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pair Is adjusted asymmetrically and, consequently, an undesired non-linear
signal transmission from the in- The invention relates to an
amplifierarrangement  put terminal to the output terminal takes place. In
ad- being provided with a differential pair comprising at  dition, this
disadvantage is enhanced because the least a first and a second transistor
of a first conduc-   5   voltage on the second main electrode
ofthefirsttran- tivity type, a first main electrode of the first transistor
sistor varies with variations of the positive supply vol- and a first main
electrode of the second transistor be-  tage, whereas the voltage on the
second main elec- ing mutually coupled and coupled to a first supply ter-
trode of the second transistor does not substantially minal by means of a
current source, a control elec-  vary in that case. trode of the first
transistor being coupled to an input  10  It is an object of the Invention
to provide an am- terminal and a control electrode of the second tran-
plifler arrangementwith improved linearsignal trans- sistor being coupled
to an output terminal, with a cur-  mission. rent mirror comprising at
least a third and a fourth     An amplfierarrangementaccording to the
inven- transistor of a second conductivity type, a first main  tion is
characterised In that the control electrode of electrode of the third
transistor and a first main elec-   15  the first transistor is coupled to
the common terminal trode of the fourth transistor being mutually coupled
by means of a first level shifting circuit which provides and coupled to a
second supply terminal by means of  a fixed voltage difference between the
common ter- a common terminal, a second main electrode of the     minal and
the control electrode of the firsttransistor. third transistor being
coupled to a second main elec-  By means of the level shifting circuit thus
coupled a trode of the first transistor and a second main elec-   20  fixed
voltage-difference is applied between the com- trode of the fourth
transistor being coupled to a sec-  mon terminal and the control electrode
of the first ond main electrode of the second transistor, and with
transistor, so that a coupling is achieved between the a buffer stage
comprising at least a fifth transistor of  voltages on the second main
electrodes of the first the first conductivity type, a control electrode of
the  and second transistors. Consequently, the voltage fifth transistor
being coupled to the second main elec-   25   difference between the
respective voltages can be trode of the second transistor, a first main
electrode  adjusted to zero volts and thus an improved linearsig- of the
fifth transistor being coupled to the output ter-  nal transmission is
obtained. minal and a second main electrode of the fifth tran-     It is to
be noted that United States Patent US-A- sistor being coupled to the second
supply terminal.   3 619 798 discloses a current conveyor with a differ-
Such an amplifier arrangement can be widely  30   ential transistor pair,
additional transistors being pro- used and, more specifically, be used as a
voltage-to-  vided to obtain azero voltage offset between the Input current
converter in integrated semiconductor cir-   and the output of the
differential transistor pair. It is cuits.
further noted that United States Patent US-A-4 258 An amplifier arrangement
of the described type    331 discloses a differential amplifier including a
cur- is known from United States Patent US 4,338, 527.   35  rent mirror
with additional transistors at the input por- In this known amplifier
arrangement the input ter-  tion. The additional transistors act to absorb
the base minal is connected to a grounded voltage source, the  current of
the differential pair and to maintain the in- first and second supply
terminals being connected to  put terminal voltage of the differential
amplifier at a negative and a positive supply voltage respectively.
substantially zero potential when no input signal is re- Furthermore, the
mutuallycoupled control electrodes   40   ceived irrespective of variations
of the power source of the third and fourth transistors are connected tothe
voltage. mutually coupled second main electrodes of the first     An
amplifier arrangement according to the inven- and third transistors, so
that the second main elec-  tion can furthermore be characterised in that
the con- trode of the first transistor is adjusted to a voltage  trol
electrode of the fifth transistor is coupled to the equal to the positive
supply voltage minus the voltage   45   second main electrode of the second
transistor by between the second main electrode and the control    means of
a second level shifting circuit. By means of electrode of the third
transistor. The second main   the second level shifting circuit thus
coupled, an ad- electrode of the second transistor, however, when
justable voltage is applied between the control elec- discarding the
offsetvoltage between the inputtermi-  trode of the fifth transistor and
the second main elec- nal and the output terminal, is adjusted to a voltage
50  trode of the second transistor, so that the voltage be- equal to the
voltage on the input terminal augmented  tween the second main electrode
and the control by the voltage between the second main electrode
electrode of the second transistor is adjustable. This and the control
electrode of the fifth transistor. This  is advantageous in that the
influence of the Early-ef- known amplifier arrangement Is disadvantageous
In    fect on both the second and first transistors can be re- that with an
arbitrary choice of the two supply voltag-   55   duced. The Early-effect
