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voltage dividers for the signal negative feedback to the tap on the voltage
divider arranged between the The invention relates to a bridge amplifier,
com-  supply terminals. In thatcase the capacitor connected prising between
two connection terminals for connect-  to this tap cannot be omitted,
because otherwise the ing an asymmetrical supply voltage:           5
negative feedback factor and hence the amplification -a voltage divider
having a tap for taking off sub-      Is no longer accurately fixed.
stantially half the supply voltage                     Therefore, the known
bridge arnplifier requires at - a first amplifier for amplifying an input
signal,  least one non-integratable capacitor. It is therefore an
comprising a first non-Inverting input which is coupled  object of the
invention to provide a bridge amplifier to the tap on the voltage divider,
a first inverting input  10  which is fully integratable and thus does not
require and an output for connecting a first connection termi-  any
external components. According to the invention, nal of a load, said output
being fed back by a resistor  a bridge amplifier of the type described In
the opening to the first inverting input, and                     paragraph
is characterized in that at least the first - a second amplifier for
amplifying the input sig-  inverting put of the first amplifier and the
first invert- nal, comprising a first non-inverting input which is  15  ing
input of the second amplifier are coupled to an out- coupled to thetap on
the voltage divider, a first invert-  put of a butler amplifier, an Input
of which is coupled ing input and an output for connecting a second con-
to the tap on the voltage divider. As Is known per se, nection terminal of
the load, said output being fed  a buffer amplifier has a voltage gain
which is substan- back by a resistor to the first inverting input.
tially equal to one and its output impedance is sub- A bridge amplifier of
this type is suitable for  20  stantially equal to zero so that the output
of the buffer amplifying audio signals and may be particularly used
amplifier is at half the supply voltage with respect to in car radios.
the direct voltage, whilst this output constitutes a vir- A bridge
amplifier of this typ is known from the  tual earth point with respect to
the signal. Cones- Philips Data Handbook Integrated Circuits Part 1,
quenly, the ends of the voltage dividers used for the March 1984, "Bipolar
IC's for radio and audio equip-  25   negative feedback can be connected
via the buffer ment", page 310.The first ampler is a non-inverting
amplifier to the tap on the voltage divider arranged negative feedback
amplifier in which the input voltage      between the supply terminals
without this tap having to be amplified Is applied to the non-inverting
input  to be connected to ground via a capacitor. The bridge and in which a
fraction of the output voltage is fed  amplifier according to the invention
is thereby fully back to the inverting input via a voltage divider  30
integratable. arranged between the output and ground. Further-       The
first non-inverting inputs of the first and the more, the non-inverting
input is connected to the tap  second amplifier may be connected directly
or via the on a voltage divider arranged between the supply con-
buffer amplifier to the tap on the voltage divider nection points and is
therefore at half the supply volt-  arranged between the supply terminals.
age with respect to the d.c. voltage. The inverting   35  An embodimentof a
bridge amplifier according to input and the output are also at this half
supply voltage       the invention is characterized in that the first
nonin- because the amplifier is completely negatively fed  verting input of
the first amplifier constitutes the input back with respect to the dc.
voltage by a capacitor  for supplying the input signal. This embodiment may
incorporated in the voltage divider between the output  be further
characterized in that the frst inverting input and ground. The second
amplifier constitutes an   40  of the second amplifier is coupled to a tap
on a voltage inverting amplifier in which a fraction of the output volt-
divider arranged acss the output of the first age ofthe first amplifier is
applied to the inverting input  amplifier. In addition it is also possible
to apply the of the second amplifier. Otherwise, the second    input
voltage directly to the first non-inverting input of amplifier Is formed
similarly as the first amplifier,  the second amplifier via a voltage
inverter circuit. whilst the capacitor for the direct voltage negative   45
A further embodiment of a bridge amplifier feedback is combined with that
of the first amplifier to  according to the invention is characterized in
that the form a common capacitor. This capacitor is a non-   first
amplifier comprises: integratable electrolytic capacitor. The tap on the
volt-  - a first input stage having a first input constituting age divider
arranged between the supply terminals is  the first non-inverting input of
the amplifier, a second connected to ground via a likewise nonintegratable
50  input constituting the first inverting Input of the electrolytic
capacitor In order to suppress the hum  amplifier, and an output connected
to the input of an voltage of the supply voltage. In principle this capaci-
output stage having an output constituting the output tor may be omitted
because In that case the amplified  of the first amplifier, and humvoltage
appears at the output of both the first and     - a second input stage
having a first input con- the second amplifier and consequently does not
55  stituting a second non-inverting input of the first cause a signal
current through the load. In principle it  amplfier, a second input
constituting a second invert- is also possible to omit the capacitor for
the direct volt-  ing input of the first amplifier, and an output connected
age negative feedback and to connect the ends of the  to the Input of the
output stage, and in that the second 2  
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terminal 18. Consequently, the non-inverting input 2 -a third input stage
having a first input constitut-   is at substantially half the supply
voltage. The invert- ing the first non-inverting input of the second
amplifier,  ing input 3 is connected to the junction point on a volt- a
second Input constituting the first inverting input of  age divider
constituted by the resistors [err] and [err] and the second amplifier, and
an output connected to the   5   being arranged between the output 4 and
the output input of an output stage having an output constituting  12 of a
buffer amplifier 9. The non-inverting input 10 the output of the second
amplifier,                of this buffer amplifier 9 is connected to the
tap 14 on - a fouh Input stage having a first input constiut-  the voltage
divider  [err]. The inverting input 11 is ing a second non-inverting input
of the second        connected to the output 12 so that amplifier 9 is
fully amplifier, a second input constituting a second invert-  10
negatively fed back and thus constitutes a voltage fol- ing input of the
second amplifier, and an output con-  lower. The voltage at the output 12
and consequently nected to the input of the output stage, and in that  the
voltage at the inverting input 3 of amplifier 1 is - the second
non-inverting input of the first   therefore substantially equal to half
the supply volt- amplifierand the second inverting input of the second
age. amplifier are coupled to a connection point for apply-  15  With
respect to d.c. voltage the non-inverting ing an input signal, and in that
input 2, the inverting Input 3 and hence also the output - the second
inverting input and the second     4 are thus at half the supply voltage.
