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ceeds the threshold value. The boosting voltage can then become equal to at
the most two times the voltage The invention relates to an amplifier
arrangementfor  difference between the first and the second supply volt-
amplifying an input signal and for providing a first output  age terminal.
This results in the maximum output power signal which is an amplified
version of the input signal,  5  being quadrupled. In orderto reach this
maximum output the amplifier arrangement comprising:              power the
direct voltage level on the first output terminal should be equal to the
first supply voltage, so that the a first amplifier having a first supply
input terminal    first output signal is centred relative to the maximum
out- for carrying a boosting voltage, the first supply input  put voltage
swing. However, for comparatively small in- terminal being coupled to a
first supply voltage ter-  10 put signals such a direct voltage level has
the disadvan- minal via a unidirectional element to receive a first    tage
that the first output signal tends to be limited unnec- supply voltage, a
second supply input terminal cou-  essarily by the first supply voltage
during on an average pled to a second supply voltage terminal to receive
half the time and that, consequently, boosting voltage a second supply
voltage, a first signal input terminal  variations occur, attend with a
comparatively high distor- for receiving the input signal, and a first
output ter-  15 tion. This can be reduced by another setting of the direct
minal for supplying the first output signal, the first  voltage level on
the first supply input terminal but this output signal being superimposed
on a specific  results in a reduced maximum output power owing to the
direct voltage level,                           off-centred position
relative to the output voltage swing. a second amplifier for varying the
boosting voltage  Therefore, it is an object of the invention to provide on
the first supply input terminal in response of the  20 an amplifier
arrangement capable of supplying a maxi- input signal, the second amplifier
having a third sup-  mal output power but having a minimal distortion as a
ply input terminal coupled to the first supply voltage  result of boosting
voltage variations. terminal, a fourth supply input terminal coupled to  An
amplifier arrangement in accordance with the in- the second supply voltage
terminal, a second input  vention ischaracterized in that the
amplifierarrangement signal terminal for receiving a signal which is indic-
25 further comprises: ative of the momentary amplitude of the input signal
and a second output terminal for supplying a second  a signal-follower
circuit coupled to the first output ter- output signal, the second output
terminal being cou-  minal for establishing the direct voltage level on the
pled to the first supply input terminal by means of a  first output
terminal and capacitor.                                  30     a third
amplifier having differential signal input ter- minals of which a first
differential signal input termi- Such an amplifier arrangement is suitable
for boost-  nal is coupled to the first output terminal to receive ingthe
output powerof an amplifieroperating with asmall  the first output signal
and of which a second differ- voltage difference between the two supply
voltage ter-  ential input signal terminal is coupled to receive a minals,
as employed, for example, in car radios.  35   reference voltage, a fifth
supply input terminal cou- Suchanamplifier arrangement is knownfrom United
pled to the first supply voltage terminal, a sixth sup- States Patent
4,752,747. In this known arrangement a   ply input terminal coupled to the
second supply volt- similar input signal is applied to both the first and
the sec-  age terminal, and a third signal output terminal for ond signal
input terminal. This input signal is amplified  supplying a third output
signal which is coupled to by the first amplifier, the amplified signal
appearing on  40  an input terminal of the signal-follower circuit for the
first output terminal, which is coupled to a load. How-  changing the
direct voltage level in response of a ever, the input signal is amplified
by the second amplifier  comparison between the first output signal and the
only if it exceeds a threshold value, the amplifier signal  reference
voltage. then being available on the second output terminal. Since the
second output terminal is coupled to the first 45  UK Patent Application
GB-A-2 084 420 discloses an supply input terminal via a capacitor, the
boosting volt-    amplifier arrangement having a signal-follower which age
on the first supply input terminal will track the varia-  provides afixed
direct-voltage level atthe output terminal tions of the second output
signal. In relation to the sec-  of the arrangement. The direct-voltage
level, however, is ond supply voltage this boosting voltage determines the
not changed in response of the output signal and a ref- voltage difference
at which the first amplifier is operated. 50 erence voltage. The coupling
of the first supply input terminal to the first  The invention is based on
the recognition of the fact supply voltage terminal via the unidirectional
element  that the direct voltage level on the first output terminal imposes
a minimum value on the boosting voltage, which  should be constantly set to
a central level between the value is substantially equal to the first
supply voltage.  boosting voltage and the second supply voltage. This is
The boosting voltage is equal to said minimum value if  55 achieved by
locking the first output signal to the direct the input signal does not
exceed the thresholdvalue and  voltage level, which level is varied if the
