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Shown in Fig 1 is an input buffer circuit 10 which is capable of receiving
an input voltage VIN This invention relates generally to input buffer
having a variable range of voltages. In a preferred circuits for receiving
multiple level input voltages  form, input voltage [err] may vary between a
mini- and more particularly, to buffer circuits which are   5   mum and a
maximum voltage level within each operable with variable ranges of input
voltages.    range. A bipolar transistor 11 has a collector elec- For many
applications buffer circuits must be   trode connected to both a base
electrode thereof operable for various ranges of input voltages. For  and
to a positive supply voltage [err] An emitter example, applications
commonly exist when a buff-  electrode of transistor 11 is connected to a
source er circuit must accept both TTL voltage levels and   10  electrode
of a P channel transistor 12. A drain MOS voltage levels. Previously,
multiple voltage   electrode of transistor 12 is connected to both an level
buffer circuits requiring circuitry dedicated for  input of a level shift
circuit 13 and a drain electrode each voltage level have been used. Such
circuits   of an N channel transistor 15. Both a gate elec- require
multiple inputs and utilise circuitry which  trode of transistor 15 and a
gate electrode of tran- detects an input voltage level. Others have used a
15  sistor 12 are connected to input voltage [err] and a trinary input
buffer which is also known as a tri-  source electrode of transistor 15 is
connected to state device. Trinary input buffers however typically  the
substrate thereof. The source electrode of tran- consume power when in a
static state. Other buffer  sistor 15 is connected to a digital ground
supply circuits which accept multiple level input voltages  voltage [err]
and to a source electrode of a P require a separate pin in an integrated
circuit pack-  20  channel transistor 16. A gate electrode of transistor
age which is used to indicate what level to detect.  16 is connected to
input voltage [err] and a drain A circuit for interfacing with both TTL and
MOS  electrode of transistor 16 is connected to both an voltage levels is
described in US-A-4,472,647.     input of a level shift circuit 17 and a
drain electrode An input buffer circuit in accordance with the  of
transistor 18. A gate electrode of transistor 18 is prior art portion of
claim 1 is disclosed in Electron-  25  connected to input voltage [err] and
a source elec- ics Letters, 20th July 1978, volume 14, Number 15,  trode of
transistor 18 is connected to the substrate pages 462-464.
thereof. The source electrode of transistor 18 is An object of the present
invention is to provide  also connected to negative supply voltage Vss. an
improved input buffer circuit for receiving mul-  While a specific bipolar
device and P channel and tiple level input voltages.                    30
N channel MOS devices are shown, it should be Another object of the present
invention is to   clear that buffer circuit 10 may be implemented by
provide an improved input buffer circuit having a  completely reversing the
processing techniques single input.
(e.g. P channel to N channel) or by using other The above objects are met
by the input buffer   types of transistors. Level shift circuits 13 and 17
of the invention in which there is provided,   35  are conventional level
shifting circuits which utilize coupling means having first and second
inputs   supply voltages [err] and [err] and digital ground [err] coupled
to the outputs of the first and second     as illustrated in FIG. 1. An
output of level shift voltage level shifting means, respectively, first and
circuit 13 is connected to an input of an inverter second outputs coupled
to an output terminal for   circuit 20 which utilizes supply voltages [err]
and providing an output signal having a predetermined   40  [err] An output
of inverter circuit 20 is connected to voltage level, and
a first electrode of a capacitor 22. An output of control means coupled to
the coupling means,    level shift circuit 17 is connected to an input of
an for actuating the coupling means in response to the  inverter circuit 21
which also utilizes supply vol- input voltage.
