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cause the driver transistor and the load can be con- trolled in a mutually
opposed manner, the voltage on The invention relates to an integrated
circuit,  the output terminal will respond more quickly than in comprising
a converter for transforming, under the  the absence of the capacitive
coupling. control of a control voltage, an input signal with an in-   5  A
further embodiment of an integrated circuit in put signal voltage with a
first and a second extreme  accordance with the Invention wherein the
control cir- value on an Input terminal into an output signal with  cuit
comprises: an output signal voltage with a third and a fourth ex-  - a
second buffer which comprises a current treme value on an output terminal
comprising:           path which includes a current channel of a sec- - a
buffer which comprises a current path which  10  ond driver transistor
which is connected to the includes a current channel of a driver transistor
first power supply terminal and a controllable which is connected to a
first power supply ter-    second load which is connected to the second
minal, and a controllable loadwhich is connect-    power supply terminal,
the second driver tran- ed to a second power supplyterminal, the input
sistor being controllable bythe control voltage; terminal being coupled to
a control electrode of  15  - a differential amplifier for controlling the
first the driver transistor, the output terminal being   and the second
load in dependence on a differ- coupled to the current path between the
load       ence between the reference voltage and an and the driver
transistor;                         output voltage of the second buffer, is
charac- - a control circuit for controlling the load under  terized in that
a resistance is arranged be- the control of both the control voltage and a
ref-  20  tween the control terminal and the differential erence voltage so
that the output signal voltage   amplifier. is substantially equal to the
reference voltage  The resistance ensures Inter alia that a voltage vari-
if the input signal voltage is substantially equal  ation at the control
terminal does not disappear di- to the control voltage.
rectly into the power supply via the low output impe- 25  dance of the
differential amplifier. Moreover, the com- STATE OF THE ART
bination formed by the capacitance and the resis- tance enhances the
stability of the feedback loop by Such an integrated circuit is known from
world  way of phase compensation. patent application WO 89/00362 "CMOS
input buffer     Embodiments in which at least the control vol- receiver
circuit". On the basis of the mutually indepen-  30  tage or the reference
voltage can be controlled find a dent control voltage and the reference
voltage the  wide field of application. For example, one and the control
circuit adjusts the load in order to ensure that  same integrated circuit
in accordance with the inven- the trip point of the buffer is fixed. The
switching com-  tion, constructed in CMOS technology, will be suit- ponents
comprise only the buffer with a load and a  able for converting logic
signals of at least one of the driver transistor. An disadvantage of such a
circuit is  35  following types: ECL level, TTL level, S-TTL level, 12L
that there will be a delay between the arrival of signal  level, to the
CMOS level by adaptation of the control transitions at the input and their
corresponding ap-  voltage and the reference voltage. pearance at the
output that In view of the tendency of  A further embodiment of an
integrated circuit in ever increasing clock frequencies considerably limits
accordance with the invention is characterized in that the application of
the known circuit.         40  it comprises a CMOS SRAM, a CMOS converter
be- ing connected to an Input thereof. When the converter OBJECT OF THE
INVENTION                            is suitable, for example, for
converting ECL signals to the CMOS level, a SRAM is realized which is
capable It is, inter alia, the object of the invention to re-  of
cooperating directly with (fast) ECL circuits and duce the delay between
transitions In the input and   45  which has a low energy consumption and a
high pack- output.                                           ing density in
accordance with the properties of CMOS circuits. A combination of, for
example, a DESCRIPTION OF THE INVENTION                       CMOS gate