With respect to noninverting input of both the first and the second  the
signals the first amplifier constitutes a non-invert- amplIfier are coupled
to a connection point for carry-  ing amplifier because the input voltage
to be amplified ing a reference potential. By causing the negative   20  is
applied to an Input terminal 13 which is connected feedback of the first
and the second amplifier to be  to he non-inverting input 3. Due to the
full negative effected via separate input stages, the input voltage
feedback, the output Impedance of the buffer amplifier cannot only be
applied directly to the second non-  9 is substantially equal to zero so
that the output 12 Inverting Input of the first amplifier, but also
directly to  constitutes a virtual earth point with respect to the sig- the
second inverting input of the second amplifier.  25  nals. The negative
feedback voltage and conse- This prevents the output signal from being
distorted  quently the voltage gain of the non-inverting first as in the
case when the input voltage is applied via a        amplifier 1 is
therefore substantially entirely deter- voltage inverter circuit to the
first non-inverting input  mined by the resistors [err] and [err]. or Inthe
ase when the input voltage is applied via a   Furthermore, the bridge
amplifier comprises a voltage divider connected to the output of the first
30  second amplifier 5 which is equal to the first amplifier amplifier to
the first Inverting Input of the second  and has a non-inverting input 6,
and inverting Input 7 amplifier.
and an output 8. Similarly as in the first amplifier the In the case when
the first,second,third and fourth       non-inverting input 6 is connected
via a decoupling input stages are each constituted by a differential
resistor [err] to the tap on the voltage divider [err] and amplifier having
a differential-to-single-ended con-  35  the inverting input 7 Is connected
to atapon a voltage verter, this embodiment may be further characterized
divider constituted by the resistors [err] and [err] and in that the first
and the second input stage comprise  arranged between the output 8 of
amplifier 5 and the a common differential-to-single-ended converter and
output 12 of buffer amplifier 9. The non-inverting input the third and the
fourth input stage comprise a com-  6 and the inverting input 7 are thus
likewise at half the mon differential-to-singleended converter.    40
supply voltage with respect to the d.c. voltage. With The invention will be
further described with refer-  respect to the signals amplifier 5
constitutes an invert- ence to the accompanying drawing in which
ing amplifier because the voltage to be amplified is Fig. 1 shows a first
embodiment of a bridge    applied to the inverting input 7. Due to the
negative amplifier according to the invention.               feedback with
resistors [err] and [err], the inverting input Fig. 2 shows an embodiment
of a buffer amplifier  45   7 has a low impedance so that the input voltage
can- for the circuit of Fig. 1,                           not be applied
directly to this input. Therefore, a frac- Fig. 3 shows a second embodiment
of a bridge   tion of the output voltage of the first amplifier I amplifier
according to the invention, and.         obtained with the aid of a voltage
divider comprising Fig. 4 shows an embodiment of an amplifier for
resistors [err] and [err] is applied to the inverting input the cicuit of
Fig. 3.                         50  via a resistor [err]. The load [err] is
incorporated bet- Fig. 1 shows a first embodiment of a bridge    ween the
outputs 4 and 8 of the first and the second amplifier according to the
Invention. The bridge   amplifier 1 and 5, respectively. amplifier
comprises a first amplifier 1 having a non-  It is to be noted that the
non-inverting input 2 of inverting input 2, an inverting input 3 and an
output 4.  the first amplifier 1 via the resistor [err] and the non- The
non-inverting input 2 is connected by an input  55  inverting input 6 of
the second amplifier 5 via the resis- resistor [err] to the tap 14 on a
voltage divider having  tor [err] can also be connected directly to the
output 12 mutually equal resistors [err] and [err] arranged between  of the
buffer amplifier 9, as is shown in broken lines the positive supply voltage
terminal 15 and the ground  in the Figure, instead of to the tap 14 on the
voltage 
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Furthermore it is to be noted that  the series arrangement of a resistor
[err], which Is instead of applying the voltage to be amplified to the
equal to the resistor [err], and a resistor [err] to this ter- inverting
Input 7 of the second amplifier, it is alterna-  minal 60. The Inverting
Input 27 and the noninveting tively possible to apply the input voltage
directly to the  Input 28 are at the reference voltage [err] with respect
non-inverting input 6 via a voltage inverter circuit.  5   to the d.c.
