
EP 0 351 874 B1 Description The present invention relates to a high
breakdown voltage output circuit for shifting a level of a low- voltage
output signal to output a high-voltage output signal. In general, since an
IC for driving a light-emitting display such as an electroluminescence (EL)
display or a plasma display panel (PDP) requires a high drive voltage,
drive ICs having high breakdown voltage characteristics have been used. In
an output circuit in the drive IC, high breakdown voltage characteristics,
a short switching time, and low power consumption have been demanded. For
this reason, a CMOS circuit is used to receive an input signal and output a
low-voltage signal, and a high-voltage signal obtained by 10  shifting the
level of the low-voltage signal is output from a push-pull output stage.
Fig. 1 is a circuit diagram showing a conventional output circuit used for
the above-mentioned drive IC. A CMOS inverter 33 is inserted between a
low-voltage power source VDD and a ground voltage Vss. The CMOS inverter 33
includes a p-channel MOS transistor 31 and an n-channel MOS transistor 32,
and receives an input signal In. The emitter of a high breakdown voltage
pnp transistor 34 is connected to a 15  high-voltage power source Vcc. The
transistor 34 has a multicollector structure. One collector of the
transistor 34 is connected to its base. The base of the pnp transistor 34
is connected to the drain of an n- channel DMOS (double diffused MOS)
transistor 35, the gate of which is connected to an output node of the CMOS
inverter 33, and the source of which is connected to the ground voltage
Vss. The other collector of the pnp transistor 34 is connected to the drain
of an output pull-down n-channel DMOS transistor 36. The 20  gate of the
transistor 36 receives the input signal In, and the source of the
transistor 36 is connected to the ground voltage Vss. In addition, the
other collector of the transistor 34 is connected to the gate of an output
pull-up n-channel DMOS transistor 37. The drain of the transistor 37 is
connected to the high-voltage power source Vcc. An anode-cathode path of a
Zener diode 38 is connected to a gate-source path of the transistor 37. An
output signal Out is output from the source of the n-channel DMOS
transistor 37. 25    In the circuit with the above arrangement, when the
input signal In is set at "L" level, the transistor 31 in the CMOS inverter
33 is turned on, and the transistor 32 is turned off. Therefore, a signal
set at V[err] level is output from the output terminal of the CMOS inverter
33, and the transistor 35 is turned on. Therefore, the level shift
transistor 34 is turned on, and a voltage drop occurs across the Zener
diode 38 in response to this ON current, thus turning on the transistor 37.
As a result, the output signal Out goes to "H", i.e., Vcc 30  level. When
the input signal In is set at 'H" level, the transistor 31 in the CMOS
inverter 33 is turned off, the transistor 32 is turned on, the transistor
35 is turned off, and the transistor 34 is turned off. Therefore, the
transistor 37 is turned off. On the other hand, the input signal In is set
at "H" level, so that the transistor 36 is turned on, and the output signal
Out goes to "L" level. 35    In the circuit shown in Fig. 1, a voltage
V[err] of the gate-source path of the output pull-up transistor 37 is
determined in accordance with a Zener voltage Vz of the Zener diode 38.
When the Zener voltage Vz is set so that the voltage V[err] exceeds a
threshold voltage Vth of the transistor 37, the transistor 37 is turned on.
A drain current [err] of the MOS transistor 37 is defined as follows: 40 45
where [err] is mobility of electrons, [err] is a dielectric constant of a
gate oxide film in the transistor 37, [err] is a thickness of the gate
oxide film, W is a channel width, L is a channel length, and [err] (= 8.854
x 10-14 F/cm) Is a vacuum dielectric constant. Thus, the drain current ID
exhibits square characteristics. Therefore, when the threshold voltages Vth
of the transistor 37 are varied, the value of the drain current ID is
largely changed. Similarly, a variation in so  threshold voltage of the
output pull-down transistor 36 causes a change in drain current. Thus, in
the manufacturing process, a desired threshold voltage of the transistor to
be formed on a semiconductor chip is deviated from a threshold voltage of
the transistor which was manufactured in practice. As a result, the drain
current of the output transistor is changed, and saturation voltages of the
output transistor are varied. Therefore, in this output circuit which
operates in a saturation region of the output transistor, a delay of 55
output rise time is different from that of output fall time. Thus, in the
conventional output circuit, when the threshold voltages of the output
transistor are varied, a drain current of the output transistor is changed.
