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and the non-inverting amplifier are subjected to time delays, which may
lead to distortion of the The invention relates to an amplifier arrange-
output signal of the entire amplifier. ment having an inverting and a
non-inverting          It is the object of the inventoin to provide an
input and an output, which arrangement corm-    5    amplifier arrangement
which does not have prises between a first and a second power-
these disadvantages. According to the invention supply terminal:
an amplifier arrangement of the type specified in -a  preamplifier
comprising a first and a         the opening paragraph is characterized in
that second transistor which are are arranged as a         -the collector
of the first transistor is con- differential pair and whose emitters are
coupled    10   nected to the second power-supply terminal, to the first
power-supply terminal by means of a      -the collector of the second
transistor is first current source, the base of the first tran-   coupled
to the second power-supply terminal by sistor being coupled to the
inverting input and     means of a second current source and to the the
base of the second transistor to the non-       output of the amplifier
arrangement by means of inverting input of the amplifier arrangement,   is
a first resistor, which preamplifier has a first and a second
-the emitters of a fifth and a sixth transistor output, and
whose base-emitter paths are connected in paral- -an output amplifier
comprising a third and a      lel with each other are connected to that end
of fourth transistor of opposite conductivity types,   the second current
source which is remote from whose collector-emitter paths are arranged in
20   the second power-supply terminal, the bases of series between the two
power-supply terminals,      said transistors being at a reference voltage
and a similar electrode of each transistor being        the collectors
being connected to the first power- coupled to the output of the amplifier
arrange-     supply terminal by means of a third and a fourth ment. and
first and second input of the output      current source respectively and
being also amplifier being coupled to the first and second    25   coupled
to the first and the second output of the output of the preamplifier,
respectively.           preamplifier stage respectively, and the current
Such an amplifier arrangement may be used         carried by the second
current source is sub- for a variety of purposes and, in particular, in
stantially equal to the sum  of the quiescent audio circuitry.
current flowing in the second transistor, the cur- Such an amplifier
arrangement of a circuit   30   rents carried by the third and the fourth
current design which is customary in recent amplifier       source and the
current flowing through the first circuits is disclosed in German Patent
Specifica-   resistor, the resistance value of said first resistor tion
DE-A-31 36 284. The non-inverting input        being such that the voltage
on the output of the of this amplifier arrangement is biased to half the
amplifier arrangement is substantially equal to supply voltage by a voltage
divider arranged    35   half the supply voltage applied between the
between the power-supply terminals. In order to     power-supply terminals.
ensure that the output of the amplifier arrange-      In an amplifier
arrangement in accordance ment is also at half the supply voltage a nega-
with the invention there is no negative feedback tive-feedback network is
arranged between the       between the output and the inverting input of
the output and the inverting input of the amplifier   40   amplifier. As a
result of this, both the inverting arrangement. This negative-feedback
network,        and the non-inverting input of the amplifier are which is
often external to the integrated circuit,  floating, so that in, for
example, bridge arrange- comprises a voltage divider using a non-integr-
ments the input signal may be applied directly to able electrolytic
capacitor. This capacitor pro-    the non-inverting input of one amplifier
and to vides full d.c. negative feedback so that the    45   the inverting
input of the other amplifier. Since output and the inverting input are also
at half the  no negative feedback network is employed the supply voltage.
For the frequency spectrum of       external capacitor used in this network
may also the signals to be 'amplified said capacitor con-    be dispensed
with, which reduces the number of stitutes practically a short-circuit, so
that the   external components to be used in the amplifier.
negative-feedback network provides a signal   50     The output of the
amplifier is biased to half the negative feedback.
supply voltage by means of the first resistor. The Apart from the fact that
the capacitor in the     resistance value of this resistor is selected so
negative-feedback network cannot be integrated      that the voltage across
this resistor added to the the negative feedback has the disadvantage that
voltage across the second current source, which the inverting input of the
amplifier then becomes   55   is set to a fixed value by the reference
voltage on a low-impedance input. As a result of this, the     the bases of
the third and the fourth transistor, is input signal may not be applied
both to the non-    equal to half the supply voltage. As this resistor
inverting and to the inverting amplifier in so-     must have a specific
value related to the currents called bridge amplifiers in which a load is
con-    carried by the current sources, this resistor is nected between the
outputs of an inverting and a    60   preferably integrated. non-inverting
amplifier arrangement. Therefore,      An embodiment of the invention may
be fur- the output signal of the non-inverting amplifier is  ther
characterized in that the emitters of the first generally applied to the
inverting amplifier via a  and the second transistor are coupled to the
first voltage divider. However, this has the dis-         power-supply
terminal by means of a current advantage that the output signals of the
inverting    65   source each and a second resistor is arranged   
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of the first and the second       Fig. 3 shows a bridge amplifier
comprising transistor.                                     amplifier
arrangements in accordance with the This second resistor provides negative
feed-        invention. back for the preamplifier, yielding a linear
conver-   Figure 1 is the circuit diagram of an amplifier sion of the input
voltage into the output current of    5    arrangement in accordance with
the invention. the preamplifier  The overall gain of the amplifier  The
arrangement comprises a preamplifier 10 then depends on the ratio between
the resistance      which comprises a differential amplifier compris-
values of the first and the second resistor, the     ing transistors [err]
and [err] the base of transistor [err] gain being variable by selection of
the resistance    constituting the inverting input and the base of value of
the second resistor. In the case of a fixed    10   transistor T2
constituting the non-inverting input value of the gain the second resistor
is preferably   of the amplifier arrangement. A negative feed- integrated,
back resistor [err] is arranged between the emitters This or another
embodiment of the invention         of the transistors [err] and [err] The
emitters of the may be further characterized in that the first and
transistors [err] and T2 are coupled to the positive the second transistor
are each constructed as a    is   power-supply terminal 2 by a current
source [err] compound transistor comprising an input tran-        and a
current source 12=1 respectively. At rest no sistor whose emitter is
connected to the input of a  current will flow through resistor [err] so
that the current amplifier whose output drives the base of    bases of
transistors [err] and [err] can be driven up to an output transistor of a
conductivity type oppo-    substantially the value of the positive supply
site to that of the input transistor and whose   20   voltage minus one
base-emitter voltage if the emitter is connected to the collector of the
first   saturation voltages of the current sources [err] and [err]
transistor. This embodiment may be charac-           are ignored. The
collector of transistor [err] is terized further in that the current
amplifier com-   connected to the negative power-supply terminal prises a
current-mirror circuit comprising a         3, in the present case earth.
