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thereto while a semiconductor device on said substrate has a supply voltage
(Vcc) applied The present invention relates, in general, to   thereto
including first means for coupling a bias substrate bias control circuits
and methods. More  voltage [err] to said substrate when said bias
particularly, the present invention relates to the    5    voltage is
present, and decoupling said bias aforesaid circuits and methods which are
of       voltage from said substrate when said bias volt- especial utility
in controlling the application of  age is absent; and second means for
coupling supply and substrate voltages to CMOS devices      said supply
voltage [err] to said substrate when utilizing separate voltage levels
therefor.       said bias voltage [err] is absent; the circuit Scaled CMOS
devices, those having a channel   10   characterized in that the
semiconductor device length on the order of 1.25 microns, require a    and
the first and second means include p-channel reduced power supply [err] for
proper operation.   MOS transistors, in that the semiconductor device That
is, as channel lengths have decreased, a      has a circuit connected to
the substrate for protec- concomitantly reduced power supply voltage
tion against excessive voltage inputs and in that level is mandated in
order to avoid excessive   15   said first means decouples said bias
voltage [err] drain voltage reduction of the short channel       when said
bias voltage (VBB) is present and has a device threshold voltage. However,
such a          value which is less than the voltage level defined reduced
supply level (in the 3.0 volt range) pre-  by the sum of said supply
voltage [err] and the vents acceptance of more conventional 5.0 volt
absolute value of one P-channel theshold of said input logic swings when
conventional CMOS    20   first means; and said second means decouples
input protection structures are used. It follows   said supply voltage
(Vcc) when said bias voltage that with the 3.0 volt Vcc supply connected to
the  [err] is present and has a value which is greater N type substrate, as
is conventional in CMOS       than the voltage level defined by the sum of
one technology, the use of a PN diode in the input     P-channel threshold
of said second means and protection circuitry would be precluded. There-
25   said supply voltage [err]. fore, a novel technique for applying a 5.0
volt[err]  There is also provided a method for ensuring substrate bias to
the scaled CMOS circuit has     that an integrated circuit substrate has a
voltage been proposed which retains the PN diode of the    applied thereto
while a semiconductor device on input protection circuitry and still allows
a 5.0 volt  said substrate has a supply voltage [err] applied input logic
swing to be applied thereto. A more   30   thereto including the steps of
providing sources detailed description of this technique is given in  of
bias [err] and supply [err] voltages to said the applicant's published
(28.11.84) European      substrate; firstly coupling said bias voltage
[err] application  EP-A-126184. However, when            to said substrate
when said bias voltage [err] is using a 5.0 volt substrate bias voltage and
a      present; and secondly coupling said supply volt- separate 3.0 volt
supply voltage for these small   35   age [err] to said substrate when said
bias voltage geometry CMOS devices, it is that the substrate   [err] is
absent; characterized in that the semicon- voltage be applied before the
supply voltage.      ductor device (10) and the sources of bias (VBB)
Should the substrate not be biased before the      and supply [err]
voltages include p-channel MOS supply voltage is applied, damage could
result to  tranistors, in that the semiconductor device has a the chip due
to the forward biasing of the gate   40   circuit connected to the
substrate for protection protection diode and the source to substrate
against excessive voltage inputs, further charac- junctions in the P
channel devices. Typically,    terized by decoupling said bias voltage
[err] from conventional CMOS structures have the substrate    said
substrate when said bias voltage is present directly connected internally
to the Vcc supply to  and has a value which is less than the voltage assure
that substrate bias is applied whenever the   45   level defined by the sum
of said supply voltage device is powered up.
[err] and the absolute value of one P channel A circuit in accordance with
the prior art portion  threshold voltage, and decoupling said supply of
claim 1 is disclosed in IBM Technical Disclosure  voltage [err] from said
substrate when said bias Bulletin Vol. 24, No. 11B, April 1982, pages
voltage [err] is present and has a value which is 6077-6078.
