
EP 0 177 513 B1                      2 Description
US-A-3829709 discloses a structure with means to protect the P-substrate to
N-epitaxial Background of the invention                         junction
but suffers from the disadvantages of The present invention relates, in
general, to an  tendency to develop a latch condition as disclosed
integrated circuit and method for biasing an    5    in the decription at
page 2 lines 2 through 13. impurity region of an integrated circuit
structure. More particularly, the present invention relates to  Summary of
the invention an integrated circuit [err] method for biasingnan       It is
therefore an object of the present invention epitaxial (EPI) layer to a
level substantially equal to  to provide an improved integrated circuit and
a supply voltage [err] level yet exhibiting a high    10    method for
biasing an epitaxial layer. revese breakdown voltage to negative transients
It is further an object of the present invention to of the [err] supply.
provide an improved integrated circuit and Traditionally, the accepted
method for biasing     method for biasing an epitaxial layer which is EPI
tubs in bipolar integrated circuits is by connect-  readily fabricated
utilizing a minimum of on-chip ing then directly to [err]. However, many
integrated    15   area. circuit applications expereince negative transient
It is still further an object of the present invention voltages on the
[err] supply line. For example, in    to provide an improved integrated
circuit and some automotive applications, transients of up to    method for
biasing an epitaxial layer to a level [err] 125 volts may be experienced
with source           substantially equal to Vcc yet having a very high
impedances as low as 10 ohms. Similarly, indus-   20   reverse breakdown
voltage to negative voltage trial atmospheres, robotics applications and
other   transients on [err]. integrated circuit environments having
relatively     The foregoing and other objects are achieved in long supply
lead lengths may experience such        the present invention by the
provision of the negative voltage transients.
technical features of Claim 1. An integrated circuit With negative
transient voltages on the [err] line,   25   and method in accordance with
the present inven- direct biasing of the EPI tubs may result in a
tion may further comprise a shunt diode having forward biased diode from
the P type substrate,      anode and cathode terminals thereof, the anode
which is nominally tied to a circuit ground poten-   and cathode terminals
being respectively con- tial, to the EPI region. Large negative voltage
nected to the first and third contact leads of the transients on the [err]
line may therefore result in   30   contact transistor. In certain
embodiments, in the destruction of the EPI substrate junction or
accordance with the present invention, the shunt interconnecting
metallization.                       diode comprises a shunt transistor
having One previously utilized method for dealing with    respective first,
second and third shunt leads negative voltage transients has been to
eliminate   thereto, the first shunt lead forming the anode the possibility
of current flow in this forward   35   terminal and the second and third
shunt leads biased diode from the EPI substrate junction by      being
common connected to form the cathode application of [err] to a P region to
provide a high  terminal. reverse breakdown voltage diode from Vcc to the
EPI region. In many applications, however, it is     Brief description of
the drawings necessary that the EPI regions be held at a voltage    40  The
above mentioned and other features and less than one diode voltage from Vcc
for example,    objects of the invention and the manner of attain- in power
BIMOS circuits where the substrate is       ing them will become more
apparent and the essentially [err] and may go as high as the level of
invention itself will be best understood by ref- [err]. Such circuits may
be susceptible to latching    erence to the following description of an
embodi- should the substrate go to [err] and inject holes into   45    ment
of the invention taken in conjunctionwith the an EPI region biased below
[err] when a signal path    accompanying drawings, wherein: P region within
the EPI collects. Latching will occur  Fig. 1 is a simplified
cross-sectional view of an if this P region collecting has positive phase
to the  integrated circuit illustrating two prior art tech- output, that
is, collected current turns on the      niques for biasing an epitaxial
layer; output forcing the substrate to a higher level.  so    Fig. 2 is a
simplified cross-sectional view of an DE-A-2514466 discloses a
semiconductor             integrated  circuit  illustrating  the  latching
structure in which an additional isolated transistor  problems inherent in
a prior art device in accord- is utilised to prevent an undesirable
conduction     ance with a portion of Fig. 1 having its substrate at path
across the PN junction of the P+ conductive     [err], an EPI region at
[err] and a signal path P isolation zones separating N-epitaxial regions
and    55   region acting as a collector; the N-epitaxial region itself.