relates to variations of the es there is a voltage difference between the
respec-  gain factor of a transistor due to variations of Its sec- tive
voltages on the second main electrodes of the   ond main electrode -
control electrode voltage. By first and second transistors, so that the
differential  means of the level shifting circuits Inserted according 2    
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the second main electrode - control  justing currents through the first and
second transis- electrode voltages of both the second and first tran-
tors, if the control electrodes of the third and fourth sistors can be
adjusted to zero volts, at which voltage  transistors are coupled to the
second main electrode the influence of the Early-effect is practically
nothing.  of the third transistor. An embodiment of an amplifier
arrangement ac-   5    A still further embodiment of an amplifier ar-
cording to the invention can be characterised in that  rangement according
to the invention may be charac- the first level shifting circuit comprises
a transistor of  terised in that the current source connected to the dif-
the second conductivity type and a current source, a  ferential pair and
the current source belonging to the first main electrode of the transistor
of the first level  second level shifting circuit are arranged for produc-
shifting circuit being coupled to both the second sup-  10  ing
substantially equal currents. With a current mirror ply terminal by means
ofthe current source of the first  comprising only the third and fourth
transistors, this level shifting circuit and to the common terminal, a
embodiment is advantageous in that the control elec- second main electrode
ofthe transistor of the firstlev-  trode current of the fourth transistor
is equal to the el shifting circuit being coupled to the first supply ter-
sum of the control electrode currents of the third and minal and a control
electrode of the transistor of the   15  fourth transistors because the
current-source cur- first level shifting circuit being coupled to the
control  rents are equal. Consequently, in addition to equal electrode of
the first transistor. In this embodiment  second main electrode currents of
the third and fourth the second main electrode and the control electrode
transistors, also equal control electrode currents are of the first
transistor are coupled by means of two ser-  applied to the second main
electrodes of the first and ially opposed control electrode - main
electrode junc-   20  second transistors, so that the aforementioned offset
tions, so thatthe voltage between these electrodes is  voltage is
practically zero. adjusted to practically zero volts. In addition, the cur-
The invention will be furtherexplained with refer- rent source thus coupled
achieves that the various   ence to the appended drawing, in which voltages
in the amplifier arrangement are no longer      Fig. 1 shows an
amplifierarrangement according related to the voltage coupled to the second
supply   25  to the state of the art, terminal, so that larger output
signals can be tapped    Fig. 2 shows an embodiment of an amplifier ar-
from the output terminal. Moreover, in this embodi-      rangement
according to the invention, and mentthe control electrode currents of the
firstand the   Fig. 3 shows a further embodiment of an ampli- additional
transistors are oppositely oriented. This is  fler arrangement according to
the invention. advantageous in that the control electrode currents of  30
In these Figures like components are denoted by these transistors
compensate each other if properly  like reference characters. dimensioned,
so that the amplifier arrangement In a      The prior-art amplifier
arrangement represented state of rest does not cause any current to flow
in Fig. 1 shows a differential pair of a first transistor through the input
terminal and, consequently, has a  N1 and a second transistor N2, whose
mutually cou- high input impedance.                           35  pled
emitters are coupled to a first supply terminal 1 A further embodiment of
an amplifier arrange-     by means of a current source 11. The bases of the
ment according to the invention may be characterised  transistors N1 and N2
are coupled, respectively, to an in that the second level shifting circuit
comprises a  input terminal 3 for supplying an input signal Vin and
transistor of the second conductivity type and a cur-  an to output
terminal 4 for tapping an output signal rent source, a first main electrode
of the transistor of  40   Vuit. The collectors of the transistors N1 and
N2 are the second level shifting circuit being coupled to both  coupled to
respective input and output terminals of a the second supply terminal by
means of the current   current mirror circuit, which terminals are
constituted source of the second level shifting circuit and to the  by the
collectors of a third transistor P1 and a fourth control electrode of
thefifth transistor, a second main  transistor P2 respectively. The
emitters of the third electrode of the transistor of the second level
shifting   45   and fourth transistors are coupled to a second supply
circuit being coupled to the first supply terminal and  terminal 2 by means
of a common terminal 5. The bas- a control electrode of the transistor of
the second lev-  es of the transistors P1 and P2 are mutually coupled el
shifting circuit being coupled to the second main  and also coupled to the
collector of transistor P1, electrode of the second transistor. In this
embodi-  whereas the collector of transistor P2 is likewise cou- ment the
second main electrode and the control elec-   50   pled to the base of a
fifth transistor N3. This transistor trode of the second transistor are