array and such converters offers similar advantages. To this end, the
integrated circuit of the kind set  50 fourth Is characterized in that the
load and the driver  FIGURES transistor in the first buffer are
controllable in a mu- tually opposed manner, a capacitance being inserted
The Invention will be described in detail herein- between the control
terminal of the load and the Input  after with reference to a drawing;
therein terminal.                                     55      Fig. la shows
a circuit in accordance with the pri- Because of the capacitive coupling
between the input  or art, terminal and the control terminal, the load is
actively  Fig. lb. shows a variation of Figure Ia. controlled in the case
of input voltage transistors. Be-  Fig. 2 shows an embodiment of an
integrated cir- 2 



3                   EP 0 397 268 B1                4 cult in accordance
with the invention,             Fig. lb shows a variation of the known
integrated Fig. 3 shows a transistor diagram Illustrating the  memory
circuit In which the supply voltages [err] and embodiment of Fig. 2, and
[err] and the PMOS and NMOS transistors have been Fig. 4 shows an example
of a memory circuit in  interchanged. Adrivertransistor212 in the first
inver- accordance with the invention.             5   ter circuit 10 is now
of the PMOS type and receives the Input voltage [err] at input terminal
216. In the sec- FIRST EMBODIMENT                                  ond
inverter circuit 30 a PMOS transistor 234 re- ceives a control voltage Vc
via control terminal 222. Fig. la shows an embodiment of an integrated
NMOS load transistors 214 and 234 are controlled by circuit in accordance
the prior art.         10  the fed back differential amplifier 40. As has
already The circuit comprises an inverter circuit 10 with a  been described
with reference to Fig. la, the output driver transistor 12 of the NMOS type
and a load tran-  voltage [err] at the output terminal 218 will again be
sistor 14 of the PMOS type. Input 16 of the Inverter  substantially equal
tothe referencevoltage VRE if the circuit 10 receives an Input signal VIN,
the signal vol-  Input voltage [err] is substantially equal to the control
tage of which lies between two predetermined values,  i  voltage Vc. This
embodiment is to be preferred over for example [err] For example, if VIN is
a logic  the embodiment shown in Fig. I  if the lowest ex- signal at the
ECL level, VA and VB are equal to 0.95 V  treme value of the signal voltage
[err] is below the below [err] and 1.7 V below [err] respectively. Output
threshold of the NMOS transistor 12 of Fig. 1a. If this signal VOUT at
output terminal 18 is indicative of the  still would be the case, at least
distortions of the out- instantaneous value of the input signal VIN, but
repro-  20  put signal [err] would occur and possibly also a loss sents a
version thereof which has been translated to  of information. Similar
considerations hold good mu- the CMOS level.
tatis mutandis for the embodiment shown in Fig. lb if For optimum
conversion of the input signal [err] to  the highest extreme value of the
signal voltage VIN is the output signal [err] it Is inter alia necessary
for  within the voltage range between [err] minus a thresh- [err] to be
situated approximately halfway between   25  old of the driver transistor
212 and [err] [err] and Vss when the input signal VIN lies approxi-   For
example, when a logic TTL having logic val- mately halfway between VA and
VB. To this end, the  ues of 0.2 V above [err] and 2.5 V above Vss is
chosen circuit is provided with a control circuit 20 which con-  for VIN
and Vc is adjusted to a value 1.35 V above [err] trols the current through
the load transistor 14 in de-  an input bufferfor TTL signals to the CMOS
level has pendence on the control voltage [err] at control input  30  been
realized. Inter alia depending on the technology 22.
in which the integrated circuit can be constructed The control circuit 20
comprises a second inver-  (CMOS, NMOS, bipolar, MESFET, etc.), the
foregoing ter circuit 30 with a driver transistor 32 and a load tran-  can
In principle be used for conversion of signals of sistor 34 which are of
the NMOS type and the PMOS  different logic families (CMOS, TTL, S-TTL, ECL
12L, type, respectively, the load transistor 34 being con-  35  etc.).
Similarly, the foregoing can also be used for re- trolled by means of a
negative feedback loop. The  alizing comparators having a small offset.