Figs. 3A and 3B are a simplified cross-sectional DE-A-2357232 discloses a
structure very            view and partial schematic representation respec-
similar to that of DE-A-2514466 in which the PN      tively of a biasing
circuit in accordance with the junction of the P+ conductive isolation
zones and    present invention illustrating the biasing of an the adjacent
N-epitaxial regions are prevented    60   impurity region, for example, an
epitaxial layer by from becoming forward biased and creating a
means of a saturated PNP current source function- destructive current path.
ing as a contact transistor; Neither of the above documents discloses any
Figs. 4A and 4B are partial schematic and cross- means to protect the
P-substrate to N-epitaxial      sectional views of a portion of an
integrated circuit junction against negative transients.          65   in
accordance  with  the  present invention 



3              EP 0177 513  B1                     4 illustrating the
addition of a high voltage diode, in  numbered and the foregoing
description thereof particular, a PNP diode in parallel with the satu-
will suffice herefor. rated PNP current source of Figs. 3A and 3B;
With respect to that portion of integrated circuit Fig. 5 is a schematic
illustration of a portion of a  10 shown in Fig. 2, such structure may be
suscept- prior art BIMOS circuit illustrating the diodes    5    ible to
latching if P substrate 12 is at or near the formed between a P type
resistor and DMOS          supply voltage level [err] and holes are
injected device wells coupled to ground formed in an        into N
epitaxial layer 16 which is then one [err] epitaxial layer coupled to a
supply voltage, [err]  (voltage potential across the conducting emitter-
which might under certain circumstances, experi-   to-base PN junction)
below [err] and a signal path ence a negative voltage transient;
10  is established wherein P region 20 functions as a Fig. 6 isa schematic
representation of the      collector of a PNP transistor. Latching will
occur if BIMOS circuit of Fig. 5 showing the coupling of    P region 20
collecting exhibits positive phase with the epitaxial layer containing a
resistor and      respect to the output [err]. That is, collected DMOS
device to [err] through a high voltage diode    current turns on the output
forcing P substrate 12 when the substrate is at [err], as shown by a    15
to a higher level. In this manner, P region 20 can switched PNP transistor;
and                       supply a collected current output 22 from sub-
Fig. 7 is a further schematic representation of  strate 12 in the signal
path as positive feedback. the BIMOS circuit of Fig. 6 showing the coupling
Referring additionally now to Figs. 3A and 3B, a of the epitaxial layer
containing a resistor and   portion of an integrated circuit 30 is shown in
DMOS device to [err] through a saturated PNP    20   accordance with the
present invention in which a current source functioning as a contact
transistor  reverse biased high voltage diode is maintained and high
voltage diode when the substrate is at    yet an epitaxial region may be at
a voltage level [err], as shown by a switched PNP transistor.        close
to [err]. Integrated circuit 30 comprises, in pertinent part, a P substrate
12 and N epitaxial Description of a preferred embodiment        25   layers
32, 34 separated by a plurality of isolation With reference to Fig. 1, a
portion of a prior art  regions 18. A PNP transistor 28, functioning as a
integrated circuit 10 is shown. Integrated circuit  contact transistor, is
formed within N epitaxial 10 comprises, in major part, P substrate 12 and N
layer 34, and in the embodiment shown, com- epitaxial layers 14, 16
separated by a plurality of  prises a multi-collector saturated device
having isolation regions 18. A P region 20 is disposed    30   collectors
38, an emitter 36 connected to Vcc and within N epitaxial layer 16.
a base 40 connected to a source of bias voltage. A source of supply voltage
[err] is applied        Collectors 38 are utilized to bias N epitaxial
layers directly to N epitaxial layer 14 and P region 20. P  32. Although
PNP transistor 28 resides in N substrate 12 is connected to circuit ground.
