
EP 0 260 030 81 Description The invention relates to a telephone set
supplied by line direct voltage through two wires of a subscriber line, the
set comprising an active line voltage stabilizer circuit connected between
the aforesaid 5  wires of the subscriber line, the circuit comprising two
output terminals with there being between them a direct voltage which is
independent of the line direct current, a first terminal of which being
connected to a first of the aforesaid wires via a resistor substantially
conducting the whole line direct current, with there being connected
between this first terminal and the second wire a series arrangement
composed of a capacitor and a further resistor, the capacitor connections
of which constituting a direct voltage supply 10  output. The invention
likewise relates to a line voltage stabilizer circuit suitable for use in
such a telephone set. Such a telephone set is known from the public
application report "Application of the transmission circuit TEA 1060 and
the supply circuit TEA 1080", report number ETT 8506, N.V. Philips'
Gloeilampenfabrieken, The Netherlands, more specifically page R23, figure
AP1. 15     The stabilizier circuit shown in the above publication
comprises an operational amplifier connected to the base of an output
transistor. The emitter of this output transistor, forming the first output
terminal, is connected to a first wire via an emitter resistor
substantially conducting the whole line direct current. The collector of
the output transistor is connected to the remaining wire. A resistor
(referred to as R55 in the above-mentioned figure) is connected to an input
of the operational amplifier. The other side of this resistor, 20 forming
the second terminal of the stabilizer circuit, is connected in the
aforesaid publication to the second wire. The latter connection achieves
the direct voltage on the subscriber line to be set to the desired value by
the stabilizer circuit. It should be observed that details about achieving
the desired line direct voltage are described in the Dutch patent
application No. 8400508, laid open to public inspection. In modem
electronic telephone sets it is desirable to have a direct voltage supply
connection from 25 where additional equipment (such as for example DTMF
dial dircuits or memories) can be supplied by power derived from the
subscriber line. Such a supply connection should preferably meet the
following three requirements: 1. within the working area of the telephone
set the supply voltage must not depend on the magnitude of the DC line
current; 30    2. the AC impedance of the telephone set, as seen from the
subscriber line, must not be affected by the presence of the supply
circuit; 3. when deriving direct current from the supply connection its
direct voltage is only allowed to show a slight decrease, so its output
impedance has to be low. The stabilizer circuit shown in the aforesaid
application report comprises a direct voltage supply 35 connection for
supplying additional equipment. Thereto a series circuit of a capacitor and
a resistor is inserted between the first output terminal of this stabilizer
circuit (thus the emitter of the output transistor) and one of the wires;
the capacitor connections will then form the supply connection. The object
of the series resistor is to avoid the series arrangement forming too low
an impedance for the audio signal to be transmitted by the telephone set.
This implies that the series resistor must not have a much smaller value 40
than the line terminating impedance. A customary value for the line
terminating impedance is [err]. As the output impedance of the supply
connection is mainly formed by the aforesaid series resistor, this circuit
does not meet the third requirement of having a low output impedance. The
object of the invention is to provide a telephone set comprising an active
line voltage stabilizer circuit, its direct voltage supply point having a
low direct current output impedance, indeed meeting the first 45 two
requirements. To that end the telephone set according to the invention is
characterized in that the second output terminal is connected to the series
arrangement such that there is a resistor between this second terminal and
the second wire. As the constant voltage present between the two said
terminals does not vary when supply current is 50 derived, the output
impedance of the supply connection will be equal to a possibly present
resistance between the second output terminal and the relevant supply
terminal, which resistance can be chosen to be 



low. For certain configurations and values of the components comprised in
the active stabilizer circuit, inserting a pure capacitance between the
aforesaid output terminals may cause oscillations of this circuit. 55  To
avoid these oscillations the telephone set in accordance with the invention
is characterized in that there is a further resistance between the second