coupled by means  N3 constitutes a buffer stage in which its collector is
of two serially opposed control electrode - main elec-  coupled to the
supply terminal 2 and its emitter to the trode junctions, so that also the
voltage between    output terminal 4. The input signal Vin produces com-
these electrodes is adjusted to practically zero volts.  plementary current
changes In the transistors N1 and Since the additional transistor further
applies a con-  55   N2 with the transistors P1 and P2ofthe currentmirror
trol electrode current to the second main electrode of  following the
current changes in the transistor NI. the second transistor, in this
further embodiment the  Consequently, the base of the transistor N3
receives offset voltage is likewise reduced due to unequal ad-  a
differential current which is the difference between 3    
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currents of the transistors N2 and P2,   base is also coupled to the supply
terminal 2 by which differential current is amplified by the transis-
means of the current source 13. The collector of the tor N3. The amplified
differential current results in the  transistor P4 is connected to the
supply terminal 1. output signal Vuit.                                  The
level shifting circuits 6 and 7 thus arranged However, the prior-art
amplifier arrangement has an    5   cause mutually equal voltages to occur
on the collec- undesired non-linear signal transmission as a result  tors
of the transistors N1 and N2. In addition, contrary of unequal voltages on
the collectors of the transis-  to the corresponding voltages in Fig. 1,
the voltages tors N1 and N2, which voltages are determined by the   are not
related to the supply voltage but to the adjust- control voltage connected
to the supply terminal 2     ed voltage on the input terminal. Because the
base and the adjusted voltage of the input terminal 3 re-   10   and the
collector of transistor N1 are coupled by spectively. The non-linear signal
transmission is also  means of the serially opposed base-emitter junctions
amplified because the collectorvoltageof the transis-  of the transistors
P3 and P1, there will be a voltage tor N1 varies when said supply voltage
varies. Resul-  between the base and the collector of transistor N1 tant
voltages between the collector and the base of    which is practically zero
volts, with an attendant re- both transistor N1 and transistor N2 achieve
that the   15   duced influence of the Early-effect on the transistor
prior-art amplifier arrangement circuit is impeded by  N1. Furthermore, the
current source 12 thus coupled the Early-effect. An additional disadvantage
of this   causes a reduced influence ofvariations of the supply amplifier
arrangement is Its offset voltage between    voltage on the base-collector
voltage of the transistor the input terminal 3 and the output terminal 4.
Be-    NI. So as to obtain a likewise reduced influence of cause the
base-emitter voltages of the transistors P1   20  the Early-effect on the
transistor N2, the base and the and P2 are equal, these transistors carry
equal col-    collector of transistor N2 are coupled by means of the lector
currents. The collector current of transistor P1  serially opposed
base-emiter junctions of the tran- together with the base currents of the
transistors P1  sistors N3 and P4, so that a voltage of practically zero
and P2 is applied to the collector of transistor N1,   volts is adjusted
also between the base and collector whereas the collector current of
transistor P2 minus   25   of transistor N2. When adding to the arrangement
of the base current of transistor N3 is applied to the col-  Fig. I the
level shifting circuit 6 without adding the lector of transistor N2.
Consequently, the transistors  level shifting circuit 7, the level shifting
circuit 6 is re- N1 and N2 carry both unequal collector currents and
quired to comprise a diode inserted between the emit- unequal
emittercurrents of which the latter cause un-  ters of the transistors P1
and P3. The base-collector equal base-emitter voltages. Since the emitters
of the   30   voltage of transistor NI is then made equal to the cor-
transistors N1 and N2 are mutually coupled, these      responding voltage
of transistor N2, so that the Early- unequal base-emittervoltages result in
the undesired   effect again has a reduced influence on transistors N1
offset voltage.                                        and N2 with an
attendant improved linearity of the sig- A further disadvantage of the
prior-art amplifier  nal transmission. An additional advantage of the use
of arrangement is Its relatively low input Impedance   35  the level
shifting circuit 6 is the opposite orientation which Is especially
undesired if the amplifier arrange-  of the base currents of the
transistors N1 and P3. ment is used as a voltage-current conversion
circuit.  When properly choosing the adjusting currents Fig. 2 shows an
embodiment of an amplifier ar-    through these transistors, the base
current oftransis- rangement according to the invention in which a first
tor N1 in an absolute sense is equal to the base cur- level shifting
circuit 6 and a second level shifting cir-  40   rent of transistor P3 so
that in a state of rest no current cuit 7 are additionally inserted in the
amplifier ar-  flows through input terminal 3. This increases the in-
rangement shown in Fig. 1. The level shifting circuit  put impedance. In
addition, the level shifting circuit 7 6 comprises a transistor P3 as well
as a current       applies the base current of transistor P3 to the collec-
source 12 and is coupled between the base of the       tor of transistor
N2, which base current is oriented transistor N1 and the common terminal 5.
