
1             EP 0182427 B1                        2 Description
distortion are drained to the first power-supply terminal via the first
current multiplier circuit, so The invention relates to an amplifier
arrange-      that substantially the same current will flow a ment having
an input and an output and compris-      through the first resistor and
through the second ing, between a first and a second power-supply    5
resistor. In the second embodiment the current terminal, a first transistor
having a control ter-   through the second resistor is substantially dis- C
minal coupled to the input of the amplifier          tortion-free, because
again the current through arrangement, a first main terminal connected to a
the second resistor is substantially the same as first end of a first
resistor whose second end is    that through the first resistor. coupled to
the first power-supply terminal, and a    10  If the resistance value of
the second resistor is second main terminal coupled to an input ter-
chosen to be zero, the non-inverting amplifier minal of a first current
multiplier circuit, which   becomes a voltage-follower circuit. multiplier
circuit has an output terminal for spply-   If the amplifier arrangement
operates as an ing the multiplied input current and a sum ter-
inverting amplifier in which the sum terminal of minal for supplying the
sum of the currents in the    15   the second current multiplier circuit is
connected input terminal and the output terminal, which        to the
second power supply terminal via a third sum terminal is coupled to the
input terminal of a   resistor and the output of the amplifier arrange-
second current multiplier circuit which has an       ment is connected to
that end of the third resistor output terminal forsupplying the multiplied
input    which leads to the sum terminal of the second current and a sum
terminal for supplying the sum    20   current multiplier circuit, the
output terminal of of the currents in the input terminal and the        the
first current multiplier circuit, in accordance output terminals which sum
terminal is coupled       with a third solution may be connected, by means
the second power-supply terminal.                  of a capacitor to that
end of the third resistor Such an amplifier arrangement may be used for
which leads to the sum terminal of the second various purposes in audio and
video amplifiers   25   current multiplier circuit. [err] in particular, as
an input amplifier in a radio  The distortion of the output signal in the
ampli- receiver.                                              fier
arrangements in accordance with the inven- Such a circuit arrangement is
known from the       tion may be reduced even further if, in accordance
article "A low-noise large dynamic range pulse       with a further
embodiment, at least a third current amplifier" in Nuclear Instruments &
Methods,   30    multiplier circuit is arranged between the second Vol.
176, No. 1, 2 October 1980, pages 283-286.      main terminal of the first
transistor and the input The output terminals of the first and the second
terminal of the first current multiplier circuit, current multiplier
circuit in this arrangement are   which third multiplier circuit has an
output ter- connected to the first end of the first resistor. The  minal to
which the multiplied current from the amplifier arrangement may be of the
non-invert-   35   input terminal is supplied and a sum terminal on ing
type,. in which case the output voltage is       which the sum of the
currents in the input ter- available across the first resistor, or of the
invert-  minal and the output terminal appears and which ing type, in which
case the output voltage appears   is coupled to the input terminal of the
first current across a resistor which connects the sum terminal
multiplier circuit. of the second current multiplier circuit to the    40
Embodiments of the invention will now be second power-supply terminal. The
first and the      described in more detail, by way of example, with second
current multiplier circuit provide stray      reference to the accompanying
drawings, in negative feed-back for the amplifier arrangement,    which:
[err] that the output signal has only a low distortion.    Figure 1 shows a
known amplifier arrangement, [err] the object of the present invention to
improve    45  Figure 2a shows the basic diagram of a known the known
circuit arrangement in such a way that     non-inverting amplifier
arrangement, distortion is reduced even further.                    Figure
2b shows a practical version of the [err] the arrangement is a
non-inverting amplifier,   arrangement shown in Figure 2a, in which the
output terminal of the second current        Figure 3 shows a first
non-inverting amplifier multiplier circuit is connected to the first end of
50   arrangement in accordance with the invention, the first resistor via a
second resistor and in which  Figure 4 shows a second non-inverting ampli-
the output of the amplifier arrangement is con-      fier arrangement in
accordance with the inven- nected to that end of the second resistor which
is   tion, remote from the first end, the output terminal of      Figure 5
shows a known inverting amplifier the first current multiplier circuit, in
accordance    55   arrangement, with a first solution, may be connected to
the first   Figure 6 shows a first inverting amplifier power-supply