first output signal varies if the first output signal tends to be limited
by the  tends to be limited bythe second supplyvoltage. Forthis first
supply voltage and the input signal consequently ex-  purpose the first
output signal is compared with the ref- 2    
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is a measure of a maximum per-  pled both to one another andtothe
currentsource circuit, missible first output signal without a variation of
the  one control electrode being coupled to the first output boosting
voltage. This comparison results in the third  terminal, the other control
electrode being coupled to the output signal, which drives the
signal-follower circuit. A  reference-signal circuit to receive the
reference signal, comparatively small first output signal resulting from a
5  and one second main electrode being coupled to the comparatively small
first input signal will therefore nei-    third output terminal. The
differential stage operates as ther effect the direct voltage level nor
give rise to boost-  a threshold circuit for varying the third output
signal on ing voltage variations. However, as soon as an increase  the
third output terminal. The reference signal consti- of the first input
signal results in the reference signal be-  tutes the threshold, which is
related to the maximum per- ing exceeded the direct voltage level on the
first output  10 missible first output signal in the absence of boosting
terminal will track the boosting voltage proportionally.  voltage
variations. When the threshold is exceeded the This ensures that the direct
voltage level is constantly  thirdamplifier will take overthe drive of the
current-mirror centred relative to the first output signal swing, so that
circuit from the first means. boosting voltage variations are minimized and
the max-  A further embodiment of an amplifier arrangement imum output
power is obtained.                   15 in accordance with the invention
may be characterized A first embodiment of an amplifier arrangement in
in that the arrangement further comprises a fourth and a accordance with
the invention may be characterized in  fifth amplifier, which are coupled
and constructed simi- that the signal-follower circuit comprises first
means,  larly to the first and the second amplifier, the fourth am- second
means and a current-mirror circuit having an in-  plifier consequently
comprising a fourth output terminal put terminal and an output terminal,
the input terminal of 20 for supplying a fourth output signal superimposed
on a the current-mirror circuit being coupled both to the first  further
direct voltage level, in that the signal-follower cir- supply voltage
terminal bythefirst means and tothe third  cuit is further adapted to
establish the further direct volt- output terminal and the output terminal
of the cur-  age level on the fourth output terminal, and in that the
rent-mirror circuit being coupled to the first output termi-    third
amplifier is further adapted to drive the signal-fol- nal by the second
means. The signal on the input termi- 25  lower circuit depending on a
comparison between the nalofthecurrent-mirrorcircuitthen determines the
direct  fourth output signal and the reference signal, the third voltage
level on the first output terminal depending on  amplifiercomprisng
afurther inputterminal, which is cou- the current mirror ratio of the
current-mirror circuit and  pled to the fourth output terminal. In this
embodiment the the construction of the second means. If the boosting  first
and the fourth amplifier constitute a bridge amplifier voltage does not
vary the magnitude of this signal Is re- 30 circuit, whose direct voltage
levels on the output termi- latedtothe construction of the first means. If
theboosting  nals are set bythe signal-followercircuitvia the third am-
voltage exhibits variations the magnitude of the signal is  plifier,
depending upon the first and the fourth output sig- dictated by the third
output signal.                 nal. Owing to the use of an OR gate both
direct voltage The first embodiment is further characterized in that
levels will be corrected if one of said output signals ex- thefirst means
comprise at least a unidirectional element 35 ceeds the reference signal.
In this embodiment the sec- and a resistor, which are coupled in series
between the  ond means are provided in duplicate. input terminal of the
current-mirror circuit and the first  The invention will now be described
in more detail, supply voltage terminal. The voltage drop across the uni-
by way of example, with reference to the accompanying directional element,
which may be provided in mulipli-  drawings in which cate depending on the
construction of the first amplifier, 40 and the value of the resistor then
dictate the signal of the  Fig. 1 shows an embodiment of an amplifier
arrange- input terminal of the current-mirrorcircuit inthe absence  ment in
accordance with the invention, and of boosting voltage variations.
Fig. 2 shows an example of the third amplifier of an The first embodiment
is further characterized in that  amplifier arrangement in accordance with
the inven- the second means comprise at least a resistor, which is 45
tion. coupled between the output terminal of the current-mir- ror circuit
and the first output terminal. The value of the  In these Figures like
parts bear the same reference resistor then dictates the direct voltage
level on the first  numerals output terminal depending on the signal on the
output   Fig. 1 shows an embodiment of an amplifierarrange- terminal of the
current-mirror circuit, for example an out- 50 ment in accordance with the
invention. The arrangement put current.
comprises a first amplifier Al, which has a terminal 1 and A second
embodiment of an amplifier arrangement  a terminal 2, which are.