The collector of seventh transistor connected as a diode and an    25
transistor T2 is connected to earth by means of a eighth transistor whose
base-emitter junction is     current source 13=3.51. Two transistors [err]
and [err] connected in parallel with that of the seventh       with
parallel-connected base-emitter junctions transistor.
are connected to the output of the current source Owing to use of curent
amplification the input     13 with their emitters. The commoned bases of
transistors of the preamplifier can handle large    30   transistors T3 and
T4 are at a reference voltage VR, currents without giving rise to large
input base     which is preferably selected so that a small currents. This
embodiment may be characterized       voltage is produced across the
current source 13 further in that a current-determining resistor
which voltage is such that this current source is which defines the
currents through the seventh       not turned off. This results in an
optimum voltage and the eighth transistor is arranged between the    36
swing for transistor T2. The collector of transistor base and the emitter
of the output transistor.       T3 is connected to the positive
power-supply The above or other embodiments of the inven-       terminal 2
via a current source 14=l and is also tion may be further characterized in
that the        coupled to the output 5 of the preamplifier. currents
carried by the first, the second, the third  Similarly, the collector of
transistor T4 is con- and the fourth current source increase directly   40
nected to a current source 15=1 and is also coupled proportionally to the
supply voltage and the        to the output 6 of the preamplifier. The
collector voltage  across  the second  current source          of
transistor T2 is connected to the output 7 of the increases directly
proportionally to the supply      amplifier arrangement by means of a
resistor [err] voltage. In this way it is accomplished that if the  The
output amplifier 20 comprises two transistors supply voltage increases the
resistance value of   45   [err] and [err] of opposite conductivity types
whose the first resistor required to set the voltage on the
collector-emitter paths are arranged in series output to half the supply
voltage remains the        between the positive and the negative power
same. In this embodiment, the voltage across the     supply terminal 2 and
3. The collectors of the second current source can be made to increase
transistors [err] and [err] are connected to the output directly
proportionally to the supply voltage by    so   7, to which a load may be
connected. generating the reference voltage on the base of        To
explain the operation of the arrangement it the fifth and the sixth
transistor by means of a     is assumed that the supply voltage is 3 V, the
current which increases directly proportionally to   current 1=100 [err]
and the voltage across the the supply voltage and which flows in the series
current source 13 is 200 mV. If the transistor [err] and arrangement of a
diode-connected transistor and   55   T2 are not driven the collector
current of transistor a third resistor, the base of said diode-connected
T2 will be equal to the current 12=100 [err] This transistor being
connected to the bases of the fifth  current and the currents 14= 1 00
[err] and [err]= 1 00 [err] and the sixth transistor.
are drained completely by the current source The invention will now be
described in more        13=350 [err] the residual current of 50 [err] for
the detail, by way of example, with reference to the    so   current source
13 being supplied via the resistor drawing, in which:
[err] In order to ensure that the output 7 of the Fig. 1 is the circuit
diagram of an amplifier      amplifier arrangement is at half the supply
volt- arrangement in accordance with the invention,        age, i.e. 1.5 V,
the value of resistor R2 must be Fig. 2 shows another form of the
arrangement shown in Fig. 1, and                           65  
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whose output currents are directly proportional to the supply voltage. The
reference voltage on the    - - In this way the output 7 of the amplifier
arrange-    bases of transistors [err] and [err] must then be such ment is
held at half the supply voltage without      that the voltage across the
current source 13 also arranging the customary negative-feedback net-    5
increases proportionally to the supply voltage. It work comprising  a
non-integrable capacitor           is to be noted that current sources
whose output between the output and the inverting input of the     currents
increase directly proportionally to the amplifier. As a result of this,
both the non-         supply voltage are described in European Patent
inverting input and the inverting input are floating  Application   EP-A-0
155 039  filed  simul- and may be driven directly by a source. In this   10
taneously with the present Application. respect it is to be noted that the
inverting input     Figure 2 shows the arrangement of Fig. 1 in can be
driven to a voltage lower than the voltage     more detail, corresponding
parts bearing the on the negative power-supply terminal 3. This is     same
reference numerals. The transistors of the because transistor T, may be
bottomed, for which     differential amplifier in the preamplifier stage 10
the emitter voltage is equal to the negative supply   15   are compound
transistors. The emitter of tran- voltage minus the saturation voltage of
transistor    sistor [err] is connected to the input of a current [err] The
base of transistor [err] is then at a voltage    amplifier which comprises
a current mirror com- which is one base-emittervoltage lower. The non-
prising a diode-connected transistor [err] and a inverting input can be
driven to a voltage which is  transistor [err] whose base-emitter junction
is equal to the voltage on the output of the current   20   arranged in
parallel with that of transistor [err] The source 13 (200 mV) plus the
saturation voltage of    emitter area of transistor [err] is larger than
that of transistor [err] minus its base-emitter voltage. In      transistor
[err] so that the collector current of order to explain the operation of
the arrangement    transistor T11 will be larger than the emitter when it
is driven, it is assumed that in the present  current of transistor T10.