terminal and, in accordance with a      arrangement in accordance with the
invention, second solution, it may be connected to that end       Figure 7
shows a third non-inverting amplifier of the second resistor which is
remote from the      arrangement in accordance with the invention, first
end. As a result of the negative feedback in   60   and the amplifier
arrangement the current through the      Figure 8 shows a second inverting
amplifier first resistor is always substantially undistorted.  arrangement
in accordance with the invention. In the first embodiment the current
through the        Figure 1 shows a known amplifier arrangement 



second resistor is therefore substantially distor-   which operates as a
non-inverting amplifier. The tion-free, because the components causing the
65   arrangement comprises an NPN-transistor [err] 2    3          EP
0182427  B1                      4 whose emitter 5 is connected to the
negative         maximal transconductance [err]. However, increas-
power-supply terminal 2 by means of a resistor [err]    ing the bias
current through transistor [err] imposes and whose base is connected to the
input 4 of the    limitations on the value of resistor [err] and hence
amplifier arrangement, to which the input signal     on the
transconductance S2, and conversely, V, is applied. The collector 6 of
transistor [err] is    5    increasing the value of the resistor [err]
limits the connected to the input 7 of a current multiplier     bias
current through transistor [err] and con- circuit 8 comprising a resistor
R3 arranged in       sequentlythetransconductance S2. Therefore, the
parallel with the base-emitter junction of a PNP-    factors [err] and
[err], cannot be made arbitrarily transistor T2. The sum terminal 9 of the
current     small. multiplier, which is the junction point of the   10
Figure 2a shows the basic circuit diagram of a emitter of transistor [err]
and the resistor [err], is     non-inverting amplifier arrangement known
from connected to the positive power-supply terminal      the
afore-mentioned article, in which similar parts 3. The collector 10 of
transistor T2 is connected to  bear the same reference numerals as in
Figure 1. the emitter 5 of transistor [err] by means of a         The first
current multiplier circuit is shown resistor R2. The output voltage [err]
appears across   15   schematically and bears the reference numeral 8. the
resistors [err] and [err]. Owing to the voltage        The sum terminal 9
of the current multiplier 8 is division between [err] and [err] a fraction
of this        again connected to the positive power-supply output voltage
is applied -to the emitter 5 of       terminal 3 and the output terminal 10
is again transistor [err], resulting in negative feedback. As a  connected
to the emitter 5 of the transistor [err] via result of this negative
feedback the voltage on the    20    a resistor R2. The input terminal 7 is
connected to emitter 5 of transistor [err] is substantially undis-   the
sum terminal 13 of the second current multi- torted in comparison with the
input voltage [err]       plier 14, whose input terminal 15 is connected to
applied to the base, so that the current through     the collector 6 of
transistor [err]. In the present resistor [err] is substantially
undistorted. In order to  example the output terminal 16 is connected to
obtain an undistorted output voltage the current   25   the emitter 5 of
transistor [err]. If the transconduct- through resistor R2 should also be
undistorted       ance of transistor [err] is again [err] and the multipli-
and, since the current through resistor [err] is equal  cation factors of
the current multipliers 8 and 14 to the sum of the currents through
resistor R2 and   are a and b, respectively it follows readily that the
transistor [err], the current through transistor [err]    gain satisfies
the following relationship should also be undistorted. However, the
currents   30 through transistor [err] and resistor [err] cannot both be
undistorted, because the current through tran- sistor [err] is equal to the
sum of the current through resistor [err] and the base current of
transistor T2, which currents both have a non-linear relation-   35
[ERR] ship with the collector current of transistor T2. Therefore, the
current through resistor R2 is dis- torted, so that the output voltage
[err] is also distorted. The distortion of the output voltage also follows
from the equation for the gain of the    40 arrangement. If the
transconductances of the         Comparing formula (3) with formulas (1)
and (2), transistors [err] and [err] are [err] and [err], respectively it
shows that by the addition of the second current is easy to see that this
gain is equal to:           multiplier 14 the factor D2 is reduced as a
result of the increased loop gain, thereby also reducing the 45
distortion of the output voltage. Figure 2b shows a practical version of
the [ERR]                              arrangement shown in Figure 2a. The
first current multiplier 8 is of the same type as the current multiplier in
Figure 1, i.e. it comprises a resistor [err]. 50   and a transistor T2. The
current multiplier 14 is of the same type and comprises a resistor R4 and a
PNP-transistor T3 whose base emitter junction is where a=S2R3 is the
multiplication factor of the     arranged in parallel with this resistor.