terminal and the capacitor. This resistance whose value can be selected to
be low relative to the internal resistance from the aforesaid application
report, now functions as a damping resistance for the undesired
oscillations. 2    EP 0 250 030 B1 The invention and its advantages will
now further be described with reference to the figure. The figure shows a
telephone set comprising an active line voltage stabilizer circuit having a
direct voltage supply connection in accordance with the invention. The
figure only shows the components of the telephone set which are relevant to
the invention. The 5  subscriber line to which the telephone set is
connected when in operation and through which the set is power supplied, Is
connected to line terminals 2-1 and 2-2. Active line voltage stabilizer
circuit 4 Is connected to the wires 6 and 8 of this subscriber line. This
circuit 4 comprises two output terminals 10-1 and 10-2, a stabilized direct
voltage being present between them. Output terminal 10-1 is connected to
wire 8 via resistor 12. In addition, this output terminal Is connected to
wire 6 via a series arrangement of a 10  capacitor 14 and resistor 16 and a
resistor 18. The terminals of capacitor 14 form the direct voltage supply
output 20. The two wires 6 and 8 are interconnected via a series
arrangement of a line terminating resistance 22 and capacitor 24. The
junction point of the laffer two components forms a supply point for
supplying the stabilizer circuit 4. is     Stabilizer circuit 4 comprises
an operational amplifier 26, to the output of which the base of a final
transistor 28 is connected. The emitter of this final transistor is
connected to output terminal 10-1, its collector being connected to wire 6.
The inverting input of amplifier 26 is connected to the emitter of
transistor 28 via a voltage reference 30; this voltage reference can for
example be designed in the form of a single or a plurality of forward
biased diodes. The non-inverting input of amplifier 26 is connected via a
20 resistor 32 to the emitter of transistor 28, via capacitor 34 to wire 8
and via resistor 36 to output terminal 10- 2. The difference in voltage
between the output terminals 10-1 and 10-2 does not depend on the line
current and neither does it depend on the current derived from this output
formed by the terminal pair 10-1 and 10-2, which can be appreciated from
the following: 25     the difference in voltage between terminals 10-1 and
10-2 equals the sum of the voltages across resistor 32 and across resistor
36. The voltage across resistor 32 equals the reference voltage [err] of
reference source 30, because amplifier 26 controls such that both inputs
show substantially equal voltages. The voltage across resistor 36 is as
many times as much as the resistance ratio of resistor 36 to resistor 32
(all direct current through resistor 36 also passes through resistor 32) so
that the following holds for the 30  direct voltage [err] between the
terminals 10-1 and 10-2: 35                     [err]
(1) with [err] and [err] representing the value of resistor 36 and resistor
32 respectively. From formula (1) it turns out that the voltage between the
output terminals 10-1 and 10-2 does not depend on the line current, 40
neither does it depend on the current which is possibly derived from the
output 20. It also turns out that the internal resistance (output
impedance) shown by supply output 20, equals resistance 16; this can be
chosen to be adequately small. The alternating voltage impedance, as
observed from the subscriber line (thus between wires 6 and 8) is
adequately high not to affect the value of the total line terminating
impedance, which can be explained as 46  follows: 



Let it be assumed that the impedance of capacitor 34 in the audio range is
negligibly small with respect to resistance 36. Let it likewise be assumed
that resistance 36 Is large with respect to the parallel value of resistor
18 on the one hand and the series arrangement of resistor 16, capacitor 14
and resistor 12 on the other. If the ratio of components of resistance 36
and the three latter components is k, this means that on 50  terminal 10-2
there is present k times the line signal voltage. The voltage on the
noninverting input of amplifier 26 then equals the product of k times the
line signal voltage and the impedance of capacitor 34 divided by resistance
36. Through the combination of stabilized circuit 4 and the supply circuit
connected thereto there flow three signal currents [err] and [err] . II
flowing 3. through transistor 28, [err] through resistor 36 and la through
resistor 16. Let it be assumed that [err] can be neglected with respect to
the other currents. 55  The sum current is of iI and[err] flows through
resistor 12 causing the voltage of the inverting input of the amplifier to
become equal to the product of the sum current and resistance 12.
