01 SEP 2004 1 Device for and Method of Filtering Signals This invent(&rBEP 2004
relates to a device for filtering signals as set forth in the preanble of
claiml1l, to a device for filtering signals as set-forth in the ,preanble
of claim1ll, and to a nmethod of filtering signals as set forth in the
preanble of claim8. In many of today's comjuni cations networks,

subscri bers are connected using XDSL technol ogies. DSL neans "digital
subscriber line", i.e., a subscriber is given digital access with a data
rate in the negabit range. This is particularly advantageous for a
connection to the Internet, since the downl oading of information, which
frequently includes video information, is accelerated. The letter X stands
for A (asynchronous), S (synchronous), H (high bit rate), or V (very high
bit rate), for exanple. An ADSL nodem for exanple, is installed at the
subscri ber end to provide access to various services. To integrate

I nternet services and voice and/or video services, ADSL lines are also
used to transmt |ISDN (integrated services digital network) services or
POTS (plain old tel ephone service). 01 SEP 2004 2 The | SDN serves to
transmt digital tel ephone signals and/or digital video-tel ephone signals,
for exanple. The POTS serves to transmt anal og tel ephone signals. A
subscri ber who has had only an anal og tel ephone connection can upgrade his

connection with ADSL so that _he cap continue _to tel ephone via anal og
facilities but Device for and Method of Filtering Signals

This invention relates to a device for filtering

- signals as set forth in the preamble of claim 1, to a
device for filtering signals as set forth in the

. preamble of claim 11, and to a method of filtering
signals as set forth in the preamble of claim 8.

In many of today’'s communications networks, subscribers
are connected using XDSL technologies. DSL means
"digital subscriber line", i.e., a subscriber is given
digital access with a data rate in the megabit range.
This is particularly advantageous for a connection to
the Internet, since the downloading of information,
which frequently includes video information, is
accelerated. The letter X stands for A (asynchronous),
S {synchronous}, H (high bit rate), or V (very high bit
rate}, for example. An ADSL modem, for example, is
installed at the subscriber end to provide access to
various services. To integrate Internet services and
voice and/or video services, ADSL lines are also used
to transmit ISDN (integrated services digital network)

services or POTS (plain old telephone service).



can surf in the Internet at the sane tine. Thus, to transmt partlcuhq@E}p 2004
speech over ADSL, |ISDN or POTS is used. ISDN or POIS is transmtted

first frequency range, and ADSL in a second frequency range. The two
frequency ranges do not overlap. Afacility is needed which separates | SDN
and POTS signals. Generally, a POTS filterpand an ISDN filter are used.
Both in the case of ISDN and in the case of POTS, DC conponents are

transmtted alo t he_user ornatlon Sl r {he purpos

renote power gﬂﬁ%éBNB§8§U§§ 5‘!’0 @rt%mc rﬂ)’o‘?ﬁ%ﬁ {O)?Péoﬁfeemlg Sred in
the series ar nsanﬂ/bhedﬁghtaasv1ﬂm>—amlla>hc&ree ekpeabs Vef obeesgam@lihey nust
neet exacting %ﬁgu#§$gegts o % |n%ent|0 dIS oses fﬁ%ﬁv ce for flltering
signals as set for SEYPR 1° & @@ﬁWﬁafﬁﬂ QQt%ﬁ QRGnEF-IRaLS -set
forth in claim1l, and a nmethod of filtering signals as set forth in claim

B o, Lventi op BLAXERRCLN RAT SEGals DAY Ie Lokod | LLELPAGELSTN and

POTS signal s fron1conp03| contal conponent
and an | SDN DC ceunpohénn ganaupgrads dris cmmm@nn antitia ms BC that

component whi chyb Scafiagghtehiieedd Relidindde SAIIRLoA £261128560MBRAL i on

of a first separating ter bank a second separating
filter, that thean1seep QBOEhg IB5EFREING b |‘?I1'tetar%aﬂ3ﬁ etHMapt ed to transfer
the I SDN and POTS si gnal conponents V|a the filter bank and to transfer

the | SDN and PQAIS DC conponents. vi a te at that a detector is
provi ded whi ch Tgu%da ?ngr?asmlt par 1cu ar Yy speech over ADSL, 1SDN

or POTS is used. ISDN or POTS is transmitted in a first
frequency range, and ADSL in a second frequency range.
The two frequency ranges do not overlap. A facility is
needed which separates ISDN and POTS signals.
Generally, a POTS filter and an ISDN filter are used.
Both in the case of ISDN and in the case of POTS, DC
components are transmitted along with the user
information signals for the purpose of remote power
feeding. Because of the DC components, coils are
required in the series arms of the filters. The coils
are expensive, because they must meet exacting

requirements.

The invention discloses a device for filtering signals
as set forth in claim 1, a device for filtering signals
as set forth in claim 11, and a method of filtering
signals as set forth in claim 8.

The invention provides in particular a device for
filtering ISDN and POTS signals from composite sigﬁals
containing an ISDN signal component and an ISDN DC
component or a POTS signal component and a POTS DC
component which is characterized in that it comprises a
series combination of a first separating filter, a

filter bank, and a second separating filter, that the



detect the | SDN and POTS DC conponents, that the filter bank conprj,s EP an
| SDN filter and a POTS filter which are controllable via the dete@ﬂof, 2004
that the detector activates the ISDN filter when the | SDN DC conmponent
was detected, and that the detector activates the POTS filter when the
POTS DC conponent was detected. The DC conppnent of the renote power supply
Is separated fromthe |ISDN user information signals, for exanple by neans