50   greater than the voltage level defined by the sum It is an object of
the present invention to      of one P-channel threshold and said supply
volt- provide an improved substrate bias control circuit  age [err]. and
method. It is further an object of the present invention to  Brief
description of the drawings provide an improved substrate bias control
circuit  55  The above mentioned features and objects of and method which
allows separate circuit supply   the invention and the manner of attaining
them and substrate bias voltages to be applied or       will become more
apparent by reference to the removed in either sequence without resultant
following description of an embodiment of the chip damage.
invention taken in conjunction with the accom- 60   panying drawings,
wherein: Summary of the invention                             Fig. 1 is a
simplified schematic representation In the invention there is provided an
integrated  of a typical input protection circuit to a CMOS circuit
including a bias voltage control circuit  inverter for use in conjunction
with the present formed on a common substrate therewith for
invention; and ensuring said substrate has a voltage applied   65   Fig. 2
is a schematic representation of a pre- 2   



3              EP 0135504 B1                      4 ferred embodiment of
the present invention for    application of a bias voltage to substrate
contact use in controlling the application of supply and  34 is shown.
Substrate bias voltage control circuit substrate voltages to an integrated
circuit.      20 independently couples a source of substrate bias voltage
[err] as well as a source of supply Description of a preferred embodiment
5    voltage [err] to substrate contact 34. As illus- Referring now to Fig.
1, a CMOS input protection  trated, an N channel transistor 36 has its
source circuit 10 for use in conjunction with the present  contact
connected to [err] line 32 and its drain invention is shown. CMOS input
protection circuit  contact connected to VBB line 30. The gate elec- 10
comprises integrated circuitry for protecting a  trode of N channel
transistor 36 is connected to Vcc CMOS inverter, comprising P-channel
transistor   10  line 28. The drain contact of N channel transistor 36 18
and N-channel transistor 22, from excessive    defines a node 46. It will
be noted that node 46 is voltage inputs appearing on [err] line 24. [err]
line 24 is  electrically common with VBB line 30 but will be coupled to the
common connected gates of P-       referred to as node 46 for purposes of
clarity. channel transistor 18 and N-channel transistor 22   Signals
appearing on node 46 are applied to the through diffused resistor 16. A
diode 12 is formed   15  input of a conventional CMOS inverter comprising
at the interface of diffused resistor 16 with the  P channel transistor 42
in series with N channel integrated circuit substrate. A source of
substrate  transistor 44. This inverter is supplied by [err] line biasing
voltage may be applied to the cathode of  28 with respect to ground which
is Vss line 32. The diode 12 through substrate contact34. In a conven-
output appearing atthe common connected drains tional CMOS input protection
circuit, substrate   20   of P channel tranistor 42 and N channel
transistor contact 34 would be connected to a source of      44 is applied
to node 48 and connected to the gate supply voltage (Vcc). However,
substrate contact  of P channel transistor 40. P channel transistor 40 34
may also be connected to a source of substrate  has its source connected to
VBB line 30 and its drain bias voltage [err] as disclosed in EP-A-126184.
connected to substrate contact 34. The drain of P In this latter instance,
substrate contact 34 may   25   channel transistor 38 is also connected to
sub- comprise an N+ diffusion within an N type sub-    strate contact 34
and has its source contact strate.
connected to Vcc line 28. The gate of P channel An additional diode 14,
having its cathode      transistor 38 is connected to [err] line 30.
connected to the gates of P-channel transistor 18 and N-channel transistor
22, couples these gates   30   Vcc only and Vss are applied to [err] line
32. In general, [err] line 32 is held at a  In operation, 3.0 volts is
applied to Vcc line 28, ground potential with respect to Vcc and VBB. A
the inverter comprising P channel transistor 42 source of supply voltage
(Vcc) is applied to the  and N channel transistor 44, and the gate of N
source of P-channel transistor 18, which has its  channel transistor 36.
This causes the channel of N drain connected to the drain of N-channel
tran-   35   channel transistor 36 to invert which grounds the sistor 22.
The source and P type well in which    device gates connected to node 46.