voltage. This voltage may differ fom half The bridge amplifier of Fig. 1
does notrequire any  the supply voltage at the non-inverting input2 and the
eectrolytic capacitors for d.c. biassing as does the  inverting input 3 of
the first Input stage 20. Further- known bridge amplifier and can therefore
be fully inte-  more the inverting Input 28 is connected via the resis-
grated.                                           tor [err] to the
connection terminal 13 to which the input Fig. 2 shows an embodiment ofa
buffer amplifier  10  voltage [err] is applied. The resistor 18 has a
resistance for the circuit of Fig. I in which the same components  which is
large relative to that of the resistors [err] and have the same reference
numerals The buffer       [err] and consequently functions as an Input
resistor amplifier 9 is formed by two npn transistors [err] and [err]  for
the input voltage [err] to the non-inverting input 28. arranged as a
differential pair whose common emitter  The input voltage [err] is
samplifled in a non-inverting connection is connected to ground via a
current  15   manner via the input stage 29 and the output stage 25. source
[err]. The base of transistor [err] constitutes the  Since the output 12 of
the buffer amplifier 9 consti- non-inverting input 10 and the base of
transistor T2  tutesavirtual ground connection, a fraction of the volt-
constitutes the Inverting Input 11 of the buffer  age at output 4
determined by the resistors [err] nand amplifier. The collector of
transistor [err] is connected to  [err] is fedback to the inverting input
3. This feedback the collector of transistor [err] by a current minor with
20  voltage is arnplified in an inverting manner via the pnp translators
[err] and [err]. Furthermore, this collector  input stage 20 and the output
stage 25. Thus, the Is connected to the base of an npn transistor [err]
which  amplifier 1 functions as conventional non-Inverting is arranged as
an emitter follower with a current  negative feedback amplifier whose gain
is substan- source 12 whose output 12 is connected to the invert-  tially
fully determined by the resistors [err] and [err]. ing input 11.
25      Furthermore the bridge amplifier comprises a It is to be noted that
instead of the buffer amplifier  second amplifier 5 which is equal to the
first amplifier shown any other buffer amplifier may be used pro-  1 and
which is provided with a third input stage 40 hav- vided that its voltage
gain is substantially equal to one  ing a first input constituting the
first non-inverting input and that the output impedance is substantially
equal  6 of the amplifier 5, asecond input constituting the first to zero.
30  inverting input 7 of the amplifier 5, and an output 43 Fig. 3 shows a
second embodiment of a bridge   which is connected to the input 46 of an
output stage amplifier according to the invention in which the same    45
whose output constitutes the output 8 of the components have the same
reference numerals as    amplifier 5, which output is connected via a
resistor [err] those in Fig. 1. In this embodiment the first amplifier
equal to resistor [err] to the inverting input 7. This invert- 1 is
provided with a first input stage 20 having a flrst   35   ing input 7 Is
also connected via a resistor [err], which input constituting the first
non-Inverting Input 2 of the  is equal to resistor [err], and the
non-inverting input 8 first amplifier 1, a second Input constituting the
first  is connected directly to the output 12 of the buffer inverting input
3 of the first amplifier 1, and an output  amplifier 9. The inputs 6 and 7
and also the output 8 23 connected to the Input 26 of the output stage 25
are therefore at half the supply voltage with respect to whose output 4 is
connected by a resistor [err] to the   40  the d.c. voltage. The second
amplifier 5 is also pro- first inverting input 3 which is furthermore
connected  vided with a fourth input stage 50 having a first input by a
resistor [err] to the output 12 of buffer amplifier 9  constituting the
second non-inverting input 49 of which, similarly as in Fig. 1, is
connected to the tap 14  amplifier 5, a second input constituting the
second on the voltage divider  [err]. The non-nverting input  inverting
Input 48 of the amplifier 5, and an output 51 2 is connected directly to
the output 12 of this buffer  45  which is connected tothe input 46 of the
output stage amplifier 9. The non-inverting input 2, the inverting  45. The
second non-Inverting Input 49 Is connected input 3 and, as a consequence of
the feedback with  via a resistor [err], and the second inverting input 48
resistor [err], also the output 4 are therefore at half the  is connected
via the resistors [err] and [err] to the ter- supply voltage with respect
to the d.c. voltage. The  minal 60 carrying the reference voltage [err].
first amplifier 1 also comprises a second input stage   50  The resistors
[err] nand [err]  are equal to the 29which is equal tothefirstand which has
a first input  resistors  [err] and [err], respectively. Furthermore,
constituting the second non-inverting Input 28 of the  the second Inverting
Input 48 is connected via the first amplifier, a second input constituting
the second  resistor [err] to the connection terminal 13 for applying
inverting input 27 of the first ampifier, and an output  the input voltage
[err]. The resistor [err] then serves as 30 which is connected to the input
26 of the output  55  an input resistor for this voltage to the second
Invert- stage 25. The inverting input 27 is connected by a  ing input 48.