Therefore, stable rising and falling characteristics cannot be obtained. 2



EP 0 351 874 B1 It is an object of the present invention to provide an
output circuit which can obtain stable rising and falling characteristics
regardless of a variation in threshold voltages of an output transistor
which is manufactured in manufacturing process. There is provided an output
circuit comprising: an input terminal for receiving a first control signal;
a 5  first MOS transistor, a gate of which receives a second control signal
having a phase opposite to that of the first control signal from said input
terminal; a first multicollector transistor whose operation is controlled
in response to an ON/OFF operation of said first MOS transistor, the base
and the first collector of said first multicollector transistor being
connected together and to the drain of the first MOS transistor, the
emitter of said first multicollector transistor being connected to a
voltage supply potential; a second MOS transistor, a 10 drain of which is
connected to the second collector of said first multicollector transistor,
the sources of the first and second MOS transistors all being connected to
a ground potential; a third MOS transistor, a gate of which is connected to
the second collector of the first multicollector transistor; a constant
voltage element connected between said gate and source of said third MOS
transistor; and the drain of the third MOS transistor is connected to the
voltage supply potential; and an output terminal which is connected to said
15 source of said third MOS transistor and from which an output from said
third MOS transistor is extracted; characterized by a fourth MOS
transistor, a gate of which receives the second control signal; a fifth MOS
transistor, a gate and a drain of which are connected to a drain of said
fourth MOS transistor; a sixth MOS transistor, a gate of which receives the
first control signal from said input terminal; a second multicollector
transistor whose operation is controlled in response to an ON/OFF operation
of said sixth MOS transistor, 20  the base and the first collector of said
second multicollector transistor being connected together and to the drain
of the sixth MOS transistor, the emitter of said second multicollector
transistor being connected to the voltage supply potential, the gate of
said second MOS transistor being connected to said drain of said fifth MOS
transistor and the second collector of said second multicollector
transistor, a seventh MOS transistor, a gate and a drain of which are
connected to the second collector of said first multicollector transistor
and a 25 source of which is connected to a source of said third MOS
transistor; and the sources of the fourth, fifth and sixth MOS transistors
all being connected to the ground potential. In the output circuit
according to the present invention, as described above, the seventh MOS
transistor is arranged between the gate and source of the third output MOS
transistor. Therefore, when the threshold voltage of the third MOS
transistor is changed, the threshold voltage of the seventh MOS transistor
is 30 changed to cancel the change in threshold voltage of the third MOS
transistor. In the output circuit according to the present invention, as
described above, the fifth MOS transistor is arranged between the gate and
source of the second MOS transistor. Therefore, when the threshold value of
the second MOS transistor is changed, the threshold voltage of the fifth
MOS transistor is changed to cancel the change threshold voltage of the
second MOS transistor. 35     A change in threshold voltages of the second
and third MOS transistors, therefore, does not affect drain currents of the
second and third MOS transistors. In the output circuit according to the
present invention, therefore, stable rising and falling characteristics can
be obtained. This invention can be more fully understood from the following
detailed description when taken in 40  conjunction with the accompanying
drawings, in which: Fig. 1 is a circuit diagram showing a conventional
output circuit; and Fig. 2 is a circuit diagram showing an output circuit
according to the present invention. An embodiment of the present invention
will be described hereinafter with reference to the accompany- ing
drawings. 45     Fig. 2 is a circuit diagram showing an arrangement of an
output circuit according to the present invention. The emitter of a high
breakdown voltage pnp multi-collector transistor 1 is connected to a high-
voltage power source VCC. A first collector 2 of the transistor 1 is
connected to its base. The base of the transistor 1 is connected to the
drain of an n-channel DMOS transistor 3. The gate of the transistor 3 is
connected to an input terminal 4 for receiving an input signal In. The
source of the transistor 3 is connected 50 to a ground voltage VSS. The
input terminal of an inverter 5 operated by a low-voltage power source VDD
is connected to the input terminal 4. A second collector 6 of the
transistor 1 Is connected to the gate of an n-channel DMOS transistor 7.