If the current multiplier. For simplicity the base currents
transconductances of the transistors T2 and T3 are of the transistors are
ignored. If [err] and    55   [err] and [err], respectively, the
multiplication factors [err] this equation becomes                 in
equation 3 are given by a=[err] and b=[err]. A first non-inverting
amplifier arrangement in accordance with the invention is shown in Figure
[ERR]                 (2)           3 in which identical parts bear the
same reference 



60   numerals as in Figure 2b. The arrangement differs from that shown in
Figure 2b in that the output The factors [err] and [err] depend on signal
currents      terminal 16 of the second current multiplier is not and are
the factors which give rise to distortion.   connected to the emitter 5 of
transistor [err] but to For a minimal distortion it is desirable that
[err]=1   the negative power supply terminal 2. If the and D2=0, which
means maximal factor a and a    65   transconductance of transistor [err]
is again [err] and 3    5                EP 0 182 427 B1
6 the multiplication factors of the first and the second current multiplier
are again a=[err] and b=[err], where [err] and [err] are the
transconductances of                            [ERR] transistors [err] and
[err], respectively, the gain will comply with:
5 (5) [ERR]                          10 A comparison of this formula with
formulas (1) and (2) again shows that the distortion is reduced because the
factor D2 has decreased and because the factor [ERR] more closely
approximates to the 15   value 1. The reduced distortion may also be
explained as follows. In order to obtain a sub- A comparison of formula (4)
with formulas (1) and    stantially undistorted output voltage, the
currents (2) shows that not only the factor D2 has            through
resistors [err] and [err] should be sub- decreased but that the factor
[err] more closely        stantially undistorted. The negative feedback
approximates to the value 1. A comparison with   20    ensures that the
current through the resistor [err] is [err] (3) shows that compared with
the              substantially undistorted. As most of the current
arrangement of Figure 2 the arrangement of            in sum terminal 13 is
fed to the resistor R2 via Figure 3 leads to an even further reduction of
the   transistor T3, the current through the resistor R2 is distortion.
This may be explained as follows. In     substantially equal to the current
through resistor [err] to obtain a distortion-free output voltage [err]
25    [err], so that the current through resistor R2 is also the currents
through the resistors [err] and [err] must    substantially undistorted. be
undistorted. The negative feedback ensures          The value of the
resistor R2 in the arrangements that the current through the resistor [err]
is sub-     of Figures 3 and 4 may be selected to be zero, so stantially
undistorted. If it is assumed that the    that the non-inverting amplifier
becomes a volt- current through the resistor R2 is undistorted, the    30
age-follower circuit. current in the sum terminal 13 will be distorted
Figure 5 shows an amplifier arrangement owing to the non-linear
relationship between the     known from said article and constructed as an
collector current of transistor T2 and the current   inverting amplifier.
Identical parts bear the same through resistor [err] and between the
collector        reference numerals as in Figure 4. The arrange- current of
T2 and the base current of this tran-   35    ment is operated as an
inverting amplifier in that sistor. Most of this distorted current, for
example  the sum terminal 9 of the first current multiplier is 90% in the
case of a multiplication factor b=9, is   connected to the positive
power-supply terminal drained to the negative power-supply terminal 2
3 by means of a resistor [err] and the output voltage via transistor T3.
The current through the resistor  [err] appears across this resistor [err].
The output R2 is then substantially equal to the current   40   terminals
10 and 16 of the first and the second through resistor [err], so that the
current through     current multiplier circuit respectively are con-
rqsistor [err] is substantially undistorted. In the     nected to the
emitter 5 of transistor [err]. The arrangement of Figure 2b, if the same
reasoning       following equation can be derived in a simple is adopted,
the distorted current through tran-      manner for the gain of the
arrangement: sistor T3 is fed to the first resistor, so that the    45
current through resistor R2 is not equal to the [err] through resistor
[err] and therefore neither is it undistorted.
[ERR] Figure 4 shows a second non-inverting ampli- fier arrangement in
accordance with the inven-   50 tion, in which identical parts bear the
same reference numerals as in Figure 3. The arrange-      It is simple to
demonstrate that the second cur- ment differs from that in Figure 3 in that
the       rent multiplier the factor D2 is reduced by a factor output
terminal 16 of the second current multi-      (1+b) which also reduces the
distortion. plier is not connected to the negative power-   55     A first
inverting amplifier arrangement in supply terminal 2 but to the output
terminal 10 of   accordance with the invention is shown in Figure
transistor T2. It is easy to demonstrate that the    6, in which identical
parts bear the same reference gain of the circuit complies with:
numerals as in Figure 5. By means of a capacitor 



[err] the output terminal 16 of the second current 60    multiplier circuit
is connected to the sum terminal 9 of the first current multiplier and by
means of a resistor [err] it is connected to the negative power- supply
terminal 2. The signal current through the resistor [err] is substantially
distortion-free owing to 65   the negative feedback. For a distortion-free
output 4    7                EP 0.182427 BI                         8
voltage the current through the resistor [err] should        The invention
is not limited to the embodiments be distortion-free. The current through
resistor [err]     shown, many variants being possible within the flows
mainly through transistor T2, so that the         scope of the claims. For
example, instead of the current through this transistor is substantially
current multipliers shown, any other type of distortion-free. Then the
current through resistor    5    current multiplier may be employed.