tages VDD and Vss. An output of output inverter 21 The above features and
advantages of the   45  is connected to a first electrode of a capacitor
23. present invention will be best understood from the  A second electrode
of capacitor 22 is connected to following detailed description taken in
conjunction  a second electrode of capacitor 23 at a node 24. with the
following drawings.                        An input of an inverter circuit
25 is connected to Fig 1 illustrates in partial schematic form a first
node 24, and an output of inverter circuit 25, which embodiment of the
present invention;        so  provides an output voltage, is connected to
an Fig 2(a) illustrates in partial schematic form a  input of an output
inverter circuit 26 via an output partial equivalent circuit of the circuit
of Fig 1 for  node 27. An output of inverter 26 is connected to a
predetermined mode of operation;               node 24. Output inverter
circuits 25 and 26 utilize Fig 2(b) illustrates in partial schematic form a
supply voltages [err] and [err] as illustrated. An partial equivalent
circuit of Fig 1 for a second   55  intrinsic parasitic diffusion diode 28
exists between predetermined mode of operation; and             node 24 and
positive supply voltage [err] An intrin- Fig 3 illustrates in partial
schematic form an-  sic parasitic diffusion diode 29 exists between node
other embodiment of the present invention.       24 and negative supply
voltage [err] 3    



3                  EP 0164 360 B1                       4 - In operation,
transistors 11, 12 and 15 function  node 24, [err] ignoring the effects of
output inverter as a first inverter circuit and transistors 16 and 18
circuit 26 is approximately: function as a second inverter circuit the
digital ground voltage is arbitrarily chosen as a mid-sup-
[err] ply voltage. Buffer circuit 10 can detect input sig-   5 nals having
three different voltage levels. The first  where voltage level range is
from [err] to [err] and the         [err]      = the voltage at the output
of inverter second voltage level range is from [err] to [err] The
20 third voltage level range is from [err] to [err] The       [err]    =
the capacitive value of capacitor 22 first inverter circuit of transistors
11, 12 and 15   10  C23    = the capacitive value of capacitor 23; detects
input voltage level swings between [err] and             and VDD. The
second inverter circuit of transistors 16      [err]      = the capacitive
value of the parasitic and 18 detects input voltage level swings between
capacitance associated with intrinsic di- [err] and [err] Both inverter
circuits are utilized to            odes 28 and 29. detect input voltage
level swings between [err] and   15   Before the voltage at node 24 varies,
the voltage [err] The physical dimensions of the gate electrode  will be
held by inverter 26 at either [err] or [err] of transistor 15 is made large
in comparison to the   voltage [err] varies in accordance with the given
Dimensions of the gate electrode of transistor 12 so  equation to establish
a switchpoint voltage for out- that a TTL switchpoint of approximately 1.4
volts is    put inverter 25. Therefore, if capacitors 22 and 23 established
for the first inverter comprising transis-   20  are substantially equal in
value, the voltage swing tors 11, 12 and 15 assuming VDD is five volts and
at node 24 will be slightly less than live volts [err] is zero volts. In
the second inverter circuit of  depending upon the amount of parasitic
capaci- transistors 16 and 18, the physical dimensions of    tance. Assume
for the purpose of illustration only the gate electrode of transistor 16
are preferably   that input buffer circuit 10 has been operable for made
larger than the gate electrode dimensions of   25  several transitions of
VIN between [err] and [err] transistor 18 to compensate for conventional
back     Output inverter 26 functions as a feedback device. gate bias
effects and to establish a typical MOS      When VIN is [err] volts, the
output voltage is at [err] switchpoint halfway between [err] and [err]
Level        volts and inverter 26 tries to keep node 24 at [err] shift
circuit 13 translates the voltage swing from   volts. Since the current
flowing through capacitor [err] to VDD at the input thereof to [err] to
[err]  30   22 must be large enough to overcome the effects Similarly,
level shift circuit 17 translates the voltage  of output inverter 26,
output inverter 26 is made swing from [err] to [err] at the input thereof
to [err] to  weak enough to be easily overridden. Assume now [err] The
purpose of having a full voltage level      that [err] increases toward
[err] volts so that the swing at the outputs of inverters 20 and 21 is to
voltage potential at node 24 increases toward [err] insure that a
sufficient voltage swing exists to   35   When the voltage at node 24 is
made to equal switch output inverter 25.
approximately the trippoint voltage of output in- Initially, assume that
the input voltage swing is  verter 25, output inverter 25 trips so that the
output from [err] to [err] The input of level shift circuit 17    changes
to a low logic value of [err] volts. Once will remain constant at [err]
because the input volt-   output inverter 25 changes logic state or trips,
age is always sufficient to make transistor 18 con-   40  output inverter
26 helps drive node 24 to [err] volts. ductive and transistor 16
nonconductive regardless    When the input voltage [err] swings back to
[err] of the input voltage swing in this range. Therefore,  node 24
transitions back to [err] volts, and the the input of inverter 21 will
remain at a logic low   output becomes [err] volts again. Level shift
circuit value and the first electrode of capacitor 23 will be  13 and
inverter 20 function jointly to guarantee that clamped at approximately
[err] However, the input   45  the transition voltage at the input of
output inverter of level shift circuit 13 will receive the inverted   25
will be sufficient to trip or switch inverter 25. input voltage [err]
Assuming for the purpose of           By the nature of the capacitive
coupling of the illustration only that [err] is positive five volts, [err]
is  input voltage of output inverter 25 by capacitors 22 zero volts and
[err] is negative five volts, if the input  and 23, output inverter 25 will
trip logic states when of level shift circuit 13 is five volts, the output
of  50  [err] switches levels within its voltage swing range. level shift
circuit 13 is also five volts. Also, if the  Thus input buffer circuit 10
is edge triggered. input of level shift circuit 13 is zero volts, the
Therefore, if VIN is initially equal to VDG, an ambigu- output of level
shift circuit 13 transitions to negative  ity in the output may exist until
a voltage transition five volts. A partial equivalent circuit of buffer
cir-  is coupled by capacitor 22 or capacitor 23 to node cuit 10 is shown
in FIG. 2(a) when the input voltage   55  24. However, once an initial edge
or transition varies in the mid to upper supply voltage range,     occurs,
the output will not experience another in- i.e., where [err] varies from
zero to five volts. It can  determinate state. thus be readily shown that
the A.C. voltage level at     In a second mode of operation, assume that 4



EP0 164360 B1                      6 the input voltage swing is from [err]
to [err] volts,   to form inverter 26 will clamp node 24 at either VDG The
input of level shift circuit 13 will remain con-  - 0.6 volts or [err] +
0.6 volts. The clamping action stant at [err] because the input voltage is
always    provided by intrinsic parasitic diffusion diodes 28 sufficient to
make transistor 12 conductive and     and 29 is desirable because the
clamping allows transistor 15 nonconductive regardless of the input   5
node 24 to recover faster and accept a higher voltage level within this
range. Therefore, the input  frequency input signal. of inverter 20 will
remain at a logic high value and    By now it should be apparent that an
input the first electrode of capacitor 22 will remain     buffer which is
voltage edge sensitive and which clamped at [err] However, the output of
the inverter  has a single input which may accept three ranges comprising
transistors 16 and 18 will logically invert  10  of input voltages has been
provided. The edge the input voltage as the input voltage varies in the
detection is accomplished by lengthening the range between [err] and Vss.
