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ating a first control signal which is a measure of the sum of the first and
the second signal and which The invention relatestoan amplifierarrangement
serves for controlling the protection means. comprising a first amplifier
having a first output ter-  The invention is based on the recognition of
the minal for connection to a first terminal of a load, and   5   fact that
when a short-circuit current occurs the first having at least a first
transistor for supplying a first  and the second load current are no longer
equal and current related to a first load current flowing via the  that
this deviation can be detected by comparing the first output terminal,
first means for generating a first  first and the second signal with each
other, which sig- signal which is a measure of the first current, a sec-
nals are related to the first and the second load cur- ond amplifier having
a second outputterminal forcon-  io  rent. By this comparison and with the
aid of the third nection to a second terminal of the load, and having
means the first control signal for controlling the pro- at least a second
transistor for supplying a second  tection means is obtained. current
related to a second load current flowing via  IEEE Journal of Solid State
Circuits, Vol. SC- 8, the second output terminal, second means for gener-
No. 6, December 1983, New York, USA; pages 665- ating a second signal which
is a measure of the sec-  15  877, "integrated Electronic Subscriber Une
Interface ond current, and protection means for limiting the first  Circuit
with Ringing on Chip', by R.M. Sirsi et al. dis- and the second load
current in orderto protectthefirst  closes first and second means
forgenerating first and and the second amplifier.
second signals which are summed in third means for In general, such an
amplifier arrangement can be  generating a first control signal which Is a
measure of used for driving a load coupled between two amplifi-  20  the
sum of the first and the second signal. However, ers, which amplifiers are
protected against supplying  the first control signal is used for
controlling a circuit excessive load currents, and in particular the ar-
having a technical function and purpose which differs rangement is suitable
for use In car radios, where  from the technical function and purpose of a
protec- short circuits to earth always constitute a problem.  tion means
for limiting the load currents. Such an amplifier arrangement Is generally
25     A first embodiment of an amplifier arrangement known because most
amplifier arrangements com-     in accordance with the Invention may be
character- prise a protection device for protecting the amplifiers  ized in
that the third means comprise a current mirror used In the arrangement.
This protection device com-  having an input terminal for receiving the
first and prises means for generating one or more signals    second signals
and an output terminal for supplying which are each a measure of a current
or voltage re-  3o  the first control signal, the Input terminal of the
cur- lated to the load currents and also comprises protec-  rent mirror and
the output terminal of the current mir- tion means which are responsive to
said signals to  ror being coupled toone another by means of two ser- limit
the load currents. In amplifier arrangements of  ies-coupled transistors
each having a control elec- the type defined In the opening paragraph the
two  trode, a first main electrode and a second main elec- amplifiers are
each protected in a substantially iden-  35  trode, the two control
electrodes being coupled to a tical way. One possibility of implementing
the protec-  reference-voltage terminal to receive a reference vol- tion of
an amplifier is disclosed in European Patent  tage, the two first main
electrodes being coupled to Application 0,132,883. In said amplifier the
means  the input terminal to receive both the firstand the sec- generate
two signals, which are measures of a load-  ond signal, and the second main
electrodes being current-related current and voltage respectively, and   40
coupled to the input terminal and the output terminal the protection means
comprise a control amplifier.  respectively. This embodiment enables the
sum of This control amplifier Is driven if the difference be-  the first
and the second signal to be formed In a sim- tween the two signals exceeds
a threshold value and  pie manner. When the two series-coupled transistors
thereby limits the amplifier drive and thus the load  are used the voltage
on the third terminal, in relation current. The known protection devices
protectthe am-  45  to the reference voltage, dictates the magnitude of the
plifiers against short-circuits to earth, but compara-  control signal,
which is a measure of the current via tively small short-circuit currents
are not detected.  the third terminal. These short-circuit currents give
rise to a loss of pow-  A second embodiment of an amplifier arrange- erand
may cause thermal damage to the amplifier ar-  ment in accordance with the
invention may be char- rangement.                                    50
acterized In that the first means comprise at least two Therefore, it is an
object of the invention to pro-  transistors each having a control
electrode, a first vide an amplifier arrangement which comprises both  main
electrode and a second main electrode, the con- amplifiers and a protection
device and which is capa-  trol electrodes being coupled both to one
anotherand ble of detecting short-circuits independently of the  to one
first main electrode, the first main electrodes magnitudes of the
short-circuit currents.     55  each being coupled to a current source, and
the sec- An amplifier arrangement in accordance with the  ond main
electrodes being coupled to one another by invention Is characterized in
that the amplifier ar-  means of a pair of series-coupled resistors, one
sec- rangement further comprises third means for gener-  ond main electrode
being coupled to an input terminal 2    3                   EP 0 406 967 B1
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to receive at least the first current and the other sec-  trol electrodes
being coupled both to one anotherand ond main electrode being coupled to an
output termi-  to one first main electrode, the first main electrodes nal
to supply the first signal, and in that the second  each being coupled to a
current source, and the sec- means comprise at least two transistors each
having  ond main electrodes being coupled to one another by a control
electrode, a first main electrode and a sec-   5   means of afourth pair of
series-coupled resistors, one ond main electrode, the control electrodes
being cou-  second main electrode being coupled to an input ter- pled both
to each other and to one first main elec-  minal to receive the fourth
current and the other sec- trode, the first main electrodes each being
coupled to  ond main electrode being coupled to an output termi- a current
source, and the second main electrodes be-  nal to supply the fourth
signal. In this embodiment the Ing coupled to one another by means of a
second pair  10  first and the second amplifier constitute a bridge am- of
series-coupled resistors, one second main elec-  plifier comprising at
least four transistors. The cur- trode being coupled to an input terminal
to receive at  rents through these transistors are related to the first
least the second current and the other second main  or the second load
current and serve as measures of electrode being coupled to an output
terminal to sup-  the four signals which control the protection means ply
the second signal. Both in the first and in the sec-  15  via the third
means. ond means the two transistors with the associated re-  Afourth
embodiment of an amplifier arrangement sistors pair constitute a degenerate
current mirror, in  in accordance with the invention may be character-
which the currents through the transistors are dictat-  Ized in that the
first amplifier further comprises at ad by the current sources and In which
the voltages  least a third transistorforsupplying a third current, re-
across the resistors as well as the values of the resis-  20  lated to the
first load current flowing via the first out- tors determine the ratio
between the first current and  put terminal, and the second amplifier