Further, in R3 and the base current of transistor T2 are not        order
to increase the quiescent current in the distortion-free. For the greater
part these distor-     arrangement, a current source may be arranged in
tion components are fed back to the first current       series with the
resistor [err], which source is multipliercircuit viatransistorT3 and
capacitorC1,      decoupled for signal currents by means of a so that the
distortion components appear in a    10   capacitor. The transistors in the
present embodi- closed loop and cannot reach the resistors [err] and
ments are all bipolar transistors. However, it is Rs. The voltage across
the resistor [err] is therefore     alternatively possible to replace all
or some of the substantially distortion-free. The gain of the
transistors by field-effect transistors. In the arrangement then complies
with:                         embodiments shown it may be advantageous, in
15    particular, to replace only transistor [err] by a field- effect
transistor. Finally, it is to be noted that the [ERR]
arrangement may be constructed both in inte- grated and in discrete form.
20    Claims from which it readily follows that the factor D2 is       1.
An amplifier arrangement having an input and reduced by thus adding the
second current multi-        an output and comprising, between a first and
a plier circuit.                                          second
power-supply terminal, a first transistor In the amplifier arrangements
shown the distor-   25    having a control terminal coupled to the input of
tion of the output voltage may be reduced even          the amplifier
arrangement, a first main terminal further by arranging at least a third
current multi-    connected to a first end of a first resistor whose plier
between the collector of transistor T, and the    second end is coupled to
the first power-supply input terminal of the second current multiplier.
terminal, and a second main terminal coupled to This will be explained by
means of two examples.   30    an input terminal of a first current
multiplier circuit A non-inverting amplifier arrangement as shown
which multiplier circuit has an output terminal for in Figure 4 provided
with a third current multiplier    supplying the multiplied input current
and a sum is shown in Figure 7, in which identical parts bear     terminal
for supplying the sum of the currents in the same reference numerals. The
third current          the input terminal and the output terminal, which
multiplier comprises a resistor [err] arranged in   35    sum terminal is
coupled to the input terminal of a parallel with the base-emitter junction
of a tran-      second current multiplier circuit which has an sistor T4.
The input terminal 19 is connected to the    output terminal for supplying
the multiplied input collector 6of transistorT, and the sum terminal 18
current and a sum terminal for supplying the sum is connected to the input
terminal 15 of the second     of the currents in the input terminal and the
output current multiplier. The output terminal 20 should    40   terminal,
which sum terminal is coupled to the now be connected to the negative
power-supply           second power-supply terminal, characterized in
terminal 2. Indeed, without the third current multi-    that the output
terminal of the second current plier the difference between the currents
through       multiplier circuit is connected to the first end of the
resistors [err] and [err] is equal to the current through   *  first
resistor via a second resistor and the output of transistor [err]. As the
current through resistor [err] is   45   the amplifier arrangement is
connected to that end substantially distortion-free owing to the negative
of the second resistor which is remote from the feedback, the current
through transistor [err] deter-      first end, and in that the output
terminal of the first mines the distortion of the current through the
current multiplier circuit is connected to the first resistor R2. The third
current multiplier sub-          power-supply terminal. stantially reduces
the current through transistor    50   2.An amplifierarrangement having an
inputand T1, because the greater part of the incoming            an output
end comprising, between a first and a current is drained to the negative
power-supply         second power-supply terminal, a first transistor
terminal via transistor T4. As a result of this, the    having a control
terminal coupled to the input of currentthrough resistor R2 becomes more
equal to        the amplifier arrangement, a first main terminal the
current through resistor [err], thereby reducing    55    connected to a
first end of a first resistor whose the distortion of the output signal.
second end is coupled to the first power-supply 



Finally, Figure 8 shows an inverting amplifier        terminal, and a
second main terminal coupled to arrangement as shown in Figure 6, employing
a           an inputterminal of a first current multipliercircuit third
current multiplier. In the present case the       which multiplier circuit
has an output terminal for output terminal 20 of the third current
multiplier    60   supplying the multiplied input current and a sum should
be connected to the emitter 5 of the             terminal for supplying the
sum of the currents in transistor [err], because the current through
resistor     the input terminal and the output terminal, which Rs should be
equal to the current through the           sum terminal is coupled to the
input terminal of a resistor [err], as far as this is possible. The
distortion  second current-multiplier circuit which has an is reduced by
the increased loop gain.            65    output terminal for supplying the
multiplied input 5    7                EP  0 182 427  B1
8 voltage the current through the resistor Rs should      The invention is
not limited to the embodiments be distortion-free. The current through
resistor [err]    shown, many variants being possible within the flows
mainly through transistor T2, so that the        scope of the claims. For
example, instead of the current through this transistor is substantially
current multipliers shown, any other type of distortion-free. Then the
current through resistor    5    current multiplier may be employed.