of a capacitor, and forwarded, over a separ.at ath. Thus e signals to
be filtered no S?Bﬁﬁ@F188n%&ﬂﬁe§sDéﬁﬁnﬁ§%ﬁﬁﬁ§3#be??aﬁsgﬁ¢o¥g§e§$%¥ﬁ§?é
makes it pOSSibPGTBOs?gﬁaﬂ:bbmpSnEhG$!ﬁﬂﬁﬂﬁhed@ﬁlgﬁr bank exdmloe
capacitors in place coils.i e | r he filters, or filters
Wth e lower o EFaBERRE ther aRDM, SR FUE e ndone e kb op” 2ste o
volts instead pathQOthekt 8. d€hpactiororns hawershad |wenicki enadepsethdo
coils, are less siye, | to | at g I pt he .Gi it.
Capacitors are dgfggggsé?&gagggﬂf %IEI%'I rﬁg%r gci ocﬁo,&%?%lggé ’edﬁ%ég ?Htg ?gléeguof
the filters. Thieahk| cemprismsabyo ISENcdrisitrarctantl 4 rBPTacfilberowpdsdnt s

using thyristorgref 0pne¥aiRhele La204d iqbeddify Valiigr Ofnt hgePectgmponent

of a received conposite signal is detected, or it I1s at [east determ ned
whet her the val aetavatfe bbecdfpinddttay sdiathdhe of STR| Bw goPPenensr ni ned

threshol d. | SDNya§i gagkerate hhanshialt! ethd GEaidiom ddt fud €88t ehpOwerrS
Supply vol (age ofy 8Rpr kLI ELY 48R Ko\l e Grarpl oo il POTS i gnal s
approxi mately 60 01 SEP 2004 4

The DC component of the remote power supply is
separated from the ISDN user information signals, for
example by means of a capacitor, and forwarded over a
separate path. Thus, the signals to be filtered no
longer contain a DC component, i.e., a DC offset. This
makes it possible to use filters of a simpler design,
for example capacitors in place of coils in the series
arms of the filters, or filters with a lower dielectric
strength, for example in the range of 10 to 15 wvolts
instead of 100 volts. Capacitors have smallerxr
dimensions than coils, are less expensive, and are
easier to incorporate into the circuit. Capacitors are
also suitable for integration, which reduces the costs
of the filters. The filters can also be constructed
from active components using thyristors, for example.
In addition, the value of the DC component of a
received composite signal is detected, or it is at
least determined whether the wvalue of the DC component
lies above or below a predetermined threshold. ISDN
signals are transmitted together with a remote power
supply voltage of approximately 100 volts, for example,
while POTS signals are transmitted together with a
remote power supply voltage of approximately 60




volts. Using a threshold at about 80 volts, ISDN and POTS signals an® orp 0
di stinguishable; if the renote power supply voltage is above 80 volp E @
signals are ISDN signals, and if it is below 80 volts, the signals are

POTS signals. Depending on the value of the DC conponent, either the | SDN
filter or the POTS filter wll be automatigally turned on, i.e.,

activated. The detector thus deternines i n a sinple manner whet her ISDN

or POTS signals ate be|n recei turns the ssociated filter
The recei ved S|§ﬂiF§ apé 25 rﬁ%?q S%E%T?v% fYPLER: %ﬁQNWQQQH

selects the appowprsapgaadisyaale fdlmimmbb@l CbﬂpﬁﬁetEeﬁlbgl&abowéM‘ll ch

may additionall tai n,ADSL si | s ansfers onl his si

When no | SDN SI HEPTVS plrtgggnﬁsgr‘—?\%%er :%wt‘ﬁ%I%%So %t%ﬂg%{?ltlfef—"r\ﬁ

turned off, i.signdeactanat dd. iltn itshédedfdw B0 deslt s yatleel ssgabes tahe

filter consunes p cc o] ve signals are
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bei ng recei ved are Tprese e power supp uired for
the filters. Thempenane pewshesu ey ISIN ol Lised ¢n pbaePOTShélﬂtEkers To

accoml i sh (1 Sws § RepdeLGeLAR QoaRL, S e PPC ponverder 1 hLeh e (o

the applied renpte Eomer suppl t age, e. volts 1n the case of
| SDN, to a vol t@geestiprabhust éﬁtﬁﬁallﬂelst dris a @Jgnples maznes . whatber ow cost

integration of AL 69rp§@§LsQ@n&ﬁ?§L)arealBélln%PNéHeR@c§ | gnaed@rnassi € in
a sinple manner. The |nv§ %ﬁgn al so pr vi des hod of_ filtering_first
0

and second si griaFECF+BhF &PFe ©8i-grk gsqﬁﬁﬁ¥¥ rﬁf¥93¥$r%¥esPﬁﬁéFed
conponent and atditké DEspenparentidrexr. IO Itignaie arponene and a
psecond bC COWDQQﬁgéoﬁ@nge signal from the applied composite signal,
which may additionally contain ADSL signals, and
transfers only this signal. When no ISDN signal is
present any more, the associated filter will be turned
off, i.e., deactivated. In the off or deactivated
state, the filter consumes no power. Accordingly, power
is saved when no signals are being received or are
present. No separate power supply is required for the
filters. The remote power supply can be used to power
the filters. To accomplish this, the detector comprises
a DC/DC converter which converts the applied remote
power supply voltage, e.g., 100 volts in the case of
ISDN, to a voltage suitable for the filters, e.g., 5

volts.

Thus, low-cost integration of ADSL (or SDSL or XDSL)

and ISDN or POTS is made possible in a simple manner.