The collector of transistor example the non-inverting input is connected to
25   [err] drives the base of a transistor [err] whose the earth terminal 3
and that the inverting input is  emitter is connected to the collector of
transistor driven by a source. If the d.c. level of the source  T1. A
resistor R4 is arranged between the base and output is not earth potential,
a resistor must be    the emitter of transistor [err] and defines the
arranged between the inverting input and earth       currents in
transistors  [err] and [err] The collec- and a coupling capacitor must be
used. If owing    30   tor of transistor [err] forms the emitter, and the
to the drive the voltage on the inverting input for  emitter of transistor
[err] forms the collector of this example decreases, transistor [err] will
become         compound transistor. Owing to the current more conductive
and transistor T2 will become        amplification via the current mirror
[err] and less conductive. Initially the additional current    via the
transistor [err] the current from current required by the current source 13
cannot be sup-   35   source [err] is so divided among the transistors
[err] plied via resistor R2 because the voltage on the     [err] and T12
that a small current flows in transistor output 7 will not change
initially. At first the     [err] a slightly larger current in transistor
T11 and a current through transistors T3 and T4 therefore
substantially larger current in transistor T12. For a increases, which
results in an increase of the base  current  [err] and a ratio of 1:5
between the current of transistor [err] and a decrease of the base   40
emitter areas of the transistors [err] and [err] these current of
transistor [err] Transistor Ts then         currents are for example 2
[err] 10 pA and 88 pA becomes more conductive, so that the voltage on
respectively. Owing to the smaller emitter current output 7  increases. The
additional current             of transistor [err] the base current of this
transistor required by the current source 13 can now flow via   will also
be very small. As a result of this small resistor [err] Conversely, if the
voltage on the    45   base current transistor [err] will hardly load the
inverting  input increases transistor [err] will        source when the
amplifier is driven. In the same become more conductive and transistor Ts
will        way as transistor [err] transistor T2 is a compound become less
conductive, so that the voltage on       transistor comprising transistors
[err] and output 7 decreases. The additional current now       resistor
[err] The reference voltage VR is generated supplied by transistor T2 then
flows to the output   50   by means of a current source comprising a resis-
via resistor [err] Thus, transistors T. and [err] are     tor [err] which
is arranged between the positive and driven so that an increase of the
current in one     the negative power-supply terminal 2 and 3 in transistor
is accompanied by a decrease of the       series with the collector-emitter
path of a tran- current in the other transistor. The gain of the     sistor
[err] Transistor [err] forms part of a current- amplifier arrangement
depends on the ratio   55    mirror circuit comprising transistors  [err]
and between the resistors R2 and [err] the value of the    [err] However,
instead of being connected to the resistor [err] being  variable. In the
case of a fixed  positive power-supply terminal 2 in the custom- gain both
resistors may be integrated, so that the   ary manner, the collector of
transistor [err] is amplifier arrangement does not comprise any
connected to the collector of transistor T17. More- external components
except for a capacitor which    60.  over, a resistor R7 is connected in
parallel with the may be required for connecting the load.
base-emitter path of transistor [err] which resistor The circuit
arrangement can operate at very low    has a resistance value equal to half
the resistance supply voltages up from 1.6 V. The value of the      value
of the resistor [err] Owing to these steps the resistor [err] can be
rendered independent of the       common collector current of the
transistors T17 supply voltage by the use of current sources   65   and
[err] is equal to the quotient of the supply 
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resistance value of resistor [err] By..  As stated in the foregoing, one of
the great means of the current mirror comprising transistors
advantages of the amplifier arrangement in [err] and [err] this current is
reproduced and passed    accordance with the invention is that both inputs
through the series arrangement of a diode-con-       of the preamplifier
stage are floating owing to the nected transistor [err] and a resistor
[err] The base of    5    absence of negative feedback from the output to
transistor  [err] is connected to the bases of tran-    the inverting
input. This allows both the inverting sistors T3 and [err] It is to be
noted that the current  and the non-inverting inputto be driven directly by
sources [err] and [err] can beformed byconnecting     a signal source,
which is important inter alia in so- transistors in parallel with
transistor [err] and the  called bridge amplifiers. Fig. 3 shows the
circuit current source 13 can similarly be controlled by the    10
diagram of such a bridge amplifier. The amplifiers current source   [err]
to [err] If the currents    20 and 30 are of the type shown in Figs. 1 and
2. through transistor [err] and transistor [err] are equal,  The inverting
input of amplifier 20 is connected to the base-emitter voltages of these
transistors will  earth and its non-inverting input is connected to also be
equal, so that the voltage across the        the source of input voltage
[err] whilst the non- current source 13will be equal tothevoltage across
15   inverting input of amplifier30isconnected to earth the resistor [err]
As the current through resistor R.  and its inverting input is connected to
the source of increases directly proportionally to the supply     input
voltage [err] A load [err] in the present case a voltage, the voltage
across the current source 13   loudspeaker, is connected to the outputs of
the will also increase in direct proportion to the supply  amplifiers 20
and 30. The bridge circuit does not voltage. This ensures that for the same
resistance   20   require any external components. value of resistor [err]
the voltage on the output 7      The invention is not limited to the
embodiments remains equal to half the supply voltage when the    shown.