further com- the first signal and the ratio between the second cur-  prises
at leasta fourth transistorforsupplying a fourth rent and the second
signal.                        current related to the second load current
flowing via A third embodiment of an amplifier arrangement  the second
output terminal, and In that thefirst signal in accordance with the
invention may be character-  25  is a measure of both the first and the
fourth current ized in that the first amplifier further comprises at  and
the second signal is a measure of both the sec- least a third transistor
for supplying a third current re-  ond and the third current. The first and
the second lated to the first load current flowing via the first out-
amplifier again form a bridge amplifier. By applying put terminal, the
first means are adapted to generate  the first and the fourth current to
the first means and also a third signal which is a measure of the third
cur-  30  by applying the second and the third current to the rent, the
second amplifier further comprises at least  second means the number of
components Is reduced a fourth transistor for supplying a fourth current
relat-  as compared with the third embodiment. Now the ed to the second
load current flowing via the second  first, the second and the third means
may be con- output terminal, the second means are adapted to   structed as
described for the first and thesecond em- generate also a fourth signal
which Is a measure of  35  bodiment, the two current pairs each driving the
de- the fourth current, and the third means are adapted  generate current
mirror via a resistor. to generate also a second control signal which is a
A further embodiment of an amplifier arrange- measure of the sum of the
third and the fourth signal  ment in accordance with the invention may be
char- and which serves to control the protection means,  acterized in that
at least one of the means is further which third means may be characterized
further in  40  adapted to generate at leastone furthercontrol signal that
they comprise two substantially identical devices  which is a measure of
one of the currents through the for generating the first and the second
control signal  transistors and which serves for controlling the pro-
respectively. The first and the second means may be  tection means. The use
of a larger number of control characterized further in that the first means
further  signals enables the currents through the four transis- comprise at
least two transistors each having a con-  45  tors to be also limited in an
absolute sense. This is in trol electrode, a first main electrode and a
second  order to prevent both the amplifiers and the load from main
electrode, the control electrodes being coupled  being overloaded. both to
each other and to one first main electrode, the  The invention will now be
described in more de- first main electrodes each being coupled to a current
tail, by way of example, with reference to the accom- source, and the
second main electrodes being cou-  so  panying drawings In which pled to
each other by means of a third pair of series-  Fig. I is a first block
diagram of an amplifier ar- coupled resistors, one second main electrode
being     rangement In accordance with the invention, coupled to an input
terminal to receive the third cur-  Fig. 2 shows an example of the first
means for an rent and the other second main electrode being cou-
amplifier arrangement in accordance with the In- pled to an output terminal
to supply the third signal,  55  vention, and in that the second means
comprise at least two     Fig. 3 shows an example of the second means for
transistors each having a control electrode, a first   an amplifier
arrangement in accordance with the main electrode and a second main
electrode, the con-  invention, 3    5                   EP 0 406 967 B1
6 Fig. 4shows an example of the third means for an  sense, which also
applies to the signals s1 and s2. 



amplifier arrangement in accordance with the in-  Consequently, the control
signal r1 is substantially vention,
zero and the protection means B receive no drive. In Fig. 5 is a second
block diagram of an amplifier  the case of a short-circuit the control
signal r1 is not arrangement In accordance with the invention,    5   zero.
The protection means B are then controlled by Fig. 6 shows a substantially
mirror-symmetrical  the control signal r1 in order to protect the
amplifiers part of a bridge amplifier arrangement in accor-  Al and A2.
Moreover, the control signal r1 can be dance with the invention,
used for generating a warning signal, for example by Fig. 7 shows a third
block diagram of an amplif ier  means of a lamp. arrangement in accordance
with the Invention,  io   Fig. 2 shows an example of the first means MI and
for an amplifier arrangement in accordance with the Fig. 8 shows an
embodimentofa complete bridge  invention, like parts bearing the same
reference nu- amplifier arrangement In accordance with the in-  merals as
in Fig. 1. AtransistorT1 and atransistorT2 vention.
form a current mirror, the first main electrode of the Fig. 1 shows a first
block diagram of an amplifier  15  transistor TI being coupled both to a
supply voltage arrangement in accordance with the Invention. The  terminal
Vdd via a resistor R11 and to the terminal 7, arrangement comprises a first
amplifierAl, a second  and the first main electrode of the transistor T2
being amplifier A2  and a protection device comprising first  coupled both
to the supplyvoltage terminal Vdd via a means Ml, second means M2, third
means M3 and      resistor R12 and to the second main electrode of a
protection means B. The first. amplifierAl has an in-  20
transistorT3,whosefirstmainelectrodeiscoupledto put terminal for receiving
an Input signal VinI, an out-  the terminal 11 and whose control electrode
is cou- put terminal 5 for connection to a first terminal of a  pled to the
second main electrode of the transistorT2. load, and a terminal 7 to which
the first means Ml are  The control electrodes of the transistors T1 and T2
connected. The second amplifier A2 has an input ter-  are coupled to each
other and are connected to the minal 2 for receiving an Input signal Vin2,
an output  25  second main electrode of the transistor Tl. Moreover,
terminal 6 for connection to a second terminal of the  this embodiment
comprises a second current mirror load, and a terminal 8 to which the
second means M2  comprising the transistors T4, T5 and T6, whose con- are
connected. The third means M3 are coupled to the  trol electrodes are
coupled to each otherand are con- firstmeans MI via a terminal 11, tothe
second means  nected both to the supply voltage terminal Vdd via a M2 via a
terminal 12, and to the protection means B   30  current source J1 and to
the second main electrode via both a terminal 15 and a terminal 16. The
protec-  of the transistor T4 and whose first main electrodes tion means B
are coupled both tothe firstamplifier Al  are coupled to a supply voltage
terminal Vss. The and to the second amplifier A2. When a load is cou-
transistors T5 and T6 have theirsecond main electro- pled between the two
output terminals 5 and 6 and  des coupled to the second main electrode of
the tran- the two amplifiers Al and A2 are driven with the input  35
sistor T1 and of the transistor T2 respectively. The signals Vin1 and Vin2
respectively a first load current  transistors T5 and T6 each form a
current source and will flow via the output terminal 5 and a second load
respectively dictate the currents through the transis- current will flow
via the output terminal 6. Moreover,  tors T1 and T2 and the voltages
across the first main a current i1 related tothe firstload currentwill
flowvia  electrode and the control electrode of the transistors the
terminal 7 and a current 12 related to the second   40   T1 and T2. These
voltages determine the ratio be- load current will flow via the terminal 8.
The currents  tween the voltages across the resistors R11 and R12 i1 and 12
may each be, for example, a main electrode  in that the transistors TI and
T2 have their control current of an output transistor. The first and the
sec-  electrodes coupled to each other and have their first ond means MI
and M2 are responsive to these cur-   main electrodes coupled to the supply
voltage termi- rents il and i2, respectively to generate a signal s1   45
nal Vdd via the resistors R11 and R12, respectively. and s2 respectively.
