (A1) a first integrating unit (R1, C1)+ and a second integrating
unit (R1, C1)- are provided, across which the first logical output signal Ulo+ and the
second logical output signal Ulo-, respectively, passed and by means of whose time
constants the slope rates of the edges of the signals Ulot or the rising and falling-off
times of the signals Ulox were adjusted,

and that to an output terminal of the first barrier capacitor (C+) and of the second
barrier capacitor (C-) on the one hand and to a common potential terminal of the
output circuit (A2) on the other hand, such a first resistor (R+) and a second resistor
(R-) are connected

that the time constant of a first differentiating unit (C+, R+) made of the first barrier
capacitor (C+) and of the first resistor (R+)

and the time constant of the second differentiating unit (C-, R-) made of the second
barrier capacitor (C-) and of the second resistor (R-)

are shorter than the rising and falling-off times of the logical output signals Ulo+ and
Ulo- being the replicas of the transmitted input signal Ui.



output circuit (A2) on the other hand, such a first
resistor (R+) and a second resistor (R-) are
weovasered that the time constant of a first PCT/S12003/000007
differentiating unit (C+, Rt) made of the first -y
barrier capacitor (C+) and of the first resistor (R+)
and the tine constant of thelsecond differentiating
unit (G, R) made of the second barrier capacitor
(CG) and of the second resistor (R) are shorter than
the rising and falling-off tinmes of the |ogical output
Si l;
2. 3 RGeobliferAee vitd Scapiife (Rsh B3 J b,
chaPSetérPAetPD3/ 000007 16 2. Isolation interface with a
capacitive barrier as recited in claim1,
thatther first dogizalcinpot $1basl UDe- hnd shc keﬂ@lnddbgicﬁblﬁpm isgpmal U2i- of the
~ Wi+ and the second | ogical input signal W2i- of the
outputt pineuit (AZlate ¢oaminctededicentlyutor  firsti ansca bgcand iaphisy sespectively,
and a second i nputs, ectlvely of the first
of thy tfagk vobiegar %&rapare@%f @) il Wellsas doaaseecond @ first inputs,
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| ation 1 nter e wth

whosobhueR anrmﬁpﬁt&q&hmgdnatﬂnpﬁﬁ@%dd wih Bied edpRicitdf barrier.
recited in claiml1l or 2, characterized in that an
i nput of the basic isolation interface (Al, C+, C,
R+, R, A2) with a capacitive barrier is connected to
3. a deslation intpifaceofwigh pul eagacitiveh bawttal as arecitedip, claom 1 or 2,
whose second input a constant frequency signal is
Chaﬁ%ﬁt?ﬁlm@pt edly conducted and whose output is

f I
connmggt aqﬁiegg ’ff?i‘lqn{ei?%r?gm3| om)é‘ovgrgr gn %2)(“11’{115\? gapacitive
barﬁgm'g"'%rﬁ?e b to" D ABRELI ri%%@df a pulse-width modulator (PWM), to whose

second input a constant frequency signal is uninterruptedly conducted and whose

output is connected to an input of an auxiliary isolation interface provided for
transmission over an auxiliary communication channel (ACC),

that the output of the basic isolation interface (Al, C+, C-, R+, R-, A2) with the
capacitive barrier and an output of the auxiliary isolation interface for transmission
over the auxiliary communication channel (ACC) are connected to inputs of a decision
logical circuit (DLC) that provides for a correct logical state of the signal transmitted
by the basic isolation interface (A1, C+, C-, R+, R-, A2) with the capacitive barrier,
and that an output of the decision logical circuit (DLC) is the output of the isolation

interface with the capacitive barrier.

4. Isolation interface with a capacitive barrier as recited in claim 3,

characterized in



that the output of the basic isolation interface (A,

Ct, G, R+yy, R, A2) with the capacitive barrier and
wa@apoogepet of the auxiliary isolation interfackCt/er2003/000007

transm ssion over the auxiliary communi cation channel

(ACC) are connected to inputs of a decision |ogical

circuit (DLC) that provides fi®%r a correct |ogical

state of the si gnal transmtted by the basic
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a second differentiating upit, respectively, of the
dlf%ﬁpsﬁ@nngv@lt S %ﬁec%ﬁlddliff%‘?ntt%@gﬂi% regnsstinelys obthe capacitive
t.he first and the second differentiating unit are
bardflr ter than the rising and fal ling-off tines of the

and>@P Me GER' LSiREand 8F 0 Rrst a8 the second differentiating unit are shorter
than the rising and falling-off times of the signal replicas Ulo+ and Ulo-,

respectively, of the transmitted input signal Ui.

6. Method for transmitting a signal through an isolation interface with a capacitive
barrier as recited in claim 5, characterized in

that signals U2ix of the derivatives performed in the differentiating units of the
capacitive barrier are conducted directly to two voltage comparators comprised in an

output circuit of the isolation interface with the capacitive barrier.

7. Method for transmitting a signal through an isolation interface with a capacitive
barrier as recited in claim 5 or 6, characterized in

that, besides transmitting the input signal Ui through the basic isolation interface with
the capacitive barrier, there is uninterruptedly performed the transmitting of a constant

frequency signal Uia, which is pulse-width-modulated with the transmitted input



respectively, of the transmtted input signal U . 6.
Met hod for transmtting a signal through an isolation

WO niogéree with a capacitive barrier as recitBdI/s1003/000007
claimb5, characterized in that signals U2i of the
derivatives perforned in the differentiating units of
the capacitive barrier are ¢8nducted directly to two
vol tage conparators conprised in an output circuit of
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comifhRbtiOR chivufll (ACT)W th a capacitive barrier as

recited in claim5 dr 6, characterized in that,
andbgat desordirgn soriatrnbdglatibe ofmhettraisgriettd WYuldehwidtbimodelated signal
basic isolation interface with the capacitive
Uotay thediogidahetate df anoutpud signal &ty tpasiottedk by tthe isolation interface
_transmitting of a constant frequency signal Uia,
withvthecepnasitiig beariar istadiusieilil ated with the transnitted
i nput WO 2004/ 062221 PCT/ S12003/ 000007 18 signal Ui,
through an auxiliary isolation interface for
transm ssion over an auxiliary comunication channel
(ACC) and that according to a nodul ation of the
transmtted pul se-w dt h-nodul ated signal Uouta, the
| ogi cal state of an output signal Uout transmtted by
the isolation interface wth the capacitive barrier
i s adj usted.