The 



gate of the transistor 7 is connected to the output terminal of the
inverter 5 through an n-channel DMOS transistor 11. The source of the
transistor 7 is connected to the ground voltage Vss. The gate of an n- 55
channel DMOS transistor 8 is connected to the gate of the transistor 7. In
the n-channel DMOS transistor 8, the gate and the drain are connected to
each other. Series-connected diodes 9 and 10 having polarities shown in
Fig. 2 are inserted between the source of the transistor 8 and the ground
voltage Vss. In addition, a gate-drain path of the n-channel DMOS
transistor 11, the source of which is grounded, is connected 3    EP 0 361
874 81 between the output terminal of the inverter 5 and the gate of the
transistor 8. The emitter of a high breakdown voltage pnp multicollector
transistor 12 is connected to the high- voltage power source Vcc. A first
collector 13 of the transistor 12 is connected to its base. The base of the
transistor 12 is connected to the drain of an n-channel DMOS transistor 14.
The gate of the transistor 14 is connected to the output terminal of the
inverter 5, and the source of the transistor 14 is connected to the ground
voltage Vss. A second collector 15 of the transistor 12 is connected to the
gate of an n-channel DMOS transistor 16, the drain of which is connected to
the high-voltage power source Vcc. The gate of an n-channel DMOS transistor
17 is connected to the gate of the transistor 16. In the n-channel DMOS
transistor 17, the gate 10  and the drain are connected to each other.
Series-connected diodes 18 and 19 having polarities shown in Fig. 2 are
connected between the source of the transistor 17 and the source of the
transistor 16. The source of the transistor 16 is connected to an output
terminal 20 from which an output signal Out appears. In addition, a Zener
diode 21 having polarities shown in Fig. 2 is connected between the gate of
the transistor 16 and the output terminal 20. The drain of the n-channel
DMOS transistor 7 is connected to the output 15 terminal 20 through the
Zener diode 21. Since the DMOS transistors for constituting the circuit are
simultaneously manufactured, their threshold voltages are constant, as a
matter of course. An operation of the circuit with the above arrangement
will be described hereinafter. When the input signal In goes to "L" level
from "H" level, the transistor 3 is turned off. At this time, since the
output signal 20 from the inverter 5 goes to "H" level from "L" level, the
transistor 14 is turned on. Therefore, the level shift transistor 12 is
turned on, a current is supplied from the second collector 15 to the Zener
diode 21, and a constant voltage drop occurs across an anode-cathode path
of the Zener diode 21. Therefore, a predeter- mined voltage drop occurs
across a path between a node 22 of the gates of the transistors 16 and 17,
and a node 23 of the sources of the transistors 16 and 17. The gate and
drain of the transistor 17 are connected 25 to each other. Therefore, when
the transistor 17 is turned on, the voltage across the source-drain path of
the transistor 17 is equal to the threshold voltage of the transistor 17.
In addition, since the transistors 16 and 17 are simultaneously
manufactured, their threshold voltages are equal to each other. Therefore,
when the transistor 17 is turned on, a voltage drop of the threshold
voltage of the transistor 17 occurs across the source-drain path of the
transistor 17. Therefore, a voltage corresponding to a sum of the threshold
voltage 30 of the transistor 17 and forward drop voltages of the two diodes
is applied to the gate of the transistor 16. Therefore, the transistor 16
is turned on, the output terminal 20 is charged by the high-voltage power
source Vcc, and the output signal Out goes to Vcc level. In addition, when
the transistor 11 is turned on, a parasitic capacitance of the drain-gate
path of the transistor 7 is discharged to the ground potential Vss side,
and the transistor 7 which has been turned on in advance is abruptly turned
off. 35     When the input signal In goes to "H" level from "L" level, the
transistor 3 is turned on. At this time, since the output signal from the
inverter 5 goes to "L" level from "H" level, the transistor 14 is turned
off, and the level shift transistor 12 is turned off. In addition, the
transistor 11 is turned off. The transistor 3 is turned on, so that the
level shift transistor 1 is turned on. A current is supplied from the
second collector 6 through the transistor 8 and the diodes 9 and 10. A
voltage drop corresponding to a sum of the threshold 40  voltage of the
transistor 8 and forward drop voltages of the two diodes occurs across the
gate-source path of the transistor 7, and the transistor 7 is turned on.
