1 Recéiving Circuit for Transm ssion < A t h Copper Cabl es The
_present invention relates to a receiving: Gi'rcli't for transmission systens
‘with copper cables in accordance with the precharacterising part of Caim
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Therefore, the problem underlying the present invention is to devise measures which make it
possible - without individually required refitting work - to build transmission links for high data
transmission rates on the basis of copper cables of the type present in the service areas of

communication networks.
The solution of this problem is achieved with the measures recited in the characterising part
of Claim 1. |

The measures according to the invention, which can be implemented at low cost, make it
possible to use copper cables of various lengths and diameters, as they are present in the service
areas of communication networks, for erecting HDSL transmission links without need for matching
additional components of the transmission system with the characteristics of the cables. In
addition, the use of commercially available components of the transmission system (e.g.,
conventional HDSL components) is possible with practically all copper cables which in view of
their lengths and diameters can be employed for HDSL transmission links.
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components are set up to date have been solved from case to case by adaptation to the copper lines
to be employed. Depending upon the conditions, after tests e suitable line was selected from 2
plurality of lines. o
By analysing the problems encountered, it could be unexpectedly established that the
problem does not originate generally from the attenuation of a transmission line but from the
nonuniformity of the attennation which, surprisingly, is particularly significant in copper cables of
increased wire diameter (e.g., 1.4 mm) which, because of their reduced attenmation per unit length,
are employed for building HDSL transmission links of increased length. For example, by contrast
to a copper line with smaller diameter and higher attenunation, a copper line df greater diameter and
lower attenuation may cause problems. It could be established when copper cables of various
diameters and lengths were checked, that copper cables of greater diameter and greater lengths
have a greater nonuniformity of the attenuation than copper cables of smaller diameter and
approximately the same average attenuation.
Figure 1 shows the form of the nonuniform attenuation (attenuation as a function of the
frequency) of copper cables SL1, SL2, and SL3 having diameters of 0.4 mm, 1.0 mm, and 1.4 mm,
respectively, the lengths of which are chosen so that they have the same attenuation at a frequency
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cables SL1 require a substantially greater dynamic reserve which corresponds to zone z indicated in
Figure 1.

According to the invention, for HDSL communication links there is therefore provided a

filter FR which reduces the signal components at lower frequencies (< 10* Hz) by about 10 dB.
For this purpose, the filter FR, which, for example, is a filter composed in known fashion of
capacitors Cf and resistors Rf as shown in Figure 2, has preferably an attenuation dependence as
shown in Figure 1 (see Iine fk1). This puts into evidence that signals in the range of up to 1000 Hz
are reduced by about 10 dB by the filter FR. By using the filter FR, the dynamic range of the
signals transmitted via the 1.4 mm cable SL1 ismade to match the dynamic range of the signals
transmitted via the 0.4 mm cable SL3. But ifa 0.4 mm cable SL3 is connected to the filter FR, the
signal components at lower frequencies (< 10* Hz) are not reduced below the signal amplitude of
the signal components at higher frequencies (10* Hz - 10° Hz), whereby a reduced signal-noise
spacing would be generated. For the copper cables of the smallest diameter in the network, in the
selection of the filter characteristics care must be taken that the attenuation at lower frequencies
does not exceed the value corresponding to the value of the maximmm attenuation occurring at
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' terminating set GS and the associated receiver unit RX.

Furthermore, the filter FR niay be used advantageously together with integrated receiver
units RX which, as the case may be, are part of a transceiver. For example, the circuit components
SK70704/SK707070 of the company LEVEL ONE are suitable; these have been described in the
corresponding data sheet “1168kbps HDSL, Data Pump Chip Set” of May 1996.
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3. The receiving circuit according to Claim 1 or 2, characterised in that the receiver unit
(RX) for data transmission in simplex operation is connected to a transmitting station (TX) via the
filter (FR) and a copper cable (SL1, SL2,) having a diameter of the range for which the filter (FR)
has been designed.

4. The receiving circuit according to Claim 1 or 2, characterised in that the receiver unit
(RX) for data transmission in duplex operation is connected to a transmitting station (TX) via the
filter (FR) and a copper cable (SL1, SL.2,) having a diameter of the range for which the filter (FR)
has been designed. _

5. The receiving circuit according to Claim 1, 2, 3 or 4, characterised in that the receiver
unit (RX) and the transmitter unit (TX) are structured in accordance with HDSL standards.

6. The receiving circuit according to Claim 1, 2, 3 or 4, characterised in that the receiver
unit (RX) and the transmitter unit (TX) are designed for the transmission of data with up to 2
Mbit/s.
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6 7. The receiving circuit according to any one of Clains 1 - 6,
characterised in that the receiver unit (RX) is provided for controlling
the signal anplitude and for anal og/digital conversion of the input

si gnal s. 8. The receiving circuit according to any one of Clains 1 -
6, characterised in that the receiver unit (RX) is an integrated circuit of
the type SK70704 of the conpany LEVEL ONE. :