The input voltage [err] is amplified in an 



resistor [err] to a terminal 60 carrying a reference volt-  Inverting
mannervia the input stage 50 and the output age [err]. The non-inverting
input 28 is connected by  stage 45. A fraction of the output voltage
determined 4    7                  EP 0 234 627 1                  8 by the
resistors [err] and [err] is fed back to the first invert-       arranged
between the output 60 and the input 28 of ing input 7 and is subsequently
amplified once more  this Miller stage. This output 60 is connected to the
in an inverting manner via the input stage 40 and the  base of a first
output transistor [err] which is arranged output stage 46. Consequently,
the amplifier 5 func-  in series with a second output transistor [err]
between tions as a conventional inverting negative feedback   5   the
positive supply voltage terminal 15 and ground amplifier, whose gain Is
substantially fully determined  terminal 16. The emitter of transistor
[err] and the col- by the resistors [err] and [err].
lector of transistor [err] are connected to the output 4 With respect to
the embodiment of Fig. 1, this  of the output stage 25. This output stage
25 also com- embodiment has the following advantage. In the    primes a
voltage current converter 70 which is formed embodiment of Fig. 1 the input
signal only traverses  10  by two transistors [err] and [err] whose
emitters are con- the first amplifier in the case of a non-inverting ampli-
nected via resistors [err] and [err]  to the output of a cur- fication,
whereas the input signal traverses both the  rent source 4 = 21. The base
of transistor [err] is first and the second amplifier in the case of
inverting  connected to the output 60 of the Miller stage, while
amplification. Consequently phase differences occur,  the base of
transistor [err] is connected via a diode [err] which may give rise to
distortion of the output signal.  15  tothe output4 andvla a current source
[err] to the posi- Since In the embodiment of Fig. 3 the negative feed-
tive supply voltage terminal 15. The collector of tran- back ofthe first
and second amplifiers 1 and 5 is effec-  sistor [err] is connected via a
current source [err] =21 to ted through separate input stages, the input
voltage  the positive supply voltage terminal 15 and also to the [err]
cannot only be applied directly to the non-inverting  emitter of a current
follower transistor [err] whose base amplifier 1, but also directly to the
inverting amplifier  20  carries a reference voltage V. and whose collector
is 5. Consequently no phase difference occurs between  connected via a
current, source [err] = I to ground termi- the output signal at the output
4 of the first amplifier 1  nal 16 and also to the base of output
transistor [err]. and the output signal at the output 8 of the second  The
current source [err] and diode [err] ensure that a small amplifier 5 so
that the output signal across the load [err]  quiescent current flows
through the transistors [err] cannot be distorted. The same advantage
occurs with  25  and [err] so that these transistors are set in class-AB.
respect to the embodiment in which the input voltage  The change of the
base emitter voltage of transistor is applied via a voltage Inverter
circuit to the non-  [err] occurring upon driving by the Miller stage is
con- inverting input of the second amplifier.          verted by the
voltage current converter 70 into a drive Fig. 4 shows a simplified diagram
of a possible  current with which transistor [err] is driven In phase-
embodiment of the first amplifier 1 for the bridge   30  opposition with
transistor [err]. amplifier of Fig. 3. The second amplifier 5 is construc-
In addition to the embodiment shown in Fig. 4, the ted in a similar
manner.The first input stage 20 com-    first and the second amplifier may
be formed In any prises two transistors [err] and [err] whose emitters are
manner other than the one shown, provided that they connected via resistors
[err] and [err] to the output of a  have an inverting input which gets a
low impedance current source [err] which is connected to the positive  35
due to negative feedback, and a push-pull output supply voltage terminal
15. The collector of transistor  stage. [err] is connected directly and the
collector of transistor    The invention is not limited to the embodiments
[err] is connectted by a current mirror including transis-  shown, but many
variations within the scope of the tors [err] and [err] to the output 23 of
the input stage20.  invention are feasible to those skiled In the art. With
the aid of Line current mirror [err] the differen-  40 tial collector
currents flowing in the transistors  [err] due to the feedback voltage are
converted into a sin-  Claims gle-ended output current which appears at
output 23. The second input stage 29 is equal to the Input stage  1. A
bridge amplifier comprising between two 20 and comprises two transistors
[err] and [err] whose  45  connection terminals for connecting an
asymmetrical emitters are connected via resistors [err] and [err] to the
supply voltage: output of a current source [err].The collectors of the
tran-     - a voltage divider having a tap for taking off sub- sistors
[err] and [err] are connected to the collectors of  stantially half the
supply voltage, transistors [err] and [err], respectively. Consequently,  -
a first amplifier for amplifying an input signal, the current mirror [err]
also serves for converting  50  comprising a first non-inverting input
which is coupled the differential collector currents flowing in the
transis-  to the tap on the voltage divider, a first Inverting Input tors
[err] and [err] due to the input voltage [err] Into a sin-  and an output
for connecting a first connection termi- gle-ended output current to the
output 23. This output  nal of a load, said output being fed back by a
resistor 23 is connected to the input 26 of the output stage 25  to the
first inverting input, and 



which is provided with a so-called Miller stage com-  55  - a second
amplifier for amplifying the input sig- prising a transistor [err] whose
collector is connected  nal, comprising a first non-inverting input which
is via a level shifting diode [err] to a load current source  coupled to
the tap on the voltage divider, a first Invert- [err].  A frequency
compensation capacitor [err] is         Ing Input and an output for
connecting a second con- 5    7                   EP 0 234 627 B1
8 by the resistors [err] and [err] is fed back to the first invert-
arranged between the output 60 and the Input 26 of ing input 7 and is
subsequently amplified once more  this Miller stage. This output 60 is
connected to the in an inverting manner via the Input stage 40 and the
base of a first output transistor [err] which Is arranged output stage 46.