Therefore, a parasitic capacitance of the output terminal 20 is discharged
to the ground potential Vss side, and the output signal Out is set at the
ground potential Vss. At this time, since a parasitic capacitance at the
node 22 of the gate of the transistor 16 is discharged through the
transistor 7, the transistor 16 is abruptly turned off. 



45    In the circuit according to the above-mentioned embodiment, a voltage
V[err] across the gate-source path of the output pull-up transistor 16 is a
sum of a voltage V[err] across the gate-source path of the transistor 17
and a voltage 2[err] across the p-n junction of the diodes 18 and 19, and
is defined as follows: [err] 50 Similarly, a voltage VGS12 across the
gate-source path of the output pull-down transistor 7 is a sum of a voltage
[err] across the gate-source path of the transistor 8 and a voltage [err]
of the p-n junction of the diodes 9 and 10, and is defined as follows: 55
[err] Assuming that the Zener diode 21 generates a Zener voltage Vz, a
current which satisfies the following condition must be supplied from the
level shift transistor 12: 4    EP 0 351 874 B1 [err] With the above
circuit arrangement, when the output pull-up and pull-down transistors 16
and 17 are 5  turned on, the voltages corresponding to their threshold
voltages are generated by the transistors 17 and 18, and the resultant
voltages are respectively applied to the gates of the transistors 16 and
17. Therefore, a variation in threshold voltages does not affect the drain
currents from the output transistors, and constant output currents can be
obtained. Therefore, rise and fall time delays of the output signal Out are
constant, thus obtaining stable characteristics. 10     Note that various
changes and modifications of the circuit according to the above embodiment
can be made. For example, although a high breakdown voltage bipolar
transistor is used as a level shift circuit in the circuit of this
embodiment, a high breakdown voltage MOS field effect transistor can be
used. In addition, a circuit for outputting a signal for controlling such
an output circuit is not limited to a specific one. 15  Claims 1. An output
circuit comprising: an input terminal (4) for receiving a first control
signal; a first MOS transistor (14), a gate of which receives a second
control signal having a phase 20     opposite to that of the first control
signal from said input terminal (4); a first multicollector transistor (12)
whose operation is controlled in response to an ON/OFF operation of said
first MOS transistor (14), the base and the first collector of said first
multicollector transistor (12) being connected together and to the drain of
the first MOS transistor (14), the emitter of said first multicollector
transistor (12) being connected to a voltage supply potential (Vcc); 25
a second MOS transistor (7), a drain of which is connected to the second
collector of said first multicollector transistor (12), the sources of the
first and second MOS transistors (14,7) all being connected to a ground
potential (Vss); a third MOS transistor (16), a gate of which is connected
to the second collector of the first multicollector transistor (12); so
a constant voltage element (21) connected between said gate and source of
said third MOS transistor (16); and the drain of the third MOS transistor
(16) is connected to the voltage supply potential (V/cc); and an output
terminal (20) which is connected to said source of said third MOS
transistor (16) and from which an output from said third MOS transistor
(16) is extracted; 35         characterized by a fourth MOS transistor
(11), a gate of which receives the second control signal; a fifth MOS
transistor (8), a gate and a drain of which are connected to a drain of
said fourth MOS transistor (11); a sixth MOS transistor (3), a gate of
which receives the first control signal from said input terminal 40
(4); a second multicollector transistor (1) whose operation is controlled
in response to an ON/OFF operation of said sixth MOS transistor (3), the
base and the first collector of said second multicollector transistor (1)
being connected together and to the drain of the sixth MOS transistor (3),
the emitter of 



said second multicollector transistor (1) being connected to the voltage
supply potential (Vcc); the gate 45      of said second MOS transistor (7)
being connected to said drain of said fifth MOS transistor (8) and the
second collector of said second multicollector transistor (1), a seventh
MOS transistor (17), a gate and a drain of which are connected to the
second collector of said first multicollector transistor (12) and a source
of which is connected to a source of said third MOS transistor (16); and 50
the sources of the fourth, fifth and sixth MOS transistors (11,8,3) all
