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The preliminary publication "Differential tech- nology in recording
consoles and the impact of The invention relates to a system for asymmetri-
transformerless circuitry on grounding technique" cal signal transmission
from a pair of transmission  by Thomas M. Hay, presented at the 68th AES
devices through a pair of signal paths each having    5    Convention in
Hamburg on 17-20 March 1981, at least one signal line and one reference
line to a  particularly in Figures 10-18, shows circuits for pair of
receiver devices, two devices of which have  suppressing 50/60 Hz supply
hum which may be a supply reference potential in common and are     induced
in a signal path from transmission to coupled to one end of each of the two
signal paths,  receiver device. and the other two devices of which have a
further   10    It is an object of the invention to obviate the supply
reference potential in common and are       cross-talk between two
distinctly desired signals, coupled to the other end of each of the two
signal  which cross-talk is caused by the aforementioned paths. The
invention also relates to a transmission  parallel arrangement of the
reference lines of two and receiver device for use in such a system.
asymmetrical signal paths. The said system may be realised when inter-   15
According to the invention a system of the type connecting electronic
devices -  such as, for      described in the opening paragraph is charac-
example, a TV receiver to peripheral equipment     terized in that a
differential stage is disposed in at (e.g. a video recorder, a video disc
player, a TV  least one of the said devices for common mode monitor, etc.)
- in accordance with the European   suppression between a pair of input
terminals and standard ratified on 7 July 1982 and published by   20   a
pair of output terminals, said differential stage, if the European
Committee for Electro-technical      disposed in one of said transmission
devices. Standardization (CENELEC) in the report EN 50049   having one end
connected through a signal ter- "Domestic or similar electronic equipment
inter-    minal of the pair of input terminals to a signal connection
requirements: peritelevision connec-    source and through a reference
terminal to one of tor", of December 1983. The plugs and sockets as   25
the two supply reference potentials, and having defined by this standard
enable the use of signal  the other end connected through a signal terminal
paths separated as to signal type. In addition a   of the pairof
outputterminalsto the signal line and sufficient number of connections is
reserved for   through a reference terminal to the reference line audio and
video signals to realise asymmetrical    of one of the two signal paths,
or, if disposed in one two-traffic along the audio and video signal paths.
30   of said receiver devices, having one end connected The transmission
cross-talk can thereby be         through the input signal terminal to the
signal line reduced to a minimum. In addition the asymmetri-   and through
the input reference terminal to the cal transmission limits the number of
lines per    reference line of one of the two signal paths, and signal
path: thus, for n signals only (n+ 1) lines are  having the other end
connected through the required per signal path (n signal lines and one
35   output signal terminal to a signal processing common reference line),
whereas 2n lines are       device and through the output reference terminal
always required in the case of a balanced signal   to one of the two supply
reference potentials. transmission.
The invention is based on the recognition of the In practice it often
occurs that several trans-  fact that the cross-talk components - in the
same mission and/or receiver devices are accommo-   40   way as the induced
hum in the aforementioned dated in one apparatus. Thus the audio and video
known hum  suppression circuits -  occur in demodulator circuits of a TV
receiver may apply    common mode and that the desired signal occurs audio
and video signals to, for example, a TV      in differential mode on the
signal and reference monitor and consequently function as trans-
lines of a signal path. mission devices. Conversely, for example, a video
45  When using the system according to the inven- recorder or video disc
player may apply audio and  tion the differential stage blocks the passage
of the video signals to the audio and video processing    common mode
cross-talk components atthe input and reproducing devices of a TV receiver,
which    or output of a signal path and is only transparent to devices thus
function as receiver devices.         the desired differential mode
signals. The said For practical reasons the several devices of one    50
parallel arrangement is thus interrupted for these apparatus are connected
to one common supply       common mode cross-talk components, whilst a
reference potential. When interconnecting two      multiple asymmetrical
signal generation or pro- such apparatuses, a parallel arrangement of the
cessing of different signals by means of only one reference lines of two or
more different signal    common supply reference potential per apparatus
paths is, however, brought about in each    55   need not be modified.
apparatus through the connections to the supply      A preferred embodiment
of a system of this type reference potentials. As a result of this parallel
in which audio and video signals are generated. arrangement, part of one
signal (for example, the  transmitted and received, is characterized in
that video signal) may pass from one (video) signal     the differential
stage is disposed in the audio path into the other signal path (for
example, the    60   transmission or audio receiver device, thus impos-
audio signal path) and vice versa, and may give    ing only slight
requirements on the bandwidth of rise to  cross-talk  components  across
the        the differential stage. impedance of the relevant lines,
hereinafter         A system of this type may be rendered suitable for
referred to as line impedance, thereby causing the  transmitting first and
second audio signals by dis- desired signal to be disturbed.
65   posing a further signal line in the audio signal path 
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device for use in the latter      the apparatus R. The video signal path
comprises system is characterized by a further differential  a video signal
line VSL through which video stage whose input reference terminal, together
signals from the video transmission device VT are with that of the
first-mentioned differential stage,  applied to the video receiver device
VR, and a is connected to the same supply reference poten-    5    video
reference line VRL which interconnects the tial and whose input signal
terminal is connected  two supply reference potentials G1 and G2. The to a
further audio signal source, an output ref-   video signals supplied from
the video receiver erence terminal, together with that of the first-
device VR to the supply reference potential G2 mentioned differential
stage, being connected to   return through the video reference line VRL to
the the same reference line and an output signal   10   video transmission
device VT. Correspondingly, terminal being connected to the further signal
the audio signal path comprises an audio signal terminal.
line ASL through which audio signals are applied In this device each
differential stage is prefer-  from the audio transmission device AT to the
ably provided with a transistor pair in long-tail  audio receiver device
AR', and an audio reference configuration, with one of the base electrodes
of   15  line ARL coupled to the supply reference potential each transistor
pair being connected for alternat-  G2 through which audio reference line
the audio ing current to the relevant supply reference       signals
supplied from the audio receiver device potential so as to obtain an
asymmetrical signal   AR' to the last-mentioned supply reference poten-
input.                                            tial G2 return to the
audio transmission device AT. A receiver device for use in the latter
system is   20   In practice, the said lines have a certain finite,
haracterized by a further differential stage      distributed line
impedance. having an input reference terminal together with   In
conventional systems the audio reference that of the first-mentioned
differential stage con-  line ARL in the apparatus T would also be con-
nected to the same audio reference line, and       nected to the supply
reference potential G1 and is having an input signal terminal coupled to
the    25   thereby arranged in parallel with the video ref- further audio
signal line, an output reference     erence line VRL As a result the video
signal in terminal, together with that of the first-mentioned  such
conventional systems may partly return differential stage, being coupled to
the same      through the audio reference line ARL, and a part supply
reference potential and an output signal    of the audio signal may return
through the video terminal being coupled to a further audio signal   30
reference line VRL to the video and audio trans- processing device.