Instead of in common-emitter arrange- supply voltage increases. Another
method of          ment the output transistors may also be operated
generating the reference voltage is described in    in common-collector
arrangement. Moreover, the European Patent Application EP-A-0 155 720   25
other transistors of the arrangement may be filed simultaneously with the
present Application.   replaced in known manner by transistors of the The
output transistors of the amplifier arrange-   opposite conductivity type.
Further, the amplifier ment are constructed as a special type of Darling-
may be operated as a class-AB amplifier with ton arrangement which forms
the subject of           quiescent-current setting as described in for
European Patent Application EP-A-0 156411    30   example European Patent
Application EP-A- which has been filed simultaneously with the         0
155 717 which has been filed simultaneously present Application. Transistor
[err] is driven via an  with the present Application. emitter follower
transistor [err] by means of a current source and emitter follower
transistor [err]  Claims The collector of transistor T24 is connected to
the    35 input of a current-mirror circuit comprising a        1. An
amplifier arrangement having an inverting diode-connected transistor [err]
whose emitter is      (=)and a non-inverting (+) input and an output (7),
connected to the negative power-supply terminal     which arrangement
comprises between a first (2) 3 via a resistor [err] and atransistor [err]
whose base is  and a second (3) power-supply terminal: connected to the
base of transistor [err] and whose   40  -a preamplifier (10) comprising a
first [err] and a emitter is conneced to the negative power-supply
second (T2) transistor which are arranged as a terminal 3 via a resistor
[err] The emitter area of  differential pair and whose emitters are coupled
to transistor [err] is larger than that of transistor T25  the first (2)
power-supply terminal by means of a and the resistance value of resistor
[err] is sub-    first current source, the base of the first [err]
stantially smaller than that of resistor [err] As a    45   transistor
being coupled to the inverting input (-) result of this, the current gain
in the current-mirror  and the base of the second (T2) transistor to the
circuit for small currents will be comparatively low  non-inverting input
(+) of the amplifier arrange- and is determined by the ratio between the
emitter  ment, which preamplifier has a first (5) and a areas of the
transistors [err] and [err] and the current  second (6) output, and gain
for large currents will be comparatively high    50  -an output amplifier
(20) comprising a third [err] and is determined by the ratio between the
values   and a fourth [err] transistor of opposite conduc- of the resistors
[err] and [err] which ratio is larger  tivity types, whose
collector-emitter paths are than the ratio between the emitter areas. Thus,
in  arranged in series between the two power-supply the case of larger
currents extra base current is   terminals (2, 3), a similar electrode of
each tran- supplied to transistor [err] thereby compensating    55   sistor
being coupled to the output (7) of the for the decreasing current gain
factor of output    amplifier arrangement and first and second input
transistor [err] for large currents. Transistor [err] is  of the output
amplifier being coupled to the first driven by a transistor T27 which is
arranged as an  and second output of the preamplifier, respec- emitter
follower by means of current source 17 and  tively, characterized in that
whose collector current is amplified in the same    60  -the collector of
the first transistor [err] is way as that of transistor [err] by means of a
current  connected to the second power-supply terminal mirror comprising
transistors T2, T29 and resistors  (3), [err] and R12, which collector
current is applied to    -the collector of the second (T2) transistor is 



the base of transistor [err] together with the emitter  coupled to the
second power-supply terminal (3) current of transistor [err]
65   by means of a second current source [err] and to the 5    7
EP 0156 410 B1                          8 voltage and the resistance value
of resistor [err] By       As stated in the foregoing, one of the great
means of the current mirror comprising transistors      advantages of the
amplifier arrangement in [err] and [err] this current is reproduced and
passed        accordance with the invention is that both inputs through the
series arrangement of a diode-con-          of the preamplifier stage are
floating owing to the nected transistor T21 and a resistor [err] The base
of    5    absence of negative feedback from the output to transistor T21
is connected to the bases of tran-       the inverting input. This allows
both the inverting sistors [err] and [err] It is to be noted that the
current   and the non-inverting input to be driven directly by sources
[err] and l5can be formed by connecting      a signal source, which is
important intera/ia in so-. transistors in parallel with transistor T20,
and the    called bridge amplifiers. Fig. 3 shows the circuit current
source 13 can similarly be controlled by the    to    diagram of such a
bridge amplifier. The amplifiers current source   [err] to [err] If the
currents      20 and 30 are of the type shown in Figs. 1 and 2. through
transistor T21 and transistor T3 are equal,     The inverting input of
amplifier 20 is connected to the base-emitter voltages of these transistors
will     earth and its non-inverting input is connected to also be equal,
so that the voltage across the           the source of input voltage [err]
whilst the non- current source 13 will be equal to the voltage across    15
inverting input of amplifier 30 is connected to earth the resistor [err] As
the current through resistor Rs     and its inverting input is connected to
the source of increases directly proportionally to the supply         input
voltage [err] A load [err] in the present case a voltage, the voltage
across the current source 13       loudspeaker, is connected to the outputs
of the will also increase in direct proportion to the supply   amplifiers
20 and 30. The bridge circuit does not voltage. This ensures that for the
same resistance    20    require any external components. value of resistor
R2 the voltage on the output 7          The invention is not limited to the
embodiments remains equal to half the supply voltage when the       shown.