In this ar-  45   similar to the base currents of the transistors P1 and
rangement the base of transistor P3 is coupled to the  P2 applied to the
collector of transistor N1. This re- base of transistor N1 and the emitter
of transistor P3  duces the current inequality of the currents flowing is
coupled to the common terminal 5. This terminal 5   through the transistors
N1 and N2 caused by the cur- is also coupled tothe supply terminal 2across
the cur-  rent mirror circuit (P1, P2), which results in a reduc- rent
source 12. The collector of the transistor P3 is  50  tion of the undesired
offset voltage between the input coupled to the supply terminal 1. The
level shifting cir-  and output terminals. If the currents of the current
cult 7 comprises a transistor P4 as well as a current  sources 11 and 13
are equal, a minimum offset voltage source 13 and is inserted between the
mutually cou-    will be obtained, because then the base current of pled
collectors of the transistors N2 and P2 and the   transistor P3 will be
equal to the sum of the base cur- base of transistor N3. In this
arrangement the base of  55   rents of the transistors P1 and P2.
transistor P4 is coupled to the mutually coupled col-      The further
embodiment of an amplifier arrange- lectors of the transistors N2 and P2
and the emitter   ment according to the invention represented in Fig. 3 of
transistor P4 to the base of transistor N3, which   differs from the
embodiment represented in Fig. 2 in 4    
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which the current mirror circuit and,       pled to a first supply terminal
(1) by means of a consequently, the level shifting circuit 6 are ar-
currentsource (I1), acontrol electrodeof thefirst ranged. To the current
mirror circuit a transistor P5 of  transistor (N1) being coupled to an
input terminal the second conductivity type is added, which is cou-     (3)
and a control electrode of the second transis- pled via its emitter and
collector respectively, to the   5  tor (N2) being coupled to an output
terminal (4), collector of the transistor P2 and the base of transis-  with
a current mirror comprising at least a third tor N3 and the collector of
transistor N2. The base of   (P1) and a fourth (P2) transistor of a second
con- transistor P5 is coupled to the collectors of the tran-  ductivity
type, a first main electrode of the third sistors N1 and P1, so that Fig. 3
differs from Fig. 2 in  transistor (P1) and a first main electrode of the
this respect, because the bases of the transistors P1   10  fourth
transistor (P2) being mutually coupled and and P2 are coupled to the
collector of the transistor     coupled to a second supply terminal (2) by
means P2. Furthermore, a diode D1 is added to level shifting   of a common
terminal (5), a second main elec- circuit 6, which diode may be arranged,
for example,     trode of the third transistor (P1) being coupled to as a
diode-coupled transistor. The diode D1 is insert-    a second main
electrode of the first transistor ed between the emitter of the transistor
P3 on the one   15  (N1) and a second main electrode of the fourth hand and
the common terminal 5 and the current           transistor (P2) being
coupled to a second main source 12 on the other. This embodiment
illustrates a     electrode of the second transistor (N2), and with manner
in which a reduction of the influence of the       a buffer stage
comprising at least a fifth transis- Early-effect is obtained when a
different type of cur-   tor (N3) of the first conductivity type, a control
rent mirror circuit is used. The voltage between the   20  electrode of the
fifth transistor (N3) being cou- base and the collectorof transistor N1 is
now adjusted     pled to the second main electrode of the second to
practically zero volts by coupling the base of tran-  transistor (N2), a
first main electrode of the fifth sistor N1 to the collector of transistor
N1 via the base-  transistor (N3) being coupled to the output termi-
emitter junction of transistor P3, the anode-cathode      nal (4) and a
second main electrode of the fifth junction of diode D1, the
emitter-basejunction oftran-   25  transistor (N3) being coupled to the
second sup- sistor P1 and the emitter-base junction of transistor     ply
terminal (2), characterised in that the control P5. With respect to the
base-collectorvoltage of tran-   electrode of the first transistor (N1) is
coupled to sistor N2 nothing has changed compared to Fig. 2.         the
common terminal (5) by means of a first level The Invention is not
restricted to the embodi-        shifting circuit (6) which provides a
fixed voltage ments shown. Within the scope of the appended   30
difference between the common terminal (5) and claims a number of
variations may be contemplated         the control electrode of the first
transistor (N1). by those skilled In the art. For example, the differen-
tial pair may be arranged in various ways, for exam-  2. Amplifier
arrangement as claimed in Claim 1, pie, by means of Darlington transistors.