These signals s1 and s2 are ap-  In addition to the currents defined by the
transistors plied to the third means M3 via the terminals 11 and  T5 and T6
respectively, the current i1,which is related 12 respectively, In which
third means the signals s1  to the first load current, and the signal s1,
which is ap- and s2 are compared and in which a control signal r1  plied to
thethird means M3, flowthrough the resistors is generated. This control
signal r1 is equal to the   5o   R11 and R12. Since the ratio between the
voltages sum, or the difference, of the signals s1 and s2. The  across the
resistors R11 and R12 Is maintained equal control signal r1 controls the
protection means B via  bythe bias currents of the transistors T1 and T2, a
va- the terminals 15 and 16, which protection means in-  riation of the
current i1 will result In a related variation fluence the amplifiers Al and
A2 if necessary. In the  of the signal s1. Consequently, the signal s1 is a
absence of a short-circuit of the output terminals 5   55   measure of the
current i1 and of the first load current. and 6 to one of the supply
voltage terminals the two  If the values of the resistors RII and R12 are
not load currents are equal and opposite so that the cur-  equal it is
possible to compensate for an offset In the rents 11 and i2 are
substantially equal in an absolute  transfer of the current i1 to the
signal s1 by means of 4    7                   EP 0 406 967 B1
8 a resistor arranged in series with one of the first main  and whose
control electrodes are both coupled to a electrodes of the transistors TI
and T2. For this pur-  reference voltage terminal 20 to receive a reference



pose the arrangement shown in Fig.2 comprises, for  voltage Vref1. The
second main electrode of the tran- example, a resistor R13 arranged in
series with the  sistor T15 is coupled both to the second main elec-
firstmain electrode of the transistorT1, in orderto ob-   5   trode of the
transistorT14 and to the terminals 15 and tain an improved quiescent
current setting. The tran-  16. The second main electrode of the transistor
T16 sistor T3 provides independence of the voltage on t  is coupled to the
second main electrode of the tran- heterminal I and of the magnitudeofthe
currentflow-  sistorT13 and to the control electrodes of the transis- ing
via the terminal 11.                           tors T13 and T14. This
circuitforms the sum ofthesig- Fig. 3 shows an example of the second means
M2   10  nal s1 flowing via the terminal 11 and the signal s2 for an
amplifier arrangement In accordance with the  flowing via the terminal 12.
Since the signals s1 and invention, like parts bearing the same reference
nu-  s2 have opposite polarities as a result of the mutual merals as in the
preceding Figures. In the present ar-  orientation of the current mirrors
in the means Ml and rangement a transistor T7 and a transistor T8 form a
M2, the control signal r1 flowing via the terminals 15 current mirror. The
first main electrode of the transis-  15  and 16 represents the sum of the
signals s1 and s2. tor T7 Is coupled both to the supply voltage terminal
The control signal R1 serves to control the protection Vss via a resistor
R21 and to the terminal 8, and the  means B. It Is not necessary to utilize
a threshold cir- first main electrode of the transistor T8 is coupled
cuit. Depending on the polarity of the current applied both to the supply
voltage terminal Vss via a resistor  to the first main electrodes of the
transistors T1 5 and R22 and to the second main electrode of a transistor
20  TI6 resulting from the summation of the opposite sig- T9, whose first
main electrode is coupled to the ter-  nals s1 and s2, one of the
transistors will conduct. In minal 12 and whose control electrode is
coupled to  the case of a current flowing away from the two first the
second main electrode of the transistor T8. The  main electrodes the
transistor T15 will conduct and control electrodes of the transistors T7
and T8 are  the transistors T13, T14 and T16 will be cut off. The coupled
to one another and are connected to the sec-  25  current through the
transistor T15 will then be sub- ond main electrode of the transistor T7.
This embodi-  stantially equal to the control signal r1. In the case of
ment further comprises a second current mirror com-  a current which flows
to the two first main electrodes prising the transistors T10, T11 and T12,
whose con-  the transistor T16 will conduct and the transistor T15 trol
electrodes are coupled to one another and are  will cutoff. By means of the
current mirrorcomprising connected both to the supplyvoltage terminal Vss
via  30  the transistors T13 and T14 the control signal r1 will a current
source J2 and to the second main electrode  then be dictated by the current
through the transistor of the transistor T10 and whose first main
electrodes  T16. In this embodiment the polarity of the control sig- are
coupled to the supply voltage terminal Vdd. The  nal r1 is identical in
both cases. second main electrodes of the transistors T11 and      Fig. 5
shows a second block diagram of an am- T12 are coupled to the second main
electrodes of the   35  plifier arrangement in accordance with the
invention, transistorT7 and that of the transistor T8, respective-  like
parts bearing the same reference numerals as in ly. The arrangement shown
in Fig. 3 only differs from  the preceding Figures. In comparison with Fig.
I this the arrangement shown In Fig. 2 in thatthe supply vol-  block
diagram has some extensions. For example, tages Vdd and Vss have been
interchanged and in    the first amplifierAl comprises both an input
terminal thattransistors of another type have been used. How-  40  3 for
receiving an input signal [err] and a terminal 9, ever, the two
arrangements operate in a similar way,  to which the first means MI are
connected, and the so that it Is easy to see that the signal s2 flowing via
second amplifierA2 comprises both an input terminal the terminal 12 is a
measure of the current i2 which  4 for receiving an Input signal [err] and
a terminal 10, flows via the terminal 8 and which is related to the  to
which the second means M2 are connected. More- second load current. In
order to obtain an improved   45  over, the first means Ml and the second
means M2 quiescent current setting it is also possible to arrange  are
coupled to the third means M3 via a terminal 13 a resistor R23 in series
with the first main electrode  and a terminal 14 respectively, which third
means M3 of the transistor T7 in the present embodiment     are also
coupled to the protection means B via a ter- Fig. 4 shows an example of the
third means M3   minal 17 and a terminal 18. The amplifiersA1 and A2 for an
amplifier arrangement in accordance with the   5o  each comprise two
amplifier elements which are invention, like parts again bearing the same
refer-  each driven by an input signal. The amplifier ele- ence numerals as
in the preceding Figures. Atransis-  ments of the amplifierAl are each
coupled to the pro- tor T13 and a transistor T14 constitute a current mir-
tection means B and each supply a portion of thefirst ror. The first main
electrodes of said transistors are  load current, the current i1 being
related to one por- coupled to the supply voltage terminal Vss. Moreover,
55  tion and the current 13 flowing via the terminal 9 being this
embodiment comprises two series-connected     related to the other portion.
Each of the amplifier ele- transistors T15 and T16, whose main electrodes
are  ments of the amplifier A2 is also coupled to the pro- both coupled to
the terminal 11 and the terminal 12  tection means B. They each supply a
portion of the 5    9                   EP 0 406 967 B1                 10
second load current, the current 12 being related to  R34. The third means
M3 in Fig. 6 comprise a circuit one portion and the current i4 flowing via
the terminal  corresponding to that shown In Fig. 4. In the complete 10
being related to the other portion. The first means  amplifier arrangement
the third means M3 should 



M1, in relation to the currents i1 and i3, generate the  comprise at least
two of said circuits and both the sec- signal s1 and a signal s3 flowing
via the terminals 11   5   ond amplifier A2 and the second means M2 will be
and 13, respectively. The second means, In relation  substantially
Identical tothefirstamplifierAl and the to the currents i2 and i4 generate
the signal s2 and a  first means Ml respectively. The additional transistor
signal s4 flowing via the terminals 12 and 14, respec-  T27 reduces the
effectof supply-voltagevariations on tively. The third means M3 derive from
the signals s1  the currents through the transistors T1 and T2. The and s2
the control signal r1 and from the signals s3   10  control signal R3
generated by the additional current and s4 a control signal r2 flowing via
the terminals 17  mirror (T28, T29) directly constitutes a measure of and
18. These control signals are employed by the  the current supplied to the
load by the transistor PT3 protection means B In order to protect the
amplifier  and will drive the protection means B via a threshold elements.