As a result, P N channel transistor 22 is formed is connected to  channel
transistor 38 conducts and connects the [err] line 32. An output signal
appearing at the    3.0 volts appearing on Vcc line 28 to substrate common
connected drains of P channel transistor   contact 34, and P channel
transistor 42 conducts 18 and N channel transistor 22 is applied to [err]
40   which raises node 48 to 3.0 volts which holds P line 26.
channel transistor 40 off. The chip now can Intheutilization of CMOS
inputprotectioncircuit  function with its substrate bias equal to the 3.0
10,with substratecontact34connectedto asource     volts appearing on Vcc
line 28 and will perform of [err] of 5.0 Volts, it can be seen that an
input  satisfactorily providing a logic swing appearing on signal on [err]
line 24can't go more positive than one   45   [err] line 24 does not exceed
3.0 volts in amplitude. diode drop above the level of 5.0 volts without
turning on diode 12. Thus, a five-volt input swing  [err] and [err] and
[err] are applied appearing on V, line 24 can be applied to the      If 5.0
volts is then applied to [err] line 30, node 46 inverter comprising P
channel transistor 18 and N  is raised to 5.0 volts which turns P-channel
tran- channel transistor 22 even with a [err] level of 3.0   50   sistors
38 and 42 off and turns N-channel transistor volts, as is the case when
utilizing scaled CMOS  44 on to drive node 48 to ground, or Vss. This
circuitry. However, it is necessary that the voltage  causes P-channel
transistor 40 to conduct and applied to substrate contact 34 be applied
before  connects 5.0 volts to substrate contact 34. Note the supply voltage
[err]. In conventional CMOS      that N-channel transistor 36 continues to
conduct technology this is accomplished by supplying Vcc   55   with [err]
equal to 5.0 volts, but N-channel tran- to substrate contact 34 in order to
bias the      sistor 36 is designed with a very long and narrow substrate.
Should the supply voltage [err] be       channel (a very low Z/L ratio) and
will dissipate a applied before a biasing voltage is applied to
predetermined very low current. The two voltage substrate contact 34,
damage will result to the   supplies [err] and [err] are effectively
decoupled by integrated circuit resulting from forward biasing   60
holding the gate of P-channel transistor 38 at the gate protection diode 12
as well as the source to  higher voltage to hold the device in nonconduc-
substrate junctions of the P. channel transistors  tion. such as P channel
transistor 18.                    The transient switching between substrate
volt- Referring additionally now to Fig. 2, a substrate  age control from
Vcc to VBB may be considered as bias voltage control circuit 20 for
controlling   65   that condition when Vcc is held at a constant 3.0 3  



5                EP 0135504  B1                      6 volts and [err] is
ramped from 0 to 5.0 volts. This     If Vss is then applied, normal
operation will condition occurs when the [err] supply is turned on   occur
as described previously. while the [err] supply is on. As long as [err]
P channel transistor 38 and P channel transistor where VTN is the threshold
voltage of the N-        40 are designed with very large Z/L ratios in
order channel transistors and N channel transistor 44 is    5    that their
source-to-drain voltage drop (operating off.When
in the linear region) will be negligibly small for maximum anticipated
substrate current. As [err]                       described previously, the
designed Z/L ratio for N channel transistor 36 will be sufficiently small
to [err] being the threshold voltage of the P-channel   to   hold the drain
current in this device to an accept- transistors, both P-channel transistor
42 and N      ably low value. channel transistor 44 are on and act as a
voltage     It should be noted, that the 3.0 volt [err] and 5.0 divider.
Because of the relative values of their Z/L  volt [err] values are given
only as an example, ratios, Node 48 is held close to Vcc, which holds
because, within voltage limitations of the tran- P-channel transistor 40
off, while P channel tran-   15   sistors themselves, this circuit will
function with sistor 38 remains on. When [err], both      any two voltages.