Assuming again that      edges of the input signal via level shifting
circuitry [err] is positive five volts, that [err] is zero volts and  and
by utilizing capacitors 22 and 23 to trigger a that Vss is negative five
volts, if VIN is initially at  latch implemented in the form of inverters
25 and [err] volts, the input of level shift circuit 17 is  15  26.
Capacitors 22 and 23 are substantially insensi- negative five volts and the
output of level shift   tive to voltage spikes and edges created by noise
circuit 17 is also negative five volts. Similarly, if [err]  and transients
due to the presence or level shift is at [err] volts, the input of level
shift circuit 17 is at  circuits 13 and 17 and inverters 20 and 21 which
[err] volts and the output of level shift circuit 17 is  function as
buffers. No additional controls indicat- at positive five volts. A partial
equivalent circuit of  20  ing which range of input voltages is being
utilized buffer circuit 10 is shown in FIG. 2(b) when the    is required.
It should also be noted that an input input voltage, [err] varies in the
mid to lower supply  buffer which may accept more levels of an input
voltage range [err] to Vss) causing the equivalent   voltage may be
provided by utilizing additional input voltage to vary from positive five
to negative  level detecting circuitry. Such circuitry for each five volts.
It can readily be shown that the A.C.   25  additional level would include
additional inverters voltage now at node 24 and again ignoring the
such as transistors 16 and 18 coupled in series effects of output inverter
26 is substantially:     with an additional level shifting circuit and an
addi- tional capacitor. Such additional circuitry would be [err]
coupled to the input of output inverter 25. so      Shown in FIG. 3 is
another embodiment of the where V2 = the voltage at the output of inverter
present invention which functions as a multiple 21. Again, if capacitors 22
and 23 are substantially  level input buffer circuit 40 which detects the
upper equal in value, the voltage swing at node 24 will be  or lower rail
voltage. Due to the absence of capaci- slightly less than five volts
depending upon the    tors, this embodiment is not edge sensitive but
amount of parasitic capacitance. When the equiv-   35  rather rail
sensitive. An inverter 41 has an input alent input voltage swings to [err]
volts, the output  connected to an input voltage [err] and to an input of
voltage is at a low logic value. When the equivalent  an inverter 42. An
output of inverter 41 is con- input voltage transitions up to [err] volts,
the output  nected to an input of a level shift circuit 43, and an voltage
is at a high logic value level. Level shift  output of inverter 42 is
connected to an input of a circuit 17 and inverter 21 function jointly to
guar-  40  level shift circuit 44. Inverter 41 operates in a antee that the
transition voltage at the input of   voltage range between a positive
supply voltage output inverter 25 will be sufficient to trip or switch  VDD
and a digital ground voltage, [err] as illustrated. inverter 25.
Inverter 42 operates in a voltage range between In a third mode of
operation, assume that the    digital ground, [err] and a negative supply
voltage input voltage swing is from [err] to [err] volts. The   45  [err]
Level shift circuits 43 and 44 are each con- inputs of level shift circuits
13 and 17 will swing in  nected to [err]  and [err] and shift an input the
same direction for a transistion in the input   voltage between [err] and
[err] An output of level voltage causing corresponding inversions at the
shift circuit 43 is connected to an input of an outputs of inverters 20 and
21. As a result of the  inverter 46 which operates between voltages [err]
level shifting, voltages [err] and [err] will each change   so  and [err]
An output of level shift circuit 44 is ten volts A.C.. As a result of the
capacitive ratios  connected to an input of an inverter 47 which also and
capacitors 22 and 23 having substantially       operates between voltages
[err] and [err] An output equal values, both voltage [err] and [err] will
be re-    of inverter 46 is connected to a first terminal of a duced to
approximately five volts and summed at     switch 48, to a first input of a
dual input NAND gate node 24. Therefore, approximately ten volts of A.C.