mission devices VT and AT, respectively. As a In this device each
differential stage is prefer-  result a signal mixing or cross-talk is
caused ably provided with an operational differential     across the line
impedances in the two signal amplifier having an asymmetrical signal
output.    paths (VSL, VRL) and (ASL ARL). The  invention  will further be
described    35    In the embodiment shown the audio trans- with reference
to the Figures shown in the draw-   mission device AT includes a
differential stage DS ings.           -
interrupting the said unwanted parallel arrange- In the drawings
ment. The differential stage DS is provided with a Fig. 1 shows a system
comprising an audio         pair of input terminals IS, IR, one of which -
transmission device according to the invention;    40   hereinafter
referred to as the input signal terminal Fig. 2 shows a system comprising
an audio         IS - is coupled through a source resistor to an receiver
device according to the invention;          audio source A and the other of
which - herein- Fig. 3 shows a system according to the inven-    after
referred to as the input reference terminal IR tion  constituted  by
interconnection  of a       - is coupled to the supply reference potential
GI. stereophonic TV receiver provided with the    45   Consequently, an
asymmetrical design of the devices shown in the previous Figures, including
audio source A remains possible. The differential a peripheral apparatus,
for example, a video       stage DS is provided with a pair of output ter-
recorder.                                          minals OS, OR to which
the difference between Fig. 1 shows a system for asymmetrical trans-    the
signals applied to the pair of input terminals, mission of audio and video
signals from audio   so   that is to say, the audio signal to be
transmitted, and video transmission devices AT and VT,          appears in
amplified or unamplified form. One of respectively, incorporated in one
apparatus T -    the two terminals of the pair of output terminals such as,
for example, a TV receiver, a video       - hereinafter referred to as the
output signal recorder, a video disc player, a home computer,    terminal
OS - is coupled to the audio signal line etc. - through audio and video
signal paths (ASL,   55   ASL. The other terminal - hereinafter referred to
ARL) and (VSL, VRL), respectively, to audio and    as the output reference
terminal OR - is coupled video receiver devices AR' and VR, respectively,
to the audio reference line ARL. likewise incorporated in one apparatus R
such as,    For differential mode signals the differential for example, a
TV monitor or one of the            stage DS has an output impedance which
is very aforementioned apparatuses. The audio and    60   low  relative to
common mode signals. For video transmission devices AT and VT are con-
common mode signals the differential stage DS nected to one common supply
reference potential    has a comparatively high output impedance, not- 



G1 of the apparatus T. The audio and video         ably relative to the
line impedance. The differen- receiver devices AR' and VR are connected to
one   tial stage DS thus closes the audio loop which is common further
supply reference potent.al G2 of   65   constituted by the audio signal
line ASL, the input    5              EP 0 198 553 B1                     6
impedance of the audio receiver device AR' and     stereophonic audio
receiver device, AR' and a the audio reference line ARL This audio loop is
stereophonic audio transmission device AT' are connected at only one point,
namely at the con-    connected to one common further supply ref- nection
point to the further supply reference      erence potential G2 and may both
occur in one potential G2, to the video loop constituted across    5
peripheral  apparatus  R, for  example,  a the video transmission device
VT, the video signal  stereophonic video recorder. line VSL, the input
impedance of the video           The said stereophonic audio transmission
receiver device VR and the video reference line    device AT' may comprise
asymmetrical output VRL. A mutual signal mixing or cross-talk is
circuits of a stereo decoder functioning as left and thereby excluded or at
least greatly reduced.  10   right stereo signal sources L and R, whilst
the Fig. 2 shows a further embodiment of a system    stereophonic audio
receiver device AR' may com- according to the invention in which elements
prise asymmetrical left and right stereo signal having the same function as
[err] in Fig. 1 have   processing and reproducing circuits APL and the same
reference indications. Unlike the         APR. embodiment described above
the audio signal to   15    In order to realise a broad-band separation be
transmitted in this system is supplied from the  between the video loop and
the audio loop, asymmetrical audio source A of an audio trans-
differential stages are to be incorporated not only mission device AT' -
which together with the        for the two audio signals, i.e. for both
theieft and audio reference line ARL is connected to the first  right
stereo signals, but also for the two direc- supply reference potential G1 -
to an audio   20   tions, that is to say, both in the audio path from T
receiver device AR incorporating a differential   to R and vice versa. For
practical reasons it is stage DS'. This differential stage DS' shows at its
preferable to accommodate these differential pair of input terminals IS',
IR' a comparatively   stages in one dpparatus, for example, as shown in
high impedance for common mode input signals,     the apparatus T. relative
to the line impedance.              25      In the audio transmission
device AT of the Since the pair of input terminals IS', IR' is    apparatus
T the left and right differential stages connected to the audio signal and
audio reference  DSL and DSR are thus connected to the outputs of lines ASL
and ARL, the differential stage DS'     the left and right stereo signal
sources L and R. closes the audio loop which is also constituted by
respectively, and in the audio receiver device AR the last-mentioned lines
and the audio trans-  30   the left and right differential stages DSL' and
mission device AT'. This loop is coupled at only  DSR' are connected to the
inputs of the left and one point, namely at the point of connection to
right stereo signal processing and reproducing the supply reference
potential G1, to the video    circuits APL and APR, respectively. Each of
the loop so that also in this case a signal mixing or  two differential
stages DSL and DSR includes cross-talk is excluded or at least greatly
reduced.   35   emitter-coupled transistor pairs [err] and [err] To realise
asymmetrical signal processing in     T4), respectively, having a current
source in the the apparatus R. the differential stage DS' is     emitter
tail coupled to the first supply reference provided with an asymmetrical
pair of output       potential G1, and collector resistors [err] which are
terminals OS', OR' one of which - hereinafter      coupled to a supply
voltage (+) via a common referred to as the output reference terminal OR'-
40   high-impedance resistor R functioning as a cur- is connected to the
further supply reference       rent source. One of the base electrodes of
each potential G2 and the other of which - hereinafter  transistor pair
[err] and [err] is connected referred to as the output signal terminal OS'
- is  through input signal terminals ISL and ISR, connected to an
asymmetrical input of a signal     respectively, to the left and right
stereo signal processing device of the audio receiver device   45   sources
L and R. respectively, and the other base AR.
