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the object of the invention to provide a limiting circuit for such a
circuit arrangement which pre- The invention relates to a circuit
arrangement      vents the occurrence of substrate currents in a
comprising:                                             manner which is
substantially independent of the - a first transistor of a first
conductivity type    5   spread in the components required for this
circuit. having an emitter coupled to a first power-        According to
the invention a circuit arrangement of supply terminal, a collector coupled
to an        the type defined in the opening paragraph is char- output
terminal, and a base,                      acterized in that the limiting
circuit comprises a - a drive circuit for driving the first transistor,
first resistor arranged between the output of the which drive circuit is
coupled to a second   10   drive circuit and the base of the first
transistor, and power supply terminal and has an output           a second
transistor of the first conductivity type coupled to the base of the first
transistor, and   having an emitter coupled to the collector of the - a
limiting circuit for limiting the voltage be-    first transistor, a
collector coupled to a control input tween the emitter and the collector of
the first   of the drive circuit, and a base coupled to that end transistor
to a specific value by reducing the   15   of the first resistor which is
situated nearest the drive to the first transistor when said voltage
drive circuit. In the circuit arrangement in accor- decreases below said
value.                        dance with the invention the second
transistor is Such. a circuit arrangement may be employed         driven
into conduction at the Instant at which the in, for example,
series-regulated voltage-stabillsing   difference between the voltage
produced across arrangements.                                     20  the
first resistor by the base current of the first Such a circuit arrangement
is disclosed in Unit-    transistor plus the base-emitter voltage of the
first ed States Patent Specification 3,939,399. When the     transistor and
the emitter-collector voltage of the Input voltage decreases the first
transistor is driven  first transistor exceeds the base-emitter threshold
Into saturation at a given instant. In the case of      voltage of the
second transistor. For a given value strong saturation of this transistor
large substrate   25   of the first resistor the activation of the limiting
currents occur below a specific collector-emitter       circuit depends on
the decrease of the collector- voltage because the substrate diode is
turned on. If    emitter voltage and the increase of the base cur- the
Input voltage is supplied by a battery these        rent of the first
transistor, i.e. entirely on the first substrate currents cause the battery
to be dis-         transistor regardless of tolerances  In this transistor.
charged at a faster rate, which is undesirable. In   so    A first
embodiment of the invention Is char- order to prevent the occurrence of
these substrate      acterized In that the drive circuit comprises a third
currents, the collector-emitter voltage of the first   transistor of a
second conductivity type, having an transistor should not decrease below a
specific         emitter coupled to the second power-supply termi- minimum
value. For this purpose the known circuit       nal by means of a second
resistor, a collector arrangement comprises a limiting circuit. This limit-
35   coupled to the output of the drive circuit, and a ing circuit
comprises a series arrangement of a         base coupled to a circuit for
supplying a control resistor and the base-emitter junction of a transistor
voltage to the third transistor, and In that the con- whose collector is
connected to the drive circuit of    trol Input of the drive circuit is
constituted by the the first transistor, which series arrangement is
emitter of the third transistor. connected across the emitter-collector
path of the   40    A second embodiment of the invention is char- first
transistor. A current source feeds a constant     acterized in that the
drive circuit comprises a third current through the resistor, so as to
produce a        transistor of the first conductivity type, having an
constant voltage across this resistor. Below a spe-     emitter coupled to
the output of the drive circuit, a cific collector-emitter voltage the
transistor is driven  collector coupled to the second power-supply ter-
into conduction, which reduces the drive to the first   46   minal, and a
base coupled to a circuit for supplying transistor and thus causes the
collector-emitter        a control current to the third transistor, and
that the voltage of the first transistor to increase.            control
Input of the drive circuit is constituted by However, this known circuit
arrangement has         the base of the third transistor. This embodiment
the disadvantage that as a result of the spread in      may be
characterized further in that the circuit for the values of the resistor,
the current source and   50   supplying a control current to the third
transistor the transistor parameters the value of the collector-
comprises a constant-current source for supplying emitter voltage of the
first transistor for which the   a first current and a detection circuit
for supplying limiting circuit is activated should be selected to be  a
second current which Is proportional to the dif- on the safe side in order
to prevent the occurrence     ference in the voltage between the output
terminal of substrate currents. In the case of battery supply   55   and
the second power-supply terminal and a refer- this has the disadvantage
that the batteries are not    ence voltage, and In that the control current
is discharged to the maximum extent and therefore          formed by the
difference between the first current have to be replaced prematurely.