respectively coupled to a supply in accordance with the invention may be
characterized  voltage terminal Vdd by a diode Dl and to a supply volt- in
that the third amplifier comprises inter alia a differen-  age terminal
Vss, and which has an input terminal 5 for tial stage comprising at least
two transistors each having  55  receiving an input signal Vinl and an
output terminal 6 a first main electrode, a control electrode and a second
for supplying an output signal Vuit1, and a second am- main electrode, a
current source circuit and a refer-  plifier A2, which has a terminal 3 and
a terminal 4, which ence-signal circuit, the first main electrodes being
cou-  are coupled to the supply voltage terminals Vdd and Vss 3    
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which has as an input terminal 7 for  pendence for the two drives of the
current-mirror circuit receiving an input signal Vin' and an output
terminal 8 for  S. The means M2 comprise a resistor R2 and the cur-
supplying the output signal Vuit2. A capacitor C1 couples  rent-mirror
circuit S comprises two transistors T1 and T2 the output terminal 8 to the
terminal 1, which carries a  arranged as a current mirror. The resistor R1
mainly de- boosting voltage Vt. The arrangement further comprises  5  fines
the direct voltage setting. In the absence of varia- a third amplifier AS
and a signal-follower circuit compris-  tions of the boosting voltage Vt on
the terminal 1 the di- ing first means M1, second means M2 and a
current-mir-  ode D2 and the resistor R1 together with the diode-con- ror
circuit S. The third amplifier A3 is coupled to the sup-  nected transistor
T1 effect a voltage division, the current ply voltage terminal Vdd via a
terminal 9 and to the sup-  mirror (T1, T2) being driven by the signal on
the terminal ply voltage terminal Vss via a terminal 10. The third am-  10
17. Both the values and the ratio between the values of plifier
A3furthercomprises an inverting input terminal 11,  the resistors R1 and R2
can be optimized by selecting which is coupledto the output terminal 6, a
non-inverting  unequal surface areas for the transistors T1 and T2. The
input terminal 12, which carries a reference signal Vref,  value of the
resistor R2 determines the direct voltage lev- and an output terminal 13,
which carries an output signal  el on the output terminal 6 on the basis of
the current Vuit3. The means M1 are coupled to the supply voltage  15
through the transistor T2. Moreover, the means M2 can terminal Vdd and, via
a terminal 17, to the current-mirror  provide feedback of the output signal
Vuit1 to the input circuit S, and the means M2 are coupled to the output
signal Vin1. This is possible for example by applying tne terminal 6 and,
via a terminal 18, to the current-mirror  input signal Vin1 to an input
buffer, which by means of a circuit S, which circuit is also coupled to the
supply volt-    further resistor is coupled to the terminal 18. The
resistor age terminal Vss. The input signals Vin1 and Vinl' are  20 R2
together with the further resistor then determines the related to one
another. Vin1 ' may be substantially equal  feedback factor. tovin1 or may
be a rectified replica of Vin1. The amplifier  Fig. 2 shows an example of
the third amplifier of an Al amplifies the input signal Vin to from the the
output  amplifier arrangement in accordance with the invention. signal
Vuit1, which is applied to a load via the output ter-    In this amplifier
a transistor T3 and a transistor T4 con- minal 6. The amplifier A2,
however, only amplifies the  25 stitute a differential pair, whose mutually
coupled first input signal Vinl 'to form the output signal Vuit2 when a
main electrodes are connected to a current source cir- threshold value is
exceeded. The output signal Vuit2 is  cuit. This circuit is realized by
coupling a transistor T5 then appliedto the terminal 1 via the capacitor
C1, which  and atransistor T6 to form a current mirror. The first main
terminal will consequently trackthe variations of the out-  electrodes of
the two transistors are connected to the put signal Vuit2. If the input
signal vin1 ' does not exceed  30 supply voltage terminal Vdd and the
second main elec- said threshold value the amplifier Al will supply the
out-    trode of the transistor T5 is coupled to the differential pair put
signal Vuitl without being limited by the supply volt-    (TS, T4). The
second main electrode of the transistor T6 age on the supply voltage
terminal Vdd or Vss. For this    is coupled to the control electrodes of
the current mirror purpose the direct voltage level on the output terminal
6  (T5, T6) and, via a series arrangement of the main cur- is centred
between the boosting voltage Vt and the sup- 35  rent path of a transistor
T7 and a resistor R5, to the sup- ply voltage Vss. Thus, the amplifier A1
can be operated  ply voltage terminal Vss. The transistor T7 is of a con-
fairly deep in the output voltage swing without causing  ductivity type
opposite to that of the other transistors in the boosting voltage Vt to be
varied When the input sig-  the present example of the third amplifier A3.
The control nal Vin1' increases the threshold value will be exceeded,
electrode of the transistor T7 is connected to thetwo sup- causing the
output signal Vuit2 to become non-zero and  40 ply voltage terminals Vdd
and Vss by a resistor R3 and the boosting voltage to vary proportionally.
However, in  a resistor R4 respectively. The ratio between the values
orderto ensurethatthe outputvoltage Vuit1 is not limited  of these
resistors R3 and R4 determines the voltage be- by the supply voltage Vss
the direct voltage level should  tween the control electrode and the first
main electrode alsovary. Forthis purposethe output signal Vuit1 iscom-  of
the transistor T7 and the voltage across the resistor pared with the
reference signal Vref. If said thresholdval- 45  R5. As a result of this,
the current supplied to the differ- ue is exceeded this comparison results
in the drive of the  ential pair (T3, T4) is proportional to the voltage
differ- current-mirror circuit S being taken over. The diode D2  ence
between the supply voltage terminals Vdd and Vss. and the means M1 will
then be cut off and the amplifier  The control electrode of the transistor
T3 is coupled to AS will drive the current-mirror circuit S. This
current-mir-    the two supply voltage terminals Vdd and Vss by a cur-
rorcircuit S correctsthe directvoltage level onthe output 60 rent source Jl
and the main current path of a transistor terminal 6 via the means M2. Fig.
1 shows a possible  T8 respectively. The control electrode of this
transistor construction for the means Ml and M2 and for the cur-  T8 is
also coupled to the two supply voltage terminals rent-mirror circuit S. The
means MI comprise a diode D2  Vdd and Vss by means of a number of
series-connected and a resistor R1 coupled in series. The diode D2 serves
diodes D3, D4, D5 and a current source J2 respectively. to provideavoltage
drop which is related to thatbetween  55 In addition, the control electrode
of the transistor T3 is the supply voltage terminal Vdd and the output
terminal  coupled to the terminal 11 by a diode D6, which terminal 13. For
this purpose a plurality of diodes may be em-  carries the output signal
Vuitl, as is shown in Fig. 1. If ployed, which also cause an identical
temperature de-  the third amplifier AS is employed in a bridge amplifier 4
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control electrode of the transistor T3 is  modifications to the embodiments
are conceivable to also coupled to a terminal 11 ' by means of a diode D6'.