Further, in [err] and the base current of transistor T2 are not       order
to increase the quiescent current in the distortion-free. For the greater
part these distor-    arrangement, a current source may be arranged in tion
components are fed back to the first current      series with the resistor
[err], which source is multiplier circuit via transistorT3 and capacitor
C1,  decoupled for signal currents by means of a so that the distortion
components appear in a    10   capacitor. The transistors in the present
embodi- closed loop and cannot reach the resistors [err] and      ments are
all bipolar transistors. However, it is [err]. The voltage across the
resistor [err] is therefore   alternatively possible to replace all or some
of the substantially distortion-free. The gain of the        transistors by
field-effect transistors. In the arrangement then complies with:
embodiments shown it may be advantageous, in 15   particular, to replace
only transistor [err] by a field- effect transistor. Finally, it is to be
noted that the arrangement may be constructed both in inte- grated and in
discrete form. [ERR] 20    Claims. from which it readily follows that the
factor D2 is     1. An amplifier arrangement having an input and reduced by
thus adding the second current multi-      an output and comprising,
between a first and a plier circuit.
second power-supply terminal, a first transistor In the amplifier
arrangements shown the distor-   25    having a control terminal coupled to
the input of tion of the output voltage may be reduced even         the
amplifier arrangement, a first main terminal further by arranging at least
a third current multi-   connected to a first end of a first resistor whose
plier between the collector of transistor [err] and the  second end is
coupled to the first power-supply input terminal of the second current
multiplier.      terminal, and a second main terminal coupled to This will
be explained by means of two examples.   30   an input terminal of a first
current multiplier circuit A non-inverting amplifier arrangement as shown
which multiplier circuit has an output terminal for in Figure 4 provided
with a third current multiplier   supplying the multiplied input current
and a sum is shown in Figure 7, in which identical parts bear   terminal
for supplying the sum of the currents in the same reference numerals. The
third current         the input terminal and the output terminal, which
multiplier comprises a resistor [err] arranged in   35   sum terminal is
coupled to the input terminal of a parallel with the base-emitter junction
of a tran-    second current multiplier circuit which has an sistor T4. The
input terminal 19 is connected to the   output terminal for supplying the
multiplied input collector 6 of transistor [err] and the sum terminal 18
current and a sum terminal for supplying the sum is connected to the input
terminal 15 of the second    of the currents in the input terminal and the
output current multiplier. The output terminal 20 should   40   terminal,
which sum terminal is coupled to the now be connected to the negative
power-supply         second power-supply terminal, characterized in
terminal 2. Indeed, without the third current multi-  that the output
terminal of the second current plier the difference between the currents
through      multiplier circuit is connected to the first end of the
resistors [err] and [err] is equal to the current through      first
resistor via a second resistor and the output of transistor [err]. As the
current through resistor [err] is   45   the amplifier arrangement is
connected to that end substantially distortion-free owing to the negative
of the second resistor which is remote from the feedback, the current
through transistor [err] deter-     first end, and in that the output
terminal of the first mines the distortion of the current through the
current multiplier circuit is connected to the first resistor R2. The third
current multiplier sub-         power-supply terminal. stantially reduces
the current through transistor   50
2.Anamplifierarrangementhavinganinputand [err], because the greater part of
the incoming           an output end comprising, between a first and a
current is drained to the negative power-supply       second power-supply
terminal, a first transistor terminal via transistor T4. As a result of
this, the   having a control terminal coupled to the input of 



current through resistor R2 becomes more equal to     the amplifier
arrangement, a first main terminal the current through resistor [err],
thereby reducing    55   connected to a first end of a first resistor whose
the distortion of the output signal.                  second end is coupled
to the first power-supply Finally, Figure 8 shows an inverting amplifier
terminal, and a second main terminal coupled to arrangement as shown in
Figure 6, employing a          an inputterminal of afirstcurrent
multipliercircuit third current multiplier. In the present case the
which multiplier circuit has an output terminal for output terminal 20 of
the third current multiplier   6o   supplying the multiplied input current
and a sum should be connected to the emitter 5 of the            terminal
for supplying the sum of the currents in transistor [err], because the
current through resistor    the input terminal and the output terminal,
which [err] should be equal to the current through the         sum terminal
is coupled to the input terminal of a resistor [err], as far as this is
possible. The distortion  second current-multiplier circuit which has an is
reduced by the increased loop gain.           65    output terminal for