Also the cur-   characterised in that the control electrode of the rent
mirror circuit may be Implemented In more ways   35  fifth transistor (N3)
is coupled to the second main than the one shown, in which circuit the
influence of     electrode of the second transistor (N2) by means the
Early-effect can always be reduced by adapting       of a second level
shifting circuit (7). one or both level shifting circuits. Also a
substitution of the bufferstage comprising the third transistor with  3.
Amplifier arrangement as claimed in Claim 1 or another buffer stage
comprising, for example, a Dar-  40  2, characterised in that the first
level shifting cir- llngton transistor, Is one of the options whereas the
cuit (6) comprises a transistor (P3) of the second object aimed at can be
achieved by adapting one or        conductivity type and a current source
(12), a first both levelshifting circuits. Furthermore, the amplifier
main electrode of the transistor (P3) of the first arrangement according to
the Invention can be ar-        level shifting circuit (6) being coupled to
both the ranged to comprise transistors of a conductivity type   45  second
supply terminal (2) by means of the cur- opposite to the transistors shown
in the Figures or      rent source (12) of the first level shifting circuit
(6) also unipolar transistors or a combination of unipolar    and to the
common terminal (5), a second main and bipolar transistors.
electrode of the transistor (P3) of the first level shifting circuit (6)
being coupled to the first sup- 50       ply terminal (1) and a control
electrode of the Claims
transistor (P3) of the first level shifting circuit be- ing coupled to the
control electrode of the first 1. Amplifier arrangement being provided with
a dif-      transistor (N1). ferential pair comprising at least a first
(N1) and a second (N2) transistor of a first conductivity  55   4.
Amplifier arrangement as claimed in Claim 2 or type, a first main electrode
of the first transistor  3, characterised in that the second level shifting
(N1) and a first main electrode of the second         circuit (7) comprises
a transistor (P4) of the sec- transistor (N2) being mutually coupled and
cou-       ond conductivity type and a current source (13), 5    
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which the current mirror circuit and,        pled to a first supply
terminal (1) by means of a consequently, the level shifting circuit 6 are
ar-         current source (I1), a control electrode of the first ranged.
To the current mirror circuit a transistor P5 of  transistor (N1) being
coupled to an input terminal the second conductivity type is added, which
is cou-      (3) and a control electrode of the second transis- pled via
its emitter and collector respectively, to the   5  tor (N2) being coupled
to an output terminal (4), collector of the transistor P2 and the base of
transis-   with a current mirror comprising at least a third tor N3 and the
collector of transistor N2. The base of    (P1) and a fourth (P2)
transistor of a second con- transistor P5 is coupled to the collectors of
the tran-   ductivity type, a first main electrode of the third sistors N1
and P1, so that Fig. 3 differs from Fig. 2 in  transistor (P1) and a first
main electrode of the this respect, because the bases of the transistors P1
10  fourth transistor (P2) being mutually coupled and and P2 are coupled to
the collector of the transistor     coupled to a second supply terminal (2)
by means P2. Furthermore, a diode D1 is added to level shifting    of a
common terminal (5), a second main elec- circuit 6, which diode may be
arranged, for example,      trode of the third transistor (P1) being
coupled to as a diode-coupled transistor. The diode D1 is insert-     a
second main electrode of the first transistor ed between the emitterofthe
transistor P3 on the one   15  (N1) and a second main electrode of the
fourth hand and the common terminal 5 and the current            transistor
(P2) being coupled to a second main source 12 on the other. This embodiment
illustrates a     electrode of the second transistor (N2), and with manner
in which a reduction of the influence of the       a buffer stage
comprising at least a fifth transis- Early-effect is obtained when a
different type of cur-    tor (N3) of the first conductivity type, a
control rent mirror circuit is used. The voltage between the   20
electrode of the fifth transistor (N3) being cou- base and the
collectoroftransistor NI is now adjusted     pled to the second main
electrode of the second to practically zero volts by coupling the base of
tran-   transistor (N2), a first main electrode of the fifth sistor N1 to
the collectorof transistor N1 via the base-  transistor (N3) being coupled
to the output termi- emitter junction of transistor P3, the anode-cathode
nal (4) and a second main electrode of the fifth junction of diode D1, the
emitter-basejunction oftran-   25  transistor (N3) being coupled to the
second sup- sistor P1 and the emitter-base junction of transistor      ply
terminal (2), characterised in that the control P5. With respect to the
base-collector voltage of tran-   electrode of the first transistor (N1) is
coupled to sistor N2 nothing has changed compared to Fig. 2.         the
common terminal (5) by means of a first level The Invention is not
restricted to the embodi-         shifting circuit (6) which provides a
fixed voltage ments shown. Within the scope of the appended   30
difference between the common terminal (5) and claims a number of
variations may be contemplated         the control electrode of the first
transistor (N1). by those skilled in the art. For example, the differen-
tial pair may be arranged in various ways, for exam-   2. Amplifier
arrangement as claimed in Claim 1, ple, by means of Darlington transistors.