Therefore, It Is       and the second current 



2    3                 EP 0 251 403 B1                      4 If it is
required that the circuit arrangement can  emitter voltage of the
transistor [err] is limited. be rendered inoperative this can be achieved
by         The power-supply terminals 2 and 3 are con- means of a further
embodiment which is character-    nected to. for example, a battery. The
drive- circuit ized in that the constant -current source comprises  10
controls the collector-emitter voltage of the tran- a fourth transistor of
the first conductivity type,   5   sistor [err] by driving its base so as
to maintain the having an emitter connected to the first power-
voltage on the output terminal 4 substantially con- supply terminal, a
collector connected to the sec-   stant. As the battery is discharged the
battery ond power-supply terminal by a second resistor,      voltage
approximates to the stabilised output volt- and a base coupled to its
collector, and in that the  age at a given Instant. The transistor [err] Is
then circuit arrangement further comprises a fifth tran-  10  bottomed. In
the case of strong saturation the sub- sistor of the first conductivity
type, having a emitter  strata diode Is turned on, which gives rise to
large coupled to the emitter of the fourth transistor, a   substrate
currents. This causes the battery to be collector connected to the
collector of the fourth   discharged very rapidly, which unnecessarily
short- transistor, and a base, and a sixth transistor of the  ens the
battery life. This is precluded by means of second conductivity type,
having a collector con-   15  the limiting circuit in accordance with the
Invention. nected to the base of the fifth transistor by a third  The base
current of the transistor [err] is converted resistor, an emitter connected
to the second power-  into a voltage by a resistor [err] The difference
supply terminal by a fourth resistor, and a base     between this voltage
plus the base-emitter voltage connected to a switching input for applying a
of the transistor [err] and the emitter-collector voltage switching
voltage, and a seventh transistor of the   20  of the transistor [err]
appears across the base-emitter first conductivity type, having an emitter
connected  junction of the transistor T2. When the transistor [err] to the
collector of the fifth transistor, a collector  is saturated the base
current of the transistor [err] connected to the emitter of the sixth
transistor, and  increases as a result of the decreasing current a base
connected to that end of the third resistor   gain, causing the voltage
across the resistor [err] to which is connected to the collector of the
sixth  25  Increase, whilst the emitter-collector voltage of the
transistor.                                         transistor [err]
decreases in the case of saturation. Embodiments of the invention will now
be de-     When a specific degree of saturation is reached scribed in more
detail, by way of example, with     the transistor [err] is consequently
turned on. By reference to the accompanying drawings, in which     means of
the collector current of the transistor [err] Fig. 1 illustrates the
principle of a circuit ar-  30  the drive circuit 10 then reduces the drive
applied rangement in accordance with the invention,       to the base of
the transistor [err] causing the Fig. 2 shows a first embodiment of the
invention,  collector-emitter voltage of this transistor to in- Fig. 3
shows a second embodiment of the in-       crease. In this way the
transistor [err] cannot be vention,
driven Into strong saturation, thereby precluding the Fig. 4 shows the
circuit arrangement of Fig. 2   35  occurrence of substrate currents. The
emitter-col- used in a voltage regulator, and                  lector
voltage can be limited to, for example, 200 Fig. 5 shows the circuit
arrangement of Fig. 3    mV by a suitable choice of the resistance value of
used in the voltage regulator of Fig. 4.          the resistor [err] Fig. 1
shows the basic diagram of a circuit          Fig. 2 shows a first
embodiment of the inven- arrangement in accordance with the invention. The
40  ton. Identical parts bear the same reference nu- circuit arrangement
comprises a first PNP transis-   merals as in Fig. 1. in this embodiment
the drive tor [err] whose emitter is connected to a first power-  circuit
10 comprises a PNP transistor [err] whose supply terminal 2 and whose
collector is connected   emitter is connected to the output 11 and whose to
an output terminal 4. connected to a load [err]     collector is connected
to the second power-supply shown schematically. A first resistor [err]