55  49 and to a first input of a dual input NOR gate 50 voltage swing is
present at node 24. Parasitic di-  at a node 51. An output of inverter 47
is connected odes 28 and 29 which result from the drain to       to a first
terminal of a switch 53, to a second input substrate interface of the two
small transistors used  of NAND gate 49, and to a second input of NOR 5    
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52. In a preferred form, switches  determinate state may initially occur
only if [err] is at 48 and 53 are implemented by CMOS transmission
[err] gates which are clocked in a conventional manner.      In a third
mode of operation, assume that the An N channel control terminal of switch
48 is       input voltage varies from VDD to Vss. When the connected to an
input of an inverter circuit 55. and    5   input voltage is at [err]
switch 48 is conductive and an output of inverter circuit 55 is connected
to an N  switch 53 nonconductive, and the output is at a channel control
terminal of switch 53. Inverter cir-  logic low level. When the input
voltage is at [err] cuit 55 operates between voltages [err] and [err] as
switch 53 is conductive and switch 48 nonconduc- illustrated. An output of
NAND gate 49 is con-      tive and the output is at a logic high level.
Thus, nected to a complementary set terminal, 5. of a   10  buffer circuit
40 detects which rail voltage is conventional SR flip flop circuit 57. An
output of  reached and provides a corresponding output volt- NOR gate 50 is
connected to a reset terminal. R. of  age. During at least one of the
multiple levels of SR flip flop circuit 57. A Q output of flip flop circuit
input voltages, level shift circuit 43 is not needed 57 is connected to the
input of inverter circuit 55. A  for voltage level translation due to the
fact that the second terminal of both switches 48 and 53 are   is  level of
the input voltage is already adequately connected together at a node 58 to
an input of an   translated for inverter circuit 46. However, in this
inverter circuit 59. An output of inverter circuit 59  mode of operation
level shift circuit 43 is used in provides an output signal. Inverter
circuit 59 op-   conjunction with level shift circuit 44 to equalize the
erates between voltages [err] and [err]                delay time of the
input signal through the two paths In a first mode of operation, assume
that the   20  leading from the input terminal to nodes 51 and 52, input
voltage varies from [err] to [err] The input of  respectively. A buffer
circuit which can receive via level shift circuit 44 is always a low logic
level.  a single input terminal an input voltage having a Therefore, the
output of inverter circuit 47 is fixed  plurality of voltage level swings
has again been as a logic high level. When VIN transitions from [err]
provided. Although an input voltage transition to to [err] level shift
circuit 43 maintains a low logic  25  one of the rail voltages is initially
necessary for the level of [err] Although level shift circuit 43 does not
output voltage to be in a determined state, the function to level shift in
this situation, level shift  initial indeterminate state may be elminated
by circuit 43 equalizes the voltage delay of the input  using a
conventional power on reset circuit which voltage VIN to node 24 with the
voltage, delay      provides an initial rail voltage at the Q output of SR
associated with level shift circuit 17. Inverter 46   30  flip flop circuit
57 immediately upon powering up of provides a high logic level of [err]
volts. The high  the circuit. logic levels present at both nodes 51 and 52
func-      While the invention has been described in the tion via flip flop
circuit 57 and associated logic to  context of a preferred embodiment, it
will be appar- make switch 48 conductive and switch 53 noncon-     ent to
those skilled in the art that the present ductive. Therefore, the output of
inverter circuit 59   35  invention may be modified in numerous ways and is
a logic low level. As the input voltage changes.  may assume many
embodiments other than that the output voltage will vary in an inverse
manner. In  specifically set out and described above. a preferred form  of
SR flip flop 57, the reset function is dominant. Therefore, when the
voltage   Claims potential at node 51 returns to [err] although the   40
complementary set terminal changes logic level,     1. An input buffer
circuit for receiving multiple the reset terminal of SR flip flop 57
remains at a      level input voltages comprising: logic low level. As a
result, the Q output of SR flip      first inverter means (41) and second
in- flop circuit 57 remains at a logic high level main-     verter means
(42) coupled in series between taining switch 48 conductive. The only
possible  45     first and second supply terminals having a indeterminate
state the output can have is if initially  third supply terminal in common
and connect- [err] is at [err] However, once VIN transitions to a rail  ed
to receive a common input voltage [err] and voltage, no indeterminate
states will occur at the      having respective outputs; output.
first voltage level shifting means (43) hav- In a second mode of operation.
assume that  so      ing an input coupled to the output of the first the
input voltage varies from [err] to [err] The input     inverter means (12,
15), for shifting the level of of level shift circuit 43 is always at a
high logic    the input voltage a first predetermined amount, level.
Therefore, the output of inverter circuit 46     and an output; and remains
as a logic low level. When the input volt-         second voltage level
shifting means (44) age transitions to [err] a logic low occurs at the   55
having an input coupled to the output of the output of inverter 47.
Therefore, switch 53 is made     second inverter means (42) for shifting
the conductive and switch 48 nonconductive by flip         level of the
input voltage a second predeter- flop circuit 57 and associated logic.