those skilled in the art. For example, the means as well The twooutput
terminals of the bridge amplifier, between  as the third amplifier and the
current-mirror circuit may which a load is coupled, are then connected to
the ter-  be constructed in various manners. Both current control minals 11
and 11', the diodes D6 and D6' operating as  5  and voltage control of the
current-mirror circuit is possi- an OR gate. They are turned on when the
output signal  ble. In addition, it is possible to drive the
signal-follower on the terminal 11 or the terminal 11 ' tends to be limited
circuit via the third amplifier with a signal proportional to by the
supplyvoltage on the supply voltage terminal Vss.  the first output signal,
such as for example the input sig- The turn-on instant depends on the
reference signal Vref  nal or the boosting voltage. on the control
electrode of the transistor T4. This refer-  10 ence signal Vref is
obtained by coupling said control electrode to the supply voltage terminals
Vdd and Vss  Claims by a current source J3 and a series arrangement of a
diode D7 and a resistor R6 respectively. It is possible to  1. An
amplifierarrangement foramplifying an input sig- arrange a plurality of
diodes in series with the diode D7  15  nal (Vin1) and for providing a
first output signal but the number of the diodes should be equal to the
(Vuitl) which is an amplified version of the input sig- number of diodes
between the control electrode of the   nal, the amplifier arrangement
comprising: transistor T3 and the terminal 11. This requirement is based on
the function of the resistor R6. The voltage       a first amplifier (Al)
having a first supply input across this resistordetermines thethreshold at
which the  20  terminal (1) for carrying a boosting voltage (Vt), output
signal Vuit1, which appears on the terminal 11,      the first supply input
terminal (1) being coupled tends to be limited and the signal-follower
circuit should  to a first supply voltage terminal (Vdd) via a uni- be
driven. If the boosting voltage Vt does not vary the     directional
element (D1) to receive afirst supply reference signal Vref will be smaller
than the voltage on   voltage, a second supply input terminal (2) cou- the
control electrode of the transistor T3. Consequently, 25  pled to a second
supply voltage terminal (Vss) the transistor T4 will be turned on and the
transistor T3   to receive a second supply voltage, afirst signal will be
cut off. The voltage on the control electrode of the  input terminal (5)
for receiving the input signal, transistor T3 is then dictated by the
diodes D3, D4 and     and a first output terminal (6) for supplying the D5,
the current sources J1 and J2, and the transistor T8.   first output
signal, the first output signal being The diode D6 will be cut off because
the voltage on the  30  superimposed on a specific direct voltage level,
terminal 11 will remain higher than the voltage acrosethe   a second
amplifier (A2) for varying the boosting resistor R6. If the output signal
Vuit tends to be limited,  voltage on the first supply input terminal in
resulting in variations of the boosting voltage Vt, the volt-  response of
the input signal, the second ampli- age on the terminal 11 will become
smaller than the volt-   fier (A2) having a third supply input terminal (3)
age across the resistor R6. The diode D6 will be turned  35  coupled to the
first supply voltage terminal on and for this purpose it will receive
current from the    (Vdd), a fourth supply input terminal (4) coupled
current source J1. The transistors T8 and T4 will be cut    to the second
supply voltage terminal (Vss), a off as a result of the voltage drop on the
control electrode  second input signal terminal (7) for receiving a of the
transistor T3. This transistor now drives the sig-  signal (Vin1') which is
indicative of the momen- nal-follower circuit via the output signal Vuit3
on the ter- 40  tary amplitude of the input signal and a second minal 13.
As a result of capacitive effects orthe provision  output terminal (8) for
supplying a second out- of a capacitance between the terminal 13 and the
supply     put signal (Vuit2), the second output terminal voltage Vss, the
drive acts with a specific delay, so that  (8) being coupled to the first
supply input termi- rapid fluctuations are precluded and the direct voltage
nal (1) by means of a capacitor (Cl), level on the terminal 6 is corrected
gradually. When the  45  characterized in that third amplifier A3 is
employed in a bridge amplifier ar-    the amplifier arrangement further
comprises: rangement the operation is similar. The transistor T3 can   a
signalfollower circuit (Ml, S, M2) coupled to then also be turned on by the
voltage on the terminal 11'.  the first output terminal (6) for
establishing the In order to control the further direct voltage level on a
direct voltage-level on the first output terminal further output terminal
the current-mirror circuit S will 50  (6) and then comprise a further
transistor arranged in parallel     a third amplifier (A3) having
differential signal with the transistor T2. This further transistor is then
also  input terminals (11, 12) of which a first differen- coupled to the
further output terminal by the means M2.     tial signal input terminal
(11) is coupled to the For controlling the two direct voltage levels said
means   first output terminal (6) to receive the first output comprise two
similar circuits, each comprising for exam- 55  signal and of which a
second differential input ple a resistor.