It should be noted, that in P-channel transistors 38 and 42 are off, node
48     normal usage the substrate bias voltage will goes to ground,
P-channel transistor 40 is turned    never be less than the supply voltage
under on, and the substrate voltage is determined by       steady-state
conditions. [err]. At the instant [err] exceeds [err] P-   20    What has
been provided therefore is an channel tranistor 42 and N-channel transistor
44     improved substrate bias control circuit and effectively change from
a voltage divider to an      method which allows separate circuit supply
and inverter, and control of the substrate voltage is    substrate bias
voltages to be applied or removed switched from [err] to [err].
in either sequence without resulting chip damage. From the above, it can be
seen that the Z/L   25   The circuit and method of the present invention
ratios of P-channel transistor 42 and N channel      allows for an
integrated circuit chip operation on transistor 44 must have widely
different values.    the circuit supply voltage only, in the absence of a
The Z/L ratios for P-channel transistors 38 and 40   substrate bias
voltage, by connecting the sub- should provide an acceptably low channel
voltage     strate to the supply voltage until substrate voltage drop under
conditions of maximum anticipated    30   is applied. The circuit and
method of the present substrate current. (450/1.25 has been found to be
invention further allow for isolation between satisfactory). The Z/L ratios
for N channel tran-    sources of circuit supply and substrate bias volt-
sistors 36 and 44 will provide acceptably low        age supply. Still
further, the improved substrate current dissipation at approximately 6/80.
Layout    bias control circuit and method of the present is simplified by
using the same Z/L ratio for P    35   invention are simply implemented
requiring only channel transistor 42 as that for P channel tran-    nominal
on-chip area while concomitantly dis- sistors 38 and 40.
sipating very little circuit power. While there have been described above
the [err] only and [err] are applied                         principles of
this invention in conjunction with 5.0 volts is applied to the gate of N
channel   40   specific apparatus, it is to be clearly understood
transistor 44 which causes its channel to invert    that this description
is made only by way of thereby grounding node 48. This causes P
example and not as a limitation to the scope of channel transistor 40 to
conduct and connects 5.0   the invention. volts to substrate contact 34.
With 5.0 volts on its gate, P channel transistor 38 is held off, which
45   Claims decouples the 5.0 volts from the remainder of the circuit.
1. An integrated circuit including a bias voltage If 3.0 volts is then
applied to Vcc line 28, node 46  control circuit (20) formed on a common
sub- and node 48 voltages are unchanged and the           strate therewith
for ensuring said substrate has a states of P channel transistor 38 and P
channel   50   voltage applied thereto while a semiconductor transistor 40
remain as they were prior to the       device (10) on said substrate has a
supply voltage application of the 3.0 volts. However, N channel     [err]
applied thereto including first means (40) for transistor 36 is turned on
and conducts a very low   coupling a bias voltage [err] to said substrate
current as previously described. Again, P channel    when said bias voltage
is present, and decoupling transistor 38 is held off with 5.0 volts on its
gate to   55   said bias voltage from said substrate when said isolate the
two applied voltages from each other.    bias voltage is absent; and second
means (38) for coupling said supply voltage (Vcc) to said sub- [err] and
[err] (no Vss) are applied                     strate when said bias
voltage [err] is absent: the In this case, with no Vss, node 48 voltage is
circuit characterized in that the semiconductor indeterminate. However, no
matter what voltage    60   device (10) and the first and second means (40,
node 48 might assume, P channel transistor 48        38) include p-channel
MOS transistors, in that the will continue to be held off because its gate
is held  semiconductor device has a circuit (12) connected at the higher of
the two applied voltages, i.e. [err].  to the substrate (34) for protection
against exces- This will assure isolation of the two voltages from  sive
voltage inputs and in that said first means each other.
65   (40) decouples said bias voltage [err] when said 4 



5               EP 0135504 B1                       6 volts and [err] is
ramped from 0 to 5.0 volts. This    If Vss is then applied, normal
operation will condition occurs when the [err] supply is turned on   occur
as described previously. while the Vcc supply is on. As long as [err],
P channel transistor 38 and P channel transistor where VTN is the threshold
voltage of the N-        40 are designed with very large Z/L ratios in
order channel transistors and N channel transistor 44 is    5    that their
source-to-drain voltage drop (operating off.When
in the linear region) will be negligibly small for maximum anticipated
substrate current. As [err]                      described previously, the
designed Z/L ratio for N channel transistor 36 will be sufficiently small
to [err] being the threshold voltage of the P-channel   10   hold the drain
current in this device to an accept- transistors, both P-channel transistor
42 and N     ably low value. channel transistor 44 are on and act as a
voltage     It should be noted, that the 3.0 volt [err] and 5.0 divider.