Again, an in-     mined amount, and an ouput; and 6    



gate 50 at a node 52. In a preferred form, switches  determinate state may
initially occur only if VIN is at 48 and 53 are implemented by CMOS
transmission      [err] gates which are clocked in a conventional manner.
In a third mode of operation, assume that the An N channel control terminal
of switch 48 is       input voltage varies from VDD to [err] When the
connected to an input of an inverter circuit 55, and    5   input voltage
is at [err] switch 48 is conductive and an output of inverter circuit 55 is
connected to an N  switch 53 nonconductive, and the output is at a channel
control terminal of switch 53. Inverter cir-  logic low level. When the
input voltage is at [err] cuit 55 operates between voltages [err] and [err]
as    switch 53 is conductive and switch 48 nonconduc- illustrated. An
output of NAND gate 49 is con-      tive, and the output is at a logic high
level. Thus, nected to a complementary set terminal, S of a   10  buffer
circuit 40 detects which rail voltage is conventional SR flip flop circuit
57. An output of  reached and provides a corresponding output volt- NOR
gate 50 is connected to a reset terminal, R, of  age. During at least one
of the multiple levels of SR flip flop circuit 57. A Q output of flip flop
circuit  input voltages, level shift circuit 43 is not needed 57 is
connected to the input of inverter circuit 55. A  for voltage level
translation due to the fact that the second terminal of both switches 48
and 53 are   is  level of the input voltage is already adequately connected
together at a node 58 to an input of an   translated for inverter circuit
46. However, in this inverter circuit 59. An output of inverter circuit 59
mode of operation level shift circuit 43 is used in provides an output
signal. Inverter circuit 59 op-  conjunction with level shift circuit 44 to
equalize the erates between voltages [err] and [err]                delay
time of the input signal through the two paths In a first mode of
operation, assume that the   20  leading from the input terminal to nodes
51 and 52, input voltage varies from VDG to [err] The input of
respectively. A buffer circuit which can receive via level shift circuit 44
is always a low logic level  a single input terminal an input voltage
having a Therefore, the output of inverter circuit 47 is fixed  plurality
of voltage level swings has again been as a logic high level. When [err]
transitions from [err]  provided. Although an input voltage transition to
to [err] level shift circuit 43 maintains a low logic  25  one of the rail
voltages is initially necessary for the level of [err] Although level shift
circuit 43 does not  output voltage to be in a determined state, the
function to level shift in this situation, level shift  initial
indeterminate state may be elminated by circuit 43 equalizes the voltage
delay of the input  using a conventional power on reset circuit which
voltage VIN to node 24 with the voltage delay       provides an initial
rail voltage at the Q output of SR associated with level shift circuit 17.
Inverter 46   30  flip flop circuit 57 immediately upon powering up of
provides a high logic level of [err] volts. The high  the circuit. logic
levels present at both nodes 51 and 52 func-      While the invention has
been described in the tion via flip flop circuit 57 and associated logic to
context of a preferred embodiment, it will be appar- make switch 48
conductive and switch 53 noncon-     ent to those skilled in the art that
the present ductive. Therefore, the output of inverter circuit 59   35
invention may be modified in numerous ways and is a logic low level. As the
input voltage changes,  may assume many embodiments other than that the
output voltage will vary in an inverse manner. In  specifically set out and
described above. a preferred form of SR flip flop 57, the reset function is
dominant. Therefore, when the voltage   Claims potential at node 51 returns
to [err] although the   40 complementary set terminal changes logic level,
1. An input buffer circuit for receiving multiple the reset terminal of SR
flip flop 57 remains at a      level input voltages comprising: logic low
level. As a result, the Q output of SR flip      first inverter means (41)
and second in- flop circuit 57 remains at a logic high level main-
verter means (42) coupled in series between taining switch 48 conductive.
The only possible  45     first and second supply terminals having a
indeterminate state the output can have is if initially  third supply
terminal in common and connect- VIN is at [err] However, once [err]
transitions to a rail  ed to receive a common input voltage [err] and
voltage, no indeterminate states will occur at the      having respective
outputs; output.                                                    first
voltage level shifting means (43) hav- In a second mode of operation,
assume that  50      ing an input coupled to the output of the first the
input voltage varies from [err] to Vss. The input     inverter means (12,
15), for shifting the level of of level shift circuit 43 is always at a
high logic    the input voltage a first predetermined amount, level.
Therefore, the output of inverter circuit 46     and an output; and remains
as a logic low level. When the input volt-         second voltage level
shifting means (44) age transitions to [err] a logic low occurs at the   55
having an input coupled to the output of the output of inverter 47.
Therefore, switch 53 is made     second inverter means (42) for shifting
the conductive and switch 48 nonconductive by flip         level of the
input voltage a second predeter- flop circuit 57 and associated logic.