Instead of in common-emitter arrange- supply voltage increases. Another
method of             ment the output transistors may also be operated
generating the reference voltage is described in        in common-collector
arrangement. Moreover, the European Patent Application EP-A--0 155 720
25    other transistors of the arrangement may be filed simultaneously with
the present Application.      replaced in known manner by transistors of
the The output transistors of the amplifier arrange-      opposite
conductivity type. Further, the amplifier ment are constructed as a special
type of Darling-      may be operated as a class-AB amplifier with ton
arrangement which forms the subject of              quiescent-current
setting as described in for European Patent Application EP-A-0 156 411
30    example European Patent Application EP-A- which has been filed
simultaneously with the            0 155 717 which has been filed
simultaneously present Application. Transistor [err] is driven via an
with the present Application. emitter follower transistor [err] by means of
a current source and emitter follower transistor T24.     Claims The
collector of transistor T24 is connected to the    35 input of a
current-mirror circuit comprising a            1. An amplifier arrangement
having an inverting diode-connected transistor [err] whose emitter is
(-) and a non-inverting (+) input and an output (7), connected to the
negative power-supply terminal         which arrangement comprises between
a first (2) 3 via a resistor [err] and a transistor [err] whose baseis
and a second (3) power-supply terminal: connected to the base of transistor
[err] and whose    40   -a preamplifier (10) comprising a first [err] and a
emitter is connected to the negative power-supply       second [err]
transistor which are arranged as a terminal 3 via a resistor [err] The
emitter area of      differential pair and whose emitters are coupled to
transistor T26 is larger than that of transistor [err]    the first (2)
power-supply terminal by means of a and the resistance value of resistor
[err] is sub-        first current source, the base of the first (T1)
stantially smaller than that of resistor [err] As a    45   transistor
being coupled to the inverting input (-) result of this, the current gain
in the current-mirror  and the base of the second (T2) transistor to the
circuitforsmall currentswill becomparativerylow         non-inverting input
(+) of the amplifier arrange- and is determined by the ratio between the
emitter      ment, which preamplifier has a first (5) and a areas of the
transistors T26 and [err] and the current    second (6) output, and gain
for large currents will be comparatively high    50  -an output amplifier
(20) comprising a third (Ts) and is determined by the ratio between the
values       and a fourth [err] transistor of opposite conduc- of the
resistors [err] and [err] which ratio is larger      tivity types, whose
collector-emitter paths are than the ratio between the emitter areas. Thus,
in      arranged in series between the two power-supply the case of larger
currents extra base current is      terminals (2, 3), a similar electrode
of each tran- supplied to transistor [err] thereby compensating    55
sistor being coupled to the output (7) of the for the decreasing current
gain factor of output        amplifier arrangement and first and second
input transistor Ts for large currents. Transistor [err] is      of the
output amplifier being coupled to the first driven by a transistor [err]
which is arranged as an     and second output of the preamplifier, respec-
emitter follower by means of current source 17 and      tively,
characterized in that whose collector current is amplified in the same
so   -the collector of the first transistor [err] is way as that of
transistor Ts by means of a current      connected to the second
power-supply terminal 



mirrorcomprising transistors T28, T29 and resistors     (3), [err] and
[err] which collector current is applied to       -the collector of the
second [err] transistor is the base of transistor [err] together with the
emitter    coupled to the second power-supply terminal (3) current of
transistor [err]                       65    by means of a second current
source (13) and to the 5    9               EP 0156410 B1
10 output (7) of the amplifier arrangement by means     transistor is
generated by means of a current of a first resistor [err]
which increases directly proportionally to the -the emitters of a fifth
[err] and a sixth [err]      supply voltage and which flows in the series
transistor whose base-emitter paths are con-          arrangement of a
diode-connected transistor and nected in parallel with each other are
connected    5    a third resistor, the base of said diode-connected to
that end (4) of the second current source [err]     transistor being
connected to the bases of the fifth which is remote from the second
power-supply          and the sixth transistor. terminal (3), the bases of
said transistors being at   8. An amplifier arrangement as claimed in any a
reference voltage [err] and the collectors being     one of the preceding
Claims, characterized in that connected to the first power-supply terminal
(2)   10   the third and the fourth transistor are Darlington by means of a
third (14) and a fourth [err] current   transistors. source respectively
and being also coupled to the      9. A bridge amplifier comprising a first
and a first (5) and the second (6) output of the pream-     second
amplifier circuit, a load being connected plifier stage respectively, and
the current carried   between the outputs of said amplifier circuits, by
the second current source [err] is substantial   15   characterized in that
the first and the second equal to the sum of the quiescent current flowing
amplifier circuit are amplifier arrangements as in the second transistor
[err] the currents carried  claimed in any of the preceding Claims and the
by the third (14) and the fourth (15) current source  inverting input of
the first amplifier circuit and the and the current flowing through the
first resistor    non-inverting input of the second amplifier circuit (R2),
the resistance value of said first resistor   20   are coupled to an input
terminal for the applica- being such that the voltage on the output (7) of
tion of an input signal and the non-inverting input the amplifier
arrangement is substantially equal      of the first amplifier circuit and
the inverting input to half the supply voltage applied between the
of the second amplifier circuit are connected to a power-supply terminals.