The invention also provides a method of filtering first
and second signals from composite signals containing a
first signal component and a first DC component or a
second signal component and a second DC component which
is characterized in that the signal component and the

DC component of a received composite signal are



is characterized in that the signal conponent and the DC conponent ofga SEP a0,
recei ved conposite signal are 01 SEP 2004 5 separated from one anot her,

t hat depending on the nagnitude of the DC conponent, a given filter is
activated, to which the signal conmponent is applied, and that the filtered

si gnal component and the DC conponent are subsequently conbined. Thus, the
invention is not limted to the integration of ADSL and | SDN or POTS but

can be applied in c al_| | east .t wo
different inforHert gQEEd %E%El cﬁnéjr%l edgﬁ:ﬂap:r ﬁ%{?ﬁenﬁﬁﬁg O?htbé
conponent s rrustm@@nSEpdeabédthleo@C COsRNETer aTgtevemvénlten wsl | becone

nore apparent f foll.o ri onj. u ththe
acconpanyi ng flégq%ggtragé lt!o %Eghh%%% sqtdf I'S a scC erra ﬂ'b%%l-kﬁ% dgr am of
a part of comnmﬂcéhabntfhﬁeinélt?rfeg'lr Stllgalﬁslmqqmp@iexDSLan@n@hESDN/ POTS;

Fig. 2is a 50"@5@5%%%%{:6‘9&@%953@@%1‘1'&% cHMdig. to the invention for

filtering | SDN I's 'a schématic block diagramof the filter
bank of the device of Fig. 2 Fig. 4 is a schematic diagramof the | SDN

filter of the fuhd ertﬁénknetenEhan 35 Eb@ 1§rd15té1151 ss&emélfn@lég%em t he
POTS filter of e filter _bank_ of

and Fi S. a schematic diagram
of a device accdr g~ 889t ﬁﬁmﬂnf?gn?ggﬁ Pyt Gam %Jijg‘?é °

particular to all systems in which at least two
different information signals which are each
transmitted with DC components must be separated from

one another.

The invention will become more apparent from the
following description taken in conjunction with the

accompanying five figures, in which:

Fig. 1 is a schematic block dliagram of a part of
communications network for transmitting ADSL
and ISDN/POTS;

Fig. 2 is a schématic diagram of a device according
to the invention for filtering ISDN and PQOTS;

Fig. 3 is a schematic block diagram of the filter
bank of the device of Fig. 2;

Fig. 4 is a schematic diagram of the ISDN filter of
the filter bank of Fig. 3;

Fig. 5 is a schematic diagram of the POTS filter of
he filter bank of Fig. 3; and

Fig. 6 is a schematic diagram of a device according

to the invention for filtering signals.




O1 SEP 2004 6 The first enbodinent will first be explained with

reference to Fig. 1. Fig. 1 shows a portion of a comrunications net kSEPZWL
for transmtting ADSL and | SDN POTS. The comruni cations network is a
conventional tel ephone network, in which there are point-to-point |[|inks

from an exchange to individual subscribers.g The subscribers may be both

| SDN and POTS custoners. The communications network thus supports both the
old, analog lines and digital I1SDN |lines. In addition, the comrunications
network i s ADSL-capabl e. Each ADSL customer has an ADSL nodem 5, via which
ADSL traffic, $hehfﬁsstnémbnéﬁmammeadiﬂ:iﬂnﬁuﬂbmieﬂﬁﬂaineaewiahline 4

bet ween t he excha e.80 crlber S | ces rov ded
S|nultaneously % ?gDhgg &DS 15%“%_ S/?cﬁﬁ*@% fhe exchange
end and a deviceoﬁmanlcabeosabsetwbem:éhd'mﬂanamitmnmgimosm EﬁmS signals
In the exanpl e; b ' Qé# | SDN - has
an ADSL nodem 5 ?ﬂﬁ??g Adgﬁgsggé#%gséé%iﬁ#%i as a eV|ce8§ﬁ? |é|g’rlng
the | SDN si gnal selépbenenhvessapbsi ia yﬁgm& Hhﬁﬁﬁ\ﬁﬁ?f@@ﬂmthéoemehaﬁge

whi ch contai ns ADGLs Skgha! an é§@Ha§Ean%losaﬁ1dnldﬂz\i %bsE@FPBQEEtSThEBﬁ

out put signals of the device 6 at t subscri ber_end contain onl é
signal s, incl udFHRESREPEY SORRBCPEoRRGHe FEON and PATR asionegfal Shiave

been renoved. M@ﬁléatﬂuﬁsrﬁét%ﬂtt&mm@w&ﬂ&fﬁﬂﬂ@ttw@ sadh

e ated {1 S L S0 R e e su Ol g o e

XDSL, are of f ereshmunications network is ADSL- capable. Each ADSL
customer has an ADSL modem 5, via which ADSL traffic,
such as Internet access, is handled. Thus, over a line
4 between the exchange and a subscriber, two services
are provided simultanecusly: ADSL and ISDN or ADSL and
POTS. A device 3 at the é&change end and a device 6 at
the subscriber end filter the ISDN or POTS signals. In
the example shown, the subscriber is an ADSL and ISDN
customer. He has an ADSL modem 5 for the ADSL services,
and he has a device 6 for filtering the ISDN signals
from the composite signal received from the exchange,
which contains ADSL signals, ISDN signals, and ISDN DC
components. The output signals of the device 6 at the
subscriber end contain only ISDN signals, including the
ISDN DC components, i.e., the ADSL signals have been

removed.

Device 6 thus represents a network termination with
integrated filter function which is particularly
suitable for use in networks in which aside from ISDN
signals, additional services, such as XDSL, are offered
which are commonly transmitted in another frequency
range, so that the ISDN signals can be separated by
means of a filter. Device 6 can also be used in cable

television distribution networks that are upgraded with




whi ch are coomonly transmitted in another frequency range, so that tSUhF
| SDN signals can be separated by neans of a filter. Device 6 can al %E!pm”!
used in cable television distribution networks that are upgraded with 01
SEP ?G% 7 an upstream channel, so that aside fromthe distribution of

tel evision signals, communications services, such as | SDN, can be offered
as an overlay. Use of device 6 is aI o) possi ble in power |ine networks,

in which the ISDN SI &ea%r%%gngg %r%tn ac?lt%h subs r| ber end. The

| SDN si gnal s aritf* onen ©het wor k
term nation 7. di\Etmdoﬂxtiennpﬂated:a\riammmriqzla smrmahrhedauﬁ'ansvm th two