signal terminal (12) is coupled to receive a ref- The invention is not
limited to the embodiments dis-    erence voltage (Vref), a fifth supply
input termi- closed herein, but to the scope of the claims. Several
nal (9) coupled to the first supply voltage termi-    7
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arrangement the control electrode of the transistor T3 is  modifications to
the embodiments are conceivable to also coupled to a terminal 11' by means
of a diode D6'.  those skilled in the art. For example, the means as well
The twooutput terminals of the bridge amplifier, between  as the third
amplifier and the current-mirror circuit may which a load is coupled, are
then connected to the ter-  be constructed in various manners. Both current
control minals 11 and 11', the diodes D6 and D6' operating as  5  and
voltage control of the current-mirror circuit is possi- an OR gate. They
are turned on when the output signal  ble. In addition, it is possible to
drive the signal-follower on the terminal 11 or the terminal 11 ' tends to
be limited  circuit via the third amplifier with a signal proportional to
by the supply voltage on the supply voltage terminal Vss.  the first output
signal, such as for example the input sig- The turn-on instant depends on
the reference signal Vref  nal or the boosting voltage. on the control
electrode of the transistor T4. This refer-  10 ence signal Vref is
obtained by coupling said control electrode to the supply voltage terminals
Vdd and Vss  Claims by a current source J3 and a series arrangement of a
diode D7 and a resistor R6 respectively. It is possible to  1. An
ampliffierarrangement foramplifying an input sig- arrange a plurality of
diodes in series with the diode D7  15  nal (Vinl) and for providing a
first output signal but the number of the diodes should be equal to the
(Vuit) which is an amplified version of the input sig- number of diodes
between the control electrode of the    nal, the amplifier arrangement
comprising: transistor T3 and the terminal 11. This requirement is based on
the function of the resistor R6. The voltage       a first amplifier (Al)
having a first supply input across this resistordetermines thethresholdat
which the  20  terminal (1) for carrying a boosting voltage (Vt), output
signal Vuitl, which appears on the terminal 11,      the first supply input
terminal (1) being coupled tends to be limited and the signal-follower
circuit should  to a first supply voltage terminal (Vdd) via a uni- be
driven. If the boosting voltage Vt does not vary the     directional
element (Dl) to receive a first supply reference signal Vref will be
smaller than the voltage on   voltage, a second supply input terminal (2)
cou- the control electrode of the transistor T3. Consequently, 25  pled to
a second supply voltage terminal (Vss) the transistor T4 will be turned on
and the transistor T3   to receive a second supply voltage, a first signal
will be cut off. The voltage on the control electrode of the  input
terminal (5) for receiving the input signal, transistor T3 is then dictated
by the diodes D3, D4 and     and a first output terminal (6) for supplying
the D5, the current sources J1 and J2, and the transistor T8.   first
output signal, the first output signal being The diode D6 will be cut off
because the voltage on the  30  superimposed on a specific direct voltage
level, terminal 11 will remain higher than the voltage acrossthe   a second
amplifier (A2) for varying the boosting resistor R6. If the output signal
Vuitl tends to be limited,  voltage on the first supply input terminal in
resulting in variations of the boosting voltage Vt, the volt-  response of
the input signal, the second ampli- age on the terminal 11 will become
smaller than the volt-   fier (A2) having a third supply input terminal (3)
age across the resistor R6. The diode D6 will be turned  35  coupled to the
first supply voltage terminal on and for this purpose it will receive
current from the     (Vdd), a fourth supply input terminal (4) coupled
current source Jl. The transistors T8 and T4 will be cut    to the second
supply voltage terminal (Vss), a off as a result of the voltage drop on the
control electrode  second input signal terminal (7) for receiving a of the
transistor T3. This transistor now drives the sig-   signal (Vinl ') which
is indicative of the momen- nal-follower circuit via the output signal
Vuit3 on the ter- 40  tary amplitude of the input signal and a second minal
13. As a result of capacitive effects or the provision  output terminal (8)
for supplying a second out- of a capacitance between the terminal 13 and
the supply     put signal (Vuit2), the second output terminal voltage Vss,
the drive acts with a specific delay, so that  (8) being coupled to the
first supply input termi- rapid fluctuations are precluded and the direct
voltage     nal (1) by means of a capacitor (Cl), level on the terminal 6
is corrected gradually. When the  45  characterized in that third amplifier
A3 is employed in a bridge amplifier ar-    the amplifier arrangement
further comprises: rangement the operation is similar. ThetransistorT3can
a signal-follower circuit (Ml, S, M2) coupled to then also be turned on by
the voltage on the terminal 11'.  the first output terminal (6) for
establishing the In order to control the further direct voltage level on a
direct voltage-level on the first output terminal further output terminal
the current-mirror circuit S will 50  (6) and then comprise a further
transistor arranged in parallel     a third amplifier (A3) having
differential signal with the transistor T2. This further transistor is then
also  input terminals (11, 12) of which a first differen- coupled to the
further output terminal by the means M2.     tial signal input terminal
(11) is coupled to the For controlling the two direct voltage levels said
means    first output terminal (6) to receive the first output comprise two
similar circuits, each comprising for exam- 55  signal and of which a
second differential input ple a resistor.
signal terminal (12) is coupled to receive a ref- The invention is not
limited to the embodiments dis-     erence voltage (Vref), a fifth supply
input termi- closed herein, but to the scope of the claims. Several
nal (9) coupled to the first supply voltage termi-    9                 EP
0 408137 B1                   10 nal (Vdd), a sixth supply input terminal
(4) cou-  nal-follower circuit depending on a comparison 



pled to the second supply voltage terminal      between the fourth output
signal and the reference (Vss), and a third signal output terminal (13) for
signal, the third amplifier (A3) comprisng a further supplying a third
output signal (Vuit3) which is  input terminal, which is coupled to the
fourth output coupled to an input terminal (17) of the sig-  5  terminal.
nal-follower circuit for changing the direct volt- age level in response of
a comparison between the first output signal and the reference voltage.