connects  45  terminal 3. The base of the transistor [err] is con- the base
of the transistor [err] to the output 11 of a  nected to a current source
13, which supplies the drive circuit 10, which provides the drive for the
drive current for this transistor, and to the control transistor [err] The
drive circuit 10 is coupled to the  input 12, to which the collector of the
transistor [err] second power-supply terminal 3, which In the        is
connected. Since the transistor T2 is turned on present case is connected
to earth. The circuit  50  below a specific collector-emitter voltage of
the arrangement further comprises a second PNP tran-    transistor [err]
the transistor T2 supplies a part of the sistor [err] whose emitter is
connected to the collec-  current of the current source 13, causing the
base tor of the transistor Ti, whose base is connected to  current of the
transistor [err] to decrease. Conse- that end of the resistor [err] which
is situated nerest  quently, the base current of the transistor [err] also 



the drive circuit 10, and whose collector is con-   55  decreases, causing
the collector-emitter voltage of nected to a control input 12 of the drive
circuit 10.  this transistor to increase. The resistor [err] and the
transistor [err] constitute the    Fig. 3 shows a second embodiment of the
limiting circuit by means of which the collector-   invention, identical
parts again bearing the same 3    5                  EP0251403B1
6 reference numerals as in Fig. 1. The drive circuit   voltage on the base
of the transistors [err] has a 10 in this embodiment comprises an NPN
transis-      reference value determined by this current. The tor [err]
whose collector is connected to the output   voltage on the commoned bases
of the transistors 11 and whose emitter is connected to the second
[err] is equal to the voltage on the tapping of the power-supply terminal 3
via a resistor [err] The base    5   voltage divider [err] By means of the
transistor of the transistor [err] is connected to a voltage       [err]
the transistor [err] is now driven in such a way source 14, which supplies
the drive voltage for this  that the voltage on this tapping is equal to
said transistor. In this case the control input is con-   reference
voltage. When the voltage on the output nected to the emitter of the
transistor [err] When the  terminal 4 Is now assumed to increase, this
means transistor T2 is turned on below a specific collector-  10  that the
voltage divider [err]  and hence the emitter voltage of the transistor
[err] the voltage     voltage on the commoned bases of the transistors
across the resistor [err] increases,so that the base-   [err]  increases.
As a result of the presence of the emitter voltage of the transistor [err]
decreases. The  resistor [err] the current through the transistor [err]
base current of the transistor [err] consequently de-  increases to a
greater extent than that through the creases, which causes the
collector-emitter voltage   15  transistor [err] This causes the base
current of the of the transistor [err] to increase.
transistor [err] to Increase, so that the current [err] Fig. 4 shows a
practical example of the circuit  increases. Consequently, the base current
of the arrangement shown in Fig. 2, Identical parts again  transistor [err]
and hence the base current of the bearing the same reference numerals. The
current    transistor [err] decrease. As a result of this, the source 13
for driving the transistor [err] in Fig. 2 now   20  collector-emitter
voltage of the transistor [err] In- comprises a current source 15 supplying
a con-       creases, so that the voltage on the output terminal stant
current [err] and a detection circuit 20 supplying  4 decreases. In this
way the voltage on the output a current [err] which Is proportional to the
difference  terminal is maintained constant. between the output voltage
across the terminals 3        Fig. 5 shows another example of the circuit
and 4 and a reference voltage. The difference   25  shown in Fig. 4,
employing the arrangement shown between the currents [err] and 12 form the
base        in Fig. 3. Identical parts bear the same reference current of
the transistor [err]                        numerals as In Fig. 4. In the
present example the The detection circuit 20 comprises a voltage-
current source 15 of Fig. 4 comprises the series stabilising circuit known
per se, comprising two     arrangement of the collector-emitter path of a
tran- transistors [err] and [err] whos emmitter-area ratio is  30  sistor
[err] and a resistor [err] which is arranged equal to n. The series
arrangement of the base-      between the power-supply terminals 2 and 3.