epitaxial layer 34 which is maintained at a level of The usual method of
biasing EPI tubs in bipolar   35   one [err] below [err] no problem is
presented as integrated circuits is by connecting the epitaxial  above
described because a high substrate injec- layer directly to [err]. This is
shown by the connec-  tion results in collectors 38 collecting even more
tion of N epitaxial layer 14 to a supply voltage [err].  current to bias
the associated N epitaxial layers However, should a negative transient
appear on     32. The bias voltage at base 40 will be equal to [err] with N
epitaxial layer 14 connected directly   40   [err] thereto while P
substrate 12 is connected to circuit  Referring additionally now to Figs.
4A and 4B, ground, a forward biased diode will result at the  an
alternative embodiment to provide biasing to interface of N epitaxial layer
14 with P substrate  N epitaxial layers 32 is shown. In this embodi- 12.
Large negative voltage transients will then    ment, PNP transistor 28
which is functioning as a result in destruction of the junction between N
45   saturated PNP current source has an additional epitaxial layer 14 and
P substrate 12 or, could    diode 42 connected in parallel therwith. Diode
42 possibly adversely impact any interconnecting     is shown schematically
as having it anode con- metallization used in integrated circuit 10.
nected to emitter 36 and its cathode connected to With a view towards
eliminating the possibility   one of collectors 38. In practice, diode 42
may be a of this forward biased diode, P region 20 could   50   PNP
transistor having its emitter common con- serve as a high reverse breakdown
diode to the     nected with emitter 36 and its base and collector supply
voltage Vcc. Thus, N epitaxial layer 16 will  common connected with one of
collectors 38. be tied to the supply voltage [err] through P region  Diode
42 may be useful due to the fact that under 20 resulting in a PN diode
which is reverse biased  transient conditions, the current through N to
negative transients of [err].                 55   epitaxial layer 32 may
become larger than the Referring additionally now to Fig. 2, the use of P
normal leakage current and the collector 38 of region 20 in applications
where it is necessary    PNP transistor 28 may be unable to supply the that
N epitaxial layer 16 be held very near the     necessary current wherein a
latch condition may level of Vcc is shown. In the portion of integrated
develop. In order to avoid this possible situation, circuit 10 herein
shown, P substrate 12 is at the    60   both PNP transistor 28 and diode 42
may be level of [err] such as would be the case in power    utilized to
bias N epitaxial layer 32. BIMOS and other devices in which the substrate
is    Additionally, in the circuit "off" state, i.e. when 



at or near [err] and functions as [err]. In the        P substrate 12 is
low, it may be desirable to turn embodiment of Fig. 2, similar structure to
that    off the bias line, which, without diode 42 would above described
with respect to Fig. 1 is similarly   65   leave N epitaxial layer 32
floating. Under such 3    5               EP 0177 513 B1
6 conditions, when the circuit is enabled, P sub-      acting as a contact
transistor comprising PNP strate 12 might rise faster than the bias line
and  transistor 28. Under normal operation, when PNP create a latch
condition. Diode 42 functions to     transistor 28 turns on, the voltage
applied to the hold N epitaxial layer 32 high thereby avoiding a
epitaxial layer is pulled within a saturation volt- floating condition.
5    age of [err]. Diode 42 then, in effect, is not a factor. Referring
additionally now to Fig. 5, a portion of  Resultantly, the substrate PNP
device comprising a prior art BIMOS circuit 60 is shown. For illustra-  the
substrate, epitaxial layer and any P region tive purposes, BIMOS circuit 60
is shown as        can't turn on because when the substrate is at Vcc
comprising a series connected resistor 44 and       the epitaxial layer is
not down 1 [err]. In practice, currrent source 52 coupled between ground
and    10   the epitaxial layer is below [err] by approximately [err].
Similarly, a MOSFET 46 is connected in          100 to 200 millivolts.