Also the cur-    characterised In that the control electrode of the rent
mirror circuit may be Implemented in more ways   35  fifth transistor(N3)
is coupled to the second main than the one shown, In which circuit the
influence of      electrode of the second transistor (N2) by means the
Early-effect can always be reduced by adapting         of a second level
shifting circuit (7). one or both level shifting circuits. Also a
substitution of the buffer stage comprising the third transistorwith  3.
Amplifier arrangement as claimed in Claim 1 or another buffer stage
comprising, for example, a Dar-  40  2, characterised In that the first
level shifting cir- lington transistor is one of the options whereas the
cuit (6) comprises a transistor (P3) of the second object aimed at can be
achieved by adapting one or         conductivity type and a current source
(12), a first both level shifting circuits. Furthermore, the amplifier
main electrode of the transistor (P3) of the first arrangement according to
the invention can be ar-         level shifting circuit (6) being coupled
to both the ranged to comprise transistors of a conductivity type   45
second supply terminal (2) by means of the cur- opposite to the transistors
shown in the Figures or        rent source (12) of the first level shifting
circuit (6) also unipolar transistors or a combination of unipolar    and
to the common terminal (5), a second main and bipolar transistors.
electrode of the transistor (P3) of the first level shifting circuit (6)
being coupled to the first sup- 50      ply terminal (1) and a control
electrode of the Claims
transistor (P3) of the first level shifting circuit be- ing coupled to the
control electrode of the first 1. Amplifier arrangement being provided with
a dif-       transistor (N1). ferential pair comprising at least a first
(N1) and a second (N2) transistor of a first conductivity  55   4.
Amplifier arrangement as claimed in Claim 2 or type, a first main electrode
of the first transistor   3, characterised in that the second level
shifting (N1) and a first main electrode of the second          circuit (7)
comprises a transistor (P4) of the sec- transistor (N2) being mutually
coupled and cou-        ond conductivity type and a current source (13),
a first main electrode of the transistor (P4) of the  gekoppelt is, dadurch
gekennzeichnet, daS die 



second level shifting circuit (7) being coupled to   Steuereiektrode des
ersten Transistors (N1) mit- both the second supply terminal (2) by means
of     tels elner ersten Pegelverschlebeschaltung (8) the currentsource
(13) of the second level shifting  mit dam gemeinsamen AnschluR (5)
gekoppelt circuit (7) and to the control electrode of the fifth   5  !st,
wodurch eine feste Spannungsdifferenz zwl- transistor (N3), a second main
electrode of the     schen dem gemeinsamen AnschluB (5) und der transistor
(P4) of the second level shifting circuit  Steuerelektrode des ersten
Transistors (NI) er- (7) being coupled to the first supply terminal (1)
halten wird. and a control electrode of the transistor (P4) of the second
level shifting circuit (7) being coupled   10  2. Verstarkeranordnung nach
Anspruch I, dadurch to the second main electrode of the second tran-
gekennzeichnet, daM  die Steuerelektrode des sistor (N2).
ffinften Transistors (N3) mittels einerzweiten Pe- gelverschlebeschaltung
(7) mit der zweiten 5. Amplifier arrangement as claimed in Claim 4,
Hauptelektrode des zweiten Transistors (N2) ge- characterised in that the
current source (11) con-  1C  koppelt ist. nected to the differential pair
(N1,N2) and the current source (13) belonging to the second level  3.