The emitter junction of the transistor [err] and a resistor  base of the
transistor [err] is connected to the Rs is connected In parallel with the
base-emitter    power-supply terminal 2 by a resistor [err] and Is junction
of the transistor [err] Further, a resistor [err]  connected to the
collector of a transistor [err] via is connected in series with the
resistor [err] The   35  the base-emitter junction of this transistor. The
commoned bases of the transistors [err]  are         collector of the
transistor [err] is connected to the connected to the tapping of a voltage
divider com-   base of the transistor [err] by means of a current prising
the resistors [err] and [err] which divider is    mirror comprising a
diode-connected transistor [err] arranged between the output terminal 4 and
the       and a transistor [err] This current source and con- power-supply
terminal 3. The collector of the tran-   40  sequently the entire circuit,
arrangement can be sistor [err] is connected to the collector of the tran-
rendered inoperative when a circuit arrangement as sistor [err] by means of
a current mirror comprising a  shown in Fig. 3 is added. For this purpose
the diode-connected transistor [err] and a transistor [err]   circuit
arrangement comprises a transistor [err] The. collector of said transistor
[err] is further con-  whose collector-emitter path is arranged in parallel
nected to the base of a transistor [err] whose collec-   45  with that of
the transistor [err] The base of the tor is connected to the input terminal
2 and whose  transistor [err] is connected to the collector of a emitter is
connected to the base of the transistor   driver transistor [err] via a
resistor [err] which driver Ta. The current mirror [err]  ensures that only
transistor has its emitter connected to the power- equal currents can flow
through the. transistors [err]  supply terminal 3 by a resistor Rig. The
base of and [err] These currents through the transistors Ts   50  the
transistor [err] is connected to a switching input 



and [err] can only be equal to                         30, to which a
switching voltage can be applied. The base-emitter junction of a transistor
[err] Is arranged between the collector of the transistor [err] and the
collector of the transistor [err] and the 55  collector of the said
transistor [err] is connected to the emitter of the transistor [err] In the
absence of a voltage on the switching Input 30 the transistor where [err]
is the thermal voltage. In that case the    [err] does not conduct and the
transistor [err] does 4    7                  EP 0 251 403 B1
8 not influence the operation of the remainder of the           coupled to
a second power supply termi- arrangement By applying a voltage of, for
exam-              nal (3) and has an output (11) coupled to ple, 1.6 V to
the switching input 30 the transistor          the base of the first
transistor (T1), and [err] and hence the transistor [err] are turned on.
- a limiting circuit for limiting the voltage The collector current of the
transistor [err]  flows   5        between the emitter and the collector of
through the resistor Rio, causing the voltage on the          the first
transistor (T1) to a specific value collector of the transistor [err] to
increase. In the           by reducing the drive to the first transis- case
of saturation of the transistor [err] the current         tor (T1) when
said voltage decreases be- source is switched off, because the voltage on
the            low said value, characterized In that the collector of the
transistor [err] should be equal to at  10    limiting circuit comprises a
first resistor least two base-emitter voltages. At the same time
(R1) arranged between the output (11) of the transistor [err] Is also
bottomed. In order to             the drive circuit (10) and the base of
the prevent the occurrence of large substrate currents           first
transistor (T1) and a second transis- the collector-emitter voltage of the
transistor [err] is       tor (T2) of the first conductivity type hav-
limited to a specific minimum value by means of   is         ing an emitter
coupled to the collector of the transistor [err] and the resistor [err] as
is de-           the first transistor (T1), a collector coup- scribed with
reference to Fig. 3. The circuit ar-            led to a control input (12)
of the drive rangement shown in Fig. 5 may be employed in,
circuit (10), and a base coupled to that for example, a radio receiver
where such an ar-               end of the first resistor (R1) which is
rangement may be used for powering the FM sec-   20          situated
nearest the drive circuit (10). tion and another such arrangement may be
used for powering the AM section of the receiver. When    2. A circuit
arrangement as claimed in Claim 1, changing over from FM to AM and vice
versa the           characterized in that the drive circuit (10) com-
switching voltage is then transferred from  the          prises a third
transistor (T4) of a second con- switching input of one arrangement to the
switching   25  ductivity type, having an emitter coupled to a input of the
other arrangement.                          second power-supply terminal
(3) by means of The Invention is not limited to the embodi-          a
second resistor (R2), a collector coupled to ments described herein. Within
the scope of the          the output of the drive circuit (10), and a base
invention many variants are conceivable to those         coupled to a
circuit (14) for supplying a control skilled In the art. For example, the
transistor Ti   30  voltage to the third transistor (T4), and in that may
be constructed as a plurality of parallel-con-      the control input of
the drive circuit is con- nected transistor or as a Darlington transistor.
The     stituted by the emitter of the third transistor drive circuit 10 In
Fig. 1 may also be constructed In   (T4). another way than shown in Figs. 2
and 3. The construction of the detection circuit 20 in Fig. 4 is  35   3  A
circuit arrangement as claimed in Claim 1 -. irrelevant to the invention.