Moreover, should [err] go series with current source 54 between ground and
negative, PNP transistor 28 reverse biases and [err]. The gate of MOSFET 46
is connected             turns off. Since it is a high voltage transistor,
it between current source 52 and resistor 44. Cur-      presents a high
breakdown voltage in the reverse rent sources 52 and 54, shown as PNP
transistors,   15   direction should [err] go negative. Diode 42 would have
their emitter terminals connected to [err] and   function in case of a
transient phenomenon which their collector terminals respectively connected
to  might occur if there is more current demanded by resistor 44 and MOSFET
46. The base terminals of    the epitaxial layer than the current source
can current sources 52, 54 are connected to a source    handle. Therefore,
diode 42 in parallel with PNP of bias voltage. Also illustrated are
parasitic   20   transistor 28 insures that the voltage can never go diodes
48, 50 from the P type resistor 44 and       lower than 1 [err]. Should the
epitaxial layer MOSFET 46 well respectively to an N type
approach a level lower than 1 [err] below [err] epitaxial layer. This N
type epitaxial layer is      diode 42 will forward bias and supply the
shown as connected to [err].                           necessary amount of
current. Moreover, when no In operation, if the supply voltage [err]
experi-   25   bias is applied to PNP transistor 28, diode 42 will enced a
negative transient, then it is possbile that  function to hold the
epitaxial layers up within one parasitc diodes 48, 50 would become forward
[err] of [err]. biased into the epitaxial layer such that large       What
has been provided therefore is an currents could flow. Thus, it is possible
that the P  improved integrated circuit and method for bias- well of MOSFET
transistor 46 as well as the P    30   ing an epitaxial layer which is
readily fabricated region of resistor 44 which are both tied to
utilizing a minimum of on-chip area. The inte- ground, could forward bias
parasitic diodes 48       grated circuit and method of the present inven-
and 50 from ground to [err] when [err] went              tion provides a
means for biasing an epitaxial negative.
layer close to a supply voltage level [err] yet Referring additonally now
to Fig. 6, a further   35   exhibiting a high reverse breakdown voltage to
extension of BIMOS circuit 60 of Fig. 5 is shown.    negative voltage
transients on [err]. In this application, a diode 42, which is shown as a
While there have been described above the PNP transistor having its base
connected to its      principles of the invention in conjunction with
collector, couples the cathodes of parasitic diodes  specific apparatus, it
is to be clearly understood 48 and 50 to Vcc. In this manner, a reverse
biased    40   that this description is made only by way of diode serves to
protect the epitaxial layer in which  example and not as a limitation to
the scope of resistor 44 and MOSFET 46 are formed from            the
invention. negative volzage transients of [err]. However, as previously
described with respect to Fig. 2 in       Claims particular, problems could
develop when the    45 substrate of BIMOS circuit 60 is at [err] as shown
1. An integrated circuit including a circuit for by means of a switched PNP
transistor. The           biasing a first portion of an impurity region
(32) of emitter of this transistor is the substrate, the base  said
integrated circuit to a voltage level sub- is any EPI region a [err] below
the emitter and the    stantially equal to a supply voltage level [err]
collector is any P region within the EPI. Should the    50   while having a
high reverse breakdown voltage to substrate go as high as [err], when an
epitaxial       negative transients of said supply voltage level layer is
at a level of [err] the substrate will   comprising; then forward bias from
the substrate to the           a contact transistor (28) formed as a
bipolar epitaxial layer and any P regions, such as resistor  transistor
within a second isolated portion (34) of 44 or the P well of MOSFET 46
could become    55   said impurity region of said integrated circuit;
collectors for the substrate to EPI current. This      said contact
transistor having an emitter, a base problem is inherent due to the use of
diode 42       and a collector, said emitter being coupled by placing the
EPI at a [err] below [err] when it is        means of a first contact lead
(36) to a supply 



possible that the substrate itself might be at a     voltage line (Vcc),
said base being coupled by level equal to Vcc as shown.