Because of the relative values of their Z/L  volt VBB values are given only
as an example, ratios, Node 48 is held close to [err], which holds
because, within voltage limitations of the tran- P-channel transistor 40
off, while P channel tran-   15   sistors themselves, this circuit will
function with sistor 38 remains on. When [err], both       any two
voltages. It should be noted, that in P-channel transistors 38 and 42 are
off, node 48    normal usage the substrate bias voltage will goes to
ground, P-channel transistor 40 is turned   never be less than the supply
voltage under on, and the substrate voltage is determined by
steady-state conditions. [err]. At the instant VBB exceeds [err], P-   20
What has been provided therefore is an channel tranistor 42 and N-channel
transistor 44    improved substrate bias control circuit and effectively
change from a voltage divider to an     method which allows separate
circuit supply and inverter, and control of the substrate voltage is
substrate bias voltages to be applied or removed switched from [err] to
[err].                            in either sequence without resulting chip
damage. From the above, it can be seen that the Z/L   25   The circuit and
method of the present invention ratios of P-channel transistor 42 and N
channel     allows for an integrated circuit chip operation on transistor
44 must have widely different values.    the circuit supply voltage only,
in the absence of a The Z/L ratios for P-channel transistors 38 and 40
substrate bias voltage, by connecting the sub- should provide an acceptably
low channel voltage    strate to the supply voltage until substrate voltage
drop under conditions of maximum anticipated    30   is applied. The
circuit and method of the present substrate current. (450/1.25 has been
found to be   invention further allow for isolation between satisfactory).
The Z/L ratios for N channel tran-   sources of circuit supply and
substrate bias volt- sistors 36 and 44 will provide acceptably low
age supply. Still further, the improved substrate current dissipation at
approximately 6/80. Layout   bias control circuit and method of the present
is simplified by using the same Z/L ratio for P    35   invention are
simply implemented requiring only channel transistor 42 as that for P
channel tran-   nominal on-chip area while concomitantly dis- sistors 38
and 40.                                  sipating very little circuit
power. While there have been described above the [err] only and [err] are
applied                        principles of this invention in conjunction
with 5.0 volts is applied to the gate of N channel   40   specific
apparatus, it is to be clearly understood transistor 44 which causes its
channel to invert    that this description is made only by way of thereby
grounding node 48. This causes P            example and not as a limitation
to the scope of channel transistor 40 to conduct and connects 5.0   the
invention. volts to substrate contact 34. With 5.0 volts on its gate, P
channel transistor 38 is held off, which    45   Claims decouples the 5.0
volts from the remainder of the circuit.
1. An integrated circuit including a bias voltage If 3.0 volts is then
applied to [err] line 28, node 46  control circuit (20) formed on a common
sub- and node 48 voltages are unchanged and the          strate therewith
for ensuring said substrate has a states of P channel transistor 38 and P
channel   50   voltage applied thereto while a semiconductor transistor 40
remain as they were prior to the      device (10) on said substrate has a
supply voltage application of the 3.0 volts. However, N channel    (Vcc)
applied thereto including first means (40) for transistor 36 is turned on
and conducts a very low  coupling a bias voltage [err] to said substrate
current as previously described. Again, P channel   when said bias voltage
is present, and decoupling transistor 38 is held off with 5.0 volts on its
gate to   55   said bias voltage from said substrate when said isolate the
two applied voltages from each other.   bias voltage is absent; and second
means (38) for coupling said supply voltage [err] to said sub- [err] and
[err] (no [err]) are applied                    strate when said bias
voltage [err] is absent: the In this case, with no [err], node 48 voltage
is     circuit characterized in that the semiconductor indeterminate.