supplying the multiplied input 5    9              EP 0182 427 B1
10 current and a sum terminal for supplying the sum   klemme, die an ein
erstes Ende eines ersten of the currents in the input terminal and the
Widerstands angeschlossen ist, dessen zweites output terminal, which sum
terminal is coupled to  Ende mit der ersten Stromversorgungsklemme the
second power-supply terminal characterized    gekoppelt ist, und eine
zweite Hauptklemme ent- in that the output terminal of the second current
5    hilt, die an eine Eingangsklemme einer ersten multiplier circuit is
connected to the first end of  Stromverstarkerschaltung angeschlossen ist,
die the first resistor via a second resistor and the  eine Ausgangsklemme
zum Ausgeben des ver- output of the amplifier arrangement is connected
starkten Eingangsstroms und eine Summen- to the end of the second resistor
which is remote  klemme zum Ausgeben der Summe der an der from the first
end, and in that the output terminal   to   Eingangsklemme und an der
Ausgangsklemme of the first current multiplier circuit is connected
vorhandenen Strome enthilt, wobei die Sum- to the end of the second
resistor which is remote  menklemme mit der Eingangsklemme einer zwei- from
the first end.                               ten Stromverstirkerschaltung
gekoppelt ist, die 3. An amplifier arrangement having an input     eine
Ausgangsklemme zum Ausgeben des ver- and an output and comprising between a
first and   15   starkten Eingangsstroms und eine Summen- a second
power-supply terminal, a first transistor  klemme zum Ausgeben der Summe
der an der having a control terminal coupled to the input of
Eingangsklemme und an der Ausgangsklemme the amplifier arrangement, a first
main terminal  vorhandenen Str6me enthilt, und diese Sum- connected to a
first end of a first resistor whose  menklemme mit der zweiten
Stromversorgungs- second end is coupled to the first power-supply   20
klemme gekoppelt ist, dadurch gekennzeichnet, terminal, and a second main
terminal coupled to   dag die Ausgangsklemme der zweiten Stromver- [err]
input terminal of a first current multiplier   stirkerschaltung an das
erste Ende des ersten circuit, which multiplier circuit has an output
Widerstands Ober einen zweiten Widerstand und terminal for supplying the
multiplied input cur-  der Ausgang der Verstarkeranordnung an das im rent
and a sum terminal for supplying the sum of   25   Abstand vom ersten Ende
liegende Ende des [err]  currents in the input terminal and the output
zweiten Widerstands angeschlossen sind, und terminal which sum terminal is
coupled to the       dal die Ausgangsklemme der ersten Stromver- input
terminal of a second current multiplier    stirkerschaltung an die erste
Stromversorgungs- circuit which has an output terminal for supplying
klemme angeschlossen ist. the multiplied input current to the first end of
the   30  2. Verstirkeranordnung mit einem Eingang und first resistor and a
sum terminal for supplying the  einem Ausgang, wobei die Anordnung zwischen
sum of the currents in the input terminal and the  einer ersten und eaner
zweiten Stromversor- output terminal which sum terminal is connected
gungsklemme einen ersten Transistor mit einer to the second power-supply
terminal via a third   Steuerklemme, die mit dem Eingang der Verstar-
resistor and the output of the amplifier arrange-   35   keranordnung
gekoppelt ist, eine erste Haupt- ment is connected to the end of the third
resistor  klemme, die an ein erstes Ende eines ersten which leads to the
sum terminal of the second     Widerstands angeschlossen ist, dessen
zweites current multiplier circuit, characterized in that the  Ende mit der
ersten Stromversorgungsklemme output terminal of the first current
multiplier   gekoppelt ist, und eine zweite Hauptklemme ent- circuit is
connected, by means of a capacitor, to   40   h3lt, die an sine
Eingangsklemme einer ersten that end of the third resistor which leads to
the  Stromverstirkerschaltung angeschlossen ist, die sum terminal , of the
second current multiplier   eine Ausgangsklemme zum Ausgeben des ver-
circuit and by means of a second resistor to the  starkten Eingangsstroms
und eine Summen- [err] power supply terminal.                     klemme
zum Ausgeben der Summe der an der 4. An amplifier arrangement as claimed in
any   45   Eingangsklemme und an der Ausgangsklemme one of the preceding
claims, characterized in that  -  vorhandenen Strome enthilt, wobei die
Sum- least a third current multiplier circuit is    menklemme mit der
Eingangsklemme einer zwei- arranged between the second main terminal of
ten Stromverstarkerschaltung gekoppelt ist, die the first transistor and
the input terminal. of the  eine Ausgangsklemme zum Ausgeben des ver- 



first current multiplier circuit, which third current   50   stirkten
Eingangsstroms und eine Summon- multiplier circuit has an output terminal
to which  klemme zum Ausgeben der Summe der an der the multiplied current
in the input terminal is   Eingangsklemme und an der Ausgangsklemme
supplied and a sum terminal on which the sum of   vorhandenen Strome
enthalt, und diese Sum- the currents in the input terminal and the output
menklemme mit der zweiten Stromversorgungs- terminal appears and which is
coupled to the   55   klemme gekoppelt ist, dadurch gekennzeichnet, input
terminal of the first current multiplier circuit.  daB die Ausgangsklemme
der zweiten Stromver- stirkerschaltung an das erste Ende des ersten
PatentansprOche                                   Widerstands Ober einen
zweiten Widerstand und der Ausgang der Versarkeranordnung an das im 1.