Thus, the currents i3 and i4 are processed  circuit in the case of an
overload. Thus, the control a similarly to the currents i1 and i2. This
amplifier ar-  15  ignal R3 protects both the amplifier and the load
rangement is very suitable for use in a bridge ampli-  against excessive
currents. For the remainder, the fier arrangement having a push-pull output
stage.  operation of the amplifier arrangement is similar to Fig. 6 shows
an example of a substantially mir-  that described with reference to the
preceding Fig- ror-symmetrical part of a bridge amplifier arrange-  ures.
ment In accordance with the Invention, like parts  20  Fig. 7 shows a third
block diagram of an amplifier again bearing the same reference numerals as
in the  arrangement in accordance with the invention like preceding
Figures. This embodiment is based on one  parts bearing the same reference
numerals as in the half of the block diagram shown in Fig. 5. In this em-
preceding Figures. This block diagram represents a bodiment the amplifier
elements of the first amplifier  bridge amplifier, forwhich purpose the two
amplifiers Al are constituted by a transistor PT1 having its con-  25  Al
and A2 again comprise two amplifier elements trol electrode coupled to the
terminal 1, its first main  each. This bridge amplifier can be protected by
electrodetotheoutputterminal 5and itssecond main   means similar to those
in the amplifiers Al and A2 in electrode to the terminal 7, and a
transistor PT3 hav-  Fig. I and is a simplified version of that shown in
Fig. ing its control electrode coupled to the terminal 3, its  5. The first
means M1 receive the current 11 and the first main electrode to the
terminal 9 and Its second   3o  current i4 via the terminals 7 and 10
respectively to main electrode to the output terminal 5. The first
generate the signal s1. The second means M2 re- means Ml comprise a circuit
comprising two sec-    ceive the current i2 and the current i3 via the
terminals tions, of which the first section 30 corresponds to the  8 and 9
respectively to generate the signal s2. By arrangement shown in Fig. 2 and
the other section 40  means of the signals s1 and s2 the third means M3
correspondstothearrangementshown in Fig. 3, com-  35  produce a control
signal r1 with which the protection prising some additional elements. For
example, the  means B are controlled via the terminals 15 and 16. control
electrode and the second main electrode of  In a practical embodiment of
this block diagram the the transistor TI are coupled to each other by means
terminals 7 and 10 may be coupled to each other, so of a transistor T27
which has Its first and its second  that the currents i1 and i4 both flow
through the re- main electrode connected to respectively the second   40
sistor R11, as employed for example in the arrange- main electrode and the
control electrode of the tran-  ment shown in Fig. 2. The terminals 8 and 9
may also sistor T1 and which has its control electrode coupled  be coupled
to one another, so that the currents i2 and to a reference voltage terminal
21 to receive a refer-  i3 both flow through the resistor R21 as used for
ex- ence voltage Vref2. In addition, the first main elec-  ample in the
arrangement shown in Fig. 3. The oper- trode of a transistor T1 8 and the
second main elec-  45  ation of the arrangement is similar to that of the
ar- trode of a transistor TI 9 are coupled to each other by  rangements
shown In the preceding Figures. means of a resistor R34 and a transistor
T28. Togeth-  Fig. 8 shows an embodiment of a complete bridge erwith a
transistorT29 the transistor T28 constitutes  amplifier arrangement in
accordance with the inven- a current mirror for generating a control signal
r3,  tion, like parts bearing the same reference numerals which is related
to the signal s3. For this purpose the   5o  as in the preceding Figures.
This embodiment is transistor T29 has its first main electrode coupled to
based on the block diagram shown in Fig. 7. Herein the supply voltage
terminal Vss via a resistor R35, its  the amplifier elements of the second
amplifier A2 second main electrode to the terminal 19 and its con-
comprise a transistor PT2, having its control elec- trol electrode to the
second main electrode of the  trode coupled to the terminal 2, having its
first main transistor T19 and to the interconnected second main  5s
electrode coupled to the output terminal 6 and having electrode and control
electrode of the transistor T28,  its second main electrode coupled to the
terminal 8, which has its first main electrode coupled to the first  and a
transistor PT4, having its control electrode cou- main electrode of the
transistor T18 by the resistor  pled to the terminal 4, having its first
main electrode 6    11                  EP 0 406 967 B1                 12
coupled to the terminal 10 and having its second main  further comprises
third means (M3) for generat- electrode coupled to the output terminal 6.
The first  ing a first control signal (RI) which is a measure means MI
comprise a circuit as shown in Fig. 2 but     of the sum of the first (SI)
and the second (S2) in which the second current mirror (T4, T5, T6) has
signal and which serves for controlling the pro- 



been replaced by a current source J5 coupled to the   5  tection means (B).
second main electrode of the transistor TI and by a current source J6
coupled to the second main elec-  2. An amplifier arrangement as claimed in
Claim 1, trode of the transistor T2. The transistorT27 is added
characterized in that the third means (M3) corn- again and the main
electrodes of the transistors TI    prise a current mirror (TI 3, T14)
having an input and T2 are further coupled both the terminal 10 and   10
terminal (11, 12) for receiving the first and second the supply-voltage
terminal Vdd by means of a set of   signals (S1, S2) and an output terminal
(15, 16) resistors R41, R42 and R43. The second means M2
forsupplyingthefirstcontrolsignal (R1)the input comprise a circuit as shown
in Fig. 3, but in which the  terminal (II, 12) of the current mirror and
the out- second current mirror (TI0, T11, T12) has been re-     put
terminal (15, 16) of the current mirror being placed by a current source
J11 coupled to the second   is  coupled to one another by means of two
series- main electrode of the transistor T7 and by a current   coupled
transistors (T15, T16) each having a source J12 coupled to the second main
electrode of     control electrode, a first main electrode and a the
transistor T8. The first main electrodes of the    second main electrode,
the two control electro- transistors T7 and T8 are further coupled to both
the  des being coupled to a reference voltage terminal. terminal 9 and the
supply-voltage terminal Vss by a   20  (20) to receive a reference voltage,
the two first set of resistors R31, R32 and R33. The third means     main
electrodes being coupled to the input termi- M3 comprise a circuit as shown
In Fig. 4. The present  nal (11, 12) to receive both the first (SI) and the
embodiment provides a simple method of protecting      second (S2) signal,
and the second main electro- a bridge amplifier arrangement, the operation
of this  des being coupled to the input terminal (11, 12) embodiment not
being different from that of the em-  25  and the output terminal (15, 16)
respectively. bodiments described with reference to the preceding Figures.