feedback loop comprises a differential amplifier40, a non-inverting input
of which is connected to an output  SECOND CIRCUIT DIAGRAM 38 of the second
inverter circuit 30 an inverting input being connected to a voltage divider
50 in order to re-  40  Fig. 2 shows a second circuit diagram of an inte-
ceive a reference voltage VREF, an output of said am-  grated circuit in
accordance with the invention which pilfier4O being connected to the
interconnected gate  Is again constructed, by way of example, in CMOS
electrodesof the load transistors 14 and 34. Foragiv-  technology as in the
previous Figure. References en control voltage [err] and a given reference
voltage  which correspond to those of the previous Figure refer VREF, the
differential amplifier 40 controls the current  45  to identical or
corresponding parts and components. through the load transistor 34 so that
the voltage on  The circuit shown in Fig. 2 deviates from that the output
38 Is substantially equal to VREF. The load  shown In Fig. la in that a
capacitance 25 is added be- transistor 14 receives the same control voltage
as the  tween the gate electrodes of the driver transistor 12 load
transistor 34. Assume that the construction of  and the load transistor 14
In the inverter circuit 10 and the Invertercircuits 10 and 30 is Identical,
possibly ex-  so  in that a resistance 27 is added between the gate cept
for a geometrical scale factor. In that case the  electrode of the load
transistor 14 and the output of output voltage Vour of the inverter circuit
10 will be  the differential amplifier 40. The capacitive coupling
substantially equal to the reference voltage [err] if the  between the gate
electrodes of the transistors 12 and input voltage [err] is substantially
equal to the control  14 provides active control of the load transistor 14
voltage [err] For example, when the control voltage Vc  55  during the
transition of the voltage level of the input is adjusted to a value
approximately 1.32 V below  signal [err] at the input 16. Therefore, this
embodiment 



[err] an input bufferfor ECL signalstothe CMOS level  is faster than that
shown in the preceding Figure. The has been realized.
resistance 27 is provided inter alla in order to prevent 3    5
EP 0 397 268B1                 6 the voltage variations at the gate
electrode of the load  have been determined experimentally for a circuit as
transistor from disappearing immediately into the
showninthetransistordiagram realizedinasub-mi- power supply via the (very
low) output impedance of  cron CMOS process, for conversion from ECL to the
differential amplifier 40. The resistance 27 has no  CMOS level with a
power supply [err] of 4.5 V effect on the d.c. biasing of the load
transistor 14 for   5    5% and for a temperature range of from [err] to as
long as the control voltage Vc remains constant.  [err] The combination
formed by the capacitance 25 and the resistance 27 also acts as a phase
compensation  MEMORY CIRCUIT in the previously mentioned feedback loop In
order to prevent the occurrence of instabilities. Such Instabil-  10  Fig.
4 shows an example of a use of an integrated ities could otherwise cause a
serious problem be-  circuit in accordance with the invention. There are
cause the feedback loop contains elements that have  shown an IC 100 with
powersupply terminals 102 and a phase shifting effect. The feedback is
tapped be-  104 for connection to ECL level supply voltages of 0 tween the
output of the amplifier and the gates of the  V and -4.5 V, respectively.
The IC 100 comprises a transistors that are used as controllable load.
These   15  CMOS-SRAM 110 which is connected between the gates form a
capacitive load, that in combination with  terminals 102 and 104. For the
communication, and the output resistance of the amplifier gives rise to
hence for level adaptation of the signals, there are phase shift.
provided an input buffer 120 and an output buffer 130 It is also to be
noted that the gate delay of the cir-  for converting ECL level signals to
the CMOS level cuits shown is shorter than the gate delay of a con-  20
and for converting CMOS level signals to the ECLlev- ventional CMOS
inverter circuit if in the circuits of the  el, respectively. The IC 100
may also be provided with Ia and 2 Vc is larger than
data processing circuits (not shown) which operate at Figs. 1a and 2 Vc is
larger than [err] and [err]  the ECL level as denoted by arrows in broken
lines is smallerthan [err] in the circuit shown in Fig.  which indicate a
feasible data transport rout. 25      Such a set-up combines the low energy
con- 1 b. This is inter alia because of the mutually indepen-  sumption of
a CMOS-SRAM and the high data proc- dent bias of the driver transistor 12
and the load tran-  essing speed of ECL systems, the IC 100 being fully
sistor 14, which bias enables the sum of the gate-  ECL compatible. The
input buffer 120 comprises, for source voltages, in as far as DC components
are con-  example the circuit shown in Fig. 3. cerned, to be considerably
larger than in the case of  30 a conventional CMOS inverter circuit. This
implies a greater transconductance for the circuit in compari-  Claims son
with the conventional CMOS gate composed of the same transistors.