However, no matter what voltage    60   device (10) and the first and
second means (40, node 48 might assume, P channel transistor 48       38)
include p-channel MOS transistors, in that the will continue to be held off
because its gate is held  semiconductor device has a circuit (12) connected
at the higher of the two applied voltages, i.e. [err]  to the substrate
(34) for protection against exces- This will assure isolation of the two
voltages from  sive. voltage inputs and in that said first means each
other.                                   66   (40) decouples said bias
voltage (VBB) when said 
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voltage [err] is present and has a value     Vorspannung (VBB) an die
Unterlage in Gegenwart which is less than the voltage level defined by the
der Vorspannung und zum Abrennen der Vor- sum of said supply voltage (Vcc)
and the absolute  spannung von der Unterlage beim Fehlen der value of one
P-channel threshold of said first     Vorspannung und mit einem zweiten
Hilfsmittel means (40); and said second msans (38) decoup-    5    (38) zum
Anschlie~en der Versorgungsspannung les said supply voltage [err] when said
bias      (Vcc) an die Unterlage beim Fehlen der Vorspan- voltage [err] is
present and has a value which is  nung (VBB), dadurch gekennzeichnet, daB
die greater than the voltage level defined by the sum
Halbleiter-Vorrichtung (10) und die beiden Hilfs- of one P-channel
threshold of said second means    mittel (40, 38) MOS-Transistoren mit
p-Kanal (38) and said supply voltage [err].         10   enthalten bzw.
sind, daB die Halbleiter-Vorrich- 2. The circuit of claim 1 and further
comprising  tung eine mit der Unterlage (34) verbundene third means (36)
coupling said substrate bias      Schaltung (12) zum Schutz vor
Obermiffigen En- voltage [err] to a circuit ground [err], said third
gangsspannungen aufweist, und daB das erste means having a first input
thereof connected to    Hilfsmittel (40) die Vorspannung (VBB) abtrennt,
said supply voltage (Vcc), and inverter means (42,   15   sobald diese
(VBS) bei einem Wert vorhanden ist, 44) connected between said supply
voltage [err]    der niedriger als die Spannungsgr6Be ist, die von and said
circuit ground [err], said inverter means  der Summe aus der
Versorgungsspannung (Vcc) having an input node thereof connected to said
und dem absoluten Wert eines p-Kanal-Schwel- substrate bias voltage [err]
and having an output  lenwertes des ersten Hilfsmittels (40) festgelegt
node (48) coupled to an input of said first switch-   20   ist, und das
zweite Hilfsmittel (38) die Versor- ing means (40).
gungsspannung (Vcc) abtrennt, sobald die Vor- 3. The circuit of claim 2
wherein said third (36)  spannung (VBB) mit einem Wert vorhanden ist, der
means comprise MOS transistors.                    gr6Ber als die
Spannungsgroge ist, die von der 4. The circuit of claim 3 wherein said
third     Summe aus einem p-Kanal-Schwellenwert des switching means (36)
comprises an N-channel   25   zweiten Hilfsmittels (38) und der
Versorgungs- device, and said inverter means (42, 44) corn-     spannung
(Vcc) festgelgt ist. prises a CMOS inverter.                             2.