In the embodiment           characterized in that the drive circuit (10)
com- shown In Fig. 5 a resistor may be arranged in            prises a
third transistor (T3) of the first con- parallel with the base-emitter
junction of the tran-     ductivity type, having an emitter coupled to the
sistor [err] In order to ensure that this transistor is    output (11) of
the drive circuit 10, a collector turned on rapidly. Further, in this
embodiment the   40  coupled to the second power-supply terminal
base-emitter junction of a further transistor may be     (3), and a base
coupled to a circuit (13) for arranged In parallel with the base-emitter
junction      supplying a control current to the third transis- of the
transistor [err] the collector of the further       tor (T3), and in that
the control input (12) of the transistor being connected to the emitter of
the         drive circuit (10)is constituted by the base of transistor
[err] The further transistor ensures that   45  the third transistor (T3).
the transistor [err] is not conductive when the ar- 



rangement is operative.                              4. A circuit
arrangement as claimed in Claim 3, characterized in that the circuit for
supplying a Claims
control current to the third transistor comprises 60      a
constant-current source (15) for supplying a 1. A circuit arrangement
comprising:                     first current (11) and a detection circuit
for - a first transistor (T1) of a first conductiv-   supplying a second
current (12) which is pro- ity type having an emitter coupled to a
portional to the difference in the voltage be- first power-supply terminal
(2), a collector    tween the output terminal (4) and the second coupled to
an output terminal (4), and a   55   power-supply terminal (3) and a
reference volt- base,                                           age, and in
that the control current Is formed - a drive circuit (10) for driving the
first      by the difference between the first current (11) transistor
(T1), which drive circuit (10) is    and the second current (12).    7
EP 0 251 403B1                        8 not influence the operation of the
remainder of the            coupled to a second power supply termi-
arrangement. By applying a voltage of, for exam-               nal (3) and
has an output (11) coupled to ple, 1.6 V to the switching input 30 the
transistor            the base of the first transistor (TI), and [err] and
hence the transistor [err] are turned on.             - a limiting circuit
for limiting the voltage The collector current of the transistor [err]
flows   5          between the emitter and the collector of through the
resistor [err] causing the voltage on the           the first transistor
(T1) to a specific value collector of the transistor [err] to increase. In
the            by reducing the drive to the first transis case of
saturation of the transistor [err] the current          tor (T1) when said
voltage decreases be- source is switched off, because the voltage on the
low said value, characterized in that the collector of the transistor [err]
should be equal to at   10    limiting circuit comprises a first resistor
least two base-emitter voltages. At the same time              (R1)
arranged between the output (11) of the transistor [err] Is also bottomed.
In order to              the drive circuit (10) and the base of the prevent
the occurrence of large substrate currents            first transistor
(T1), and a second transis- the collector-emitter voltage of the transistor
[err] is.        tor (T2) of the first conductivity type hav- limited to a
specific minimum value by means of   15          ing an emitter coupled to
the collector of the transistor [err] and the resistor [err] as is de-
the first transistor (T1), a collector coup- scribed with reference to Fig.
3. The circuit ar-             led to a control input (12) of the drive
rangement shown in Fig. 5 may be employed in,                  circuit
(10), and a base coupled to that for example, a radio receiver where such
an ar-                end of the first resistor (RI) which Is rangement may
be used for powering the FM sec-   20            situated nearest the drive
circuit (10). tion and another such arrangement may be used for powering
the AM section of the receiver. When     2. A circuit arrangement as
claimed in Claim 1, changing over from FM to AM and vice versa the
characterized in that the drive circuit (10) com- switching voltage is then
transfered from  the            prises a third transistor (T4) of a second
con- switching input of one arrangement to the switching   25  ductivity
type, having an emitter coupled to a input of the other arrangement.
second power-supply terminal (3) by means of The invention is not limited
to the embodi-           a second resistor (R2), a collector coupled to
ments described herein. Within the scope of the           the output of the
drive circuit (10), and a base invention many variants are conceivable to
those          coupled to a circuit (14) for supplying a control skilled in
the art. For example, the transistor [err]   30   voltage to the third
transistor (T4), and in that may be constructed as a plurality of
parallel-con-       the control input of the drive circuit is con- nected
transistor or as a Darlington transistor. The      stituted by the emitter
of the third transistor drive circuit 10 in Fig. 1 may also be constructed
In    (T4). another way than shown in Figs. 2 and 3. The construction of
the detection circuit 20 in Fig. 4 is   35   3  A circuit arrangement as
claimed in Claim 1, Irrelevant to the invention. In the embodiment
characterized in that the drive circuit (10) com- shown in Fig. 5 a
resistor may be arranged in            prises a third transistor (T3) of
the first con- parallel with the base-emitter junction of the tran-
ductivity type, having an emitter coupled to the sistor [err] in order to
ensure that this transistor is     output (11) of the drive circuit 10, a
collector turned on rapidly. Further, in this embodiment the   40   coupled
to the second power-supply terminal base-emitter junction of a further
transistor may be      (3), and a base coupled to a circuit (13) for
arranged in parallel with the base-emitter junction       supplying a
control current to the third transis- of the transistor [err] the collector
of the further       tor (T3), and In that the control input (12) of the 



transistor being connected to the emitter of the          drive circuit
(10) is constituted by the base of transistor [err] The further transistor
ensures that   45  the third transistor (T3). the transistor [err] Is not
conductive when the ar- rangement is operative.