3. An amplifier arrangement as claimed in Claim I The first means Ml and
tile second means M2        or 2 characterized in that the first means (M1)
can be constructed in a variety of ways, which also    comprise. at least
two transistors (TI, T2) each applies to the third means M3, which need not
neces-  30  having a control electrode, a first main electrode sarily
receive two signals of opposite polarity. How-  and a second main
electrode, the control electro- ever, In that case a threshold circuit is
required, which  des being coupled both to one another and to one may
operate with a variable related threshold value.   first main electrode,
the first main electrodes each being coupled to a current source (T5, T6),
35      and the second main electrodes being coupled to Claims
one another by means of a pairofseries-coupled resistors (R11, R12), one
second main electrode 1. An amplifier arrangement comprising a first am-
being coupled to an Input terminal (7) to receive plifier (Al) having a
first Input terminal (1) and a  at least the first current (i1) and the
other second first output terminal (5), the latter being for con-  40  main
electrode being coupled to an output termi- nection to a first terminal of
a load and having at  nal (11) to supply the first signal (SI), and in that
least a first transistor (PT1) for supplying a first  the second means (M2)
comprise at least two current (i1) related to a first load current flowing
transistors (T7, T8) each having a control elec- via the first output
terminal (5), a second amplifi-  trode, a first main electrode and a second
main er(A2) having a second input terminal (2) and a   45  electrode, the
control electrodes being coupled second output terminal (6), the latter
being for    both to each other and to one first main electrode, connection
to a second terminal of the load and    the first main electrodes each
being coupled to a having at least a second transistor (PT2) for sup-
current source (T11, T12), and the second main plying a second current (i2)
related to a second    electrodes being coupled to one another by load
current flowing via the second output termi-  50  means of a second pair of
series-coupled resis- nal (6), first means (Ml) for generating a first sig-
tors (R21, R22), one second main electrode be- nal (S1)which is a measure
of the first current   ing coupled to an input terminal (8) to receive at
(i1), second means (M2) for generating a second    least the second current
(i2) and the othersecond signal (S2) which is a measure of the second cur-
main electrode being coupled to an output termi- rent (2), and protection
means (B) for limiting the   55  nal (12) to supply the second signal (S2).
first and the second load current in order to pro- tect the first (Al) and
the second (A2) amplifier,  4. An amplifier arrangement as claimed in Claim
1, characterized in that the amplifier arrangement    2, or 3,
characterized in that the first amplifier 7    11                  EP 0 406
967 B1                  12 coupled to the terminal 10 and having its second
main   further comprises third means (M3) for generat- electrode coupled to
the output terminal 6. The first  ing a first control signal (RI) which is
a measure means Ml comprise a circuit as shown in Fig. 2 but      of the
sum of the first (SI) and the second (S2) in which the second current
mirror (T4, T5, T6) has     signal and which serves for controlling the
pro- been replaced by a current source J5 coupled to the   5  tection means
(B). 



second main electrode of the transistor TI and by a current source JO
coupled to the second main elec-  2. An amplifier arrangement as claimed in
Claim 1, trode of the transistorT2. The transistorT27 is added
characterized in that the third means (M3) com- again and the main
electrodes of the transistors TI     prise a current mirror (TI 3, T14)
having an Input and T2 are further coupled both the terminal 10 and   10
terminal (11, 12) forrecelving the first and second the supply-voltage
terminal Vdd by means of a setof     signals (S1, S2) and an output
terminal (15, 16) resistors R41, R42 and R43. The second means M2
forsupplying the firstcontrol signal (RI) the input comprise a circuit as
shown in Fig. 3, but in which the  terminal (11, 12) of the current mirror
and the out- second current mirror (T10, T11, T12) has been re-      put
terminal (15, 18) of the current mirror being placed by a current source
J11 coupled to the second   15  coupled to one another by means of two
series- main electrode of the transistor T7 and by a current    coupled
transistors (T15, T16) each having a source J12 coupled to the second main
electrode of      control electrode, a first main electrode and a the
transistor T8. The first main electrodes of the     second main electrode,
the two control electro- transistors T7 and T8 are further coupled to both
the   des being coupled to a reference voltage terminal terminal 9 and the
supply-voltage terminal Vss by a   20  (20) to receive a reference voltage,
the two first set of resistors R31, R32 and R33. The third means      main
electrodes being coupled to the input termi- M3 comprise a circuit as shown
in Fig. 4. The present   nal (11, 12) to receive both the first (SI) and
the embodiment provides a simple method of protecting       second (S2)
signal, and the second main electro- a bridge amplifier arrangement the
operation of this    des being coupled to the Input terminal (11, 12)
embodiment not being different from that of the em-   25  and the output
terminal (15, 16) respectively. bodiments described with reference to the
preceding Figures.                                            3. An
amplifier arrangement as claimed in Claim I The first means Ml and tile
second means M2         or 2 characterized in that the first means (Ml) can
be constructed in a variety of ways, which also     comprise at least two
transistors (TI, T2) each applies to the third means M3, which need not
neces-  30  having a control electrode, a first main electrode sarily
receive two signals of opposite polarity. How-   and a second main
electrode, the control electro- ever, in that case a threshold circuit is
required, which  des being coupled both to one another and to one may
operate with a variable related threshold value.    first main electrode,
the first main electrodes each being coupled to a current source (T5, T6),
35      and the second main electrodes being coupled to Claims
one another by means of a pair of series-coupled resistors (R11, R12), one
second main electrode 1. An amplifier arrangement comprising a first am-
being coupled to an Input terminal (7) to receive plifier (Al) having a
first input terminal (1) and a  at least the first current (i1) and the
other second first output terminal (5), the latter being for con-  40  main
electrode being coupled to an output tenmi- nection to a first terminal of
a load and having at  nal (11) to supply the first signal (SI), and in that
least a first transistor (PTI) for supplying a first  the second means (M2)
comprise at least two current (i1) related to a first load current flowing
transistors (T7, T8) each having a control elec- via the first output
terminal (5), a second amplifi-  trode, a first main electrode and a second
main er(A2) having a second input terminal (2) and a   45  electrode, the
control electrodes being coupled second output terminal (6), the latter
being for    both to each other and to one first main electrode, connection
to a second terminal of the load and     the first main electrodes each
being coupled to a having at least a second transistor (PT2) for sup-
current source (T11, T12), and the second main plying a second current (i2)
related to a second    electrodes being coupled to one another by load
current flowing via the second output termi-  so  means of a second pair of
series-coupled resis- nal (6), first means (Ml) for generating a firstsig-
tors (R21, R22), one second main electrode be- nal (S1) which is a measure
of the first current    ing coupled to an input terminal (8) to receive at
(i1), second means (M2) for generating a second     leastthe
secondcurrent(i2) and the othersecond signal (S2) which is a measure of the
second cur-   main electrode being coupled to an output termi- rent (i2),
and protection means (B) for limiting the  55  nal (12) to supply the
second signal (S2). first and the second load current In order to pro- tect
the first (Al) and the second (A2) amplifier,  4. An amplifier arrangement
as claimed in Claim 1, characterized in that the amplifier arrangement
2, or 3, characterized in that the first amplifier 7 1 1111111 111111 11111
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(Al) further comprises at least a third transistor  load current flowing
via the first output terminal (PT3) for supplying a third current (i3)
related to  (5), and the second amplifier (A2) further com- the first load
current flowing via the first output  prises atleastafourth transistor(PT4)
forsupply- terminal (5), the first means (M1) are adapted to   ing a fourth
current (i4) related to the second load generate also a third signal (S3)
which is a meas-   5  currentflowing via the second outputterminal (6), 



ure of the third current (i3), the second amplifier  and in that the first
signal (SI) is a measure of (A2) further comprises at least a fourth
transistor  both the first (i1) and the fourth (i4) current and (PT4) for
supplying a fourth current (14) related to  the second (S2) signal is a
measure of both the the second load current flowing via the second
second (i2) and the third (i3) current. output terminal (8), the second
means (M2) are  10 adapted to generate also a fourth signal (S4)    8. An
amplifier arrangement as claimed in any one which is a measure of the
fourth current (i4), and  of the preceding Claims, characterized in that at
the third means (M3) are adapted to generate        least one of the means
(M1) is further adapted to also a second control signal (R2) which is a
generate at least one further control signal (R3) measure of the sum of the
third (S3) and the   15   which is a measure of one of the currents (i3)
fourth (S4) signal and which serves to control the  through the transistors
and which serves for con- protection means (B).