Verstirkeranordnung mit einem Eingang und   60   Abstand von ersten Ende
liegende Ende des einem Ausgang, wobei die Anordnung zwischen       zweiten
Widerstands angeschlossen sind, und einer ersten und einer zweiten
Stromversor-       daB die Ausgangsklemme der ersten Stromver- gungsklemme
einen ersten Transistor mit einer     stirkerschaltung an das im Abstand
vom ersten Steuerklemme, die mit dem Eingang der Verstar-    Ende liegende
End. des zweiten Widerstands keranordnung gekoppelt ist, ein erste Haupt-
65   angeschlossen ist. 6    11          EP 0182427 B1
12 3. Verstarkeranordnung mit einem Eingang und    deuxieme borne
principale coupl6e a une borne einem Ausgang, wobei die Anordnung zwischen
d'entr6e d'un premier circuit multiplicateur de einen ersten und einer
zweiten Stromversor-       courant, circuit multiplicateur qui comporte une
gungsklemme einen ersten Transistor mit einer     borne de sortie pour
l'amen6e du courant d'en- Steuerklemme, die mit dem Eingang der Verstir-
5    tr6e multiplie et une borne de somme pour keranordnung gekoppelt ist,
oine erste Haupt-     l'amenee de la somme des courants A Ia borne klemme,
die an ein erstes Ende aines ersten       d'entr6e et la borne de sortie,
borne de somme Widerstands angeschlossen ist, dessen zweites     qui est
coupl6e A la borne d'entree d'un deuxieme Ende mit der ersten
Stromversorgungsklemme        circuit multiplicateur de courant qui
pr6sente une gekoppelt ist, und aine zweite Hauptklemme ant-  io   borne de
sortie pour l'amen6e du courant d'en- hilt, die an eine Eingangsklemme
einer ersten     tr6e multipli6 et une borne de somme pour
Stromverstarkerschaltung angeschlossen ist, die   l'amen6e de la somme des
courants a la borne sine Ausgangsklemme zurm Ausgeben des ver-
d'entree et la borne de sortie, cette borne de starkten Eingangstroms und
aine Summen-           somme 6tant couplee A la deuxieme borne d'ali-
klemme zum Ausgeben der Sumrme der an der   1s   mentation, caract6ris6 en
ce quo la borne de Eingangsklemme und an der Ausgangsklemme          sortie
du deuxieme multiplicateur de courant est vorhandenen Strome enthalt, wobei
die Sum-        connectee A la premiere extr6mite de la premiere menklemme
mit der Eingangsklemme einer zwei-      resistance par l'interm6diaire
d'une deuxibme ten Stromverstirkerschaltung gekoppelt ist, die   resistance
et en ce quo la sortie du montage aine Ausgangsklemme zum Ausgeben des ver-
20   amplificateur est connect6e a l'extr6mite de la K>          stirkten
Eingangsstroms nach dem ersten Ends      deuxieme resistance oppos6e a la
premiere extre- des ersten Widerstands und sine Summon-           mit6, et
en ce quo la borne de sortie du premier klemme zum Ausgeben der Summe der
an der          circuit multiplicateur de courant est connect6e A
Eingangsklemme und an der Ausgangsklemme          la premiere borne
d'alimentation. vorhandenen Strome enthalt, wobei die Sum-   25     2.
Montage amplificateur muni d'une entree et menklemme mit der zweiten
Stromversorgungs-       d'une sortie et comportant, entre une premiere et
kIemme uber einen dritten Widerstand und der      une deuxieme borne
d'alimentation, un premier Ausgang der Verstirkeranordnung mit jenem
transistor pr6sentant une borne de commando End. des dritten Widerstands
verbunden sind,      couplee A l'entree du montage amplificateur, das zur
Summenklemme der zweiten Stromver-   30   d'une premiere borne principale
connectee a une stirkungsschaltung fuhrt, dudurch gekennzeich-    premiere
extremit6 d'une premiere r6sistance net, dag die Ausgangsklemme der ersten
Strom-     dont la deuxiime extr6mit6 est couplee A la verstirkerschaltung
mittels sines Kondensators    premiere  borne  d'alimentation,  et  d'une
an jenes Ende des dritten Widerstands, das zur    deuxieme borne principale
couplee A une borne Summenklemme der zweiten Stromverstarker-   35
d'entr6e d'un premier circuit multiplicateur de schaltung fOhrt, und
mittels sines zweiten Wider-  courant, circuit multiplicateur de courant
qui pr6- stands an die zweite Stromversorgungsklemme       sente une borne
de sortie pour l'amen6e du angeschlossen ist.