1. An Integrated circuit for transforming an inputsig- 35      nal [err]
having an input signal voltage with first TRANSISTOR DIAGRAM
and second extreme values at an input terminal (16), into an output signal
[err] having an out- Fig. 3 shows a transistor diagram as an example    put
signal voltage with third and fourth extreme of the implementation of the
circuit shown in Fig. 2.  values at an output terminal (18), under control
of References which correspond to the preceding Fig-  40  a control voltage
[err] the circuit comprising a ures again refer to Identical or
corresponding parts.  first buffer (10) with a current path that includes:
The differential amplifier 40 now comprises a        - a current channel of
a first driver transistor transistor differential pair 42 with a current
mirror 44  (12) connected to a first power supply ter- as a load. One input
of the differential amplifier 40 is   minal [err] the input terminal being
DC connected to the output of the Inverter circuit 30, the   45  coupled to
a control electrode of the driver other Input being connected to a voltage
divider 50        transistor, which comprises a standard CMOS Inverter gate
- a controllable first load (14) connected to a whose input and output are
interconnected. An Impe-        second power supply terminal [err] the
dance 27 comprises a parallel combination of current      output terminal
being coupled to the path channels of a PMOS transistor and an NMOS
transis-  so     between the said first load and the saidfirst tor whose
gate electrodes are connected to the power       driver transistor, supply
terminals for connection to [err]  re-   the circuit further including a
control circuit (20) spectively. As is known, the use of this parallel com-
for control of the said first load In dependence on 



bination prevents the occurrence of threshold losses.  the control voltage
and a reference voltage [err] An additional inverter circuit 60 for
increasing the vol-  55  so that in a steady-state the output signal
voltage tage swing at the outputof the circuit may also be con-  Is
substantially equal to the reference voltage nectedtotheoutput18 of the
inverter circuit 10.Agate       when the input voltage is substantially
equal to delay of 0.6 ns and a power consumption of 1.1 mA     the control
voltage, the control voltage lying be- 4    5                   EP 0 397
268 B1                 6 the voltage variations at the gate electrode of
the load  have been determined experimentally for a circuit as transistor
from disappearing immediately into the  shown in the transistor diagram,
realized in a sub-mi- power supply via the (very low) output impedance of
cron CMOS process, for conversion from ECL to the differential amplifier40.
The resistance 27 has no  CMOS level with a power supply [err] of 4.5 V
effect on the d.c. biasing of the load transistor 14 for   5   [err] 5% and
for a temperature range of from [err] to as long as the control voltage
[err] remains constant.  [err] The combination formed by the capacitance 25
and the resistance 27 also acts as a phase compensation  MEMORY CIRCUIT in
the previously mentioned feedback loop in order to prevent the occurrence
of instabilities. Such instabil-  10  Fig. 4 shows an example of a use of
an integrated ities could otherwise cause a serious problem be-  circuit in
accordance with the invention. There are cause the feedback loop contains
elements that have  shown an IC 100 with power supply terminals 102 and' a
phase shifting effect. The feedback is tapped be-  104 for connection to
ECL level supply voltages of 0 tween the output of the amplifier and the
gates of the  V and -4.5 V, respectively. The IC 100 comprises a
transistors that are used as controllable load. These   15   CMOS-SRAM 110
which is connected between the gates form a capacitive load, that, in
combination with  terminals 102 and 104. For the communication, and the
output resistance of the amplifier gives rise to  hence for level
adaptation of the signals, there are phase shift.