4. A circuit arrangement as claimed in Claim 3, characterized in that the
circuit for supplying a Claims
control current to the third transistor comprises 50      a
constant-current source (15) for supplying a 1. A circuit arrangement
comprising:                     first current (11) and a detection circuit
for - a first transistor (T1) of a first conductiv-    supplying a second
current (12) which is pro- ity type having an emitter coupled to a
portional to the difference in the voltage be- first power-supply terminal
(2), a collector    tween the output terminal (4) and the second coupled to
an output terminal (4), and a   55    power-supply terminal (3) and a
reference volt- base,                                            age, and
In that the control current Is formed - a drive circuit (10) for driving
the first       by the difference between the first current (11) transistor
(T1), which drive circuit (10) Is     and the second current (12).    EP 0
251 403 B1                   10 5 A circuit arrangement as claimed in Claim
4,             commande (12) du circuit de commando characterized  in that
the constant-current              (10) et d'une base coupi6e a l'extremite
source comprises a fourth transistor (T10) of            de la premlire
resistance (RN) situe le the first conductivity type, having an emitter
plus proche du circuit de commands connected to the first power-supply
terminal 2,   6      (1i0). a collector connected to the second power-
supply terminal (3), by a second resistor (Ri0),  2  Dispositif de circuit
selon la revendication 1, and a base coupled to its collector, and in that
caracteris5 on ce quo le circuit de commando the circuit arrangement
further comprises a         (10) comporte un trolsibme transistor (Tr) d'un
fifth transistor (T14) of the first conductivity  lo  deuxdbme type de
conducflvft6 qui est muni type, having an emitter coupled to the emitter
d'un emetteur coupI6 I la deuxieme borne of the fourth transistor (T10) a
collector con-    d'allmentation (3) & l'alde d'une deuxibme re- nected to
the collector of the fourth transistor    sistance (F2), d'un collectour
coupl6 I la sortie (T10), and a base, and a sixth transistor (T15)  .  du
circuit de commando (10), et d'une base of the second conductivity type,
having a col-  15  couplse A un circuit (14) pour ddlIvrer une lector
connected to the base of the fifth tran-    tension de commands aU
trolsieme transistor sistor (T14) by a third resistor (R12), an emitter
(T+) et en ce quo l'entreo de commande du connected to the second
power-supply termi-         circuit de commando eat constituee par '6mot-
nal (3) by a fourth resistor (R13), and a base      tour du troisieme
transistor (T4). connected to a switching input (30) for apply-   20 ing a
switching voltage, and a seventh transis-  3. Disposltif de circuit salon
la revendication (1), tor (T16) of the first condctivity type, having an
caractdris4 en ce quo le circuit de commands emitter connected to the
collector of the fifth     (10) comports un trolsieme transistor (Ta) du
transistor (T14), a collector connected to the      premier type de
conductivit6 muni d'un emet- emitter of the sixth transistor (T15), and a
base   25  tour couple a la sortie (I1) du circuit de com- connected to
that end of the third resistor         mande (10), d'un collecteur coupi It
la douxib- (R12) which is connected to the collector of the    me borne
d'allmentation (3), et d'une base sixth transistor (T15).