Consequently, the amplifier 5 func-  In series with a second output
transistor [err] between tions as a conventional Inverting negative
feedback   5   the positive supply voltage terminal 15 and ground
amplifier, whose gain is substantially fully detennined  terminal 16. The
emitter of transistor [err] and the col- by the resistors [err] and [err].
lector of transistor [err] are connected to the output 4 With respect to
the embodiment of Fig. 1, this  of the output stage 25. This output stage
25 also com- embodiment has the following advantage. In the     prises a
voltage current converter 70 which is formed embodiment of Fig. 1 the input
signal only traverses   10  by two transistors [err] and [err] whose
emitters are con- the first amplifier in the case of a non-inverting ampli-
nected via resistors [err] and [err] to the output ofa cur- fication,
whereas the input signal traverses both the  rent source [err] = 21. The
base of transistor [err] is first and the second amplifier In the case of
Inverting  connected to the output 60 of the Miller stage, while
amplification. Consequently phase differences occur,  the base of
transistor [err] is connected via a diode [err] which may give rise to
distortion of the outputsignal.  15  to the output4 and via a current
source [err] to the posi- Since in the embodiment of Fig. 3 the negative
feed-  tive supply voltage terminal 15. The collector of tran- back of the
first and second amplifiers 1 and 5 is effec-  sistor [err] is connected
via a current source [err] = 21 to ted through separate Input stages, the
input voltage  the positive supply voltage terminal 15 and also to the
[err] cannot only be applied directly to the non-inverting  emitter of a
current follower transistor [err] whose base amplifier 1, but also directly
to the inverting amplifier  20  carries a reference voltage [err] and whose
collector is 5. Consequently no phase difference occurs between  connected
via a current, source [err] = 1 to ground termi- the output signal at the
output 4 of the first amplifier 1  nal 16 and also to the base of output
transistor [err]. and the output signal at the output 8 of the second  The
current source [err] and diode [err] ensure thata small amplifier 5 so that
the output signal across the load RL  quiescent current flows through the
transistors [err] cannot be distorted. The same advantage occurs with  25
and [err] so that these transistors are set in class-AB. respect to the
embodiment in which the input voltage  The change of the base emitter
voltage of transistor is applied via a voltage Inverter circuit to the non-
[err] occurring upon driving by the Miller stage is con- inverting input of
the second amplifier.           verted by the voltage current converter70
Into a drive Fig. 4 shows a simplified diagram of a possible  current with
which transistor [err] is driven in phase- embodinent of the first
amplifier 1 for the bridge   30  opposition with transistor [err].