electrode is connected through input reference It stands to reason that the
systems shown are   terminals IRL and IRR, respectively, to a bias also
realised when the devices are incorporated at  voltage [err] and hence
AC-connected to the first one end of the signal paths in different,
separate  supply reference potential G1. apparatuses connected to one
common supply   50      One of the two collectors of each transistor pair
reference potential, that the use of the invention is  [err] and [err] is
coupled through a coupling also possible when a transmission and a receiver
capacitor Ck and input terminals OSL and OSR, device are mutually connected
to one common        respectively, to first and further or second audio
supply reference potential at each of the two      output signal lines ASL
1 and ASL 2, respectively, ends, and that a combination of the embodiments
55   and the other collector is connected through shown in the Figures 1
and 2 is possible, as well  output reference terminals ORL and ORR, respec-
as tne use of a differential stage in the video loop.  tively, and a
coupling capacitor C,, to the audio Fig. 3 shows a coupling in accordance
with the   reference line ARL. The differential stages DSL aforementioned
European standard between a         and DSR separate the audio output
signal lines video transmission device VT, a stereophonic   60   ASL1 and
ASL2 and the audio reference line ARL 



audio transmission device AT and a stereophonic    in a broad band from the
first supply reference audio receiver device AR, which are connected to
potential G1. A parallel arrangement of the audio the supply reference
potential G1 and may occur    reference line ARL with the video reference
line in one apparatus T, for example, a stereophonic    VRL via the audio
transmission device AT is TV receiver. A video receiver device VR, a    65
thereby prevented. 4    7               EP 0198553 B1
8 A parallel arrangement of ARL with VRL via the     said differential
stage, if disposed in one of said audio receiver device AR is prevented by
the         transmission devices (AT), having one end con- differential
stages DSL' and DSR'. Each differen-    nected through a signal terminal
(IS, ISL) of the tial stage comprises an operational differential     pair
of input terminals to a signal source (A, L) amplifier an inverting input
of which is connected    5    and through a reference terminal (IR, IRL) to
one through an input resistor [err] and a coupling          of the two
supply reference potentials, and having capacitor [err] to first and
further or second audio    the other end connected through a signal
terminal input signal lines ASL3 and ASL4, respectively,      (OS, OS) of
the pair of output terminals to the whilst a non-inverting input is
connected at one     signal line (ASL, ASL1) and through a reference end
through an input resistor [err] and a coupling    10   terminal (OR, ORL)
to the reference line (ARL) of capacitor Ck to the audio reference line ARL
and at  one of the two signal paths, or, if disposed in one the other end
through a resistor [err] to a bias      of said receiver devices (AR),
having one end voltage [err] and is consequently AC-connected for
connected through the input signal terminal (IS') an alternating current to
the first supply reference  to the signal line (ASL, ASL3) and through the
potential G1. An output of each operational ampli-   15   input reference
terminal (IR') to the reference line fier is fedback negatively through a
negative        (ARL) of one of the two signal paths, and having feedback
resistor [err] to the inverting input. In order  the other end connected
through the output to obtain a correct compensation of common
signal terminal (OS') to a signal processing device mode components in the
differential stages DSL'      (APL) and through the output reference
terminal and DSR', the respective input resistors [err] and [err]  20
(OR') to one of the two supply reference poten- ,the respective negative
feedback resistors [err] and    tials (G2, G1). the respective resistors
Rb' should have the same      2. A system  for asymmetrical signal trans-
value.                                               mission as claimed in
Claim 1, in which the pair of Each operational amplifier is provided with
an     transmission devices consists of an audio and a asymmetrical output,
an output signal terminal of   25   video transmission device (AT) and (VT)
for trans- which is connected to the left and right stereo      mitting
audio and video signal respectively, the signal processing circuits APL and
APR, respec-      pair of signal paths consists of an audio and a tively,
and an output reference terminal of which    video signal path (ASL, ASL1,
ASL3, ARL) and is coupled to the first supply reference potential   (VSL,
VRL) respectively and the pair of receiver G1.
30   devices consists of an audio and a video receiver In a practical
embodiment the resistors [err]  device (AR/AR') and (VR) respectively for
receiv- and the coupling capacitor [err] have the values 500   ing audio
and video signals, characterized in that Ohm, 10 kOhm, 10 kOhm and 10 [err]
respectively.      the differential stage (DS, DSL; DS', DSL') is It stands
to reason that the invention is not      disposed in the audio transmission
(AT) or audio limited to the embodiment shown, but that, for   35
receiver device (AR). example, the arrangement of the differential
3. A transmission device (AT) for asymmetrical stages DSL and DSR is also
applicable in the        transmission of audio signals in a system for
audio receiver device AR: alternatively, the audio   asymmetrical
transmission of a video and first circuits AR' and AT' may comprise these
differen-    and second audio signals connected to an audio tial stages.