Equalization of the voltages on the two amplifier inputs will yield the
following for the impedance Z of the whole circuit: 3    EP 0 250 030 B1
[err]  =  [err] with [err] being the value of resistor 12.[err] being the
value of resistor 36 and [err] being the capacitance of capacitor 34. This
impedance [err] is equally frequency-dependent as a self-inductance and in
the audio frequency 10  range can be made sufficiently large relative to
line terminating impedance. Resistor 16, determining the internal
resistance of supply point 20 is an attenuation resistance for attenuating
any oscillations which can be caused by the insertion of capacitor 14 at
the output of stabilizer circuit 4. Capacitor 14 has to prevent the audio
signal voltage between wires 6 and 8 from leaking to output 20. 15 Thus the
value of this capacitor has to be chosen such that for practical purposes
it forms a short-circuit over the entire audio range. Likewise capacitor 14
has to short-circuit any voltage variations coming from a variable load so
that they will not disturb the audio signal on the line. The above has
shown that the described stabilizer circuit with supply point meets the
aforesaid requirements. A practical implementation of this circuit
possesses for example the component values 20 according to the following
table: Reference  numeral    Type of component                    Values 25
12                        resistor                 [err] 14
capacitor               100[err] 16                       resistor
50[err] 30                  18                        resistor
500 [err] 22                        resistor                620[err] 24
capacitor               100 [err] 32                        resistor
20 [err] 35 34                        capacitor                  1[err] 36
resistor                 17 [err] 40 Claims 45  1. A telephone set supplied
by line direct voltage through two wires (6,8) of a subscriber line, the
set comprising an active line voltage stabilizer circuit (4) connected
between the aforesaid wires of the subscriber line, the circuit comprising
two output terminals (10-1,10-2) with there being between them a direct
voltage which is independent of the line direct current, a first terminal
(10-1) of which being connected to a first (8) of the aforesaid wires via a
resistor (12) substantially conducting the whole line 50     direct
current, with there being connected between this first terminal (10-1) and
the second wire (6) a 



series arrangement composed of a capacitor (14) and a further resistor
(18), the capacitor connections of which constituting a direct voltage
supply output (20), characterized in that the second output terminal (10-2)
is connected to the series arrangement such that the further resistor (18)
is between the second terminal (10-2) and the second wire (6). 55 2. A
telephone set as claimed in Claim 1, characterized in that there is present
between the second terminal (10-2) and the capacitor (14) a still further
resistor (16). 4    EP 0 250 030 B1 *  C  L  M  S  * [err] with [err] being
the value of resistor 12,[err] being the value of resistor 36 and [err]
being the capacitance of capacitor 34. This impedance [err]is equally
frequency-dependent as a self-inductance and in the audio frequency 10
range can be made sufficiently large relative to line terminating
impedance. Resistor 16, determining the internal resistance of supply point
20 is an attenuation resistance for attenuating any oscillations which can
be caused by the insertion of capacitor 14 at the output of stabilizer
circuit 4. Capacitor 14 has to prevent the audio signal voltage between
wires 6 and 8 from leaking to output 20. 15 Thus the value of this
capacitor has to be chosen such that for practical purposes it forms a
short-circuit over the entire audio range. Likewise capacitor 14 has to
short-circuit any voltage variations coming from a variable load so that
they will not disturb the audio signal on the line. The above has shown
that the described stabilizer circuit with supply point meets the aforesaid
requirements. A practical implementation of this circuit possesses for
example the component values 20  according to the following table:
Reference numeral             Type of component            Values 25
12                        resistor                  20[err] 14
capacitor                100 [err] 16                      resistor
50[err] 30                  18                        resistor
500[err] 22                       resistor                 620[err] 24
capacitor                100[err] 32                       resistor
20 [err] 35 34                       capacitor                   1[err] 36
resistor                  17 [err] 40 Claims 45  1. A telephone set
supplied by line direct voltage through two wires (6,8) of a subscriber
line, the set comprising an active line voltage stabilizer circuit (4)
connected between the aforesaid wires of the subscriber line, the circuit
comprising two output terminals (10-1,10-2) with there being between them a
direct voltage which is independent of the line direct current, a first
terminal (10-1) of which being connected to a first (8) of the aforesaid
wires via a resistor (12) substantially conducting the whole line so
direct current, with there being connected between this first terminal
(10-1) and the second wire (6) a series arrangement composed of a capacitor
(14) and a further resistor (18), the capacitor connections of which
constituting a direct voltage supply output (20), characterized in that the
second output terminal (10-2) is connected to the series arrangement such
that the further resistor (18) is between the second terminal (10-2) and
the second wire (6). 