amplifier of Fig. 3. The second amplifier 5 is construc-  In addition to
the embodiment shown in Fig. 4, the ted in a similar manner. The first
input stage 20 com-  first and the second amplifier may be formed in any
pries two transistors [err] and [err] whose emitters are  manner oer than
the one shown, provided that they connected via resistors [err] and [err]
to the output of a  have an inverting input which gets a low impedance
current source [err] which is connected to the positive   35   due to
negative feedback, and a push-pull output supply voltage terminal 15. The
collector of transistor  stage. [err] is connected directly and the
collector of transistor  The invention is not limited to the embodiments
[err] is connectted by a current mirror including transis-   shown, but
many variations within the scope of the tors [err] and [err] to the
output23 of the input stage 20.  invention are feasible to those skilled in
the art. With the aid of Line current mirror  [err]  the differen-  40 tial
collector currents flowing in the transistors  [err] due to the feedback
voltage are converted into a sin-  Claims gle-ended output current which
appears at output 23. The second input stage 29 is equal to the Input stage
1. A bridge amplifier comprising between two 20 and comprises two
transistors [err] and [err] whose   45  connection terminals for connecting
an asymmetrical emitters are connected via resistors [err] and [err] to the
supply voltage: output of a current source [err]. The collectors of the
tran-  - a voltage divider having a tap for taking off sub- sistor [err]
and [err] are connected to the collectors of  stantially half the supply
voltage, transistors [err] and [err], respectively. Consequently,   - a
first amplifier for amplifying an input signal, the current mirror [err]
also serves for converting   50  comprising a first non-inverting input
which is coupled the differential collector currents flowing In the
transis-  to the tap on the voltage divider, a first inverting input tors
[err] and [err] due to the input voltage [err] into a sin-  and an output
for connecting a first connection termi- 



gle-ended output current to the output 23. This output  nal of a load, said
output being fed back by a resistor 23 is connected to the input 26 of the
output stage 25  to the first inverting input, and which is provided with a
so-called Miller stage com-   s  - a second amplifier for amplifying the
input sig- prising a transistor [err] whose collector is connected  nal,
comprising a first non-inverting input which is via a level shifting diode
[err] to a load current source  coupled to the tap on the voltage divider,
a first invert- [err]. A frequency compensation capacitor [err] is
ing input and an output for connecting a second con- 5    9             EP
0 234 627 B1                    10 nection terminal of the load, said
output being fed  7. A bridge amplifier as claimed in Claim 6, back by a
resistor to the first inverting input, charac-  characterized In that the
first and the second input terized in that at least
stage comprise a common differential-to-single-en- - the first inverting
input of the first amplifier and  ded converter and in that the third and
the fourth input the first inverting input of the second amplifier are   5
stage comprise a common differential-to-single-en- coupled to an output of
a buffer amplifier, an input of  ded converter. which is coupled to the tap
on the voltage divider. 2. A bridge amplifier as claimed in Claim 1,
characterized In that the first non-inverting input of the  Revendicatlons
first amplifier and the first non-inverting input of the  10 second
amplifier are also coupled to the output of the  1. Amnplficaleur en pont
comportant entre deux buffer amplifier.
bornes dconnowdon pourla conneidon d'uns tenslon 3. A bridge amplifier as
claimed in Claim 1 or 2,  dcalmentation asymtnlique: characterized in that
the first non-inverting input  of the  - un divseurde tension muni d'une
prlee pour le first amplifier constitutes the input for supplying the 15
pr~blvement de pratiquement la moiie de la tension input signal.
d'alimentation, 4. A bridge amplifier as claimed in Claim 3,       - un
premler ampliflcateur pour amplifier un characterized in that the first
inverting input of the sec-          signal drenre mid'une premllrseente
non Iner- ond amplifier is coupled to a tap on a voltage divider  seuse qul
est coupl6e a la prise du dMseur de ten- arranged across the output of the
first amplifier.  20  sion, d'une premlibre entr6e Inverseuseetd'unesortie
5. A bridge amplifier as claimed in Claim 1 or 2,
pourlaconnedondunepremiere muredeconnexion characterized in that the fret
amplifier comprises:  dune charge, ladtte sorlTe 6tant coupl6e A riaction
-a first input stage having a first input constituting  parune r6slance a
la premiere entr6e Inverseuse et the first input constituting the first
non-inverting Input  - un detzidme amplficateur pour amplifr le of the
amplifier, a second Input constituting the first  25  signal d'entre muni
d'une prenmire entrde non Inver- inverting input ofthe amplifier, and an
output connec-  souse qul set couplee A Ia prise du dlviseur de ten- ted to
the input of an output stage having an output  shen, d'une premiere wnte
invereeuseetd'une sortie constituting the output of the first amplifer, and
pour la connexion dbune dewdirne borne de - a second Input stage having a
first input con-  connexion de la charge, laquelle sortile 6tant couplie
stituting non-inverting input of the first  30  A r6action par une
r6sbtance A la prerlAre entr6e amplifier, a second Input constituting a
second invert-  Inverseuse, caratrse en co quau mno.s la pro- ing input of
the first amplifier, and an output connected  minre entre Inverseuse du
premieramplificateuretla to the input ofthe output stage, and in that the
second  premnire entrde inverseuse du deuxiAme amplifica- amplifier
comprises:                              teursontcouplees A une sortie de
rampilficateurtamr- - a third input stage having a first input constitut-
35  pon dont une entrds eat coupiee A la prise du dMseur ing the first
non-inverting input of the second amplifier,  de tension. a second input
constituting the first inverting input of  2. Ampliffcateur en pont selon
la revendication 1, the second amplifier, and an output connected to the
caractirlse en co que la premiere entr6e non Inver- input of an output
stage having an output constituting  souse du premier amplificateur at la
premlere entr6e the output of the second amplifier,          40  non
Inverasuse du deuxibme amplificateur sont 6ga- -a fourth input stage having
a first input constitut-  lement coupl6es A la sortie de ramprlficateur
tampon. ing a second non-inverting Input of the second         .