bear er channels %WR%AKQ@ ghggﬂﬁés)ca%n%eo% e%:l&i‘aal gggggg&éone

16-kb/s D channe rm nation aS| cra ccess
ei ght ternminals8,0f.gevian £SDN tdkepbossild e an rmwﬂmehrae vi deo

tel ephone, et C.no G008, COANGRLE EANSLMRY ko1 dilyl HAId O - s J5&rAPSh

i nformati on transmtted roma subscrib to he exch ange such as request
signals, is tratnste redbsarsbgh aﬁdADQDerré&mNe SEgRRIE et ier kPC

i ndependent_of & &eé&@h@ﬂ@ 8EHIREN, t8. 8n TIEONAMethWr8¢ rteénﬁﬂié{tﬂén 7.
provider. The |I.S or mat { on tragsmtted froma subscriber to the
exchange, e.g. e"c"é?‘ébh%‘ﬁ@“%?@ﬁé?’é‘ 45 PEHEAd & St%l’:(?ﬁg]‘r?cge‘\lﬁ% Withypich
renoves al | ADS‘dwcsl}@stmiéradfrﬁlanﬁ6$ss (the EEbMb /s gallmanrial s arsDNorradul e 2
and 1 SON & coHTRATh SRARBEE MAISPLRSREL Do e e Bhodul ¢ 2 wil
be a POTS rrodulbi;etamrlnérmnkn@bmnnaason rate Access. Up to eight

terminals 8, e.g., an ISDN telephone, a fax machine, a

video telephone, etc., can be connected to network

termination 7. The ADSL information transmitted from a

subscriber to the exchange, such as request signals, is

transferred through an ADSL module 1 into a network

independent of the telephone network, e.g., to an

Internet service provider. The ISDN information

transmitted from a subscriber to the exchange, e.g.,

telephone signals, is transferred through device 3,

which removes all ADSL signals and passes the ISDN

signals, to an ISDN module 2 and from there into the

ISDN network. Instead of the combination of ADSL and

ISDN, a combination of ADSL and POTS can be used. Then,

module 2 will be a POTS module and network termination

7 will be a POTS network termination with integrated

filter function. Terminals 8 will be POTS terminals,

such as analog telephones,

The first embodiment will now be further explained with
reference to Fig. 2. Fig. 2 shows a device according to
the invention for filtering ISDN and POTS. The device
corresponds to device 6 of Fig. 1. Devices 3 and 6 of
Fig. 1 are identical in construction and are both

suitable for bidirectional filtering, so that a




7 will be a POTS network ternination with integrated filter functiofhl SEP
Termnals 8 will be POTS termnals, such as analog tel ephones. The first
enbodi ment will now be further explained with reference to Fig. 2. Fig. 2
shows a device according to the invention for filtering I SDN and POTS. The
device corresponds to device 6 of Fig. 1. gevices 3 and 6 of Fig. 1 are

i dentical in construction and are both suitable for bidirectional

filtering, so that_a,0 EP 2 .8 _detai . descriptigon gf device 3.can be
di spensed wi h. SCEROT 88 5o5 TP 1o B0 A B of 1R, Brnat eBRReRR Py
ADSL and | SDN abelvioest Beavdnisi watn dre ofseaD3Stotamdf POTEhe tombinaldwrarct

uni versal ly appkigcab ' %Q%pr' uSEsd onbi Lo f | rst
separati ng fiIt%?gg,ggdfﬁﬁF%f%%gkk Ofﬂgﬁgza sg%%§%083§%a$g Fn%nﬁlqﬁiéﬁl.
It further inclides.atbevesrer univensdallno agwkiesakiBeand 14. During the use
of an | SDN connection between exchange and subscriber, |SDN signal

conponents (user information) and DC conponents (for renote power feeding
purposes) are tPavisaft b cBONPERSERe 3o i HdRfe FUPinRt soBsefi BefirBsth t he

| SDN si gnal conpgrepseiagdrineer! SDNDG jgamonsytie a0 e a88ehVedcbha
separating filter 9.  Separa |n% fi.lter 9 contains alrggeatlag coi | whagse
primary side i sS¥RPFRHIBY fidbFredlcorti dhtditorinclydesacgpfecsor 1
capacitor, and amd&etwadchokks Wit Ankha4DC conponent bei ng pi cked of f

bet ween the capacitor and the first coil and between the capacitor and the

second coil. The secondary side contains a series conbination
During the use of an ISDN connection between exchange

and subscriber, ISDN signal components (user
information) and DC components (for remote power
feeding purposes) are transmitted from the exchange to
the subscriber. Both the ISDN signal components and the
ISDN DC components are received by separating filter 9.
Separating filter 9 contains a repeating coil whose
primary side is formed by a series combination of a
first coil, a capacitor, and a second coil, with the DC
component being picked off between the capacitor and
the first coil and between the capacitor and the second
coil. The secondary side contains a series combination
of a third coil and a fourth coil. The repeating coil
provides electric isolation, whereby interferences are
minimized. The

ISDN signal compeonent is transferred from the primary
side to the secondary side and fed to filter bank 10.
The ISDN DC component is picked off on the primary side
and transferred over separate lines to separating
filter 11, i.e., it is not transferred through filter
bank 10 in particular. Two chokes are inserted in the
separate lines. They have a passband up to 50 hertz and

are designed as electronic chokes. They serve as low-

pass filters to block the ISDN signal components and
the ADSL signals.




of a third coil and a fourth coil. The repeating coil provides eleg Engq
I sol ation, whereby interferences are mnimzed. The | SDN signal corrponenP
is transferred fromthe primary side to the secondary side and fed to
filter bank 10. The |1 SDN DC conponent is picked off on the prinmary side
and transferred over separate lines to sepagating filter 11, i.e., it is
not transferred through filter bank 10 in particular. Two chokes are
inserted in the separate |ines. They have a passband up to 50 hertz and
are designed as el ectronic chokes. They serve as |ow pass filters to bl ock
the | SDN si gnalneb@@aoﬁnls aaddesljlgnAIaSIassiagrmixsesh@JJd S @004+ . 9 Tlethegt or