Verstfirkeranordnung nach Anspruch I oder 2, shifting circuit(7) are
arranged forproducing sub-  dadurch gekennzekchnet, dali die erste
Pegelver- stantially equal currents.
schiebeaschaltung (6) elnen Transistor (P3) des 20      zwelten
Leltungstyps und eine Stromquelle (12) umfaBt, wobel eine erste
Hauptelektrode des Patentanspr Ache
Transistors (P3) der ersten Pegelverschiebe- schaltung (6) mit sowohl dem
zweiten Versor- 1. Verstfirkeranordnung mit elnem Differenzpaar
gungsanschlull (2) mittels der Stromquelle (12) mit wenigstens einem ersten
(NI) und einem   25     der ersten Pegelverschlebeschaltung (6) als zwelten
(N2) Transistor eines ersten Leitungs-      such mitdem gemeinsamen
AnschluB (5) gekop- typs, wobel ielne erste Hauptelektrode des ersten
pelt ist, wobel eine zweite Hauptelektrode des Transistors (NI) und elne
erste Hauptelektrode      Transistors (P3) der ersten Pegelverschiebe- des
zwelten Transistors (N2) miteinander gekop-     schaltung (6) mit dem
ersten Versorgungsan- pelt und mittels einer Stromquelle (11) mit elnem
30  schluri (1) gekoppelt ist und eine Steuerelektrode ersten
VersorgungsanschluS (1) gekoppelt sind,      des Transistors (P3) derersten
Pegelverschiebe- wobel eine Steuerelektrode des ersten Transi-
schaltung mit der Steuerelektrode des ersten stors (NI) mit einem
EingangsanschluB (3) ge-       Transistors (NI) gekoppelt ist. koppelt Ist
und eine Steuerelektrode des zweiten Transistors (N2) mit einem
AusgangsanschlulB  35  4. Verstarkeranordnung nach Anspruch 2 oder 3, (4)
gekoppelt at, mit einem Stromspiegel mit we-    dadurch gekennzeichnet, daB
die zweite Pegel- nigstens einem dritten (P1) und einem vierten
verschiebeschaltung (7) einen Transistor (P4) (P2) Transistor elnes zweiten
Leitungstyps, wo-     des zwelten Leitungstyps und eine Stromquelle bei
eine erste Hauptelektrode des dritten Transi-   (13) umfagt, wobei eine
erste Hauptelektrode des stors (P1) und eine erste Hauptelektrode des   40
Transistors (P4) der zweiten Pegelverschiebe- vierten Transistors (P2)
miteinander gekoppelt      schaltung () mit sowohl dem zweiten Versor- und
mittels eines gemeinsamen Anschlusses (5)       gungsanschluB (2) mittels
der Stromquelle (13) mit elnem zwelten VersorgungsanschluB (2) ge-
der zweiten Pegelverschiebeschaltung (7) als koppelt sind, elne zweite
Hauptelektrode des drit-  auch mit der Steuerelektrode des ffunften Transi-
ten (P1) Transistors mit einer zwelten Hauptelek-  45  stors (N3) gekoppelt
ist wobei eine zweite Haupt- trode des ersten Transistors (NI) gekoppelt
ist     elektrode des Transistors (P4) derzwelten Pegel- und einezwelte
Hauptelektrode desvierten Tran-      verschiebeschaltung (7) mit dem ersten
Versor- sistors (P2) mit einerzweiten Hauptelektrode des    gungsanschlul
(1) gekoppelt ist und eine Steuer- zwelten Transistors (N2) gekoppelt ist,
und mit el-  elektrode des Transistors (P4) der zwelten Pegel- ner
Pufferstufe mit wenigstens elnem ffrnften   5o  verschiebeschaltung (7) mit
der zweiten Haupt- Transistor (N3) des ersten Leitungstyps, wobel
elektrode des zweiten Transistors (N2) gekoppelt eine Steuerelektrode des
fOnften Transistors        ist. (N3) mit der zweiten Hauptelektrode des
zwelten Transistors (N2) gekoppelt ist, elne erste Haupt-  5.