Again, an in-     mined amount, and an ouput; and 6    9
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output means characterised by:                   coupled to the input
voltage [err] and a sec- coupling means (48, 53) having first and
ond current electrode coupled to the input of second inputs coupled to the
ouputs of the first     the first voltage level shifting means (13); and
and second voltage level shifting means (43,             a third transistor
(15) of a second con- 44), respectively, first and second outputs   5
ductivity type having a first current electrode coupled to an output
terminal (58) for providing     coupled to the second current electrode to
the an output signal having a predetermined volt-        second transistor
(12), a control electrode age level, and
coupled to the input voltage [err] and a sec- control means (49, 50, 55,
57) coupled to        ond current electrode coupled to both the sec- the
coupling means, for actuating the coupling   to  ond inverter (16, 18) and
a terminal for receiv- means (48, 53) in response to the input volt-
ing a third supply voltage [err] age. 4. The input buffer circuit of claim
1, 2 or 3 2. An input buffer circuit for receiving multiple       wherein
said second inverter means com- level input voltages comprising:
15       prises: first inverter means (11, 12, 15) and sec-           a
fourth transistor (16) of the first con- ond inverter means (16, 18)
coupled in series        ductivity type having a first current electrode
between first and second supply terminals hav-       coupled to the
terminal for receiving a third ing a third supply terminal in common and
supply voltage [err] a control electrode coup- connected to receive a
common input voltage   20     led to the input voltage [err] and a second
[err] and having respective outputs;                 current electrode
coupled to the input of the first voltage level shifting means (13) hav-
second voltage level shifting means (17); and ing an input coupled to the
output of the first         a fifth transistor (18) of the second con-
inverter means (12, 15), for shifting the level of   ductivity type having
a first current electrode the input voltage a first predetermined amount,
25  coupled to the second current electrode of the and an output; and
fourth transistor (16), a control electrode coup- second voltage level
shifting means (17)         led to the control electrode of the fourth
tran- having an input coupled to the output of the         sistor (16), and
a second current electrode second inverter means (16, 18) for shifting the
coupled to a terminal for receiving a second level of the input voltage a
second predeter-  30    supply voltage (Vss). mined amount, and an ouput;
and output means characterised in that said       Revendlcations output
means includes; a first capacitor (22) having a first elec-   1. Circuit
tampon d'entr6e pour recevoir des ten- trode coupled to the output of the
first voltage   35  sions d'entr6e de niveaux multiples, compre- level
shifting means (13), and having a second       nant: electrode;
un premier moyen inverseur (41) et un a second capacitor (23) having a
first elec-     second moyen inverseur (42) qui sont couples trode coupled
to the output of the second            en s6rie entre des premiere et
seconde bomes voltage level shifting means (17), and having a   40
d'alimentation, qui ont un troisibme borne d'ali- second electrode; and
mentation en commun, qui sont connectds latching means (25, 26) coupled to
the           pour recevoir une tension d'entr6e commune second electrodes
of the first and second ca-        (ViN) et qui ont des sorties
respectives; pacitors for latching the voltage level due to          un
premier moyen de decalage de niveau charge on the first and second
capacitors and   45   de tension (43) qui a une entree qui est cou- for
providing an output (27).                        plee a la sortie du
premier moyen inverseur (12, 15) pour d6caler la niveau de la tension 3.
The input buffer circuit of claim 1 or 2 wherein      d'entr6e d'une
premiere valeur pr6determin6e, said first inverter means comprises:
et une sortie ; et a bipolar transistor (11) having a first cur-  so    un
second moyen de d6calage de niveau rent electrode coupled to both a control
elec-       de tension (44) qui a une entree qui est cou- trode thereof and
to a terminal for receiving a      pl6e a la sortie du second moyen
inverseur first supply voltage [err] and a second current     (42) pour
d6caler le niveau de la tension d'en- electrode;
tr6e d'une seconde valeur pr6determin~e, et a second transistor (12) of a
first con-   55    une sortie; et ductivity type having a first current
electrode         un moyen de sortie caracteris6 par: coupled to the second
current electrode of the          un moyen de couplage (48, 53) qui a des
bipolar transistor (11), a control electrode         premiere et seconde
entr6es qui sont respecti- 7    11                EP 0 164 360 131
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vement coupl6es aux sorties des premier et        mibre tension
d'alimentation (VOD), et une se- second moyens de d6calage de niveau de
conde electrode de courant; tension (43, 44), des premiere et seconde sor-
un second transistor (12) d'un premier ties qui sont coupl6es a une borne
de sortie     type de conductivite qui a une premibre elec- (58) pour
fournir un signal de sortie qui a un   5  trode de courant qui est coupl6e
A la seconde niveau de tension pr6determin6, et                6lectrode de
courant du transistor bipolaire un moyen de commande (49, 50, 55, 57)
(1l), une 6lectrode de commande qui est cou- qui est coupl6 au moyen de
couplage pour          plbe A la tension d'entree (VyN) et une seconde
actionner le moyen de couplage (48,. 53) en       electrode de courant qui
est couplee A I'entree reponse a la tension d'entree.            10      du
premier moyen de d6calage de niveau de tension (13); et 2. Circuit tampon
d'entree pour recevoir des ten-        un troisieme transistor (15) d'un
second sions d'entree de niveaux multiples, compre-     type de
conductivit6 qui a une premiere diec- nant:
trode de courant qui est coupl~e a la seconde un premier moyen inverseur
(11, 12, 15) et  is  6lectrode de courant du second transistor (12), un
second moyen inverseur (16, 18) qui sont       une electrode de commande
qui est couplee a coupl6s en s6rie entre des premiere et secon-    la
tension d'entr6e (VIN) et une seconde 6lec- de bornes d'alimentation, qui
ont une troisi~me   trode de courant qui est couplea A la fois au borne
d'alimentation en commun, qui sont         second inverseur (16, 18) et a
une borne pour connect6s pour recevoir une tension d'entree   20  recevoir
une troisieme tension d'alimentation commune (VIN) et qui ont des sorties
respecti-   (VDG). ves; un premier moyen de decalage de niveau     4.