being connected to the ground potential (Vss). 2. A circuit according to
claim 1, characterized in that 55         said first and second
multicollector transistors (12,1) are high breakdown voltage bipolar
transistors. 3. A circuit according to claim 1, characterized In that    EP
0 351 874 B1 [err] With the above circuit arrangement, when the output
pull-up and pull-down transistors 16 and 17 are 5  turned on, the voltages
corresponding to their threshold voltages are generated by the transistors
17 and 18, and the resultant voltages are respectively applied to the gates
of the transistors 16 and 17. Therefore, a variation in threshold voltages
does not affect the drain currents from the output transistors, and
constant output currents can be obtained. Therefore, rise and fall time
delays of the output signal Out are constant, thus obtaining stable
characteristics. 10     Note that various changes and modifications of the
circuit according to the above embodiment can be made. For example,
although a high breakdown voltage bipolar transistor is used as a level
shift circuit in the circuit of this embodiment, a high breakdown voltage
MOS field effect transistor can be used. In addition, a circuit for
outputting a signal for controlling such an output circuit is not limited
to a specific one. 15  Claims 1. An output circuit comprising: an input
terminal (4) for receiving a first control signal; a first MOS transistor
(14), a gate of which receives a second control signal having a phase 20
opposite to that of the first control signal from said input terminal (4);
a first multicollector transistor (12) whose operation is controlled in
response to an ON/OFF operation of said first MOS transistor (14), the base
and the first collector of said first multicollector transistor (12) being
connected together and to the drain of the first MOS transistor (14), the
emitter of said first multicollector transistor (12) being connected to a
voltage supply potential (Vcc); 25         a second MOS transistor (7), a
drain of which is connected to the second collector of said first
multicollector transistor (12), the sources of the first and second MOS
transistors (14,7) all being connected to a ground potential (Vss); a third
MOS transistor (16), a gate of which is connected to the second collector
of the first multicollector transistor (12); 30         a constant voltage
element (21) connected between said gate and source of said third MOS
transistor (16); and the drain of the third MOS transistor (16) is
connected to the voltage supply potential (Vcc); and an output terminal
(20) which is connected to said source of said third MOS transistor (16)
and from which an output from said third MOS transistor (16) is extracted;
35         characterized by a fourth MOS transistor (11), a gate of which
receives the second control signal; a fifth MOS transistor (8), a gate and
a drain of which are connected to a drain of said fourth MOS transistor
(11); a sixth MOS transistor (3), a gate of which receives the first
control signal from said input terminal 40     (4); a second multicollector
transistor (1) whose operation is controlled in response to an ON/OFF
operation of said sixth MOS transistor (3), the base and the first
collector of said second multicollector 



transistor (1) being connected together and to the drain of the sixth MOS
transistor (3), the emitter of said second multicollector transistor (1)
being connected to the voltage supply potential (Vcc); the gate 45      of
said second MOS transistor (7) being connected to said drain of said fifth
MOS transistor (8) and the second collector of said second multicollector
transistor (1), a seventh MOS transistor (17), a gate and a drain of which
are connected to the second collector of said first multicollector
transistor (12) and a source of which is connected to a source of said
third MOS transistor (16); and so         the sources of the fourth, fifth
and sixth MOS transistors (11,8,3) all being connected to the ground
potential (Vss). 2. A circuit according to claim 1, characterized in that
55         said first and second multicollector transistors (12,1) are high
breakdown voltage bipolar transistors. 3 A circuit according to claim 1,
characterized in that 5    EP 0351 874 B1 said first and second
multicollector transistors (12,1) are high breakdown voltage MOS field
effect transistors. 4. A circuit according to claim 1, characterized In
that a plurality of diodes (18,19) are arranged between said source of said
third MOS transistor (16) and said source of said seventh MOS transistor
(17). 5. A circuit according to claim 1, 10         characterized In that a
plurality of diodes (9,10) are arranged between said source of said fifth
MOS transistor (8) and the ground potential (Vss). PatentansprUche 75 1.