Verstirkeranordnung nach Anspruch 4, dadurch elektrode des ffrnften
Transistors (N3) mit dem   55  gekennzeichnet, daB die mit dem
Differenzpaar Ausgangsanschlua (4) gekoppelt ist und eine         (N1,N2)
verbundene Stromquelle (11) und die zu zweite Hauptelektrode des fOnften
Transistors       der zweiten Pegelverschiebeschaltung (7) geh- (N3) mit
dem zweiten Versorgungsanschlul (2)        rende Stromquelle (13) zum
Erzeugen nahezu 6 . .1ll           ll    l    11                  EP 0 448
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gleicher Strome eingerichtet sind.              3. Circuit amplificateur
selon la revendication I ou 2, caract6ris6 en ce que le premier circuit de
d6- calage de niveau (6) est muni d'un transistor (P3) K.../
Revendlcations                                     du deuxieme type de
conductivite et d'une source 5      de courant (12), une premiere 6lectrode
principal. 1. Circuit amplificateur muni d'une pair diff6ren-   du
transistor (P3) du premier circuit de d6calage tielle comprenant au moins
un premier transistor   de niveau (6) etant coupl6e A tant la deuxieme (NI)
et un douxieme transistor (N2) pr6sentant     borne d'alimentatbon (2) A
l'aide de la source de tous les deux un premier type de conductivit6,
courant (12) du premier circuit de d6calage de n- une premibre 6lectrode
principale du premier  fo   veau (6) qu'A la borne commune (5), une deuxie-
transistor (N1) et une premiere 6lectrode princi-  meolectrode principalo
du transistor (P3) du pre- pale du deuxieme transistor (N2) 6tant couplees
mier circuit de d6calage de niveau (6) etant cou- mutuellement et couplbes
A une premiere borne      pl6e A la premlereoborne d'alimentation (1) et
une d'alimentation (1) A I'aide d'une source de cou-   electrode de
commando du transistor (P3) du rant (11), une 6lectrode de commande du
premier  15  premier circuit de d6calage de niveau 6tant cou- transistor
(N1) 6tant coupl6e a une borne d'en-    ple6 a l'electrode de commande du
premier tran- tr6e (3) et une 6lectrode de commando du           sistor
(N). deuxieme transistor (N2) etant couplee a une borne de sortie (4), d'un
miroir de courant     4. Circuit amplificatour solon la rovendlcation 2 ou
comprenant au mons un troisieme transistor  20     3, caract6rls6 on ce que
le deuxieme circuit de (P1) et un quatrieme transistor (P2) presentant
dicalage de niveau (7) est muni d'un transistor tous lea deux un deuxieme
type de conductiviti,    (P4) du deuxieme type de conductivit6 et d'une une
premlere electrode principals du troisieme     source de courant (13), une
premiere 6lectrode transistor (P1) et une premiere electrode princi-
principale du transistor (P4) du deuxibme circuit pale du quatrieme
transistor (P2) 6tant mutuelle-  25  de decalage de niveau (7) 6tant
coupl6e a tant la ment couplees et coupl6es A une deuxilme bor-
deuxibme borne d'alimentatlon (2) A l'aide de la ne d'alimentation (2) A
l'alde d'une borne commu-  source de courant (13) du deuxibme circuit de
d6- ne (5), uno deuxilme electrode principale du troi-  calage de niveau
(7) qu'a l'electrodede comman- sime transistor (P1) tantcouplhe A une
deuxie-     do du cinquieme transistor (N3), une deuxiAme me 6lectrode
principal. du premier transistor  30  electrode prndpale du transistor (P4)
du deuxib- (NI) et une deuxitme 6lectrode principale du       me circuit de
decalage de niveau (7) 6tant cou- quatrieme transistor (P2) 6tant coupl6o A
une      plee Ala premiere borne d'alimentation (1) et une deuxime
6lectrode principale du deuxieme tran-     6lectrode de commande du
transistor (P4) du sistor (N2), et d'un 6tage tampon comprenant au
deuxieme circuit de d6calage de niveau (7) etant moins un cinquieme
transistor (N3) du premier  35  coupl6e A la deuxieme 6lectrode principale
du type de conductivite, une 6lectrode de comman-     deuxieme transistor
(N2). do du cinquieme transistor (N3) 6tant couplee A la deuxieme 6lectrode
prindpale du deuxieme     5. Circuit amplificateur solon la revendication
4, ca- transistor (N2), une premiere electrode principale  ract6es6 en ce
quo la source de courant (11) du cinqulime transistor (N3) htant coupl6e A
la  4o  connect6e A la paire differentielle (NI, N2) et la borne do sortib
(4) et une deuxilme 6lectrode      source de courant (13) appartenant au
deuxieme principale du cinquieme transistor (N3) 6tantcou-  circuit de
decalage de niveau (7) sont concues pl6e a la deuxibme borne d'alimentation
(2), ca-   pour fournir des courants pratiquement 6gaux. racterise en ce
quo l'electrode de commando du premier transistor NI est coupl6e A la borne
45 commune (5) A l'aide d'un premier circuit de d6- calage de niveau (6),
qui fournit une dlfference de tension fixe entre la borne commune (5) et
'electrode de commando du premier transistor (NI).
50 2. Circuit amplificateurselon la revendication 1, ca- ract6risa en ce
quo l'electrode de commando du cinquibme transistor(N3) estcoupl6e a la
deuxie- me 6lectrode principale du deuxieme transistor  55 (N2) A l'alde
d'un deuxiemedrcuitde d6calagede niveau (7). 7    