Circuit tampon d'entree selon la revendication de tension (13) qui a une
entr6e qui est cou-     1, 2 ou 3, dans lequel ledit second moyen pl6e a la
sortie du premier moyen inverseur  25  inverseur comprend: (12, 15) pour
d6caler le niveau de la tension        un quatrieme transistor (16) du
premier d'entree d'une premibre valeur pr6deterrinee,    type de
conductivit6 qui a une premibre 6lec- et une sortie ; et
trode de courant qui est couplee a la borne un second moyen de decalage de
niveau         pour recevoir une troisieme tension d'alimenta- de tension
(17) qui a une entr6e qui est cou-  30  tion (VOG), une electrode de
commande qui est pl6ea  la sortie du second moyen inverseur       coupl6e a
la tension d'entree (VIN) et une se- (16, 18) pour d6caler le niveau de la
tension     conde 6lectrode de courant qui est coupIee A d'entree d'une
seconde valaur predeterminee,     I'entree du second moyen de decalage de
et une sortie; et                                 niveau de tension (17);
et un moyen de sortie caract6ris6 en ce que   35     un cinquieme
transistor (18) du second ledit moyen de sortie inclut:
type de conductivite qui a une premiere dlec- une premiere capacit6 (22)
qui a une pre-     trode de courant qui est couplee A la seconde K~-~
mibre 6lectrode qui est coupl6e A la sortie du  Ielctrode de courant du
quatrieme transistor premier moyen de d6calage de niveau de ten-      (16),
une electrode de commande qui est cou- sion (13) et qui a une seconde
6lectrode;  40     pl6e a l'etectrode de commande du quatribme une seconde
capacite (23) qui a une pre-      transistor (16) et une seconde electrode
de miere electrode qui est coupl6e a la sortie du    courant qui est
coupIle a une borne pour second moyen de decalage de niveau de ten-
recevoir une seconde tension d'alimentation sion (17) et qui a une seconde
6lectrode ; et    (Vss). un moyen de verrouillage (25, 26) qui est  45
couple aux secondes electrodes des premiere   PatentansprUche et seconde
capacites pour verrouiller le niveau de tension dO a la charge sur les
premiere et  1. Eingangspufferschaltung zum  Empfang von seconde capacit~s
et pour fournir une sortie      Eingangsspannungen In mehreren Grioaen
(27).                                    so          mit zwei Umrichtern
(41, 42), die in Reihe zwischen zwei Versorgungsklemmen ange- 3. Circuit
tampon d'entree selon la revendication    schlossen sind, die zum Empfang
einer ge- 1 ou 2, dans lequel ledit premier moyen inver-    meinsamen
Eingangsspannung (VIN) gemein- seur comprend:
schaftlich mit einer dritten Versorgungsklemme un transistor bipolaire (11)
qui a une pre-  55  verbunden sind, und je einen Ausgang aufwei- miere
6lectrode de courant qui est couplde a      sen, la fois a une electrode de
commande de lui-          mit einer ersten die Grol3e der Spannung meme et
at une borne pour recevoir une pre-       verschiebenden Einrichtung (43),
die zur Ver- 8    13                EP 0 164 360 B1                    14 



schiebung der GroIe der Eingangsspannung           mit seiner einen
Elektrode an dem Ausgang um einen 6rsten vorherbestimmten Betrag mit
der zweiten die Gr8Be der Spannung verschie- ihrem Eingang am Ausgang des
einen Umrich-         benden Einrichtung (17) angeschlossen ist und ters
(12, 15) angeschlossen ist und einen Aus-     eine andere Elektrode
besitzt, und gang besitzt,                              5          durch
eine Festhalte-Einrichtung (25, 26), mit einer zweiten die Gr6ole der
Spannung      die an den anderen Elektroden der beiden verschiebenden
Einrichtung (44), die zur Ver-      Kondensatoren angeschlossen ist, um die
Gro- schiebung der Grdte der Eingangsspannung           Be der Spannung
infolge einer Aufladung der um einen zweiten vorherbestimmten Betrag mit
beiden Kondensatoren festzuhalten und ein ihrem Eingang am Ausgang des
anderen Urn-  tO      Ausgangssignal (27) abzugeben. richters (42)
angeschlossen ist und einen Aus- gang besitzt, und