60   means of a second contact lead (40) to a bias Referring additionally
now to Fig. 7, BIMOS        voltage line (BIAS) and said collector being
circuit 60 is shown having its epitaxial layer       coupled by means of a
third contact lead (38) to biased in accordance with the present invention.
said impurity region. In this extension of Figs. 5 and 6, diode 42 is
2. The integrated circuit of Claim  1 further paralleled with a saturated
PNP current source    65   comprising;    5               EP  0 177513  B1
6 conditions, when the circuit is enabled, P sub-     acting as a contact
transistor comprising PNP strate 12 might rise faster than the bias line
and  transistor 28. Under normal operation, when PNP create a latch
condition. Diode 42 functions to     transistor 28 turns on, the voltage
applied to the hold N epitaxial layer 32 high thereby avoiding a
epitaxial layer is pulled within a saturation volt- floating condition.
5    age of [err]. Diode 42 then, in effect, is not a factor. Referring
additionally now to Fig. 5, a portion of  Resultantly, the substrate PNP
device comprising a prior art BIMOS circuit 60 is shown. For illustra-  the
substrate, epitaxial layer and any P region tive purposes, BIMOS circuit 60
is shown as       can't turn on because when the substrate is at [err]
comprising a series connected resistor 44 and       the epitaxial layer is
not down 1 [err]. In practice, current source 52 coupled between ground and
10   the epitaxial layer is below [err] by approximately [err]. Similarly,
a MOSFET 46 is connected in         100 to 200 millivolts. Moreover, should
[err] go series with current source 54 between ground and    negative, PNP
transistor 28 reverse biases and [err]. The gate of MOSFET 46 is connected
turns off. Since it is a high voltage transistor, it between current source
52 and resistor 44. Cur-     presents a high breakdown voltage in the
reverse rent sources 52 and 54, shown as PNP transistors,   15   direction
should [err] go negative. Diode 42 would have their emitter terminals
connected to [err] and   function in case of a transient phenomenon which
their collector terminals respectively connected to  might occur if there
is more current demanded by resistor 44 and MOSFET 46. The base terminals
of    the epitaxial layer than the current source can current sources 52,
54 are connected to a source    handle. Therefore, diode 42 in parallel
with PNP of bias voltage. Also illustrated are parasitic   20   transistor
28 insures that the voltage can never go diodes 48, 50 from the P type
resistor 44 and       lower than 1 [err] Should the epitaxial layer MOSFET
46 well respectively to an N type            approach a level lower than 1
[err] below [err] epitaxial layer. This N type epitaxial layer is     diode
42 will forward bias and supply the shown as connected to [err].
necessary amount of current. Moreover, when no In operation, if the supply
voltage [err] experi-   25   bias is applied to PNP transistor 28, diode 42
will enced a negative transient, then it is possbile that  function to hold
the epitaxial layers up within one parasitc diodes 48, 50 would become
forward         [err] of [err] biased into the epitaxial layer such that
large       What has been provided therefore is an currents could flow.
Thus, it is possible that the P  improved integrated circuit and method for
bias- well of MOSFET transistor 46 as well as the P    30   ing an
epitaxial layer which is readily fabricated region of resistor 44 which are
both tied to        utilizing a minimum of on-chip area. The inte- ground,
could forward bias parasitic diodes 48      grated circuit and method of
the present inven- and 50 from ground to [err] when [err] went
tion provides a means for biasing an epitaxial negative.