terminal carrying a reference voltage. 2. An amplifier arrangement as
claimed in   25 Claim 1, characterized in that the emitters of the
Patentansprfiche first and the second transistor are coupled to the first
power-supply terminal by means of a current      1. Verstarkeranordnung mit
einem invertieren- source each and a second resistor is arranged        den
C-) und einem nichtinvertierenden (+) Ein- between the emitters of the
first and the second    30    gang und einem Ausgang (7), und diese Anord-
transistor.                                          nung enthblt zwischen
einer ersten (2) und einer 3. An amplifier arrangement as claimed in
zweiten (3) Stromversorgungsklemme Claim 1 or 2, characterized in that the
first and the  -einen Vorverstirker (10) mit einem ersten (T1) second
transistor are each constructed as a com-     und einem zweiten CT2)
Transistor, wobei diese pound transistor comprising an input transistor
35   Transistoren als differentielles Paar angeordnet whose emitter is
connected in the input of a         und ihre Emitter uber eine erste
Stromquelle mit current amplifier whose output drives the base of    der
ersten (2) Stromversorgungsklemme gekop- an output transistor of a
conductivity type oppo-    pelt sind, wobei die Basis des ersten
Transistors site to that of the input transistor and whose       (T,) mit
dem invertierenden C-) Eingang und die emitter is connected to the
collector of the first   40    Basis des zweiten Transistors (T2) mit dem
nich- transistor.                                          tinvertierenden
Eingang (+) der Verstarkeranord- 4. An amplifier arrangement as claimed in
nung gekoppelt sind, und der Vorverstirker einen Claim 3, characterized in
that the current amplifier  ersten (5) und einen zweiten Ausgang (6)
enthilt, .  comprises a current-mirror circuit comprising a        und
seventh transistor connected as a diode and an    45   -einen
Ausgangsverstirker (20) mit einem eighth transistor whose base-emitter
junction is     dritten (T5) und einem vierten Transistor (TO) vom
connected in parallel with that of the seventh       entgegengesetzten
Leitfahigkeitstyp, deren Kol- transistor.
lektor-Emitterwege zwischen den beiden Strom- 5. An amplifier arrangement
as claimed in          versorgungsklemmen (2, 3) in Reihe geschaltet Claim
3 or 4, characterized in that a current-   50   sind, wobei sine
gleichartige Elektrode jedes determining resistor which defines the
currents      Transistors mit dem Ausgang (7) der Verstarker- through the
seventh and the eighth transistor is     anordnung und ein erster und
zweiten Eingang arranged between the base and the emitter of the     des
Ausgangsverstirkers mit dem ersten bzw. output transistor.
dem zweiten Ausgang des Vorverstbrkers gekop- 6. An amplifier arrangement
as claimed in any    ss   pelt sind, dadurch gekennzeichnet, daB one of the
preceding Claims, characterized in that    -der Kollektor des ersten
Transistors (T.) an the currents carried by the first, the second, the
die zweite Stromversorgungsklemme (3) ange- third and the fourth current
source increase         schlossen ist, directly proportionally to the
supply voltage and     -der Kollektor des zweiten Transistors CT2) 



the voltage across the second current source    60   Ober eine zweite
Stromquelle (13) an die zweite increases directly proportionally to the
supply      Stromversorungsklemme (3) und uber einen voltage.