coupl6e Li un circuit (13) pour delivrer un cou- rant de commando au
trolsibme transistor (Ta) Revendloations                                 30
et en ce quo l'entr6e de commando (12) du circuit de commando (10) eat
oonstituee par la 1. Dispositif de circuit comporlant:
base du trolsisme transistor (Ta). - un premier transistor (Ti) d'un
premier        . type de conductivlt6 muni d'un emetteur    4. Dispositif
de circuit solon la revendication 3, coupIl & une premibre borne
d'aiimenta-  as    caracl~ris6 en ce que Is circuit pour delivrer tion (2),
d'un collecteur coupl5   une         un courant de commando au troisieme
transis- borne de sortie (4) et d'une base,            tor oet conslitu6
par une source de courant - un circuit de commando (10) pour corn-
constant (15) pour delivrer un premier courant mander le premier transistor
(rT), lequel      (I,) et un circuit de detectlon pour delivrer un circuit
de commande (10) est couple a &        deuxibme courant 02) qui est
proportionnel I la 



une douxibme borne d'alimentation (3) et       difference on tension entre
Ia borne de sortie presente une sortie (I1) couple A la         (4) et la
deuxibme borne d'allmentation (3) et base du premier transistor (Ti) et
une tension de r6ldrence et en ce quo le - un circuit Ilmiteur pour limiter
la tension    courant de commando est fonm4 par la dlff- entre l'metteur et
le collecteur du prm-   48  rence ontre le premier courant (11) et Is
deuxeb- mier transistor (Ti) & une valeur spocilf-     me courant (12). quo
par reduction de la commando du premier transistor (T,) lorsque ladite ten-
IL  Dispositif de circuit solon la revendication 4, slon dlmlnue
jusqu'au-dessous de ladite        caract rise en ce quo la source de
courant -valour, caractdri  en ce que le circuit  so   constant comport. un
quatribrme transistor Urmiteur est consfftu6 par une premibre        (Tio)
du premier type de conductivit4 muni risistance (Ri) montee entre la sortie
d'un emetteur connecte & la premibre borne (11) du circuit de commando (10)
et ia         d'allmentation (2), d'un collectsur connecte & base du
premier transistor (1T), et un         la deuibme borne d'allmentation (3)
par une deuxibme transistor (T2) du premier type   55  deudbme resistance
(Rio) et d'une base oou- de conductivit6 muni d'un dmetteur cou-
plde I son collecteur et on ce quo le dispositff p1 au collecteur du
premier transistor        de circuit comports en outre un cinquibme (T,),
d'un colecteur coupid A l'entire de      transistor (T14) du premier type
de conductivi-    11111111111111111111111111l liii *  C   L   M  5
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emetteur couple a 1 metteur du      dadurch gekennzeichnet, daft der
Steuerkrels quatrieme transistor (Tio), d'un collecteur       (10) einen
dritten Transistor (T4) von elnem connecte au collecteur du quatrlbme
transistor    zweiten Lelt~ihigkeitstyp enthlit, der sinen (Tio) et d'une
base, et un sixibme transistor     Ober einen zweiten Widerstand (R2) mit
elner CrT5) du deuxibme type de conductivit6 muni   6   zweiten
Stromversorgungsklemme (3) gekop- d'un collecteur connecte a la base du
clnqui&-    peiten Emitter, enen mit dem Ausgang des me transistor (T14)
par une troisieme r6sistan-   Steuerkrelses (10) gekoppelten Kollektor und
ce (R12), d'un emetteur connecte & la deuxib-     eine Basis besitzt, die
mit einer Schaltung (14) me bome dsallmentation (3) par une quatribme
zum Ausgeben einer Steuerspannung zum drit- rdsistance (Ri s) et d'une base
connect6e a   io  ten Transistor (U4) gekoppelt lst, und daB der lentr"e de
commutation (30) pour lapplication     Steuereingang des Steuerkreises aus
dem d'une tension de commutation, et un septieme      Emitter des dritten
Transistors (T4) besteht. transistor (Tis) du premier type de conductivi-
t6 muni d'un emetteur connectd au colectsur    3. Schaltungsanordnung nach
Anspruch 1, du cinqulbme transistor (T14), d'un collecteur  15  dadurch
gekennzelchnet, daB der Steuerkrels connecte & lemetteur du sixibme
transistor        (10) olnen dritten Transistor (T3) vom ersten (Ttr) et
d'une base connect6e & ilextrdmitd de    Leitiahigkeiltstyp enthalt, der
elnen mit dem Ia troisieme resistance (R1i2) connectde au col-  Ausgang
(11) des Steuerkreises (10) gekoppel- lecteur du sxibme transistor (Tt5).
ten Emitter, einen mit der zweiten Stromver- 20      sorgungskIemme (3)
gekoppeiten Kollekdor und PatentansprUoche
eine Basis bestzt, die mit einer Schaltung (13) zum Ausgeben eines
Steuerstroms zum dritten 1. Schaltungsanordnung mit folgenden Elemen-
Transistor (T3) gekoppelt ist, und dea  der ten:
Steuereingang (12) des Steuerkcreises (10) aus - elnem ersten Transistor
(T1) von einem   26   der Basis des dritten Transistors (T3) besteht.