Amplificateur en pont selon la revendication I amplifier, a second input
constituting a second invert-  ou 2, caract6ns6 en co quo ia premlire
entree non ing input of the second amplifier, and an output con-
Inverseuse du premierampllflcateurconstituerentr6e nected to the input of
the output stage, and in that    45  pour la foumilure du sinal d'entr6e. -
the second non-Inverting Input of the first     4. Ampliflcateur en
pontsehon la revendlcatlon 3, amplifier and the second inverting input of
the second  caract&Wlsl en on quo la prernibre entres Inverseuse
amplifierare coupled to a connection point for apply-  du deuwdbme
ampliflcateurestcouplee a une prise du ing an input signal, and In that
diviseurde tension dIsposA auxextrmltrs de la sortie - the second Inverting
Input and the second non-  50  du premler amplificateur. 



inverting input of both the first and the second      5. Amplilfcateur en
pont selon la revendicatlon I amplifier are coupled to a connection point
for carry-  ou 2, caractrise on co quo le premier amplificateur ing a
reference potential.                        comporte: 6. A bridge amplifier
as claimed In Claim 5,      - un premier Otage d'entrie presentant une pre-
characterized in that the first, second, third and fourth  55   mikre
entr6o constituant la premaere entree non Inver- input stages are each
constituted by a differential  souse de 'rampliflcateur, une deaudxme
entr6e amplifier having a differential-to-single-ended con-  constituant la
premribre enbhie Inverseuse de l'ampli- verter.
ficateur et une sortie connecte 3 I'entree dun 6tage 6    It
EP 0 234 627 B1                12 de sortie prisentant une sortie qul
constitue la sortie  Belastung, wobel dleser Ausgang fiber elnen Wider- du
premier amplificateur et                       stand zum ersten
Invertierenden Elngang rickgekop- - un deuxieme 6tage d'ontree pr6sentant
une    pelt wird, und premiereentr6e consttuantune deuxiimeentree non
- oenen zwelben Versttidker zurn Verstlilcen des Inverseuse du premier
amplifloateur, une deuxibme   5   Eingangsslgnals, mit ehnem ersten nlcht
invartleren- entr~e constituant une deuxieme entrde inveruse,  den Eingang,
der mit dem Abzweig auf dem Span- du prer amplilficateur et une sotie
oonnectae a   nungstailer verbunden  st, mit elnem  ersetn rlentwa de
l'etage de sortie, etan ce quo Is deuxibme  Invergerendan Elngang und mit
tenem Ausgang zum ampliflcaturcomporte
Anschilaeen dner zwelten AnschluBildmme der - un brolise m etage d'entrbe
prisentantune prm-  to  Belastung, wobel dieser Ausgang Ober ednen Wider-
minre entree constfiuant Is premlere entrse non Inver-  stand zum ersten
Inverlierenden Eingang rlckgaop- seuse du dwdkrne amplioatbur, une dewdbme
pelt wird, dadurch gkennzelchnst, daf wenigatens ontree constiuant la
premiere entree inverseuse du   - derarlst Invertierende Elngang des erten
Ver- deuxieme ampilflacteur et une sorte oonnecate A   sftier und der erste
Invertlerende Ehngang des 'antM*e de l'etage de sortie prisentant une
sortie qui  16  zweltbn Versikere an einen Ausgang aines puffer- constitue
la sortie du 4ewdbmo ampllficateur,     verstlirkere angesoblossen sind,
von dim sin Aus- - un qualrieme 6tage d'entree pr6sentant une   gang mit
dem Abzwoig auf dam Spannangsteler premiere entreo constituant une deuxiene
entree non  verbunden let Inverseuse du deulene amplilfiateur, une deuxfbme
2. Brfickenvarstirer nach Anspruch 1, dadurch entree constituant une
deuxieme enre inverseuse  2o  getnnzolhnet, dag der weste nlcht
invertlerende du dexldbme ampliFicateur et une sortie connactfe A  Eingang
des cretan Verstfirke und der crate nicht rentrec de 1'6tage de sorte, et
an co qua        invertlrende Eingang des zwelten Verstikkrs ebon- - Ia
deaudbme entre non imerseuse du premier  falls mit dim Ausgang des
Pufferveretlraers verbun- amplillateu et Ia deuxiemo entore Inversouse du
den sind. dstuHlma ampllfoateur sont couplEie A un point de   2s  3.