courant d'entree multipli6 et une borne de 4. Verstarkeranordnung nach
einem oder mehr-    somme pour l'amen6e de la somme des courants eren der
vorangehenden AnsprOche, dadurch   40   a la borne d'entree et la borne de
sortie, borne de gekennzeichnet, dag wenigstens eine dritte        somme
qui est coupl6e A la borne d'entr6e du Stromverstirkungsschaltung zwischen
der zwei-     deuxieme circuit multiplicateur de courant qui ten
Hauptklemme des ersten Transistors und der    pr6sente une borne de sortie
pour l'amenee du Eingangsklemme der ersten Stromverstarkungs-      courant
d'entree multiplie et. une borne de schaltung angeordnet ist, wobei die
dritte Strom-   45   somme pour l'amenee de la somme des courants 



verstarkungsschaltung sine Ausgangsklemme,        A la borne d'entr6e et la
borne de sortie, cette die mit dem verstirkten Strom an der Eingangs-
borne de somme etant couplea A la deuxieme klemme beliefert wird, und sine
Summenklemme      borne d'alimentation, caract6ris6 on ce que la enthilt,
an der die Summe der an der Eingangs-    borne de sortie du deuxieme
circuit multiplicateur klemme und an der Ausgangsklemme vorhande-   so   de
courant est connectee A l'extremite de la nen Strome erscheint und die mit
der Eingangs-    premiere resistance par l'interm6diaire d'une klemme der
ersten Stromverstirkungsschaltung      deuxieme resistance et la sortie du
montage gekoppelt ist.                                    amplificateur est
connectee A 1'extremit6 de la deuxibme resistance oppos6e A la premiere
extre- Revendications                              66   mite, et en ce quo
la borne de sortie du premier circuit multiplicateur de courant est
connect6e a 1. Montage amplificateur muni d'une entr6e et   1'extremit6 de
la deuxieme r6sistance oppos6e a d'une sortie at comportant, entre une
premiere et  la premiere extr6mite. une deuxieme borne d'alimentation, un
premier       3. Montage amplificateur muni d'une entr6e et transistor
presentant une borne de commando   60   d'une sortie et comportant, entre
une premiere et coupl6e a l'entree du montage amplificateur,      une
deuxieme borne d'alimentation, un premier d'une premiere borne principals
connect6e A une   transistor presentant une borne de commando premibre
extremit6 d'une premiere resistance      couplee a l'entr6e du montage
amplificateur, dont ia deuxieme extremite est coupl6e a la       d'une
premiere borne principals connectee a une premiere  borne  d'alimentation,
et  d'une   66   premiere extremit6 d'une premiere r6sistance 7    13
EP 0182427 BI                      14 ddnt la deuxieme extremite est
coupl6e A la         circuit multiplicateur de courant, caracterise en ce
premiere  borne  d'alimentation,  et  d'une        que la borne de sortie
du premier circuit multipli- deuxieme borne principale couplee A une borne
cateur de courant est connect6e A I'aide d'un d'entr6e d'un premier circuit
multiplicateur de    condensateur A I'extremit6 de la troisibme r6sis-
courant, circuit multiplicateur qui pr6sente une    5    tance reliee A la
borne de somme du deuxieme borne de sortie pour l'amenee du courant d'en-
circuit multiplicateur de courant et 3 I'aide d'une tr6e multiplie et une
borne de somme pour          deuxieme resistance A la deuxieme borne d'ali-
I'amen6e de la somme des courants a la borne        mentation. d'entree et
la borne de sortie, borne de somme       4. Montage amplificateur selon
l'une des reven- qui est coupl6e A la borne d'entr6e d'un deuxieme    w0
dications pr6c6dentes, caract6ris6 en ce qu'au circuit multiplicateur de
courant qui pr6sente une  moins un troisibme circuit multiplicateur de cou-
borne de sortie pour l'amen6e du courant d'en-     rant est dispose entre
la deuxieme borne princi- tree multiplie A la premibre extremit6 de la pre-
pale du premier trahsistor et la borne d'entree du miere r6sistance et une
borne de somme pour        premier circuit multiplicateur de courant, ce
troi- l'amen6e de la somme des courants a la borne   is   siame circuit
multiplicateur de courant pr6sentant d'entree et la borne de sortie, cette
borne de     une borne de sortie a laquelle est amene le somme 6tant
connect6e A la deuxieme borne          courant multipli6 dans la borne
d'entree et une d'alimentation par l'intermediaire d'une troisieme  borne
de somme A laquelle apparaft la somme resistance et la sortie du montage
amplificateur   des courants a la borne d'entr6e et la borne de est
connect6e A I'extr6mit6 de la troisieme r6sis-   20   sortie et qui est
coupile A la borne d'entree du tance reli6e A la borne de somme du deuxieme
premier circuit multiplicateur de courant. 25 30 35 40 45 50 55 60 65 8    