Schaltung des Anspruches 1, die ferner ein 5. A method for ensuring that an
integrated      drittes Hilfsmittel (36) zum Anschlieelen der Vor- circuit
substrate has a voltage applied thereto    spannung (VB) der Unterlage an
eine Erdungs- while a semiconductor device on said substrate   30
schaltung (V89) enthilt, wobei die erste Eingangs- has a supply voltage
[err] applied thereto         klemme des dritten Hilfsmittels mit der
Versor- including the steps of providing sources of bias   gungsspannung
(Vcc) verbunden ist, und bei der [err] and supply (Vcc) voltages to said
substrate;  Negatoren (42, 44) zwischen der Versorgungs- firstly coupling
said bias voltage [err] to said    spannung (Vec) und der Erdungsschaltung
(Vss) substrate when said bias voltage [err] is present;   35   liegen und
mit ihrem Eingangspunkt an der Vor- and secondly coupling said supply
voltage [err]    spannung (V9B) der Unterlage und mit ihrem to said
substrate when said bias voltage [err] is  Ausgangspunkt (48) an dem
Eingang des ersten absent; characterized in that the semiconductor
Schaltungshilfsmittels (40) angeschlossen sind. device (10) and the sources
of bias [err] and       3. Schaltung des Anspruches 2, bei der das supply
[err] voltages include p-channel MOS    40   dritte Hilfsmittel (36)
MOS-Transistoren enth3lt. transistors, in that the semiconductor device has
4. Schaltung des Anspruches 3, bei der das a circuit connected to the
substrate for protection  dritte Schaltungshilfsmittel (36) eina
n-Kanalvor- against excessive voltage inputs, further charac-  richtung
enthilt und die Negatoren (42, 44) einen terized by decoupling said bias
voltage [err] from  CMOS-Negator enthalten. said substrate when said bias
voltage is present   45  5. Verfahren zur Sicherstellung, daB an der and
has a value which is less than the voltage     Unterlage einer integrierten
Schaltung aine Span- level defined by the sum of said supply voltage
nung anliegt, wihrend an einer auf der Unterlage [err] and the absolute
value of one P channel      befindlichen Halbleiter-Vorrichtung eine
Versor- threshold voltage, and decoupling said supply      gungsspannung
(Vc) angelegt ist, mit den voltage [err] from said substrate when said bias
50   Arbeitsschritten, fOr die Unterlage Quellen der voltage [err] is
present and has a value which is  Vorspannung (VBS) und der
Versorgungsspan- greater than the voltage level defined by the sum  nung
(V0c) vorzusehen, erstens in Gegenwart der of one P-channel threshold and
said supply volt-  Vorspannung (V,.) diaese (V.) an die Unterlage age
[err].                                         anzuschliegen und zweitens
bei einem Ausblei- ss   ben der Vorspannung (VSB) die Versorgungspan-
Patentanspriche                                    nung (Vcc) an die
Unterlage anzuschlieBon, dadurch gekennzeichnet, daB die Halbleiter-Vor- 1.
Integrierte Schaltung mit einer auf einer     richtung (10) und die Quellen
der Vorspannung gemeinsamen Unterlage ausgebildeten Vorspan-      (V.B) und
der Versorgungsspannung (VcC) MOS- nungs-Steuerschaltung (20), um das
Anliegen   60   Transistoren mit einem p-Kanal enthalten, daB einer
Spannung an der Unterlage sicherzustellen,   die Halbleiter-Vorrichtung
eine mit der Unterlage wihrend an einer auf der Unterlage befindlichen
verbundene Schaltung zum Schutz gegen uber- Halbleiter-Vorrichtung (10)
eine Versorgungs-      miagie Eingangsspannungen aufweist, ferner spannung
(Vcc) angeschlossen ist, mit einem        dadurch gekennzeichnet, daB die
Vorspannung 



ersten Hilfsmittel (40) zum Anschlielen einer   65   (V.B) von der
Unterlage abgetrennt wird, wenn sie 5 I I~Ill II~i I1~11111ll11 INi    9
EP 0135504 B1                      10 mit einem Wert vorhanden ist, der
geringer als     de tension de polarisation de substrat (Vag) a la die
Spannungegr6Be ist, die von der Summe aus      masse de circuit (Vss), le
troisieme moyen ayant der Versorgungsspannung (V0c) und dem absolu-
une entr6e connectee pour recevoir la tension ten Wert einer
p-Kanal-Schwellenwertspannung       d'alimentation (VCC), et un moyen
inverseur (42, festselegt ist, und daB die Versorgungsspannung    5    44)
connecte entre la source de tension d'alimen- (V0c0 von der Unterlage
abgetrennt wird, wenn      tation (VCC) et la masse de circuit (V..), le
moyen die Vorspannung (V.,) mit einem Wert vorhanden     inverseur ayant un
noeud d'entr6e connecte a la ist, der gr6ger als die Spannungsgroge ist,
die    source de tension de polarisation de substrat von der Summe aus
einem p-Kanal-Schwellen-         (VBB) et un noeud de sortie (48) coupl6 A
une wert und der Versorgungsspannung (Vcc) festge-   to   entree du premier
moyen de commutation (40). legt ist.