These audio circuits AR' and AT' and    40   signal path (ASL1, ASL2, ARL)
having a signal line the video receiver device VR' may be incor-
(ASL1) and a reference line (ARL) coupled to a porated in separate
apparatuses which are con-       supply reference potential (G1) as well as
a nected to one and the same supply reference          further signal line
(ASL2), characterized by a potential.
differential stage (DSL) for common mode sup- 45   pression between a pair
of input terminals (ISL, Claims
IRL) and a pair of output terminals (OSL, ORL) at one end being connected
through a signal ter- 1. A system  for asymmetrical signal trans-
minal (ISL) of the pair of input terminals (ISL, IRL) mission from a pair
of transmission devices (AT/     to a signal source (L) and through a
reference AT', VT) through a pair of signal paths (ASL,   50   terminal
(IRL) to the supply reference potential ASL1, ASL3, ARL, VSL, VRL) each
having at least      (G1) and at the other end connected through a one
signal line (ASL, ASL1, ASL3, VSL) and one        signal terminal (OSL) of
the pair of output ter- reference line (ARL, VRL) to a pair of receiver
minals (OSL, ORL) to the signal line (ASL) and devices (AR'/AR, VR), two
devices of which have a    through a reference terminal (ORL) of the pair
of supply reference potential (G1) in common and    55   output terminals
(OSL, ORL) to the reference line are coupled to one end of each of the two
signal     (ARL) as well as a further differential stage (DSR), paths, and
the other two devices of which have a     whose input reference terminal
(IRR) together 



further supply  reference  potential (G2) in         with that (IRL) of the
first-mentioned differential common and are coupled to the other end of
each      stage (DSL), is connected to the same supply of the two signal
paths, characterized in that a    60   reference potential (G1) and whose
input signal differential stage (DS, DSL, DS', DSL') is disposed  terminal
(ISR) is connected to a further audio in at least one of said devices (AT,
AR) for         signal source {R), at output reference terminal common mode
suppression between a pair of            (ORR), together with that (ORL) of
the first-men- input terminals (IS, IR; ISL, IRL; IS', IR') and a pair
tioned differential stage (DSL), being connected of output terminals (OS,
OR; OSL, OHL; OS', OR'),   65   to the same reference line (ARL) and an
output    7               EP 0198 553 B1                       8 A parallel
arrangement of ARL with VRL via the      said differential stage, if
disposed in one of said audio receiver device AR is prevented by the
transmission devices (AT), having one end con- differential stages DSL' and
DSR'. Each differen-    nected through a signal terminal (IS, ISL) of the
tial stage comprises an operational differential      pair of input
terminals to a signal source (A, L) amplifier an inverting input of which
is connected    5    and through a reference terminal (IR, IRL) to one
through an input resistor [err] and a coupling           of the two supply
reference potentials, and having capacitor Ck to first and further or
second audio    the other end connected through a signal terminal input
signal lines ASL3 and ASL4, respectively,       (OS, OSL) of the pair of
output terminals to the whilst a non-inverting input is connected at one
signal line (ASL, ASL1) and through a reference end through an input
resistor [err] and a coupling    10   terminal (OR, ORL) to the reference
line (ARL) of capacitor [err] to the audio reference line ARL and at   one
of the two signal paths, or, if disposed in one the other end through a
resistor [er]r to a bias      of said receiver devices (AR), having one end
voltage Vb' and is consequently AC-connected for      connected through the
input signal terminal (IS') an alternating current to the first supply
reference  to the signal line (ASL, ASL3) and through the potential G1. An
output of each operational ampli-   15   input reference terminal (IR') to
the reference line fier is fedback negatively through a negative
(ARL) of one of the two signal paths, and having feedback resistor [err] to
the inverting input. In order  the other end connected through the output
to obtain a correct compensation of common            signal terminal (OS')
to a signal processing device mode components in the differential stages
DSL'      (APL) and through the output reference terminal . d DSR', the
respective input resistors [err] and [err]  20   (OR') to one of the two
supply reference poten- are respective negative feedback resistors [err]
and     tials (G2, G1). the respective resistors Rb' should have the same
2. A systerr 'or asymmetrical signal trans- value.
mission as claimed in Claim 1, in which the pair of Each operational
amplifier is provided with an     transmission devices consists of an audio
and a asymmetrical output, an output signal terminal of   25   video
transmission device (AT) and (VT) for trans- which is connected to the left
and right stereo       mitting audio and video signal respectively, the
signal processing circuits APL and APR, respec-      pair of signal paths
consists of an audio and a tively, and an output reference terminal of
which    video signal path (ASL, ASL1, ASL3, ARL) and is coupled to the
first supply reference potential   (VSL, VRL) respectively and the pair of
receiver G1.                                             30   devices
consists of an audio and a video receiver In a practical embodiment the
resistors [err]  device (AR/AR') and (VR) respectively for receiv- and the
coupling capacitor Ck have the values 500    ing audio and video signals,
characterized in that Ohm, 10 kOhm, 10 kOhm and 10 pF, respectively.
the differential stage (DS, DSL; DS', DSL') is It stands to reason that the
invention is not       disposed in the audio transmission (AT) or audio
limited to the embodiment shown, but that, for   35   receiver device (AR).
example, the arrangement of the differential           3. A transmission
device (AT) for asymmetrical stages DSL and DSR is also applicable in the
transmission of audio signals in a system  for audio receiver device AR:
alternatively, the audio   asymmetrical transmission of a video and first
circuits AR' and AT' may comprise these differen-    and second audio
signals connected to an audio tial stages.. These audio circuits AR' and
AT' and    40   signal path (ASL1, ASL2, ARL) having a signal line video
receiver device VR' may be incor-          (ASL1) and a reference line
(ARL) coupled to a porated in separate apparatuses which are con-
supply reference potential (G1) as well as a nected to one and the same
supply reference          further signal line (ASL2), characterized by a
potential.                                           differential stage
(DSL) for common mode sup- 45    pression between a pair of input terminals
(ISL, Claims                                               IRL) and a pair
of output terminals (OSL, ORL) at one end being connected through a signal
ter- 1. A system  for asymmetrical signal trans-        minal (ISL) of the
pair of input terminals (ISL, IRL) mission from a pair of transmission
devices (AT/     to a signal source (L) and through a reference AT', VT)
through a pair of signal paths (ASL,   50   terminal (IRL) to the supply
reference potential ASL1, ASL3, ARL, VSL, VRL) each having at least
(G1) and at the other end connected through a one signal line (ASL, ASL1,
ASL3, VSL) and one       signal terminal (OSL) of the pair of output ter-
reference line (ARL, VRL) to a pair of receiver      minals (OSL, ORL) to
the signal line (ASL1) and devices (AR'/AR, VR), two devices of which have
a    through a reference terminal (ORL) of the pair of supply reference
potential (G1) in common and    55   output terminals (OSL, ORL) to the
reference line 



are coupled to one end of each of the two signal     (ARL) as well as a
further differential stage (DSR), paths, and the other two devices of which
have a     whose input reference terminal (IRR) together further supply
reference  potential (G2) in         with that (IRL) of the first-mentioned
differential common and are coupled to the other end of each       stage
(DSL), is connected to the same supply of the two signal paths,
characterized in that a    60   reference potential (G1) and whose input
signal differential stage (DS, DSL, DS', DSL') is disposed  terminal (ISR)
is connected to a further audio in at least one of said devices (AT, AR)
for         signal source (R), an output reference terminal common mode
suppression between a pair of            (ORR), together with that (ORL) of
the first-men- input terminals (IS, IR; ISL, IRL; IS', IR') and a pair
tioned differential stage (DSL), being connected of output terminals (OS.