ersten Widerstand (R2) an den Ausgang (7) der 7. An amplifier arrangement
as claimed in          Verstarkeranordnung angeschlossen ist, Claim 6,
characterized in that the reference volt-    -die Emitter eines funften
(T3) und sines sech- age on the bases of the fifth and the sixth   65
sten Transistors (T4), deren Basis-Emitterstrecken    11              EP
0156410  B1                     12 zueinander parallel geschaltet sind, an
jenes Ende  Diodenschaltung angeordneten Transistors und (4) der zweiten
Stromquelle (13) angeschlossen      eines dritten Widerstandes flieSt,
wobei die Basis sind, das von der zweiten Stromversorgungs-         des in
Diodenschaltung angeordneten Transistors klemme (3) abgewandt ist, wobei
die Basen dieser    an die Basen des funften und des sechsten Transi-
Transistoren eine Referenzspannung {VR) fuhren    5    stors angeschlossen
ist. und ihre Kollektoren Ober eine dritte (14) bzw. eine  a
Verstarkeranordnung nach einem oder mehr- vierte Stromquelle (Ij) an die
erste Stromversor-   eren der vorangehenden Anspruche, dadurch gungsquelle
(2) angeschlossen und aulerdem          gekennzeichnet, dal der dritte und
der vierte mit dem ersten (15) bzw. dem zweiten Ausgang        Transistor
Darlington-Transistoren sind. (6) der Vorverstarkerstufe gekoppelt sind,
und der   to  9. BruckenverstArker mit einer ersten und einer von der
zweiten Stromquelle (13) geffuhrte Strom    zweiten Verstarkerschaltung,
wobei eine Bela- im wesentlichen gleich der Summe des im zwei-       stung
zwischen den Ausgangen der Verstarker- ten Transistor (T2) fliessenden
Ruhestroms, der     schaltungen angeschlossen ist, dadurch gekenn- von der
dritten (14) und von der vierten Strom-     zeichnet, dag die erste und die
zweite Verstarker- quelle (15) gefOhrten Strome und des den ersten   15
schaltung Verstirkeranordnungen nach einem Widerstand (R2) durchfliessenden
Stroms ist,        oder mehreren der vorangehenden Anspruche wobei der
Widerstandswert des ersten Wider-         sind, und der invertierende
Eingang der ersten stands derart ist, daB die Spannung am Ausgang
Verstarkerschaltung und der nichtinvertierende (7) der Verstirkeranordnung
im wesentlich gleich    Eingang der zweiten Verstarkerschaltung mit der
Halfte der zwischen den Stromversorgungs-   20   einer Eingangsklemme zum
Anlegen eines Ein- klemmen angelegten Speisespannung ist.
gangssignals gekoppelt sind, und der nichtinver- 2. Verstarkeranordnung
nach Anspruch  1,         tierenden Eingang der ersten Verstarkerschaltung
dadurch gekennzeichnet, daB die Emitter des         und der invertierende
Eingang der zweiten Ver- ersten und des zweiten Transistors Ober je eine
starkerschaltung an eine eine Referenzspannung Stromquelle mit der ersten
Stromversorgungs-   25   fuhrende Klemme angeschlossen sind. quelle
gekoppelt und ein zweiter Widerstand zwischen den Emittem des ersten und
des zwei-       Revendications ten Transistors angeordnet sind. 3.
Verstirkeranordnung nach Anspruch 1 oder         1. Montage amplificateur
muni d'une entree 2, dadurch gekennzeichnet, daB der erste und der   30
inverseuse C-), et d'une entree non inverseuse zweite Transistor je als
Verbundtransistor aufge-   (+) et d'une sortie (7), lequel montage comprend
baut sind, der einen Eingangstransistor enthilt,    entre une premiere
borne d'alimentation (2) et dessen Emitter im Eingang eines Stromverstir-
une deuxieme borne d'alimentation (3): kers angeschlossen ist, dessen
Ausgang die Basis      -un pr6amplificateur (10) muni d'un premier eines
Ausgangstransistors von einem Leitfahig-   35   transistor (TO) et d'une
deuxieme transistor (T2), keitstyp betreibt, der den des
Eingangstransistors  qui sont montes en paire differentielle et dont les
entgegengesetzt ist, und dessen Emitter an den      6metteurs sont couplis
a la premiere borne d'ali- Kollektor des ersten Transistors angeschlossen
mentation (2) a l'aide d'une premibre source de ist.
courant, la base du premier transistor 6tant cou- 4. Verstarkeranordnung
nach Anspruch 3,   40   plee a l'entree inverseuse (-H  et la base du
dadurch gekennzeichnet, dag der Stromverstar-       deuxieme transistor
(T2) A l'entr6e non inverseuse ker eine Stromspiegelschaltung enthalt, die
einen   (+) du montage amplificateur, lequel preamplifi- als Diode
geschalteten siebten Transistor und       cateur comporte une premiere
sortie (5) et une j.>    einen achten Transistor enthalt, dessen Basis-
deuxibme sortie (6) et, Emitteruibergang zu dem des siebten Transistors
45  -un amplificateur de sortie (20) muni d'un parallel geschaltet ist.