Ausgangsschaltkreis, welcher umfaBt: einen EingangsanschluB (4) zum
Empfangen eines ersten Steuersignals; einen MOS-Transistor (14), dessen
Gate ein zweites Steuersignal mit einer Phase entgegengesetzt derienigen
des ersten Steuersignals von dem EingangsanschluB (4) empfangt; 20
einen ersten Multikollektortransistor (12), dessen Betrieb auf eine
EIN/AUS-Operation des ersten MOS- Transistors (14) hin gesteuert wird,
wobei die Basis und der erste Kollektor des ersten Multikollektor-
transistors (12) miteinander und mit dem Drain des ersten MOS-Transistors
(14) verbunden sind, der Emitter des ersten Multikollektortransistors (12)
mit einem Spannungsversorgungspotential (Vcc) ver- bunden ist; einen
zweiten MOS-Transistor (7), dessen Drain mit dem zweiten Kollektor des
ersten 25     Multikollektortransistors (12) verbunden ist, wobei die
Sources der ersten und zweiten MOS-Transisto- ren (14, 7) s~mtlich mit
einem Massepotential (VSS) verbunden sind; einen dritten MOS-Transistor
(16), dessen Gate mit dem zweiten Kollektor des ersten Multikollektortran-
sistors 12 verbunden ist; ein Konstantspannungselement (21), welches
zwischen Gate und Source des dritten MOS-Transistors 30     (16) geschaltet
ist; und der Drain des dritten MOS-Transistors (16) mit dem
Spannungsversorgungspotential (Vcc) verbunden ist; und elnen
AusgangsanschluB (20), der mit der Source des dritten MOS-Transistors (16)
verbunden ist, und von welchem eine Ausgabe von dem dritten MOS-Transistor
(16) extrahiert wird; 35     gekennzelchnet durch einen vierten
MOS-Transistor (11), dessen Gate das zweite Steuersignal empfangt; einen
ffinften MOS-Transistor (8), dessen Gate und Drain mit einem Drain des
vierten MOS-Transistors (11) verbunden sind; einen sechsten MOS-Transistor
(3), dessen Gate das erste Steuersignal von dem EingangsanschluB (4) 



empffngt; elnen zweiten Multikollektortransistor (1), dessen Betrieb auf
eine EIN/AUS-Operation des sechsten MOB- Transistors (3) hin gesteuert
wird, wobei die Basis und der erste Kollektor des zweiten Multikollektor-
transistors (1) miteinander und mit dem Drain des sechsten MOS-Transistors
(3) und der Emitter des zweiten Multikollektortransistors (1) mit dem
Spannungsversorgungspotential (Vcc) verbunden ist; wobei 45     das Gate
des zweiten MOS-Transistors (7) mit dem Drain des fUnften MOS-Transistors
(8) und dem zweiten Kollektor des zweiten Multikollektortransistors (1)
verbunden ist; einen siebenten MOS-Transistor (17), dessen Gate und Drain
mit dem zweiten Kollektor des ersten Multikollektortransistors (12)
verbunden sind, und dessen Source mit einer Source des dritten MOS-
Transistors (16) verbunden ist; wobei 50     die Sources der vierten,
fanften und sechsten MOS-Transistoren (11, 8, 3) sdmtlich mit dem Massepo-
tential (VSs) verbunden sind. 2. Schaltkreis nach Anspruch 1, dadurch
gekennzelchnet, daB 55     die ersten und zweiten
Multikollektortransistoren (12, 1) bipolare Transistoren mit hoher
Durchbruchs- pannung sind. 6  I 1111111X11111 1111  11 Jil    EP 0 351 874
BI 3S Schaltkreis nach Anspruch 1, dadurch gekennzelchnet, daB die ersten
und zweiten Multikollektortransistoren (12, 1) MOS-Feldeffekttransistoren
mit hoher Durch- bruchspannung sind. 4. Schaltkreis nach Anspruch 1,
dadurch gekennzelchnet, daB eine Vielzahl von Dioden (18, 19) zwischen der
Source des dritten MOS-Transistors (16) und der Source des siebenten
MOS-Transistors (17) angeordnet sind. 10 5. chaltkreis nach Anspruch 1,
dadurch gekennzeichnet, daB eine Vielzahl von Dioden (9, 10) zwischen der
Source des fUnften MOS-Transistors (8) und dem Massepotential (Vss)