OR; OSL, OKL; OS', OR'),   65   to the same reference line (ARL) and an
output    9               EP  0 198 553 B1                   10 signal
terminal (OSR) being connected to the       inverting input of the
operational amplifier of the further signal line (ASL2).
first-mentioned (DSR') and further differential 4. An audio transmission
device as claimed in    stages (DSL') being coupled through the input Claim
3. characterized in that each differential     signal terminal to the
first-mentioned (ASL3) and stage (DSL; DSR) includes an emitter-coupled
5    further (ASL4) audio signal lines, respectively, transistor pair (T1,
T2; T3, T4) having a current  said asymmetrical output of the
first-mentioned source between the coupled emitters and the        (DSR')
and further (DSL') differential stages being relevant supply reference
potential (G1), one base  coupled through the output signal terminal to the
electrode of each transistor pair being connected  first-mentioned (APR)
and further (APU audio for alternating current through the input reference
to   signal processing devices, respectively, and terminal (IRL; IRR) to
the said supply reference   through the output reference terminal to the
said terminal at one end, and the other base electrode  supply reference
potential (Gl). of the transistor pair of the first-mentioned (DSL) and
further (DSR) differential stages being        Patentanspriche coupled
through the first-mentioned (ISL) and    15 further (ISR) input signal
terminals, respectively,  1. System zur asymmetrischen Signalubertra- to
the firstmentioned (L) and further (R) signal   gung von einem Paar
Sendeanordnungen %AT/ sources, respectively and one collector of each
AT', VT) Ober ein Paar Signalstrecken (ASL, ASLI, transistor pair being
coupled at the other end for  ASL3, ARL, VSL, VRL) mit je wenigstens einer
alternating current through the output reference   20   Signalleitung (ASL
ASL, ASL3, VSL) und einer terminal (ORL; ORR) to the reference line (ARL)
ef  Bezugsleitung (ARL, VRL) zu einem Paar Emp- the audio signal path
(ASL1, ASL2, ARL) and the    fangsanordnunaen (AR'/AR, VR) von denen zwei
other collector of the transistor pair of the first-  Anordnungen ein
Speisebezugspotential (G1) mentioned (DSL) and further differential (DSR)
gemeinsam haben und mit einem Ende jeder der stages being coupled through
the output signal   25   beiden Signalstrecken gekoppelt sind, und wobei
terminal (OSL; OSR) to the first-mentioned (ASL1)  die beiden anderen
Anordnungen ein weiteres and further (ASL2) signal lines, respectively, of
Speisebezugspotential (G2) gemeinsam  haben the audio signal path (ASL1,
ASL2, ARL).           und mit dem anderen Ende jeder der beiden 5. A
receiver device {AR) for receiving         Signalstrecken gekoppelt sind,
dadurch gekenn- asymmetrical audio signals in a system  for   30
zeichnet, daB in wenigstens einer der genannten asymmetrical transmission
of a video and first     Anordnungen (AT, AR) eine Differenzstufe (DS, and
second audio signals connected to an audio     DSL, DS', DSL') vorgesehen
ist zur Unterdruk- signal path (ASL3, ASL4, ARL) having a signal line  kung
gleichphasiger Signale zwischen einem Paar (ASL3) and a reference line
(ARL) coupled to a     Eingangsklemmen (IS, IR; ISL, IRL; IS', IR') und
supply reference potential (G1) as well as a    35   einem Paar
Ausgangsklemmen (OS, OR; OSL, further signal line (ASL4), characterized by
a     ORL; OS', OR'), wobei diese Differenzstufe, wenn differential stage
(DSR') for common mode sup-     in eine der genannten Sendeanordnungen (AT)
pression between a pair of input terminals and a   aufgenommen, einerseits
Ober eine Signal- pair of output terminals at one end being con-     klemme
(IS, ISL) des Eingangsklemmenpaares nected through a signal input terminal
to the first-   40   mit einer Signalquelle (A, L) und Ober eine Bezug-
mentioned signal line (ASL 3) and through an       sklemme (IR, IRL) mit
einem der beiden Speisebe- input reference terminal to the reference line
zugspotentiale verbunden ist und andererseits (ARL) of the audio signal
path (ASL3, ASL4, ARL).  uber eine Signalklemme (OS, OSL) des Aus- at the
other end connected through an output       gangsklemmenpaares mit der
Signalleitung (ASL, signal terminal to a signal processing device   45
ASL1) und Ober eine Bezugsklemme (OR, ORL) (APR) and through an output
reference terminal     mit der Bezugsleitung (ARLI) einer der beiden to the
supply reference potential (G1) as well as a  Signalstrecken verbunden ist,
oder, wenn .n eine further differential stage (DSL') having an input  der
genannten Empfangsanordnungen (AR) auf- reference terminal, which, together
with that of   genommen, einerseits uber die Eingangssignal- the
first-mentioned differential stage (DSR), is   50   klemme (iS') mit der
Signalleitung (ASL, ASL3) connected to the audio reference line (ARL), an
und Ober die Eingangsbezugsklemme (IR') mit der input signal terminal being
coupled to the further  Bezugsleitung (ARL) einer der beiden Signalstrek-
audio signal line (ASL4), an output reference      ken und andererseits.
Ober die Ausgangssignal- 



terminal, together with that of the first-mentioned  klemme (OS') mit einer
Signalverarbeitungsan- differential stage (DSR'), being coupled to the
55   ordnung (APL) und Ober die Ausgangsbezug- same supply reference
potential (G1) and an        sklemme (OR') mit einem der beiden Speisebe-
output signal terminal being coupled to a further  zugspotentiale (G2, G1)
gekoppelt ist. audio signal processing device (APL).                2.