layer close to a supply voltage level [err] yet Referring additonally now
to Fig. 6, a further   35   exhibiting a high reverse breakdown voltage to
extension of BIMOS circuit 60 of Fig. 5 is shown.   negative voltage
transients on [err]. In this application, a diode 42, which is shown as a
While there have been described above the PNP transistor having its base
connected to its     principles of the invention in conjunction with
collector, couples the cathodes of parasitic diodes  specific apparatus, it
is to be clearly understood 48 and 50 to Vcc. In this manner, a reverse
biased    40   that this description is made only by way of diode serves to
protect the epitaxial layer in which  example and not as a limitation to
the scope of resistor 44 and MOSFET 46 are formed from           the
invention. negative volzage transients of [err]. However, as previously
described with respect to Fig. 2 in       Claims particular, problems could
develop when the    45 substrate of BIMOS circuit 60 is at [err] as shown
1. An integrated circuit including a circuit for by means of a switched PNP
transistor. The          biasing a first portion of an impurity region (32)
of emitter of this transistor is the substrate, the base  said integrated
circuit to a voltage level sub- is any EPI region a [err] below the emitter
and the    stantially equal to a supply voltage level [err] collector is
any P region within the EPI. Should the    50   while having a high reverse
breakdown voltage to substrate go as high as Vcc, when an epitaxial
negative transients of said supply voltage level layer is at a level of
[err], the substrate will  comprising; then forward bias from  the
substrate to the          a contact transistor (28) formed as a bipolar
epitaxial layer and any P regions, such as resistor  transistor within a
second isolated portion (34) of 44 or the P well of MOSFET 46 could become
55   said impurity region of said integrated circuit; 



collectors for the substrate to EPI current. This     said contact
transistor having an emitter, a base problem is inherent due to the use of
diode 42       and a collector, said emitter being coupled by placing the
EPI at a [err] below [err] when it is        means of a first contact lead
(36) to a supply possible that the substrate itself might be at a
voltage line [err], said base being coupled by level equal to Vcc as shown.
60   means of a second contact lead (40) to a bias Referring additionally
now to Fig. 7, BIMOS        voltage line (BIAS) and said collector being
circuit 60 is shown having its epitaxial layer       coupled by means of a
third contact lead (38) to biased in accordance with the present invention.
said impurity region. In this extension of Figs. 5 and 6, diode 42 is
2. The integrated circuit of Claim  1 further paralleled with a saturated
PNP current source    65   comprising;    7               EP 0 177 513  B1
8 a shunt diode (42) having an anode and cathode    Vorspannleitung (BIAS,
und der Kollektor mittels terminal thereto, said anode and cathode ter-
einer dritten Kontaktleitung (38) mit der Dotie- minals being respectively
connected to said first   rungsione verbunden sind. and third contacts
leads of said contact transistor.  2. Integrierter Schaltkreis nach
Anspruch 1, der 3. The integrated circuit of claim 2 wherein said    5
weiterhin aufweist: shunt diode comprises a shunt bipolar transistor
eine Nebenschluf3diode (42) einem Anoden- (42) having an emitter, a base
and a collector      und einem KathodenanschluB, wobei die Ano- connected
to a first, [err]   and third shunt leads  den- und Kathodenanschlusse
jeweils mit den respectively, said first shunt lead forming said    ersten
und dritten Kontaktleitungen des Kontakt- anode terminal and said second
and third shunt   10   transistors verbunden sind. leads being common
connected to form said             3. Integrierter Schaltkreis nach
Anspruch 2, cathode terminal.                                   wobei die
NebenschluBdiode  einen  Neben- 4. The integrated circuit of Claim 1
wherein said  schlulbipolartransistor (42) mit einem Emitter, impurity
region is an epitaxial layer.              einer Basis und einem Kollektor,
die jeweils mit 5. A method for biasing a first portion (32) of an    i5
ersten, zweiten und dritten NebenschluBleitun- impurity region of an
integrated circuit to a       gen verbunden sind, aufweist, wobei die erste
voltage level substratially equal to a supply volt-  NebenschluBleitung den
AnodenanschluB und age level while having a high reverse breakdown     die
zweite und dritte Nebenschlulleitung gemein- voltage to negative transients
of said suppoy       sabn verbunden sind, um den KathodenanschluB voltage
level comprising the steps of:        20   bilden. forming a contact
transistor (28) as a bipolar      4. Integrierter Schaltkreis nach Anspruch
1, transistor within a second isolated portion (32) of  wobei die
Dotierungszone eine Epitaxieschicht said impurity region having an emitter,
a base      ist. and a collector thereto;                              5.