Patentanspruche 2. An amplifier arrangement as claimed in Claim 1, 10 1.
Verstarkeranordnung zum VerstArken eines Ein- characterized in that the
signal-follower circuit com-  gangssignals (Vin1) und zum Verschaffen eines
prises first mean (Ml), second means (M2) and a    ersten Ausgangssignals
(VuHt1), das eine verstarkte current-mirror circuit (5) having an input
terminal  Version des Eingangssignals ist, wobei die Verstar- (17) and an
output terminal (18), the input terminal  keranordnung umfaBt: (17) of the
current-mirror circuit (5) being coupled  15 both to the first supply
voltage terminal (Vdd) by the  einen ersten Verstarker (Al) mit sinem
ersten first means (Ml) and to the third signal output termi-
SpeiseeingangsanschluB (1) zum Fbhren einer nal (13), and the output
terminal (18) of the cur-     Zusatzspannung (Vt), wobei der erste Speise-
rent-mirror circuit (5) being coupledto the first signal  eingangsanschluB
(1) Ober ein unidirektionales output terminal (6) by the second means (M2),
20      Element (DI) mit einem ersten Versorgungs- spannungsanschluB (Vdd)
gekoppelt ist, um the first means comprising at least a unidirec-    eine
erste Versorgungespannung zu empfan- tional element (D2) and a resistor
(RI), which     gen, mit einem mit einem zweiten Versorgungs- are coupled
in series between the input terminal   spannungsanschluB (Vss) gekoppelten
zweiten (17) of the current-mirror circuit (5) and the first 26
SpeiseeingangsanschluB (2), um sine zweite supply voltage termimal (Vdd),
Versorgungsspannung zu empfangen, und mit the second means comprising at
least a resistor    einem ersten AusgangsanschluB (6) zum Lie- (R2), which
is coupled between the output ter-     fern des ersten Ausgangssignals,
wobei das minal (18) of the current-mirror circuit (5) and   erste
Ausgangssignal einem  bestimmten the first signal output terminal (6).   30
Gleichspannungspegel bberlagert ist, einen zwelten Verstarker (A2) zum
Verandem 3. An amplifier arrangement as claimed in Claim 2,        der
Zusatzspannung am  ersten Speiseein- characterized in that the third
amplifier (A3) com-    gangsanschluB in Reaktion auf das Eingangs- prises
inter alia a differential stage comprising at   signal, wobei der zweite
Verstarker (A2) einen least twovtransistors (T3,T4) each having a first
main  35  mit dem  ersten Versorgungespannungean- electrode, a control
electrode and a second main      schluB (Vdd) gekoppelten dritten
Speiseein- electrode, a current source circuit (T5) and a refer-
gangsanschluB (3), einen mit dem zwelten Ver- ence-signal circuit (R6,D7),
the first main electrodes  sorgungsspannungsanschlul3 (Vss) gekoppel- being
coupled both to one anotherand to the current    ten vierten
SpeiseeingangsanschluB (4), einen source circuit (T5), one control
electrode being cou- 40  zweiten EingangssignalanschluB (7) zum Emp- pled
to the first signal output terminal (6), the other  fangen eines Signals
(Vinl'), das eine Angabe control electrode being coupled tothe
reference-sig-   fOr die momentane Amplitude des Eingangssi- nal circuit
(16,1D7) to receive the reference signal,  gnals ist, und einen zweiten
AusgangsanschluB and one second main electrode being coupled tothe     (8)
zum Llefern eines zweiten Ausgangssignals third signal output terminal
(13).          45        (Vuit2) hat, wobei der zweite Ausgangsan- schluB
(8) mittels eines Kondensators (Cl) mit 4. An amplifier arrangement as
claimed in any one of      dem  ersten  SpeiseeingangsanschluB  (1) the
preceding Claims, characterized in that the        gekoppelt ist,
arrangement further comprises a fourth and a fifth     dadurch
aekennzeichnet, daB amplifier, which are coupled and constructed simi- 50
die Verstirkeranordnung weiterhin umfaBt: larly to the first (Al) and the
second amplifier (A2),  sine mit dem ersten AusgangsanschluB (6) the fourth
amplifier consequently comprising a         gekoppelte
Signalfolgerschaltung (Ml, S, M2) fourth output terminal for supplying a
fourth output   zum Autbauen des Gleichspannungspegels am signal
superimposed on a further direct voltage        ersten AusgangsanschluB (6)
und level, in that the signal-follower circuit is further 55  einen dritten
Verstarker (A3) mit Differenzsi- adapted to establish the further direct
voltage level  gnaleingangsanschlOssen (11, 12), von denen on the fourth
output terminal, and in that the third  ein erster
Differenzsignalsingangsanschlul3 amplifier (A3) is further adapted to drive
the sig-    (11) mit dem ersten AusgangsanschluB (6) zum 6
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12 Empfangen  des  ersten  Ausgangssignals     4. Verstarkeranordnung nach
einem der vorhergehen- gekoppelt ist und von denen ein zweiter Diffe-  den