System zur asymmetrischen Signalubertra- 6. An audio receiver device as
claimed in Claim  gung nach Anspruch 1, wobei das Paar Sendean- 5.
charecterized in that each differential stage    sc   ordnungen aus einer
Audio- und einer Video- (DSR '; DSL') includes an operational amplifier
Sendeanordnung (AT) und (VT) zum Senden von having an inverting and a
non-inverting input,     Audio- bzw. Video-Signoien besteht, wobei das and
an asymmetrical output, said non-inverting     Paar Signalstrecken aus
einer Audio- und einer input being coupled through the input reference
Video-Signalstrecke (ASL, ASL1, ASL3. ARL) bzw. * terminal to the audio
reference line (ARL) and said   65   (VSL, VRL) besteht und das Paar
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nungen aus einer Audio- und Video-Empfangs-      weiteren (ASL2)
Signalleitung der Audio-Signal- Iordnung (AR/AR') bzw. (VR) zum Empfangen
strecke (ASL1, ASL2, ARL) gekoppelt ist. %rVn Audio- und Video-Signalen
besteht, dadurch     5. Empfangsanordnung (AR) zum Empfangen
gekennzeichnet, daB die Differenzstufe (DS, DSL;  asymmetrischer
Audio-Signale in einem System DS', DSL') in der Audio-Sende- (AT) oder
Audio-    5    -ur asymmetrischen Obertragung eines Video-
Empfangsanordnung (AR) vorgesehen-ist.            und sines ersten und
zweiten Audio-Signals, die 3. Ssndeanordnung (AT) zur asymmetrischen
mit einer Audio-Signalstrecke (ASL3, ASL4, ARL) Ubertragung von
Audlo-Signalen  in einem         verbunden ist, die sine Signalleitung
(ASL3) und System zur asymmetrischen Ubertragung sines      eine mit einem
Speisebezugspotential (G1) Video- und sines ersten und zweiten Audio-   to
gekoppelte Bezugsleitung (ARL) sowie sine wei- Signals, die mit elner
Audio-Signalstrecke (ASL1,  tere Signalleitung (ASL4)
aufiveist,.gekennzeich- ASL2, ARL) verbunden ist, d . eine mit einem
not durch sine Differenzstufe (DSR') zur Unter- Speisebezugspotential IG1)
gekoppelte Signallei-  drOckung gleichphasiger Signals zwischen einem tung
(ASL) und sine Bezugsleitung (ARL), sowie    Paar Eingangsklemmen und einem
Paar Aus- sine weitere Signalleitung (ASL2) hat, gekenn-   15
gangsklemmen, die einerseits Ober sine Signa- zeichnet durch sine
Differenzstufe (DSQ) zur     leingangsklemme mit der erstgenannten Signal-
UnterdrOckung gleichphasiger Signale zwischen    leitung (ASL3) und Ober
sine Eingangsbezug- einem  Paar Eingangsklemmen (ISL, IRL) und
sklemme mit der Bezugsleitung (ARL) der Audio- einem Paar Ausgangsklemmen
(OSL, ORL), die        Signalstrecke (ASL3, ASL4, ARL) und anderer-
einerseits Ober sine Signalklemme (ISL) des Ein-   20   seits Ober sine
Ausgangssignalklemme mit einer angsklemmenpaares OISL, IRL) mit einer
Signal-   Signalverarbeitungsanordnung (APR) und Ober 1uelle (L) und uiber
sine Bezugsklemme (IRL) mit  sine Ausgangsbm-uqsklemme mit dem Speisebe-
-diem Speisebezugspotential (G1) verbunden ist      zugspotential I16)
verbunden ist, sowie durch und andererseits uber sine Signalklernme (OS)
sine weitere Differenzstufs (DSL') mit einer Ein- des Ausgangsklemmenpaares
(OSL, ORL) mit  25   gangbezugsklemme, die, zusammen mit der der der
Signalleitung (ASL) und Ober eine Bezug-     erstgenannten Differenzstufe
(DSR') mit der sklemme (ORI) des Ausgangsklemmenpaares
Audio-Bezugsleitung (ARL) verburiden ist, wobei (OSL, ORL) mit der
Bezugsleitung CARL) verbun-    sine Eingangssignalklemme mit der weiteren
den ist, sowie durch sine weitere Differenzstufe  Audio-Signalleitung
(ASL4) gekoppelt ist, wobei (OSR), deren  Eingangsbezugsklemme  (IRR)   30
sine Ausgangsbezugsklemme zusammen mit der zusammen mit der (IRL) der
erstgenannten Diffe-   der erstgenannten Differenzstufe (DSR') mit
renzstufe (DSL) mit demselben Speisebezugspot-    demselben
Speisebezugspotential (G1) gekop- ential (G1) verbunden ist und deren
Eingangssi-   pelt ist und wobei sine Ausgangssignalklemme gnalklemme (ISR)
mit einer weiteren Audio-        mit einer weiteren
Audio-Signalverarbeitungsan- Signalquelle (R) verbunden ist, wobei sine
Aus-   35   ordnung CAPL) gekoppelt ist. gangsbezugsklemme (ORR) zLsammen
mit der           6. Audio-Empfangsanordnung nach Anspruch (ORL) der
erstgenannten Differenzstufe (DSL) mit  5, dadurch gekennzeichnet, daB jede
Differenz- derselben Bezugsleitung (ARL) verbunden ist      stufe (DSR';
DSL') einen Operationsverstarker und wobei sine Ausgangssignalklemme (OSR)
mit einem invertierenden und einem nicht-inver- mit der weiteren
Sirnalleitung (ASL2) verbunden   40   tierenden Eingang und einem
asymmetrischen iSt.                                             Ausgang
aufweist, wobei dieser nichtinvertie- * 4. Audio-Sendeanordnung nach
Anspruch 3,          rende Eingang Ober die Eingangsbezugsklemme lJaadurch
gekennzeichnet, daB jede Differenzstufe   mit der Audio-Bezugsleitung (ARL)
gekoppelt ist -IDSL: DSR) ein emittergekoppeltes Transistor-    und der
invertierende Eingang de5 Operations- paar (T1, T2; T3, T..) aufweist,
wobei zwischen   45   verstarkers der erstgenannten (DSR') und der den
gekoppelten Emittern und dem betreffenden    weiteren Differenzstufe IDSL')
Ober die Eingangs- Speisebezugspotential (61) sine Stromquelle
signalklemme mit der erstgenannten CASL3) bzw. vorgesehen ist, wobei sine
Basis-Elektrode jedes  weiteren (ASL4) Audio-Signalleitung gekoppelt
Transistorpaares wechselstrommaBig einerseits    ist, wobei der