angeordnet sind. 15 Revendlcatlons 1. Circuit de sortie comprenant: une
borne d'entree (4) pour recevoir un premier signal de commando; 20
un premier transistor MOS (14), dont une grille regoit un second signal de
commando ayant une phase opposde A celle du premier signal de commande I
partir de ladite borne d'entree (4); un premier transistor multicollecteur
(12) dont le fonctionnement est contr816 en reponse au fonctionnement
conducteur/bloque (on/off) du premier transistor MOS (14), la base et le
premier collecteur dudit premier transistor multicollecteur (12) etant
relids ensemble et au drain du premier 25     transistor MOS (14),
I'emetteur dudit premier transistor multicollecteur (12) 6tant relie A un
potentiel d'alimentation (Vcc); un second transistor MOS (7), dont le drain
est relie au second collecteur dudit premier transistor multicollecteur
(12), les sources des premier et second transistors MOS (14,7) 6tant toutes
reli6es au potentiel de la masse (Vss); 30         un troisieme transistor
MOS (16), dont la grille est reliee au second collecteur du premier
transistor muticollecteur (12); un 6l6ment de tension constant (21) reli4
entre la grille et la source dudit troisieme transistor MOS (16); et le
drain du troisibme transistor MOS (16) est relie a la tension
d'alimentation (V/c), et 35         une borne de sortie (20) qui est reliee
a ladite source dudit troisieme transistor MOS (16) et & partir duquel est
extraite une sortie dudit troisieme transistor MOS (16); 



caracterise par un quatrieme transistor MOS (11), dont une grille regoit le
second signal de commande; un cinquibme transistor MOS (8), dont une grille
et un drain sont rellis au drain dudit quatrieme 40     transistor MOS
(11); un sixieme transistor MOS (3), dont une grille regoit le premier
signal de commande de ladite borne d'entr6e (4); un second transistor
multicollecteur (1) dont le fonctionnement est commande en r~ponse au
fonctionnement conducteur/bloqu6 (ON/OFF) dudit sixieme transistor MOS (3),
la base et le premier 45     collecteur dudit second transistor
multicollecteur (1) 6tant relis ensemble et au drain du sixibme transistor
MOS (3), I'emetteur dudit second transistor multicollecteur (1) etant reli6
a la tension d'alimentation (Vcc); dont la grille dudit second transistor
MOS (1) est reli6e audit drain dudit cinquibme transistor MOS (8) et au
second collecteur dudit second transistor multicollecteur (1), un septieme
transistor MOS (17), dont une grille et un drain sont relids au second
collecteur dudit 50     premier transistor multicollectour (12) et dont une
source est relide a la source dudit troisibme transistor MOS (16); et les
sources des quatribme cinquieme et sixibme transistors MOS (11, 8, 3) etant
toutes reli6es au potentiel de la masse (Vs). 5s 2. Circuit selon la
revendication 1, caracteris6 en ce quo lesdits premier et second
transistors multicollecteurs (12,1) sont des transistors bipolaires a
tension de claquage CMev&e. *   C   L   M   S  I    EP 0 351 874 Bi 3
Circuit selon la revendication 1; caract*ris4 en ce que lesdits premier et
second transistors multicollecteurs (12,1) sont des transistors d effet de
champ MOS & tension de claquage dlevee. 4. Circuit selon la revendication
1; caract6rise en ce que une pluralit6 de diodes (18,19) est plac~e entre
ladite source dudit troisibme transistor MOS (16) et ladite source dudit
septibme transistor MOS (17). 10 5. Circuit selon la revendication 1;
caractdrisd en ce quo une pluralitd de diodes (9,10) est placde entre
ladite source dudit cinquibme transistor MOS (8) et le potentiel de la
masse (Vss). 75 <,20 25 30 35 l  40 45 50 55    