12 d d | t. .h hol d
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conponent is abdvisotobdebernhpet whesheird.then reSieN vedvieC ¢csmponended sat
approx. 100 VO'é?ové‘hbfgb%g Qtogﬁe %g‘?&%"l Ofﬁmfs%a\f‘ e%&yg]pl gd When a DC

vol t age conpone abov resh et ermne e Signals are | SDN
signal s. Wen @Dy idedage aprporent OBeVowtehe whtifreesho| ROTS,, depprakned,

the signals ar%&@&éﬁ@&@éssuﬁhiea bm%nlg TR/ 118Ryd V&r@éﬁgﬁé namel y
an |SDN filter for filtering gnal, components, an POTS filter

for filtering t3RFPOTER %Fs}éﬁﬁﬁohén@ter%ﬂ?dﬁl Itthe Signakenrel LEBNby

detector 12. Wieiysiel €ctWied 2a dBte¢bs th§ONcohgR@ler@O AN he t he | SDN

filter will be‘@ﬁ%éggéfg;is gté?ﬁlggheckgr %EE%FHS are POTS signals.

Filter bank 10 comprises two filters, namely an ISDN
filter for filtering the ISDN signal components and a
POTS filter for filtering the POTS signal components.
Both filters are controlled by detector 12. When
detector 12 detects ISDN signal components, the ISDN
filter will be activated; when the detector detects
POTS components, the POTS filter will be activated. The
activation is effected by reversal of switches. The
switches may also be designed as relays which activate
the POTS filter in one position and the ISDN filter in
the other.

Detector 12 additionally includes a DC/DC converter for
deriving the supply voltage for the active filter from
the remote power supply voltage. A portion of the ISDN
DC component is converted from, e.g., 100 volts to 5
volts and fed to the ISDN filter. In the POTS mode, a
pertion of the POTS DC component is converted to a
different DC voltage value, which is fed to the POTS
filter.

The ISDN or POTS signal components filtered in filter
bank 10 are fed to separating filter 11. Separating
filter 11 contains a repeating ccil. The primary side




POTS conponents, the POIS filter will be activated. The activation 0i1sSEP 200
effected by reversal of switches. The switches may al so be designed as

rel ays which activate the POIS filter in one position and the I SDN filter
in the other. Detector 12 additionally includes a DC/ DC converter for
deriving the supply voltage for the activeipilter from the renote power
supply voltage. A portion of the ISDN DC conponent is converted from

e.g., 100 volts?%§%£ volts, and E%gjﬁgxﬁngj!suﬂfgééer. Iq%%hg POTS e, a
portion of the B EBRBGABN: TP o SR D SPEHTY 1 SPBRECBEICD Cdge
val ue, which isaféilrst thelPCiScapalctidnor, Thead SDéserciDIGo sl gnahec®iponent s
filtered in filter - a[.e s | | I ] epar-at i

filter 11 cont a?%rgpﬁgé}e}ge%gf’ﬁ é?)lg%.ctt%hdzq%ﬁ{%%ﬁ;g:s}?%eéﬁaééﬁogoggd R-H%f
the repeating chitstonvalnsnd betwesncdiis wapatitgfr anditke secbnda

capaci tor, and :‘?fcofﬂecgé!:l nBB8yDE 1 PRANENNPE] F\&aiﬂﬂeﬁ&fﬁ Agkween the

capacitor and the ~first_coil and’between the capacitor and the second
coil. The seconterythideitohpaFRE1gS-hiThe dEReaHNS CFblr$RYESFI ten

series. The repsabydeCOLL-ELE¥ES sbQatiichY Wt st it dsHbabheBs wher eby

interferences are ., n nlgn zed. gh filtered | SDN or POIS signal conponent

i s transferred ®oHtredselBAd F§t§ﬁ?éi HEh @ AGHet L EHe SHUPPRERE,

together with t{e essesfeateddDEronorhenatcoridanhes inld ptd . tHheptimaty

enbodiment wi | now beafULLDgh S¥BLALNRY Wildh it AL Elg pd- FIO- 3
component, to the output.

The first embodiment will now be further explained with
the aid of Fig. 3. Fig. 3 shows a schematic block
diagram of the novel filter bank 10 of Fig. 2. Filter
bhank 10 contains an ISDN filter 15, a POTS filter 16,
and four switches 17, 18, 19, 20. The four switches 17,
18, 19, 20 are arranged to activate the ISDN filter in
one position and the POTS filter in the other. They are
controlled by detector 12. Detector 12 additionally
provides the supply voltages for filters 15 and 16. To
save power, only the respective active filter is

supplied with power.

The first embodiment will now be further explained with
the aid of Fig. 4. Fig. 4 shows a schematic diagram of
the ISDN filter 15 of Fig. 3. ISDN filter 15 has three
series-connected LC sections in the series arm. Each LC
section consists of a coil and a capacitor in parallel.
Four shunt arms are provided, each of which contains a
capacitor. The values of the capacitors and coils are
chosen so that these devices can implement the

filtering property in the freguency range assigned for

the transmission of ISDN signals in an optimized




di agram of the novel filter bank 10 of Fig. 2. Filter hank 10 con 'SE?SMM
| SDN filter 15, a POIS-filter 16, and four switches 17, 18, 19, 20.