Anspruche, dadurch aekennzeichnet, dal3 die 



renzsignaleingangsanschluB (12) zum Empfan-     Anordnung weiterhin elnen
vierten und einen f unftn gen einer Bezugespannung (Vref) geschaltet
Verstarker umfaBt, die entsprechend dem ersten ist, mit einem fOnften mit
dem ersten Versor-  5  (Al) und dem zweiten.(A2) Verstarker geschaltet
gungsspannungsanschluB (Vdd) gekoppelten        und aufgebaut sind, wobeil
der vierte Verstarker SpeiseeingangsanschluB (9), einem secheten
demzufolge einen vierten AusgangsanschluB zum mit dem zweiten
Versorgungsspannungsan-         Liefern eines einem weiteren
Gleichspannungspe- schluB (Vss) gskoppelten Speiseeingangsan-      gel
Oberlagerten vierten Ausgangssignals umfaBt, schluB (4) und einem dritten
Signalausgangs-  10  daB die Signalfolgerschaltung weiterhin zum Auf-
anschluB (13) zum Liefern elnes dritten Aus-    bauen des weiteren
Gleichspannungspegels an gangssignals (Vuit3), der mit einem Eingangs-
dem vierten AusgangsanschluB eingerichtet ist, und anschluB (17) der
Signalfolgerschaltung gekop-  daB der dritte Verstarker (AS) welterhin zum
Ansteu- pelt ist, zum Andern des Gleichspannungspe-     em der
Signalfolgerschaltung in Abhangigkeit von gels in Reaktion auf einen
Vergleich zwischen  IS  einem Vergleich zwischen dem vierten Ausgangssi-
dem ersten Ausgangssignal und der Bezugs-       gnal und dem Bezugesignal
eingerichtet ist, wobel spannung.                                       der
dritte Verstarker (A3) einen mit dem vierten Aus- gangsanschluB gekoppelten
weiteren Eingangsan- 2. Verstarkeranordnung nach Anspruch 1, dadurch
schluB umfaBt. aekennzeichnet, daB die Signalfolgerschaltung  20 erste
Mittel (Ml), zweite Mittel (M2) und eine Strom- spiegelschaltung (5) mit
einem Eingangsanschlul3  Revendloatlons (17) und einem AusgangsanschluB
(18) umfaBt, wobeiderEingangsanschluB (17) derStromspiegel-  1. Circuit
amplificateur pour amplifier un signal schaltung (5) sowohl mit dem ersten
Versorgungs- 25  d'entr6e (Vin1) et pour foumir un premier signal de
spannungsanschluB (Vdd) Ober die ersten Mittel     sortie (Vuit1) qui est
une version amplifiee du signal (Ml) als auch mit dem dritten
Signalausgangsan-    d'entree, le circuit d'amplification comprenant:
schlul3 (13) gekoppelt !st, und der Ausgangsan- schluB (18) der
Stromspiegelschaltung (5) mit dem      un premier amplificateur (Al)
presentant une ersten SignalausgangsanschluB (6) Ober die zwei- 30
premiere borne d'entree d'alimentation (1) pour ten Mittel (M2) gekoppelt
ist, wobel die ersten Mittel  presenter une surtension (Vt), la premiere
zumindest ein unidirektionales Element (D2) und        borne d'entree
d'alimentation 6tant coupl6e a einen Widerstand (R1) umfassen, die zwischen
dem       une premiere borne de tension dalimentation EingangsanschluB (17)
der Stromspiegelsehaltung       (Vdd) par l'intermediaire d'un element
unidirec- (5) und dem  ersten Versorgungsspannungsan- 35         tionnel
(Dl) pour recevoir une premiere tension schluB (Vdd) in Reihe geschaltet
sind, wobei die       dalimentation, une deuxieme borne d'entr~e zweiten
Mittel zumindest oinen Widerstand (R2)         d'alimentation (2) coupl6e &
une deuxieme umfassen, der zwischen den AusgangsanschluB            borne
de tension d'alimentation (Vss) pour (18) der Stromspiegelschaltung (5) und
den ersten     recevoir une douxibme tension d'alimentation,
SignalausgangsanschluB (6) gekoppelt ist.   40         une premiere borne
d'entree de signal (5) pour recevoir Is signal d'entree et premiere borne
de s    3. Verstarkeranordnung nach Anspruch 2, dadurch           sortie
(6) pour l'amenee du premier signal de cekennzeichnet, daB der dritte
Verstarker (AS)         sortie, le premier signal de sortie etant super-
unter anderem  sine Differenzstufe umfalit, die        pose & un niveau de
tension continue specifi- zumindest zwei Transistoren (T3, T4) umfal3t, von
45  que, denen jeder eine erste Hauptelektrode, eine Steu-      un
deuxiemeamplificateur (A2) pour lavariation erelektrode und eine zweite
Hauptelektrode hat,        de la surtension sur la premibre borne d'entr6e
sowie eine Stromquellenschaltung (T5) und eine         d'alimentation en
reponse au signal d'entree, le Bezugssignalschaltung (R6, D7), wobei die
ersten       deuxieme amplificateur (A2) presentant une Hauptelektroden
sowohl miteinander als auch mit 50     troisibme bome d'entrde
d'alimentation (3) cou- der Stromquellenschaltung (T5) gekoppelt sind, die
pl6e a la premiere borne de tension d'alimenta- eine Steuerelektrode mit
dem ersten Signalaus-        tion (Vdd), une quatrieme borne d'entrde
d'ali- gangsanschluB (6), die andere Steuerelektrode mit      mentation (4)
couplee a la deuxibme borne de der Bezugssignalschaltung (R6, .D7) zum