Ein Verfahren zum Vorspannen eines ersten firstly coupling said emitter
through a first   25   Teils (32) einer Dotierungszone eines integrierten
contact lead (36) to a supply voltage line;          Schaltkreises auf ein
Spannungsniveau, das im secondly coupling said base through a second
wesentlichen gleich ist einem Versorgungsspan- contact lead (40) to a bias
voltage line; and        nungsniveau, w~hrend er eine hohe Ruckwarts-
connecting said collector through a third con-     durchbruchsspannung
gegenuber  negativen tact lead (38) to said first portion of said impurity
30   Transienten der Versorgungsspannung besitzt, region.
und das folgende Schritte aufweist: 6. The method of claim 5 further
comprising the      das Herstellen esne Kontaktzransistors (28) als step
of:                                             einen bipolaren Transistor
innerhalb eines zwei- providing a shunt diode (42) having anode and
ten, isolierten Teils (32) der Dotierungszone .mit cathode terminals
thereof, said anode and    35   einem Emitter, einer Basis und einem
Kollektor; cathode terminals being connected to said first       das
Verbinden des Emitters durch eine erste and third contact leads of said
contact transistor.  Kontaktleitung (36) mit einer Versorgungsspan- 7. The
method of claim 6 wherein said step of      nungsleitung; providing is
carried out by means of shunt tran-      das nachfolgende Verbinden der
Basis durch sistor (42) having an emitter, a base and a collec-   40   eine
zweite Kontaktleitung (40) mit einer Vorspan- tor thereto, said emitter
forming said anode ter-    nungsleitung; und minal through a first shunt
lead and said base and     das Verbinden des Kollektors durch eine dritte
collector being common connected to form said       Kontaktleitung (38) mit
dem ersten Teil der Dotie- cathode terminal through a second and third
rungszone. shunt lead respectively.                       45     6.
Verfahren nach Anspruch 5, das weiterhin folgenden Schritt aufweist:
Patentanspruiche                                       das Einrichten einer
Nebenschlu~diode (42) mit Anoden- und einem KathodenanschlOssen, wobei 1.
Ein integrierter Schaltkreis mit einem Schalt-  die Anoden- und
Kathodenanschlusse jeweils mit kreis zum Vorspannen eines ersten Teils
einer   5o   der ersten und dritten Kontaktleitunge.. des Kon-
Dotierungszone (32) des integrieten Schaltkreises    takttransistors
verbunden sind. aus ein Spannungsniveau, das im wesentlichen           7.
Das Verfahren nach Anspruch 6, wobei der 



gleich ist einem Versorgungsspannungsniveau          Schritt des
Einrichtens durchgefuhrt wird mittels (Vcc), wahrend er hohe
Ruckwartsdurchbruch-          eines Nebenschlultransistors (42) mit einem
spannung gegenuber negativen Transienten des   55    Emitter, einer Basis
und einem Kollektor, wobei Versorgungspannungsniveaus aufweist, mit:
der Emitter den Anodenanschlul durch eine erste einem Kontakttransistor
(28, der als bipolarar     Nebenschlugleitung bildet und die Basis und der
Transistor innerhalb einer zweiten, isolierten       Kollektor gemeinsam
verbunden sind, um jeweils Zone (34) der Dotierungszone des integrierten
den Kathodenanschlug durch eine zweite und Schaltreises ausgebildet ist,
60   dritte Nebenschlugleitung zu bilden. wobei der Kontakttransistor einen
Emitter, eine Basis und einen Kollektor besitzt, wobei der Emit-
Revendicatons ter mittels einer ersten Kontaktleitung (36) mit der
Versorgungsspannungsleitung (Vcc), die Basis           1. Circuit int6gr6
comportant un circuit permet- mittels einer zweiten Kontaktleitung (40) mit
einer   65   tant de polariser une premiere partie d'une r6gion    9
EP 0177513 B1                      10 a-4npuret6 (32) dudit circuit int6gr6