iriclcenv  r nach Anapruch I oder 2, connexion powr Va'ppication d'un
signal d'entree, et   -  dadurch gakenrchn tdas der rate nichtinverfle- en
ce qua                                         rnde  Eingang des ersten
Veretikers den Elngang - la dewadme entrae Invarseuse et la deuxieme  zum
Zuleten des Eingangslgnals daretelt entree non invemsuse des premier et
deuxllma         4. M Icanvorar nach Anspruch 3, dadurch ampltfloeta1-
eont couples a un point de conneodon  9o  gekennebhnct, dal der erste
Iwnertlerende Elingang pour appliquer un potentile de rMference
des zweiten Verstikaers an einen Abzweig aines 6. Ampllticeteuron pont
scion Is revenclicaion 5,  Spannungstellas  sngeschlossen ist, der fiber
den caracErlsE on co qua Ies premier, deuxlime, trol-  Ausgang des ersten
Verstlirkes angeordnet JbL selme et quablime 6tages d'ente sont oonstitude
n Bcken ar sch Anspruch I oder 2,
checunparunampiMcateurdifarentielprlsentantun   ss  dadurch gekennzelchnet,
dais der reate VerstArker corwrtisseur diffrentl A sortie unique.
folgende Elements enthEt: 7. Amplilicateuren pont seon la revendlicatlon 6,
- sine crate Eingangsatufe mitohemn rertn Ein- caracrt en cc quo les
premier at deuxibme Atages  gang, der den ersten nicht Invertlerenden
Eingang d'entr~e comporlent un onversur differentiel A    des Verstkers
darsetllt, mitilnem zwelten Elngang, sortie unique commun et en ce qua le
trolsibme et  40  der den erstan inveriaerenden Eingang des Verstar-
quatribme etages d'entree comportent un convertis-  kers darstelit, und
mitelnemAusgang, deran don En- scur differentfil A sortie unique commun
gang elnerAusgangsstufe angesw.ossen Ist, von der ehi Ausgang den Ausgang
des orsetn Verstarkers darsteslt, und AnspriOche
45      - clne zwelte Elingangsastfe mit alnem reten Eingang, der aimen
zwelten nicht ivartlierenden Ein- 1. Brfclkenverstirker, der zum Anlegen
elner   gang des crstin Verstlfrkers dearstelt mitehnem zwel- asymmirlchen
Spelsespannung zwischen zwel       ten Elngang, der clnen zwelten
Invertlerenden 



Anschlugldemmen foIgende Elements enthilt         Elngang des ersetn
Verstirkers darsteilt, und mit e- - anen Spannungstefler mit elnem Abzweig
zum   SD  nem Ausgang, der an den Eingang der Ausgangs- Ablielten von Im
wesentilohen der HAme der Speiee-  stale angeschlossen iet, und daM der
zweite spannung,                                         Veatairker
folgende Elemente enthilt: - eien orsten Verstirker zum Veretirken ines
- sine drilte Eingangsstufe mit cinem ersten Eln- Eingangsslgnahs, mit lnem
ersten nicht Invertieren-  gang, der den ersten nicht Invertierende Eingang
des den Eingang, der mit dem Abzwelg auf dem Span-  w5  zweiten Verstarkers
darstellt, mit einem zweiten El- nungsteier verbunden  Let mit olnem
cretin       gang, der den crsten hnvertierenden Ehngang des invertierenden
Eingang und mit einem Ausgang zum  zweiten Vertrkers darstallt, und mit
ainem Aus- AnscMblien elner ersten AnschluBdemme elner       gang, deran
den Ehngang einerAusgangsstufe mit ei- 7 I 1111111 11111111111111 11 1111
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nern Ausgang angeschlossen lst der den Ausgang des zwelten Veratldcrs
dasteslt, - elne vlerte Elngangssf mit olnem orsten En- gang, der elnen
zaweltn nlcht Inveursrenden Elngang des zworten Veokers datlelit, mit elnem
zwefen   5 Elngang, der lnen zwelten  vwermenden Elngang des zwelsn Veetlre
darstellt und mik elnemAus- gang, der an den Elngang der Ausgangsstbfe
ange- schlossen t und dalM - der zwelte nbcht Invererende Elngang des  to
ersten Verstkers und der  aeke Invetrende En- gang des zwelren Vetdcers an
elnen Anschfug- punkt zurn Zufihren sines E Sgangssignals angeschlossen
sind, und daS - dir zwelte invertlende Elngang und der  15 zwelte
nichtInvertlerende Elngang sowohN des erten ale such des zwelten Veratirkem
an tenen AnsohluB- punit zur Fhbrung eines Bezugspotentials ange- sohiossen
sind . Brflckenverstlkr nach Anspruch 5, dadurch  2o gelennzeichnet, dag
die eaten, zwelben, dritten und vierten Elngangsshufn durch Ja oeen
Dffrenzver- sUkermltelnemr Derernzu-i ntakt-Wandlerdarge- stellt werden. 7.
Brlckenvemstl4r nach Anspruch 6, dadurch  25 gekennzeichnet, daB di erate
und die zwest Emin- gangssluf elnen gemeimamen Dffmerenz-zu-Eln-
tac-Wandler enthalten, und daB die dritte und die viorte Eingangsstfe slnen
gemeinsamen Dlfferenz- zuEntakt-Wandierenthalten.                   so 40
45 50 55 8    