trolling the protection means. 5. An amplifier arrangement as claimed In
Claim 4, characterized in that the third means (M3) corn-  20
Patentanspriche prise two substantially identical devices for gen- erating
the first (RI) and the second (R2) control  1. Verstirkeranordnung mit
einem ersten Verstar- signal respectively.
ker (Al), der elnen ersten Eingangsanschlug (1) und einen ersten
Ausgangsanschlug (5) hat, wo- 6. An amplifier arrangement as claimed in
Claim 4   25  bei letztererzurVerbindung mit einem ersten An- or 5,
characterized in that the first means (MI)    schlullelnerLastdient, und
mindestens einen er- further comprise at least two transistors (T17,
sten Transistor (PTI) zum Liefern eines ersten, TI 8) each having a control
electrode, a first main  mit einem Ober den ersten Ausgangsanschlul (5)
electrode and a second main electrode, the con-     fliellenden ersten
Laststrom zusammenhingen- trol electrodes being coupled both to each other
30  den Stroms (1i) hat, mit einem zweiten Verstirker and to one first main
electrode, the first main     (A2), der einen zweiten Eingangsanschlug (2)
electrodes each being coupled to a current          und einen zweiten
AusgangsanschluB (6) hat, source (T21, T22), and the second main electro-
wobei letztererzurVerbindung mit einem zweiten des being coupled to each
other by means of a       Anschlul der Last dient, und mindestens einen
third pair of series-coupled resistors (R31, R32),  35  zweiten Transistor
(PT2) zum Liefern elnes zwei- one second main electrode being coupled to an
ten, mit einem Ober den zweiten Ausgangsan- Input terminal (9) to receive
the third current (i3)  schluB (8) flielenden ersten Laststrom zusam- and
the other second main electrode being cou-      menhingenden Stroms (i2)
hat, erste Mittel (MI) pled to an output terminal (13) to supply the third
zum Generieren eines ersten Signals (SI), des signal (S3), and in that the
second means (M2)  40  ein MailfOrden ersten Strom (i1) ist, zwelte Mittel
comprise at least two transistors each having a     (M2) zum Generieren
eines zweiten Signals (S2), control electrtode, a first main electrode and
a    das ein Mail fOr den zweiten Strom (i2) ist, und second main
electrode, the control electrodes       Schutzmittel (B) zum Begrenzen des
ersten und being coupled both to one anotherand toone first    des zweiten
Laststroms zum Schutz des ersten main electrode, the first main electrodes
each   45  (Al) und des zweiten (A2) Verstarkers, dadurch being coupled to
a current source, and the sec-     gekennzeichnet, daB die
Verstarkeranordnung ond main electrodes being coupled to one an-
weiterhin dritte Mittel (M3) zum Generieren eines other by means of a
fourth pair of series-coupled   ersten Steuersignals (RI) umfassen, das ein
resistors, one second main electrode being cou-     MaBfflrdie
Summeausdemersten (SI)unddem pled to an input terminal to receive the
fourth cur-  6o  zweiten (S2) Signal ist und des zur Steuerung der rent
(i4) and the other second main electrode be-   Schutzmittel (B) dient. ing
coupled to an output terminal to supply the fourth signal.
2. Verstirkeranordnung nach Anspruch 1, dadurch gekenrnzeichnet, daB die
dritten Mittel (M3) einen 7. An amplifier arrangement as claimed in Claim
1,  S6  Stromspiegel (TI3, T14) mit elnem Elngangsan- 2 or3, characterized
in thatthefirstamplifier(Al)   schluB (11, 12) zum Empfangen des ersten und
further comprises at least a third transistor (PT3)  des zweiten Signals
(S1, S2) und elnen Aus- for supplying a third current (i3) related to the
first  gangsanschluB (15, 16) zum Liefern des ersten 8    15
EP 0 406 967 B1                 16 Steuersignals (RI) umfassen, wobei der
Ein-       Stroms (13) umtalt, die ersten Mittel (MI) zum gangsanschluil
(11, 12) des Stromspiegeis und     Genereren auch elnes dritten Signals
(S3) ein- der Ausgangsanschlufi (15, 16) des Stromsple-     gerichtet sind,
das sin Mal far den dritten Strom gels mittels zweier In Reihe geschaltster
Transi-  (13) !st, der zweite Verstarker (A2) weiterhin min- storen (T15,
T16) miteinander gekoppelt sind,   5  destens elnen vierten Transistor
(PT4) zum Lie- von denen jeder sine Steuerelektrode, sine erste  fern eines
mit dem iiber den zweiten Ausgangs- Hauptelektrode und eine zweite
Hauptelektrode     anschlul (6) filelenden zweiten Laststrom zu- 



hat, wobei die beiden Steuerelektroden zum        sammenhangenden vierten
Stroms (i4) umfakt, Empfangen elner Bezugaspannung mit elnem          die
zweiten Mittel (M2) zum Generieren auch ei- Bezugsspannungsanschlui (20)
gekoppelt sind,  10  nes vierten Signals (S4) eingerichtetsind, das ein die
beiden ersten Hauptelektroden zum Empfan-     Mail fur den vierten Strom
(14) st, und die dritten gen sowohl des ersten (SI) als auch des zweiten
Mittel (M3) zum Generieren auch sines zweiten (S2) Signals mit dem
Eingangsanschlull (11, 12)   Steuersignals (R2) eingerchltetsind, das eln
Mall gekoppelt sind, und die zwelten Hauptelektroden  furdie Summe aus dem
dritten (S3) und dem vier- mit dem EingangsanschluB (11, 12) bzw. dem   15
ten Signal (S4) st und zum Steuern der Schutz- Ausgangsanschlufi (15, 16)
gekoppelt sind.        mittel (B) dient. 3. Verstairkeranordnung nach
Anspruch I oder 2,   5. Verstarkeranordnung nach Anspruch 4, dadurch
dadurch gakennzlchnet, dall die ersten Mittel    gekennzeichnet, daB die
dritten Mittel (M3) zwei (M1) mindestens zwel Transistoren (TI, T2) um-  20
nahezu identische Elnrichtungen zum Generie- fassen, von denenjedereine
Steuerelektrode, el-   ren des ersten (RI) bzw. des zweiten (R2) Steu- ne
erste Hauptelektrode und eine zweite Haupt-    ersignals umfassen.