four switches 17, 18, 19, 20 are arranged to activate the ISDN filter in
one position and the POTS filter in the other. They are controlled by
detector 12. Detector 12 additionally prouindes the supply voltages for
filters 15 and 16. To save power, only the respective active filter is

supplied with power. Th i L | r xpla ned
Wih the aid oReRng ,Tne geop HARCE Moo d M e s HER
filter 15 of Figr equnsamehmlpértb@ mh@WQW@anEEﬂIQElQDnnected LC sections
in the series arm Each LC section consists of a coil and a capacitor in
parallel. Four shunt arns are provided, each of which contains a

capacitor. The Vaguésrst emboddpesitt orid lampvwe die sFurichexhexphadsechati tthese
devices can inpLggeptat Be rhiiyl. tgrl @qgﬁlr ePHId h thendhLOoveNaY a %aareo

assigned for the transm ssion of gnal s in an opt|n1zed SEP 2004

11 manner. The FReNPPTE: &ilkgy &I%é’%@%sﬁ@rne‘%?%% HiHer 16rh é&uWé’l ent of

t he above configgfatkoBonhBeteldr sio erkaediomntinidhe noay Des f arhhetaexplhia ned
with the aid of Fi i

9. 5. Flg. 5 shows a, che tic dlqghan1of t he gg;ﬁo
filter 16 of FigeCBIOBOFEIFEFLEr 1658 & i FRIThHEL LY Pere ns
in the series -apne EhohtLﬁxms&stbmnvd@mﬁgﬂmhxﬁhenmnnélmmdaacapaadttmn in

parallel. :] m%ﬁhun 18EM L | COI I s gre ‘é&%rcsh £ Q{]t&k]ha? %ﬁgpgﬁéggh. The

val ues of the capacrtors an osen so esé eV|ces can
i mpl enent the fthaer thgspr dpvicegs can implement the filtering property

in the frequency range assigned for the transmission of
POTS signals in an optimized manner. The POTS filter
may also be implemented as a dual or equivalent of the
above configuration.

-The first embodiment shows an application of the
invention to ISDN and POTS. However, the invention is
not limited to these signals. The invention can also be
used with more than two signals. The filter bank will
then contain more than two activatable filters. In
principle, all composite signals containing at least
two signal components and at least one DC component can
be detected and filtered.

The second embodiment will now be explained with the
aid of Fig. 6. Fig. 6 shows another device according to
the invention for filtering signals. The device
corresponds to device 6 of Fig. 1, for example. Devices
3 and 6 of Fig. 1 are identical in construction, so
that a detailed description of device 3 can be
dispensed with. Devices 3 and 6 are used both for the
combination of ADSL and ISDN and for the combination of

ADSL and POTS, i.e., they are universally applicable.




in the frequency range assigned for the transm ssion of . POTS si gnalﬁ igﬂtpazrd
optim zed manner. The POTIS filter may al so be inplenented as a dual 3 0d
equi val ent of the above configuration. The first enbodi nent shows an
application of the invention to | SDN and POTS. However, the invention is
not limted to these signals. The inventid2 can also be wused with nore

than two signals. The filter bank will then contain nore than two

activatabl e fill%%ﬁe Sevite e TP & %%fv&Q”PQSE%ﬁtékg%@bﬁa@%mfyﬁmng at

| east two sig corponents ‘a d at ast one onént can be detected
and filtered. Thepsedded Eé@tﬁihﬁmanml%mﬁbéléﬁﬁl gilgeg lncomnanentyi d of

Fig. 6. Fig. 6 ﬁso‘ﬁ?ﬁﬁﬁ?ﬂc% %ﬁﬁ&&%orﬁh@%&elcbheoh&&m@@nsfegrles

filtering signa ice corresponds to, devige 6 of FI%t for
exanpl e. Devi ceonmbingtdom off @ Finstreepyeatind fF-F'lt€6n§11r'u ifon-t&%  t hat

a detailed desg@ PN Ofs ABHE L Dey £li 3persed . Wisebarlevirees 3 and 6
are used both for the conbipation of or .t he copbi nati on

of ADSL and PEEsterse2l @l 4 &1fid ‘?%%Jr‘F?/fabBl F888|%§“C6i°§|5|§ 04 12
The device of Bbgrakiser tes depdidtiaig sf jheéssf poandcaaposi Fagsi gnal s

containing a first signal aone [ onpo I ce
contains a ser PERAT, é&ﬁﬁgnﬁcirqi néal‘f ?ir]gtgrs%pééé ?g 8 BPt gr?g%ff-%efﬁf

22, and a secomdrsep&mgnaﬁ;dqmnqneQEB éf@ara@hn@SDﬂlBﬂgn§12qumPQ§n%fe

i dentical in cgn s%r*@hF?%l Goh Of [ 0y $8PRE atbRY2bI biher £ 9 and 11 of

Fig. 2. Separa I ng 1 23 are designed or transfer the
transfer the first DC component e.g., an ISDN DC

component or a POTS DC component, via a separate path.
Filter 22 is designed as an ISDN filter or as a POTS
filter, for example. Unlike the device of Fig. 2, the
device of Fig. 6 includes only a filter that is hard-
wired and cannot be activated and deactivated, but is
constantly on. Filter 22 is identical in construction
to either of the filter of Figs. 4 and 5. Filter 22 may
be designed as a passive filter, in which case it

required no power supply.

The composite signal may contain at least a second
signal component, particularly an XDSL signal
component. Separating filters 21, 23 are designed to
transfer the second signal component to filter 22.
Filter 22 is designed to block the second signal

component and pass the first signal component.

In contrast to Fig. 2, the detector is not necessary,
which simplifies the circuit configuration. Without the
detector, different signal components are not
distinguished one from the other, so that depending on
the filter 22 used, the device of Fig. 6 can, as a
rule, filter only one given signal component. If

different signal components are transmitted in




first signal conponent, e,g., an | SDN signal conmponent or a POTS SiU n§’éP
conponent, via filter 22 and to transfer the first DC conponent, e.g., a:wm‘
| SDN DC conponent or a POTS DC component, via a separate path. Filter 22
is designed as an ISDN filter or as a POTS filter, for exanple. Unlike the
device of Fig. 2, the device of Fig. 6 inglsudes only a filter that is
hard- wired and cannot be activated and deactivated, but is constantly on.