ersten Leltfhigkeflstyp. der ohen mit e1- ner ersten Stromversorgungskiemme
(2)     4. Schaltungsanordnung nach Anspruch 3, gekoppelten Emitter, elnen
mit elner         dadurch gekennzelchnet, daB die Schaltung Ausgangsklemme
(4) gekoppelten Kiollek-      zum Ausgeben elnes Steuerstroms zum dritten
tor und sine Basis besltkt,          3o      Transistor eine
Konstantstromquelle (15) zum - enem Steuerkreis (10) zum Steuem des
Ausgeben sines ersten Stroms (I1) und elne ersten Transistors (T1), dieser
Kreis (10)   Detektorschlltung zum Ausgeben sines zwel- mit elner zweiten
Stromversorgungsklem-      ten Stroms (12) proportional dem Unterschied me
(3) und sin Kreisausgang (11) mit der     In der Spannung zwischen der
Ausgangsklem- Basis des ersten Transistors (Ti) gekop-  s5  me (4) und der
zweiben Stromversorgungs- pelt sind,
klemme (3) und In elner Bezugsspannung ent- 



- einem  Begrenzer zum  Begrenzen der           hailt und daBi der
Steuerstrom durch den Un-. Spannung zwischen dem  Emitter und
terschied zwischen dem ersten Strom (11) und dem Kollektor des ersten
Transistors (TI)    dem zwelten Strom (12)gebildet wird. auf einern
spezifischen Wert durch Ver-  40 ringerung  der Steuerung des ersten
Schaltungsanordnung nach Anspruch 4, Transistors (11), wenn die Spannung
un-      dadurch gekennzelchnet, daBl die Konstant- ter den Wert flilt,
stromquelle enen vierten Transistor (T10) vorn dadurch gekennzeichnet, dal
der Begrenzer         ersten Leltfihlgkeltstyp enthlit, der elnen mit ehnen
ersten, zwischen dern Ausgang (11) des   46  der ersten
Stromversorgungsklemme (2) ver- Steuerkreises (10) und der Basis des ersten
bundenen Emitter, elnen Ober elnen zwelten Transistors (Ti) angeordneten
Widerstands         Widerstand (RIO) mit der zweiten Stromversor- (RI) und
olnen zwelten Transistor (T2) vom        gungsklemme (3) und sine mit
seinem Kollek- ersten Leitfilhigeitstyp enthilt, der einen mit   tor
verbundene Basis besftzt, und daB die dem Kollektor des ersten Transistors
(Ti) ge-  so  Schaltungsanordnung auBerdem elnen finften koppeiten Emitter,
elnen mit elnem Steuereln-     Transistor (T14) vom ersten
Leitffhlgkeitstyp, gang (12) des Steuerkreises gekoppelten Kol-      der
einen mit dem Emitter des vierten Transi- Ieldor und eine Basis besitzt die
mft dam arn     stors (T10) verbundenen Emitters, einen mit nachsten baim
Steuerkreis (10) befindichien       dem Kollektor des vierten Transistors
(T1O) Ends des ersten Widerstands (RI) gekoppeit  as    verbundenen
Kolleitor und sine Basis bestzt, ist.
und eonen sechsten Transistor (T15) vom zwei- ten Lefhigkeltstyp, der einen
Ober einen drit- 2. Schaitungsanordnung nach Anspruch 1,              ten
Widerstand (R12) mit der Basis des flnften 7    13                EiP 0 251
403 B1                    14  11111111 111111 111 *   c   L   r Transistors
(T14) verbundenen Kollektor, elnen Uber elnen vierten Widerstand (Ri3) mit
der zweiten Stromversorgungsklermm  (3) verbun- denen Emitter und ehe Basis
besitzt, die mit einem Schalteingang (30) zum Aniegen einer   6
Schaltspannung verbunden ist, und einen sieb- ten Transistors (T16) vom
ersten L eitffhigkeits- typ enthflIt der einen mit dem Kollektor des
fUnften Transistors (T14) verbundenen Emitter, einen mit dem Emitter des
sechsten Transi-  10 stors (T15) verbundenen Kollektor und eine Basis
besitzt, die mit jenem Ende des dritten Widerstands (R12) verbunden ist,
das an den Kollektor des sechaten Transistors (T15) ange- schlossen ist.
t6 20 26 30 )~~~~~~~~~~~~~~~~~~~~~~~r 40 4S 50 66 8    