a un niveau   ladite region d'impuret6 est une r6gion 6pi- de tension qui
est sensiblement 6gal A un niveau   taxiale. de tension d'alimentation,
(Vcc) tout en ayant       5. Proc6d6 de poiarisation d'une premiere par-
une tension elevee de rupture inverse vis-a-vis    tie (32) d'une r6gion
d'impuret6 d'un circuit int6- de tensions transitoires n6gatives dudit
niveau    5    gr6 a un niveau de tension sensiblement 6gal a de tension
d'alimentation, comprenant:             un niveau de tension d'alimentation
tout en un transistor de contact P'R) se presentant       ayant une tension
6lev6e de rupture inverse vis- sous la forme d'un transistor olpolaire a
l'intW-  a-vis de tensions transitoires n6gatives dudit rieur d'une
deuxieme partie, isol6e, (34) de ladite  niveau de tension d'alimentation,
comprenant r6gion d'impuretb dudit circuit int6gr6;     tO   les opbrations
suivantes: ledit transistor de contact possddant un bmet-     former un
transistor de contact (28) sous forme teur, une base et un collecteur,
ledit 6metteur     d'un transistor bipolaire a l'int6rieur d'une etant
coupl6 par l'imterm6dialre d'un premier       deuxibme partie, isol6e, (34)
de ladite r6gion trajet conducteur de contact (36) a une ligne de
d'impurete, poss6dant un 6metteur, une base et tenxion d'alimentation
(V00), ladite base dtant   rS   une collecteur; coupler d'abord ledit
6metteur. coupl6e par l'interm6diaire d'un deuxieme trajet   via un premier
trajet conducteur de contact (36), conducteur do contact (40) a une ligne
de tension   a une ligne de tension d'alimentation; de polarisation
(polarisation) et ledit collecteur   coupler ensuite ladite base, via un
deuxieme etant coupl6 par l'intermediaire d'un troisieme     trajet
conducteur de contact (40), a une ligne de trajet conducteur de contact
(38) a ladite r6gion    20   tension de polarisation; et t  impurete.
connecter ledit collecteur, via un troisieme tra- 2. Circuit int6gr6 selon
la revendication 1, com-  jet conducteur de contact (38), a ladite premiere
prenant en outre une diode de d6rivation (42)       partie de ladite r6gion
d'impuret6. poss6dant une borne d'anode et une borne de          6. Proc6d6
solon la revendication 5, compre- cathode, lesdites bornes d'anode et de
cathode    25   nant en outre l'opbration consistent a produire btant
respectivement connectees auxdits premier     une diode de dbrivation (42)
poss6dant des et troisieme trajets conducteurs de contact dudit   bornes
d'anode et de cathode, ledites bornes transistor de contact.
d'anode et de cathode btant connect6es auxdits 3. Circuit int6gr6 selon la
revendication 2, ou   premier et troisieme trajets conducteurs de ladite
diode de d6rivation comprend un transis-   30   contact dudit transistor de
contact. tor bipolaire de derivation (42), poss6dant un        7. Proced6
selon la revendication 6, ou ladite 6metteur, une base et une collecteur
respec-        op6ration de production s'effectue au moyen tivement
connectes a une premier, un deuxieme       d'un transistor de d6rivation
(42) poss6dant un et un troisieme trajet conducteur de d6rivation,
6metteur, une base et un collecteur, ledit 6met- ledit premier trajet
conducteur de dbrivation for-   35   teur formant ladite borne d'anode via
un premier mant ladite borne d'anode at lesdits deuxieme et    trajet
conducteur de dbrivation, et ladite base et troisieme trajets conducteurs
de d6rivation 6tait  ledit collecteur 6tant connect6s en commun de
connect6s en commun de maniere A former             maniere A former ladite
borne de cathode ladite borne de cathode.
respectivement via des deuxieme et troisieme 4. Circuit int6gre selon la
revendication 1, ou    40   trajets conducteurs de derivation. 45 50 55 60