Filter 22 is ident.i.cal _in_construction to either of filter of Figs. 4
Thd o i ter o3 rESTept” SRR ohae® THhOR! P St ot g
requi red no powergsuppl yhrEshodahpdsit eexsagnbe 2dykHontarnralrd easti G0

second signal n rti. cul g gpponent .
Separating fil tg'ggpggg ggﬁekggipg%% %03?%%% e%ﬁgﬁgg@cbnﬂloﬁegntgfan
conponent to fioner Sig.na_lFiCImOI@lﬁ satesigneil terdd oskingeasdoongasisgnal
conponent and pasgcbpe A &%Ev\l—ﬁa%r%a'f_icl Neth 4 S GPOLERS chBsErd it dd®

detector is not necessary, sinplities the circurt”configuration.
Wthout the defeegsencyiffelent iGAdz corporidiis becuned tai Sdilhgy shed

one fromthe othepn sa4t bairsdenendilng abst heidddierale vsefl. pibkexdevi ce of
Fig. 6 can, as a rule, filter only one given signal conponent. If

different signal conponents are transmtted in 01 SEP 2004 13 different
frequency rangerilsgeh2ascROTSland HeSiddiejrosd @ G 8hughiesheldl f. ofrhe
exanpl e i

t hr eshol 30 l:rDeré%%%(Eggﬁghsl%gigg lé?é?ffp%:geaiﬁ%%ﬁag%’ ﬁ%%gg%gs%ﬁlagﬁll OW- pass
components. For example, the housing, the two
separating filters 21, 23, and the slot for filter 22
are prefabricated. Depending on the situation for which
the device is to be used, for example for ISDN
filtering, the appropriate filter type will then be
simply inserted at the intended location. The plug-in
variant is also advantageous during repair work,

conversion work, maintenance work, etc.




filter. Alowpass filter with a suitably chosen cutoff frequency, e.g }
100 kHz, can thus be used to filter |SDN and POTS signals; ADSL sigﬁélgﬁ,mm
are then bl ocked. Filter -22 can al so be designed as a plug-in nodule . The
device is then easily adaptable to different signal conmponents. For
exanpl e, the housing, the two separagiyng filters 21, 23, and the slot for
filter 22 are prefabricated. Depending on the situation for which the
device is to be used, for exanple for ISDN filtering, the appropriate
filter type will then be sinply inserted at the intended | ocation. The
plug-in variant is also advantageous during repair work, conversion work,
mai nt enance work, etc. 01 SEP 2G 94' 14 Patent Clains 1. A device (3, 6)
for filtering ISDN and POTS signals from conposite signals containing an

| SDN signal conponent and an | SDN DC conponent or a POIS signal conponent
and a POTS DC conmponent, c har act er i zedi nthat the device
conprises a serites conbination of a first separating filter (9), a filter
bank (10), and a second separating filter (11), that the separating
filters (9, 11) are adapted to transfer the I SDN and POTS signal
conponents via the filter bank (10) and to transfer the | SDN and POIS DC
conponents via a separate path (13, 14), that a detector (12) is provided
which is adapted to detect the | SORRERBCPEF8iDE conponents, that the
filter bank (10) conprises an ISDN filter (15) and a POTS filter (16)

whi ch are controllable via the

1. A device (3, 6) for filtering ISDN and POTS signals
from composite signals containing an ISDN signal
component and an ISDN DC component or a POTS signal

component and a POTS DC component,
characterized in

that the device comprises a series combination of a
first separating filter (9), a filter bank (10), and a
second separating filter (11), that the separating
filters (9, 1ll) are adapted to transfer the ISDN and
POTS signal components via the filter bank (10) and to
transfer the ISDN and POTS DC components via a separate
path (13, 14), that a detector (12) is provided which
is adapted to detect the ISDN and POTS DC compeonents,
that the filter bank (10) comprises an ISDN filter (15)
and a POTS filter (16) which are controllable via the
detector (12), that the detector (12) activates the
ISDN filter (15) when the ISDN DC component was
detected, and that the detector (12) activates the POTS
filter (16) when the POTS DC component was detected.

2. A device (3, 6) as claimed in claim 1, characterized

in that each of the separating filters (9, 11)




detector (12), that the detector (12) activates the |ISDN filter (15) when
the 1 SDN DC conponent was detected, and that the detector (12) acti \(at 8&P 2604
the POTS filter (16) when the POIS DC conponent was detected. 2. A device
(3, 6) as clainmed in claim1, characterized in that each of the separating
filters (9, 11) 01 SEP 2004 15 conprif£s a repeating coil having a prinary
side and a secondary side, that the primary side contains a series

conmbination of _a fir 0] zapacit:ar ; ; 0k det BEADE
conponent befﬁﬁmﬁ?%i%% %f#ggg?&ggﬁ %ﬁ%qb§f§@$F€ﬁ§§%§H§%§§firs? coi |, and
bet ween the copamidary ahdet hehs&cshe SBilMaryh@ idfatCPHE S oRdELT185de

contains a sefig§s. | £E0Q of rart Righid C@l lcapit ia of OWAd £0kbcodd A
devi ce (3,($Jéé§%§§§§%§a§n claiﬁ11, gﬁaraoterized I n that the detector

(12) is a threshbl dtlet BEt 6PMRANERT ReEPFabd<katk 9 FEYeRR £48) upon

detection of ﬁa@%iwfv@ﬂanthebwes@ riadeterdnibagiddy esthol capaattbeul arly
above a threshold [|vyi

yi ng between_60 valt ng,100 vol t and.whi ch
acti vat es tm?ﬂﬂﬂﬁﬁ$i$?%?n@1§?1&poﬁn%eﬁgégi e(ﬁeﬁfqié%%ﬁﬁgﬁgnt bel ow t he
threshol d. 4.odevih€ea (Serbisasombaineed onn ofl @ miirdhasbctandzad in that
the filter b Hﬁé%g) fuither conprises at least tw switches (17, 18, 19,
20) controll R heCYet ect or (12) for activating.and deactivating the
ISDN filter (15) and the POTS filter (16). 5. A device (3, 6) as clained

inclaiml, characjerized singthat the deleatorciEhd LonmHd sest ar PeLBC
converter for deriving the direct current re UIF?? 2¥(§he filter, .
in that the detector (12) is a threshol etector which
activates the ISDN filter (15) upon detection of a DC
component above a predetermined threshold, particularly
above a threshold lying between 60 volts and 100 volts,
and which activates the POTS filter (16) upon detection

of a DC component below the threshold.