elektrode hat, wobei die Steuerelektroden so- wohl miteinander als auch mit
der einen ersten  S. Verstlrkeranordnung nach Anspruch 4 oder 5,
Hauptelektrode gekoppelt sind, wobel die ersten   25  dadurch
gekennzelchnet, daB die ersten Mittel Hauptelektroden jeweils mit elner
Stromquelle    (MI) weitrhin mindestens zwel Transistoren (T5, T6)
gekoppelt sind und die zwelten Haupt-    (TI?, TI 8) umfassen, von denen
jedereine Steu- elektroden mittels eines Paares in Reihe ge-
erelektrode, esne erste Hauptelektrode und eine schalteter Widerstinde
(R11i, R12) miteinander    zweite Hauptelektrode hat, wobei die Steuerelek-
gekoppelt sind, wobel die sine zweite Hauptelek-  30  troden sowohl
mitelnander als such mit der olnen trode miteinem EingangsanschluS (7) zum
Emp-      ersten Hauptelektrode gekoppelt sind, wobel die fangen mindestens
des ersten Stroms (i1) und      ersten Hauptelektroden jewelis mit elner
Strom- die andere zwest Hauptelektrode mit elnem Aus-    quelle (T21, T22)
gekoppelt sind und die zweiten gangsanschlug (11) zum Liefern des ersten
Si-     Hauptelektroden mittels sines dritten Paares In gnals (SI)
gekoppelt sind, und daB die zwelten  35  Relhe geschalteterWiderstinde
(R31, R32) mit- Mittel (M2) mindestens zwel Transistoren (T7,     sinander
gekoppelt sind, wobel die eine zwelte T8) umfassen, von denen jeder eine
Steuerelek-    Hauptelektrode mit elnem EingangsanschluB (9) trode, eine
erste Hauptelektrode und eine zweite  zum Empfangen des dritten Stroms (13)
und die Hauptelektrode hat, wobei die Steuerelektroden    andere zwelte
Hauptelektrode mit elnem Aus- sowohl mielnander als auch mit der elnen
ersten   40  gangsanschluB (13) zum Llefern des dritten Si- Hauptelektrode
gekoppelt sind, wobel die ersten   gnals (83) gekoppelt !st, und dal die
zweiten Mit- Hauptelektroden jeweils mit einer Stromquelle    tel (M2)
mindestens zwel Transistoren umfassen, (T1l, T12) gekoppelt sind und die
zweiten Haupt-  von denen jeder eine Steuerelektrode, esne erste elektroden
mittels eines zweiten Paares In Reihe  Hauptelektrode und eine zweibe
Hauptelektrode geschaltster Widerstfinde (R21, R22) miteinan-  45  hat,
wobel die Steuerelektroden sowohi miteinan- der gekoppelt sind, wobei die
sine zweite Haupt-  derals much mit der einen ersten Hauptelektrode
elektrode mit elnem EingangsanschluB (8) zum      gekoppelt sind, wobel die
ersten Hauptslektro- Empfangen mindestens des zweiten Stroms (i2)      den
jeweils mit einer Stromquelle gekoppelt sind und die andere zweite
Hauptblektrode mit einem    und die zweitsn Hauptelektroden mittels eines
Ausgangsanschlul (12) zum Liefern des zweiten  so  vlerten Paares in Reihe
geschalteter Widerstin- Signals (S2) gekoppelt ist.
de miteinander gekoppelt sind, wobei die eine zweite Hauptelektrode mit
elnem Eingangsan- 4. Verstarkeranordnung nach Anspruch 1, 2, 3 oder
schluR zum Empfangen des vberten Stroms (14) 4, dadurch gekennzeichnet, dal
der erste Ver-     und die andere zweite Hauptelektrode mit einem stirker
(Al) weiterhin mindestens einen dritten  s5  AusgangsanschluB zum Liefern
des vierten Si- Transistor (PT3) zum Liefern eines mit dam Ober   gnals
gekoppelt Ist. den ersten AusgangsanschluR (5) flielenden er- sten
Laststrom zusammenhangenden dritten       7. Verstgrkeranordnung nach
Anspruch 1, 2 oder 3, I      1       I S    17                 EP 0 408 967
B1                 18 dadurch gekennzeichnet, da& der erste Verstar-
commander les moyens de protection (B). ker (Al) weiterhin mindestens einen
dritten Tran- slator (PT3) zum Liefern olnes mit dem Ober den  2. Circuit
d'amplification selon la revendication 1, ersten AusgangsanschluB (5)
flileSenden ersten    caracteris en ce quo les troisiemes moyens Lastatrom
zusammenhangenden dritten Stroms   5    (M3) comportent un miroir de
courant (T13. T14) (i3) umfaitund derzweite Verstirker (A2) weiter-
presentant une borne d'entree (11 12) pour reo- hin mindestens eonen
vierten Transistor (PT4)     voir les premier (SI) et deuxibme (S2) signaux
et zum Liefern eines mitdem Ober den zweiten Aus-    une borne de sortie
(15, 16) pour fournir le pre- gangsanschlull (8) flieslenden zweiten
Laststrom  mier signal de commando (RI), la borne d'entrde 



zusammenhfngenden vierten Stroms (i4) um-  10     (I1, 12) du miroirde
courant etla borne de sortie falt, und dag des erste Signal (SI) ein MaB
fOr   (15, 16) du miroir de courant Atant couplees l'un sowohl den ersatn
(i1) als such den vierten Strom  A l'autre au moyen de deux transistors
(T15, T16) (14)1st und das zwelte Signal (S2) ein Mai fOr so-  montes en
sere et prhsentant chacun une Ale- wohl den zweiten (12) als auch den
dritten (i3)   trode de commando, savolrune premieree lectro- Strom ist.