asymmetrische Ausgang der erst- uber die Eingangsbezugsklemme (IRL; IRR)
mit  so   genannten (DSR') und der weiteren (DSL') Diffe- 



der Speisebezugsklemme verbunden ist und          renzstufe uber die
Ausgangssignalklemme mit wobei die andere ail;-Elektrode des Transistor-
der erstgenannten (APR) bzw. der weiteren (APL) paares der erstgenannten
(DSL) und der weiteren   Audio-Signalverarbeitungsstufe und uber die (DSL)
Differenzstufe Ober die erstgenannte (ISL)  Ausgangsbezugsklemme mit dem
genannten und die weitere (ISR) Eingangssignalklemme mit  55
Speisebezugspotential (G1) gekoppelt ist. der :-!ga..annten (L) bzw. der
weiteren (R) Signalquelle gekoppelt ist und wobei ein Kollek-
Revendications tor jades Transistorpaares andererseits wechsel- strommAgig
Ober die Ausgangsbezugsklemme           1. Systbme pour la transmission
asymetrique (ORL; ORR) mit der Bezugsleitung (ARL) der   60   de signaux a
partir de deux dispositifs de trans- Audio-Signalstrecke (ASL1, ASL2, ARL)
und der     mission (AT/AT', VT), par deux trajets de signaux andere
Kollektor des Transistorpaares der erstge-  (ASL, ASLI, ASL3, ARL, VSL,
VRL) comportant nannten (WSLI und der weiteren Differenzstufe    chacun au
moins une ligne d'acheminement de (DSR) Ober die Ausgangssignalklemme (OSL;
signal (ASL, ASL1, ASL3, VSL) et une ligne de OSR) mit der erstqenannten
(ASLU) jzw. der   65   ref6rence (ARL, VRL), vers deux dispositif recep- 7
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deux dispositifs du systeme      d'acheminement de signal (ASL2),
caracteris6 par ayant un potentiel de r6f6rence 1G1) en commun       un
6tage diff6rentiel (DSL) pour la suppression du 6tant coupl6s a une
extremit6 de chacun des        mode commun entre une pairs de bornes d'en-
deux trajets de signaux, et les deux autres dispo-   tree (ISL. IRL) et une
pairs de bornes de sortie sitifh ayant un autre potentil de r6f6rence
d'ali-    5    (OSL, ORL) connect6 a une extrdmit6, par l'inter- montation
(G2) on commun et 6tant coupl6s a          neidiaire d'une borne de signal
(ISLU de la paire de l'autre extr6mit6 de chacun des deux trajets de
bornes d'entroe (ISL, IRL), 3 une source de signal signaux, caractiris6 en
co qu'un 6tage diffbrentiel  (L) et, par l'interm6diaire d'une borne de
r6fe- (DS, DSL, DS', DSL') est dispose dans au moins       rence (IRL), au
potentiel de ref6rence d'alimenta- un des dispositifs (AT, AR) pour la
suppression en    10   tion (G1) et, a I'autre extr6mit6 par
l'intermediaire mode commun entre uno pairs de bornes d'en-          d'une
borne de signal (OSL) de la pairs de bornes troe (IS, IR; ISML, IRL; IS',
IR') et une pairs de   de sortie (OSL, ORL), a la ligne de signal (ASLi)
et, bornes de sortie (OS, OR; O0L, C'L; OS', OR'),       par
l'interm6diaire d'une borne de r6f6rence l'Mtago differentiel comportant,
8'il est dispos6    (ORL) de la paire de bornes de sortie (OSL, ORL), a
dans un des dispositifs de transmission (AT), une    1S   la ligne de
reference (ARLI ainsi qu-un autre etage extromit6 connect6e, par
llnterm6dialre d'une       diff6rentiel (DSR) dont la borne de ref6rence
borne de signal (IS, ISL) de la pairs de bornes      d'entr6e (IRR) ainsi
que cello (IRL) de l'etage d'entreo, a une source de signal (A, 1) et, par
diff6rentiel (DSL) mentionne en premier lieu sont l'intermediaire d'une
borne de r6f6rence (IR, IRL)   connectees au m6me potential de r6ference
W'all- a lun des deux potentiols de r6f6rence d'alimen-   20    mentation
(G1) et dont la borne de signal d'entr6e tation, tandis quo son autre
extrdmite est connec-   (ISR) est connectee a une autre source de signaux
je, par l'interm6diaire d'une borne de signal I(OS,  audio (R), une borne
de r6f6rence de sortie (ORR) JSL) de la pairs de bomes de sortie, a la
ligne        ains. quo celle ofj;) do l'etage differentiel (DSL)
d'acheminement de signal (ASL, ASL) et, par          mentionn6 en premier
lieu 6tant connectees A la l'intermediaire d'une borne de r6f6rence (OR,
25    meme ligne do r6f6rence (ARL), et une borne de ORL), & la ligne de
reference (ARL) d'un des deux    signal de sortie (OSR) etant connectee a
l'autre trajets de signaux, ou, s'il est dispos6 dans un des  ligne
d'acheminement de signal (ASL2). dispositift r~cepteursa AR), une extr6mit6
connec-     4. Dispositif de transmission audio suivant la t6e, par
l'interm6diaire de la borne de signal       revendication 3, caract6rise en
ce quo chaque d'entr6e (IS'), h la ligne d'acheminement de signal   30
etage diff6rentiel (DSL; DSR) comprend une pairs (ASL, ASI3) ot, par
l'interm6diaire de la borne de   de transistors coupl6s par ids emetteurs
(T1, T2; r6f6rence d'entree IR'). a la ligne de r6f6rence     T3, T4)
comportant une source de courant entre (ARL) d'un des deux trajets de
signaux, tandis que   les emetteurs coupl6s et le potentiei de ref6rence
son extr6mit6 est connect6e, par l'interm6diaire     d'alimentation en
question (G1), une electrode de de la borne de signal de sortie (OS'), & un
35    base de chaque pairs de transistors 6tant connec- dispositif de
traitement de signaux (APL) et, par    t6e pour le courant alternatif par
l'interm6diaire l'intermediaire de ia borne de r6ference de sortie   de la
borne de r6f6rence d'entr6e (IRL; IRR) a la (OR'), a l'un des deux
potentiels de reference       borne de reference d'alimentation a une