4. A device (3, 6) as claimed in claim 1, characterized
in that the filter bank (10) further comprises at least
two switches (17, 18, 19, 20) controlled by the
detector (12) for activating.and deactivating the ISDN
filter (15) and the POTS filter (16).

5. A device (3, 6) as claimed in claim 1, characterized
in that the detector (12) comprises a DC/DC converter
for deriving the direct current required by the filterx
(15, 16) to be activated from the detected DC

component.

6. A device (3, 6) as claimed in claim 1, characterized
in that each of the filters (15, 16) consists of a
ceries arm and at least one shunt arm, the series arm
containing a series combination of at least two LC

sections, and the at least one shunt arm containing a

capacitor.




(15, 16) to be activated fromthe detected DC conponent. 6. A deviCﬁ ( P 900
6) as clained in claim1, characterized in that each of the filters- (I )
16) consists of a series armand at | east one shunt arm the series arm
containing a series conbination of at least two LC sections, and the at

| east one shunt armcontaining a capagtor. 01 SEP 204" 16 7. A device (3,
6) as clained in claim1, characterized in that each of the separating
filters (9, 11) conprises an optocoupler for providing electric

isolation. 8. A nethod of filtering first and second signals from
conposite signal A cdrYacai . abli pSt cdiagmeld danpdram 1. areredtestzB@

conponent or 2 $o00Ad S4gRaLECeAROBERLraRIGeR 18 DG coppnent, ¢ h a

acterizedi nthat the si onent and the DC conponent of a
recei ved conp6§mmg%ﬁ%ﬁa¢na@Et§6EHP&?§dfPFoﬁﬁ@Héd%ﬂﬁanﬁCt%hﬁt dependi ng
on the magnit ydg, fride. DC conponent, a given filter (15, 16) is
activated, to which the signal conponent is applied, and that the
filtered signal conponent and the DC conponent are subsequently conbi ned.
9. A nethod as clmimethed of af il Berghgr ddketi zad isrcdits idieald rstomi gnal

conponent is an_| SDN s gnal onponen the first DC.co onent I s an | SDN
DC  conponent SR Eecontt &F ggal ﬁ%%ﬂéﬂ? Ps TATBETS 19M5HalCoMRMISRENt , and
t he second DCagwhponEitst sP@ @Gﬂ@omt or a second signal component

and a second DC component,
characterized in

that the signal component and the DC component of a
received composite signal are separated from one
another, that depending on the magnitude of the DC
component, a given filter (15, 16) is activated, to
which the signal component is applied, and that the
filtered signal component and the DC component are
subsequently combined.

9. A method as claimed in claim 8, characterized in
that the first signal component is an ISDN signal
component, the first DC component is an ISDN DC
component, the second signal component is a POTS signal
component, and the second DC component is a POTS DC

component.

10. A method as claimed in claim 8, characterized in
that the first signal component is a digital telephone
signal component, the first DC component is an
associated DC component, the second signal component is

an analog telephone signal component, and the second DC

component 1s an associated DC component.




conponent. 10. A nethod as clainmed in claim8, characterized in that t
first signal conponent is a digital tel ephone signal conponent, TSP 3804
DC conponent is an associated DC conponent, the second signal conponent is
an anal og tel ephone signal conponent, and the second DC conponent is an
associ ated DC conmponent. 01 S EP 20041%7 11. A device (3, 6) for filtering
signals from conposite signals containing a first signal conponent and a

first DC conpoRenk, gevilc@ (3@ &)t foF letérQn? §1§H§§.st ke devi ce conprises
a series conbination of a flrst separatin te afilter (22), and

a second sep@PHPPHGLE] |St18ﬂ'1a(1f3)coraqﬁjnﬂ4a$ %h%l%%baﬁagpﬁé FOMPSEny 21, 23)

are adapted tgnhransfiectt pe domdorsdranal conponent via the filter (22) and
to transfer the first DC conponent via a separate path. 12. A device (3,

6) as claimed in claim11l, characterized in that the filter (22) is an

| SDN filter of B ROFSa tiltterr 13z A device %3, 6) as clainmed in claimll,
characterized in that the conposite signal conprises a second signa
conponent, particularly an XDSL signal conponent, that the separating
filters (21, 23atatbeadeptieg¢ romprarmsfera gdmei aecormb sngnabncoffpandmitr o

the f1Tter (2200-206iblates ke fightier o 22aeds papt ogbdoaDlgakyhe secont

signal conponent an
separating fllter (23), and that the separatlng filters

(21, 23) are adapted to transfer the first signal
component via the filter (22) and to transfer the first
DC compeonent via a separate path.

12. A device (3, 6) as claimed in claim 11, characterized
in that the filter {(22) is an ISDN filter or a POTS
filter.

13. A device (3, 6) as claimed in claim 11, characterized
in that the composite signal comprises a second signal
component, particularly an XDSL signal component, that
the separating filters (21, 23) are adapted to transfer
the second signal component to the filter (22), and that
the filter (22), is adapted to block the second signal

component and to pass the first signal component.