15      de principals et une deuxieme electrode principa- le, les deux
Alectrodes de commando etant cou- 8. Verstarkeranordnung nach elnem der
vorherge-       plees A une borne de tension de reference (20) henden
AnsprOcho, dadurch gekennzeichnot,         pour recovoir une tension de
reference, les deux daB mindestens eines der Mittel (Ml) weiterhin
premieres electrodes pnncipales etant couplees eingerichtet ist, mindestens
ein weltres Steuer-  20  A la borne d'entree (11, 12) pour recevoir le pre-
signal (R3) zu generieren, das ein Mai fOr oenen  mier signal (SI) aussi
bien que le deuxieme si- derdurch die Translstorenflieenden Strome (13)
gnal (S2), et les deuxlemes electrodes principa- let und das zur Steuerung
der Schutzmittel dient  les etant couplees A la borne d'entree (11, 12)
respectivement t la borne de sortie (15, 16). 25 Revendlcatlons
3. Circultd'amplification selon la revendicatlon I ou 2, caracterise en oe
quo les premiers moyens 1. Circuit d'amplification comportant un premier
(Ml) comportent au moins deux transistors (TI, amplificateur (Al)
presentant une premlire bor-    T2) ayant chacun une Alectrode de commando,
ne de d'entree (1) et une premiere borne de sortie    0  savoir une
premiere electrode principalo et une (5), la borne mentlonnee en dernmure
instance     deuxibme 6lectrode principale, les electrodes de etant concue
pour etre retie Ai une premiere bor-  commando etant couplees l'une t
l'autre aussi ne d'une charge et presentant au moins un pre-    bien qu'a
une premiere Alectrode principale, lea mlertransistor(PTI) pourfournirun
premibrcou-     premleres electrodes principales etant couplees rant (il)
relatif A un premier courant de charge se   35  chacune A une source de
courant (T5, T6), et les propageant par l'lntermedlalre de la premiere
deuxibmes electrodes principales Atant couplhes borne de sortie (5), un
douxinime amplificateur  lPune A l'autre au moyen d'une paire de rhsistan-
(A2) presentant une deuxibme borne d'entree (2)   ces (R1, R12) monties en
sefe, une douxieme et une deuxieme borne de sortie (6), la borne
electrode principals etant couplee a une borne mentionnee on dernikre
instance etant concue  4o  d'entree (7) pour recovoir au moins Is premier
pouretre relihe A une deuxibme borne de la char-  courant (i1) et l'autre
deuxibme electrode princi- ge et presentant au molns un deuxibme transistor
pale etant couplee A une borne de sortie (11) pour (PT2) pourfournirun
deuxibme courant (12) relatif  fournir le premier signal (S1), et en oe que
les A un deuxieme courant de charge se propageant     deuxlemes moyens (M2)
comportent au moins parl'intermhdiaire de la deuxiAme borne de sortie  46
deux transistors (17, T8) ayant chacun une Ale-o (8), de premiers moyens
(Ml) pour engendrer un    trod. de commando, savoirune premihre electro-
premier signal (SI) qui est une mesure du pre-    de principal setune
deuxiAme electrode principa- mier courant (i1), de deuxiemes moyens (M2)
le, les electrodes de commando etant couplees pour engendror un deuxiAme
signal (S2) qui est   lNune A l'autre aussi bion qu'A une premllre elec-
une mesure du deuxiAme courant (12), et des  co   trode principale, les
premieres electrodes princi- moyens de protection (B) pour limiter les
premier  pales etant couplees A une source de courant et deuxihme courants
de charge afin de proteger   (T11, T12) et les deuxihmes electrodes
principa- les premler(AI) etdeuxibme(A2)amplificateurs,     les Atant
coupiees l'une A lautre au moyen d'une caracterlse en ce quo Io circuit
d'ampllfication  deuxieme pairs de rhsistances (R21, R22) mon- comporte
encore de trolsi9mes moyens (M3)   5     tees en serie, une deuxibme
6lectrode principals pour engendrer un premier signal de commando
etant oouplee A une borne d'entree (18) pour re- (RI) qui est une mesure de
la somme des premier   cevoir au molns le deuxibme courant (i2) et l'autre
(SI) et deuxiAme (82) signaux et qui sert A       deuxieme electrode
principals etant couplhe A 10 111111111111111.111111111111111    19
EP 0 406 967 B1                 20 une borne de sortie (12) pourfournirlo
deuxieme   trode principals, lea premieres electrodes princi- signal (S2).
pales etant couplies chacune A une source de courant, et les deuxiemes
electrodes principales 4. Circuit d'amplification selon la revendication 1,
2  etant couplees l'une a I'autre au moyen d'une ou 3, caracterbe en co que
Is premier amplifica-   5  quatrieme pair de risistancoss montees en sMrie,
teur (Al) comporte encore au moins un troislime   une douxiems electrode
principale etant couplhe transistor (PT3) pourfournir un troisieme courant
A une borne d'entree pour recevoir le quatrieme (13) relatif au premier
courant de charge so pro-  courant (14) et l'autre deuxieme electrode
princi- pageant par l'interm6diaire de la premiere borne  pale etant
couplee A une borne de sortie pour 



de sortie (5), les premiers moyens (MI) sont  10  fournir 1s quatribme
signal. adapt~s de manlere A engendrer egalement un trobsieme signal (S3)
qui est une mesure du troi-  7. Circuit d'amplification selon la
revendicatbon 1, 2 sieme courant (i3), le deuxieme amplificateur     ou 3,
caracterise on ce quo le premier amplifica- (A2) comporte au moins un
quatrieme transistor    teur (Al) comporte encore au mons un troisibme
(PT4) pour fournir un quatrieme courant (14) rela-  15  transistor (PT3)
pourfournir un troisieme courant tif au deuxieme courant de charge se
propageant   (i3) relatif au premier courant de charge se pro-
parl'lnterm6diaire de la deuxieme borne de sortie  pageant par
l'intermbdiaire de la premiere borne (6), les douxiemes moyens (M2) sont
congus de     de sortie (5), et que le deuxieme amplificateur maniere A
engendreregalement un quatrieme si-     (A2) comport. encore au moins un
quatribme gnal (S4) qui est une mesure du quatrieme cou-  20  transistor
(PT4) pour fournir un quatribme cou- rant (14), et les troisiemes moyens
(M3) sont     rant (i4) relatif au douxilme courant de charge se concus de
manilre A engendrer egalement un         propageant par l'intermedialre de
la douxieme deuxibme signal de commando (R2) qui est une       borne de
sortie (6), et en ce que le premier signal mesure de la somme des troisibme
(83) et qua-     (S1) est une mesure du premier (i1) aussi bien trieme (S4)
signaux et qui sort A commander les  25  quo du quatrieme courant (i4) et
quo Is deuxieme moyens de protection (B).                         signal
(S2) est une mesure du deuxieme (i2) aus- si bien quo du troisieme (i3)
courant. 5. Circuit d'amplification selon la revendication 4, caracterbse
en co que les troisiemes moyens    8. Circuit d'amplification selon l'une
quelconque (M3) comportent deux dispositifs sensiblement  9o  des
revendications precedentbs, caracterise en Identiques pour engendrer le
premier (RI) res-    co qu'au moins l'un des moyens (Ml) est encore
pectivementledeuxieme (R2) signal de comman-      adapte A engendrer au
molns encore un autre si- de.
gnal de commande (R3) qui est une mesure de l'un des courants (i3)
traversant les transistors et 6. Circuit d'amplification selon la
revendlcation 4 ou   35  qui sert A commander les moyens de protection. 5,
caracterise en ce que les premiers moyons (M1) comportnt au moins deux
transistors (TI 7, TI 8) ayant chacun une electrode de commando, savoir une
premibre 6lectrode principalo et une deuxibme electrode principal., les
electrodes de   40 commando etant coupl6es l'une A l'autre aussi bien qu'A
une premiere electrode principals, les premieres electrodes principales
etant coupl6es chacune A une source de courant (T21, T22), et les deuxiemes
electrodes principales etant cou-  45 pl6es l'une A l'autre au moyen d'une
troisieme pairo de r~sistances (R31, R32) montees en se- rie, une douxibme
electrode principal. etant cou- plee A une borne d'entr6e (9) pour recevoir
le trol- sieme courant (13) et l'autre deuxibme electrode   6o principale
etant couplee a une borne de sortie (13) pour fournir le troisieme signal
(83), et en ce que les deuxiemes moyens (M2) comportent au moins deux
transistors ayant chacun une electro- de de commando, savoir une premiere
6lectrode  cs principals et une deuxieme 6lectrode principals, les
electrodes de commando etant couplees l'une A l'autre aussi bien qu'a une
premiere Aeo- 11 * I11111111111111111 11lII11111    