troisieme transistor CT,) et d'un quatrieme transis- 5. Verstireranordnung
nach Anspruch 3 oder 4,    tor CTe) de types de conductivite opposes, dont
les dadurch gekennzeichnet, daB ein strombbstim-        trajets
collecteur-6metteur sont montes en serie mender Widerstand, der die Str8me
durch den         entre les deux bornes d'alimentation (2, 3), une siebten
und den achten Transistor definiert,  so   electrode analogue de chaque
transistor etant zwischen der Basis und dem Emitter des Aus-
couplie a la sortie (7) du montage amplificateur et gangstransistors
angeordnet ist.                    des premiere et deuxieme entrees de
l'amplifica- 6. Verstirkeranordnung nach einem oder mehr-     teur de
sortie etant couplees respectivement aux eren der vorangehenden Anspruche,
dadurch           premiere et deuxieme sortie du preamplificateur,
gekennzeichnet, daB die von der ersten, der zwei-   55   caracterise en ce
que ten, der dritten und der vierten Stromquelle         -le collecteur du
premier transistor (T,) est gefuhrten Str6me und die Spannung an der zwei-
connecte a la deuxieme borne d'alimentation (3), ten Stromquelle direkt
proportional mit der          -le coullecteur du deuxieme (T2) transistor
est 



Speisespannung ansteigen.                          coupli A la deuxieme
borne d'alimentation (3) a 7. Verstirkeranordnung  nach Anspruch 6,   60
I'aide d'une deuxieme source de courant (13) et A dadurch gekennzeichnet,
daB die Referenzspan-      la sortie (7) du montage amplificateur a l'aide
nung an den Basen des fOnften und des sechstens    d'une premiere
resistance (R2), Transistors mittels eines Stroms erzeugt wird, der   -les
emetteurs d'un cinquieme (T. et d'un sich direkt proportional mit der
Speisespannung    sixieme transistor (T4) dont les trajets base-emet-
vergrn6ert und in der Reihenschaltung eines in   65   teur sont montes en
parallele entre eux sont * IIIIIi huIl III IIIC 111 M11    13
EP 0156410 Bi                       14 connectes a 1'extrmit6  (4) de la
deuxieme            5. Montage amplificateur selon la revendica- source de
courant (li) qui est opposee A la         tion 3 ou 4, caract6rise en ce
qu'un-resistance deuxieme -borne d'alimentation. (3), leS bases
determinant le courant qui dWfinit les courants desdits transistors 6tant a
une tension de rf6r     traversant les septieme et huitieme transistors
rence (VR) et lea collecteurs etant connect6s A la    5    eat dispos6e
entre la base et l'6metteur. du premiere borne d'alimentation  (2) 3 I'aide
transistor de sortie. respectivement d'une troisieme source de cou-
6. Montage amplificateur selon l'une des rant (14) et d'une quatrieme
source de courant      revendications prec6dentes, caracterise en ce (I) et
etant couples 6galement aux premibre (5)    que les courants d6livr6s par
les premiere, et deuxieme sorties (6) de l'etage pr6amplifica-   10
deuxibme, troisieme et quatrieme sources de teur et en ce qua le courant
provenant de la        courant augmentent d'une facon directement deuxieme
source de courant (1I) est pratique-       proportionnelle A la tension
d'alimentation at la mont 6gal a la somme du courant de repos
tension aux extremit6s do la deuxieme source circulant dans le deuxieme
transistor (T2), les     de courant augmente d'une fagon directement
courants provenant des troisieme (14) et qua-   i5   proportionnelle a la
tension d'alimentation. trieme sources de courant (I.) et le courant tra-
7. Montage amplificateur salon la revendica- versant la premiere r6sistance
(R2), la valour      tion 6, caracterise en ce que la tension de r6f6-
ohmique de ladite premiere, r6sistance etant        rence aux bases des
cinquieme et sixieme trans- telle qua la tension A la sortie (7) du montage
istors est engendr6e A I'aide d'un courant qui amplificateur est
pratiquement 6gale a la moitie   20   augmente d'une fagon directement
proportion- de la tension d'alimentation appliquee entre les    nelle A la
tension d'alimentation et qui circule bornes d'alimentation.
dans le montage en s6rie d'un transistor monte 2. Montage amplificateur
salon la revendica-      en diode et d'une troisieme resistance, la base
tion 1, caract6ris6 en ce quo les 6metteurs des     dudit transistor mont6
en diode etant connect~e premier et deuxieme transistors sont coupl6s A
25   aux bases des cinquieme et sixieme transistors. Ia premiere borne
d'alimentation chacun a l'aide      8. Montage amplificateur selon l'une
des d'une source de courant et une deuxieme r6sis-      revendications
prec6dentes, caract6rise en ce tance est dispos6e entre les emetteurs des
pre-     quo les troisieme et quatrieme transistors sont mier et deuxieme
transistors.                       des transistors Darlington. 3. Montage
amplificateur selon Ia revendica-   30   9. Amplificateur en pont muni d'un
premier tion 1 ou 2, caract6ris6 en ce qua les premier et   circuit
amplificateur et d'un deuxieme circuit deuxieme transistors sont construits
chacun         amplificateur, une charge etant connect6e entre comme un
transistor compos6 comprenant un           *les  sorties  desdits  circuits
amplificateurs, transistor d'entree dont l'metteur est connecte
caract6ris6 en ce quo les premier et deuxieme A I'entr6e d'un amplificateur
de courant, dont la   35   circuits amplificateurs sont des montages ampli-
sortie commando la base d'un transistor de sor-     ficateurs selon l'une
des revendications prec6- tie d'un type de conductivite oppos6 A celui du
dentes et l'entree inverseuse du premier circuit transistor d'entr6e et
dont l'emetteur est con-     amplificateur et l'entr6e  non inverseuse du
necte au collecteur du premier transistor.          deuxibme circuit
amplificateur sont couplees A 4. Montage amplificateur salon la revendica-
40   une borne d'entree pour l'application d'un bon 3, caract6ris6 on ce
quo I'amplificateur de     signal d'entr6e et l'entr6e non inverseuse du
courant comporte un circuit miroir de courant       premier circuit
amplificateur et I1entrde inver- comprenant un septieme transistor mont6 en
seuse du deuxieme circuit amplificateur sont diode et d'un huitbeme
transistor dont la jonc-     connectees A une borne prdsentant une tension
tion base-emetteur est montee en parallele avec   46   de reference. cello
du septieme transistor. 50 60 8    