3. Eingangspufferschaltung  des Anspruches 1 mit einer Abgabe-Einrichtung,
oder 2, be! der der eine Umrichter die folgen- gekennzeichnet
den Bestandteile enthalt: durch eine Kopplungseinrichtung (48, 53),  s5
einen bipolaren Transistor (11), der mit deren beide Eingange jewells mit
dem Aus-          seiner ersten Stromelektrode sowohl mit seiner gang der
ersten bzw. zweiten die Gr6oie der        Steuerelektrode als auch mit
einer Klemme Spannung verschiebenden Einrichtung (43, 44)       zum
Empfang einer ersten Ladespannung .-   verbunden sind, und deren Ausgange
an einer        (VDO) verbunden ist und eine zweite Stromelek-
Ausgangsklemme (58) liegen, um ein Signal  20     trode aufweist, mit einer
vorherbestimmten Spannungsgr69e             einen zweiten Transistor (12)
der einen abzugeben. und                                     Leitffhigkeit,
der mit seiner ersten Stromelek- durch eine Steuerung (49, 50, 55, 57), die
trode an der zweiten Stromelektrode des bipo- an der Kopplungseinrichtung
(48, 53) ange-        laren Transistors (11). mit einer Steuerelektro-
schlossen ist, um diese in Abhangigkeit von   25   de an der
Eingangsspannung (VIN) und mit der Eingangsspannung zu betatigen.
einer zweiten Stromelektrode an dem Eingang der ersten die Groge der
Spannung verschie- 2. Eingangspufferschaltung  zum  Empfang von
benden Einrichtung (13) angeschlossen ist, Eingangsspannungen in mehreren
GroIen              und mit zwei Umrichtern (11, 12, 15 und 16,  30
einen dritten Transistor (15) der anderen 18), die in Reihe zwischen zwei
Versorgungs-       Leitfahigkeit, der mit seiner ersten Stromelek- klemmen
angeschlossen sind, die zum Emp-          trode an der zweiten
Stromelektrode des zwei- fang einer gemeinsamen Eingangsspannung
ten Transistors (12), mit einer Steuerelektrode (VIN) gemeinschaftlich mit
einer dritten Versor-   an der Eingangsspannung (VIN) und mit einer
gungsklemme verbunden sind und je einen  3s        zweiten Stromelektrode
sowohl an dem ande- Ausgang aufweisen,                                 ren
Umrichter (16, 18), als auch an elner Klem- mit einer ersten die GrdIe der
Spannung        me zum Empfang der dritten Ladespannung K)
verschiebenden Einrichtung (13), die zur Ver-     (VDG) angeschlossen ist.
schiebung der GroIe der Eingangsspannung um eonen ersten vorherbestimmten
Betrag mit  40  4. Eingangspufferschaltung des Anspruches 1, 2 ihrem
Eingang am Ausgang des einen Umrich-         oder 3, be! der der andere
Umrichter die fol- ters (12, 15) angeschlossen ist und elnen Aus-
genden Bestandteile enthalt: gang besitzt, und
einen vierten Transistor (16) der elnen mit einer zweiten die GroIe der
Spannung       Leitfahigkeit, der mit seiner ersten Stromelek-
verschiebenden Einrichtung (17), die zur Ver-  4s  trode an der Kiemme zum
Empfang der dritten schiebung der Gr60e der Eingangsspannung
Ladespannung (VoG), mit einer Steuerelektrode um einen zweiten
vorherbestimmien Betrag mit       an der Eingangsspannung (VIN) und mit
einer ihrem Eingang am Ausgang des anderen Um-           zweiten
Stromelektrode an dem Eingang der richters (16, 18) angeschlossen ist und
einen      zweiten die Gr6oe der Spannung verschieben- Ausgang besitzt, und
50      den Einrichtung (17) angeschlossen ist, und mit elner
Ausgabe-Einrichtung.                     einen ftinften Transistor (18) der
anderen gekennzeichnet                                     Leitfahigkeit,
der mit seiner ersten Stromelek- durch einen ersten Kondensator (22), der
trode an der zweiten Stromelektrode des vier- mit seiner einen Elektrode an
dem Ausgang          ten Transistors (16), mit einer Steuerelektrode der
ersten die GrdBe der Spannung verschie-  55    an der Steuerelektrode des
vierten Transistors benden Einrichtung (13) angeschlossen ist und      (16)
und mit einer zwelten Stromelektrode an sine andere Elektrode besitzt,
einer Klemme zurn Empfang einer zweiten La- durch einen zweiten Kondensator
(23), der      despannung (Vss) angeschlossen ist. 9    