55 2. A telephone set as claimed in Claim 1, characterized in that there is
present between the second terminal (10-2) and the capacitor (14) a still
further resistor (16). 4    EP 0 250 030 B1             *   C   L  M   S
* 3. A line voltage stabilizer circuit, suitable for use in a telephone set
as claimed in Claim 1 or 2. Revendications 5 1. Appareil t6lephonique
aliment4 par une tension continue de ligne par l'intermddiaire de deux fils
(6, 8) d'une ligne d'abonn6, cet appareil comprenant un circuit
stabilisateur de tension de ligne active (4) connectd entre les ffls
precites de la ligne d'abonne, ce circuit comprenant deux bomes de sortie
(10-1, 10-2) entre lesquelles est presente une tension continue qui est
independante du courant continu de 10     ligne, une premeire (10-1) de ces
bornes etant connectee A un premier (8) des fils prdcites par
lPIntermediaire d'une rnsistance (12) conduisant en substance la totalite
du courant continu de ligne, un montage en serie d'un condensateur (14) et
d'une autre resistance (18) etant connecte entre cette premlbre borne
(10-1) et le second fil (B), les connexions du condensateur constituant une
sortie d'alimentation de tension continue (20), caracterlse en ce que la
seconde borne de sortie (10-2) est 15    connectee au montage en serie,
etant entendu que l'autre r6sistance (18) est situee entre la seconde borne
(10-2) et le second fil (6). 2. Apparell t~lphonique suivant la
revendication 1, caracterise en ce qu'encore une autre resistance (16) est
pr6sente entre la seconde borne (10-2) et le condensateur (14). 20 3.
Circuit stabilisateur de tension de ligne propre a etre utilis6 dans un
appareil telephonique suivant la revendication I ou 2. 25 Anspruche 1.
Fernsprechgerdt, das Ober zwei Adem  (6,8) elner Teilnehmerleitung mit
Leitungsgleichspannung gespeist wird, mit elnem zwischen den genannten Adem
der Teilnehmerleitung vorgesehenen aktiven
Leitungsspannungsstabilisierungskreis (4), der mit zwei Ausgangsklemmen
(10-1; 10-2) versehen ist, 30     zwischen denen es eine von dem
Leltungsglelchstrom unabhangige Gleichspannung gibt, wobei eine erste
Anschlufklemme- (10-1) Ober einen nahezu den ganzen Leitungsgleichstrom
leitenden Widerstand (12) mit elner ersten (8) der genannten Adam verbunden
1st, wobei zwischen dieser ersten Kiemme (10-1) und der zweiten Ader (6)
eine Reihenschaltung aus elnem Kondensator (14) und einem weiteren
Widerstand (18) vorgesehen ist, wobel die Kondensatoranschl[0e einen
Gleichspannungsspeiseaus- 35     gang (20) bilden, dadurch gekennzeichnet,
dal die zweite Ausgangsklemme (10-2) derart mit der Reihenschaltung
verbunden ist, daB zwischen der zweiten Klemme (10-2) und der zweiten Ader
(6) ein weiterer Widerstand (18) liegt. 2. Fernsorechgerdt nach Anspruch 1,
dadurch gekennzelchnet, dal zwischen der zweiten Klemme (10-2) 40     und
dem Kondensator (14) ein welterer Widerstand (16) vorgesehen lot. 3.
Leitungsspannungsstabilisierungskrels zum Gebrauch in einem Fernsprechgerdt
nach Anspruch 1 oder 2. 45 50 55    