Empfan-        tension d'alimentation (Vss), une dauxibme gen des
Bezugssignals gekoppeit ist, und eine der 55   borne de signal d'entree (7)
pour recevoir un zweiten Hauptelektroden mit dem dritten Signalaus-
signal (Vinl') qui est indicatif de l'amplitude gangsanschluB (13)
gekoppelt ist.                      momentanee du signal d'entree et une
deuxieme borne de sortie (8) pour amener un I i*l~lll~l 11 l~ly 111)11 III
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14 deuxieme signal de sortie (Vuit2), la deuxibme  cun une premibre
electrode principals, une 4lec- 



bome de sortie (8) 6tant couplee a la premiere  trode decommande t une
deuxibme 6lectrode prin- borne d'entree d'alimentation (1) a l'aide d'un
cipale, un circuit de source de courant (T5) et un cir- condensateur (Cl),
caract6rise en ce quo        cuit de signal de reference (R6, D7), les
premieres l circuit amplificateur comporte en outre:  5  electrodes
principales etant couplees entre elles et un circuit suiveur de signal (Ml,
S, M2) couple  au circuit de source de courant (T5), une electrode & la
premibre borne de sortie (6) pour etablir ls  de commands etant couplee &
la premibre borne de niveau de tension continue sur la premibre      sortie
de signal (6), I'autre electrode de commands borne de sortie (6) et
6tant couplee au circuit de signal de reference (R6, un troisibme
amplificateur AS presentant des  10  D7) pour recevoir le signal de
reference et une bomes d'entrde de signal differentiel (11, 12)  deuxibme
electrods principals etant couplse A la dont une premibre borne d'entr6e de
signal dif-  troisibme borne de sortie de signal (1 3). f6rentiel (11) est
coupie A la premibre borne de sortie (6) pour rocevoir le premier signal de
sor-  4. Circuit amplificateur selon l'une des revendications tie et dont
une deuxibme borne de signal  15    prec6dentes, caracteris6 on co quo le
circuit est en d'entrde differentielle (12) est couplee de fagon  outre
muni d'un quatribme amplificateur et d'un cin- & recevoir une tension de
r6f6rence (Vref), une  quibme amplificateur, qui sont couples et r6alises
cinquieme borne d'entr6e d'alimentation (9)     d'une fagon analogue &
cello des premier (Al) et couplee A la premibre borne de tension d'ali-
deuxieme (A2) amplificateurs, le quatrieme amplifi- mentation (Vdd), une
sixibme borne d'entree  20  cateur comprenant par consequent une quatrieme
d'alimentation (4) couplee & la deuxibme borne  borne de sortie pour amener
un quatribme signal de de tension d'alimentation (Vss), et une troi-
sortie superpose a un autre niveau de tension con- Yet         sibme borne
de sortie de signal (13) pour ame-  tinue, en ce quo le circuit suiveur de
signal est en nor un troisibme signal de sortie (Vuit3) qui est  outre
congu pour etablir I'autre niveau de tension couple a une borne d'entr6e
(17) du circuit sui- 25  continue & la quatribme borne de sortie, on ce quo
vour de signal pour changer le niveau de ten-   le troisibme amplificateur
(AS) est en outre congu sion continue en reponse a une comparaison
pourcommanderlecircuitsuivourdesignal en fonc- entre le premier signal de
sortie et la tension de  tion d'une comparaison entre le quatribme signal
de r6ference.                                      sortie et le signal de
r6f6rence, le troisieme amplifi- 30     cateur (AS) etant muni d'une autre
borne d'entree, 2. Circuit amplificateur selon la revendication 1, carac-
qui est coupl6e & la quatrieme borne de sortie. teris6 en ce que le circuit
suivour de signal est muni de premiers moyens (Ml), de deuxibmes moyens
(M2) ot d'un circuit de miroir de courant (5) pr6sen- tant une borne
d'entree (17) et une borne de sortie  36 (18), la borne d'entree (17) du
circuit de miroir de courant (5) etant couplee & la premibre borne de ten-
sion d'alimentation (Vdd) par lee premiers moyens (Ml) et & la troisibme
borne de sortie de signal (13), et la borne de sortie (18) du circuit de
miroir de cou- 40 rant (5) etant couplee & la premibre borne de sortie de
signal (6) par les deuxibmes moyens (M2), les premiers moyens comprennent
au moins un 4lement unidirectionnel (D2) et une r6sistance  45 (Rl) qui
sont mont6s en s6rie entre la borne d'entree (17) du circuit miroir de
courant (5) et la premibre borne de tension d'alimentation (Vdd), les
deuxibmes moyens comprenant au moins  50 une resistance (A2) qui est
couplee entre la borne de sortie (18) du circuit miroir de courant (5) et
la premiere borne de sortie de signal (6). 3. Circui amplificateur selon la
revendication 2, carac- 55 terise en ce que le troisibme amplificateur (AS)
est entre autres muni d'un etage diffirentiel comprenant au moins deux
transistors (T3, 74) presentant cha-    