3. Circuit selon la revendication 2, dans lequel le troisieme moyen (36)
comprend des transistors Revendleadons
MOS. 4. Circuit selon la revendication 3, dans lequel le 1. Circuit int6gre
incluant un circuit de contr6le   1s  troisibme moyen de commutation (36)
comprend de tension de polarisation (20) forme sur un       un dispositif a
canal N, et le moyen inversour (42, substrat commun avec celuici pour
garantir         44) comprend un inverseur A m6tal-oxyde-semi- qu'une
tension est appliquee au substrat tandis    conducteur A sym6trie
compl6mentaire CMOS. qu'un tension d'alientation (Vcc) est appliquee 3
5. Procedd pour garantir qu'une tension est un dispositif A semiconducteur
(10) sur le subs-   20   appliquee A un substrat de circuit int6gre tandis
trat, incluant un premier moyen (40) pour appli-   qu'une tension
d'alimentation (Vcc) est appliqu6e i>   quer une tension de polarisation
(V,,) au substrat  A un dispositif a semiconductour sur le substrat, quand
la tension de polarisation est pr6sente, et  incluant les operations
consistent A fournir des pour supprimer l'application de la tension de
sources de tension de polarisation (V..) et de polarisation au substrat
quand la tension de   25   tension  d'alimentation  (VCC)  au  substrat;
polarisation est absente; et un deuxibme moyen     premierement, A
appliquer la tension de polarisa- (38) pour appliquer la tension
d'alimentation (Vcc)  tion (V.B) au substrat quand la tension de polari- au
substrat quand la tension de polarisation (V..)  sation (V..) est presente;
et, deuxiemement, A est absente; le circuit 6tant caract6rise en ce que
appliquer la tension d'alimentation (Vcc) au subs- le diapositif A
semiconducteur (10) et les premier   30   trat quand la tension de
polarisation (V..) est et deuxieme moyens (40, 38) comprennent des
absente; caracterise en ce quo le dispositif A transistors a
m6tal-oxyde-semiconductour MOS A     semiconducteur (10) et les sources de
tension de canal P. en ce quo le dispositif A semiconducteur   polarisation
(VB.) et de tension d'alimentation comporte un circuit (12) connectb au
substrat (34)  (Vcc) comprennent des transistors a metal-oxyde- pour Is
protbger contre des tensions d'entr6e   35   semiconducteur MOS A canal P.
en ce quo le excessives et en ce que le premier moyen (40)      dispositKf
A semiconducteur comporte un circuit supprime l'application de la tension
de polarisa-   connecte au substrat pour le proteger contre des tion IV,.)
quand la tension de polarisation (Vag)  tensions d'entr6e excessives,
caract6rise en outre est presente et a une valeur qui est infbrieure au  en
ce qu'il consisto a supprimer I'application de la niveau de tension defini
par Ia somme de la   40   tension de polarisation (Vi,,) au substrat quand
la tension d'alimentation (Vcc) et de la velour abso-  tension de
polarisation est pr6sente at a une lue d'un seuil de canal P du premier
moyen (40);   valour qui est infdrieure au niveau de tension et Is deuxieme
moyen (38) supprime l'application   d6fini par la somme de la tension
d'alimentation de la tension d'alimentation (Vcc) quand la ten-    (Vcc) et
de la valeur absolue d'une tension de sion de polarisation (VBB) est
presente et a une   45   seuil de canal P. et a supprimer I'application de
la valeur qui est sup6rieure au niveau de tension     tension
d'alimentation (Vcc) au substrat quand la d6fini par la somme d'un seuil de
canal P du       tension de polarisation (Vge) est presente et a une
deuxibme moyen (38) et de Ia tension d'alimenta-    valeur quo est
sup6rieure au niveau de tension tion (Vcc).
dbfini par la somme d'un seuil de canal P et de la 2. Circuit selon la
revendication 1, comprenant   so   tension d'alimentation (Vcc). en outre
un troisibme moyen (36) reliant la source 55 60 65 6    