extre- d'alimentation (G2, G1).                             mit6, et lautre
electrode de base de la paire de 2. Systime pour la transmission
asym6trique    40   transistors du premier etage diff6rentiel (DSL) et de
signaux suivant la revendication 1, dans lequel   de l'autre etage
diff6rentiel (DSR) etant couplee, 'i pairs de dispositifs de transmission
est consti-  par l'intermediaire de la premiere borne de signal MoJe d'un
dispositif de transmission audio et d'un  d'entr6e (ISL) et de l'autre
borne de signal d'en- '4ispositif de transmission vid6o (AT) et (VT),
tree (ISR), respectivement & la premiere source de destin6s respectivement
& transmettre un signal   45   signal (L) et a l'autre source de signal
(R), et un audio et un signal vid6o, la pairs de trajets de     collecteur
de chaque pairs de transistors etant signaux comprend un trajet de signal
audio et un     couple a l'autre extremite pour le courant alterna- 



tralot de signal video (ASL, ASL1, ASL3, ARI) et     tif, par
l'interm6diaire de la borne de reference de (VSL, VRL) respectivement et la
pairs de disposi-    sortie (ORL; ORR). a la ligne de reference (ARL) du
tifs r6cepteurs comprend un dispositif r6cepteur    50   trajet de signal
audio (ASL1, ASL2, ARL) et I'autre audio et un dispositif r6cepteur vid6o
(AR/AR') et   collecteur de la paire de transistors du premier (VR),
destin6s respectivement a recevoir un signal   etage diff6rentiel (DSL) et
db .'autre etage diffe- audio et un signal vid6o, caract6ris6 en ce que
rentiel IDSR) 6tant couple, par l'interm6diaire de l'etage differentiel
(DS, DSL; DS', DSL') est dis-   la borne de signal de sortie (OSL; OSR),
respec- pos6 dans le dispositif de transmission audio (AT)   5S   tivement
A la premiere ligne de signal (ASL) et a ou dans le dispositif r6cepteur
audio (AR).          I'autre ligne de signal (ASL2) du trajet de signal 3.
uispositif de transmission (AT) pour la trans-  audio (ASL1, ASL2, ARI).
mission asymetrique de signaux audio dans un           5. Dispositif
r6cepteur (AR) destine A recevoir systbine pour la transmission asym6trique
d'un       des signaux audio asym6triques dans un systeme signal video et
d'un premier ainsi que d'un    67   pour la transmission asymetrique d'un
signal second signal audio connect6 a un trajet de signal   vid6o et d'un
premier ainsi que d'un second audio (ASL1, ASL2, ARL) comportant une ligne
signal audio connect6 & in trajet de signal audio d'acheminement de signal
(ASU) et une ligne de       (ASL3, ASL4, ARL) comportant une ligne de
signal r6fdrence (ARL) coupl6es a un potentiel de rMfM-     (ASL3) et une
ligne de reference (ARUi counlees a rence d'alimentation (G1) ainsi qu'une
awtre ligne    65   un potentiel de reference d'alimeniation (G1) 8    15
EP  0198553  B1                      16 ainsi qu'une autre ligne de signal
(ASL4),           un autre dispositif de traitement de signaux caracteris6
par un etage diff6rentiel (DSR') pour    audio (APL). l Ia suppression du
mode commun entre une paire           6. Dispositif r6cepteur audio suivant
la revendi- de bomes d'entree et une paire de bornes de          cation 5,
caract~ris6 en ce que chaque etage sortie qui est connecte, a une
extr6mite, par    5    diff6rentiel (DSR', DSL') comprend un amplifica-
I'interm6diaire d'une borne d'entr~e de signal, a    tour op6rationnel
comportant une entr6e inver- la premlere ligne d'acheminement de signal
souse et une entr6e non inverseuse, ainsi qu'une (ASL3) et, par
l'intermediaire d'une borne de        sortie asym6trique, I'entr6e non
inverseuse 6tant reference d'entree, A la ligne de r6f6rence (ARL)
coupl6e, par l'interm6diaire de la borne de rMfM- du trajet de signal audio
(ASL3, ASL4, ARL) et, A    to   rence d'entr6e, a la ligne de reference
audio l'autre extr6mit6, par l'intermediaire d'une borne   (ARL), et
l'entree inverseuse de l'amplificateur de signal de sortie, A un d positif
de traitement    operationnel du premier 6tage differentiel (DSR') de
signaux (APR) et, par .l'intermediaire d'une      et celle de l'autre 6tage
differentiel (DSL') etant borne de reference de sortie,. au potentiel de
couplees, par l'interm6diaire de la borne de ref6rence d'alimentation (GI),
ainsi qu'un autre   75   signal d'entr6e, A la premiere (ASL3) et a I'autre
6tage differentlel (DSL') comportant une borne       ligne d'acheminement
de signal audio (ASL4) de r6f6rence d'entree qui, en compagnie de celle
respective, la sortie asym6trique du premier du premier etage diffirentiel
(DSR'), est connecte   etage differentiel (DSR') et de l'autre 6tage diff6-
a la ligne de r6f6rence audio (ARL), une borne de    rentiel (DSL') 6tant
coupl6e, par l'interm6diaire signal d'entr6e etant coupl6e a l'autre ligne
20   de la borne de signal de sortie, au premier d'acheminement de signal
audio (ASL4), unu           dispositif de traitement de signal audio (APR)
et / borne de r6f6rence de sortie, avec celle du pre-    a !'iutre disp^
Pif de traitement de signal audio K  mier etage diff6rentiel (DSR'), etant
coupl6es au    (APL) respectif et, par l'interm6diaire de la borne minme
potentiel de r6f6rence d'alimentation (G1)     de r6f6rence de sortie,
audit potentiel de refe- et une borne de signal de sortie etant coupl6e a
25   rence d'alimentation (G1). 30 35 40 45 50 55 60. 65    