provided an input buffer 120 and an output buffer 130 It is also to be
noted that the gate delay of the cir-  for converting ECL level signals to
the CMOS level cuits shown is shorter than the gate delay of a con-  20
and forconverting CMOS level signalsto the ECLIev- ventional CMOS inverter
circuit if in the circuits of the  el, respectively. The IC 100 may also be
provided with Figs.                     [err] is larger than  - Vss) and Vc
data processing circuits (not shown) which operate at [err]
the ECL level as denoted by arrows in broken lines is smaller than1 [err]
in the circuit shown in Fig.  which indicate a feasible data transport
route. 2                                 25       Such a set-up combines
the low energy con- lb. This is inter alia because of the mutually indepen-
sumption of a CMOS-SRAM and the high data proc- dent bias of the driver
transistor 12 and the load tran-  easing speed of ECL systems, the IC 100
being fully sistor 14, which bias enables the sum of the gate-  ECL
compatible. The input buffer 120 comprises, for source voltages, in as far
as DC components are con-  example the circuit shown in Fig. 3. cerned, to
be considerably larger than in the case of  30 a conventional CMOS inverter
circuit. This implies a greater transconductance for the circuit in
compari-  Claims son with the conventional CMOS gate composed of the same
transistors.                               1. An integrated circuit for
transforming an input sig- 35      nal [err] having an input signal voltage
with first TRANSISTOR DIAGRAM                                     and
second extreme values at an input terminal (16), into an output signal
(VouT), having an out- Fig. 3 shows a transistor diagram as an example
put signal voltage with third and fourth extreme of the implementation of
the circuit shown in Fig. 2.  values at an output terminal (18). under
control of References which correspond to the preceding Fig-  40  a control
voltage [err] the circuit comprising a ures again refer to identical or
corresponding parts.  first buffer (10) with a current path that includes:
The differential amplifier 40 now comprises a         - a current channel
of a first driver transistor transistor differential pair 42 with a current
mirror 44   (12) connected to a first power supply ter- as a load. One
input of the differential amplifier 40 is    minal [err] the input terminal
being DC connected to the output of the inverter circuit 30, the   45
coupled to a control electrode of the driver other input being connected to
a voltage divider 50        transistor; which comprises a standard CMOS
Inverter gate             - a controllable first load (14) connected to a
whose input and output are interconnected. An Impe-         second power
supply terminal [err] the dance 27 comprises a parallel combination of
current        output terminal being coupled to the path channels of a PMOS
transistor and an NMOS transis-  50      between the said first load and
the said first 



tor whose gate electrodes are connected to the power        driver
transistor; supply terminals for connection to [err]  re-    the circuit
further including a control circuit (20) spectively. As Is known, the use
of this parallel com-  for control of the said first load in dependence on
bination prevents the occurrence of threshold losses.  the control voltage
and a reference voltage [err] An additional inverter circuit 60 for
increasing the vol-  55  so that In a steady-state the output signal
voltage tage swing at the output of the circuit may also be con-  is
substantially equal to the reference voltage nected to the output 18 ofthe
inverter circuit 10.Agate  when the input voltage Is substantially equal to
delay of 0.6 ns and a power consumption of 1.1 mA      the control voltage,
the control voltage lying be- 4    7               EP 0 397 268 B1
8 tween the first and second extreme values, and  10. An integrated circuit
as claimed in Claim 1, 2, 3, the reference voltage lying between the third
and  4 or 5, which is suitable for use as a comparator. fourth extreme
values; characterized in that the said first load and the said first driver
transistor are controllable in a   s   Patentansprfiche complementary
manner, the control terminal of the said first load and the input terminal
being AC  1. Integrierte Schaltung zum Transformieren eines coupled through
a capacitance (25).                Eingangssignals (VIN) mit einer
Eingangssignal- spannung mit ersten und zwelten Extremwerten 2. The circuit
of Claim 1, wherein the control circuit  io  an einem Eingangsanschlu6l
(16) in ein Aus- comprises:
gangssignal (Vour) mit einer Ausgangssignal- - a second buffer (30) that
comprises a cur-    spannung mit dritten und vierten Extremwerten rent path
including a current channel of a    an einem Ausgangsanschlull (18), unter
Steue- second driver transistor (32) being connect-  rung einer
Steuerspannung (Vc), wobel die ed to the first powersupplyterminal and be-
15  Schaltung einen ersten Puffer (10) mit einem ing controllable by the
control voltage, and  Strompfad umfalt, der folgendes enthilt a
controllable second load (34) connected        - einen mit einem ersten
Stromversorgungs- to the second power supply terminal;
anschlull (V8s) verbundenen Stromkanal - a differential amplifier (40) to
control the      eines ersten Treibertransistors (12), wobei first and
second load In dependence on a   20      der Eingangsanschlua mit einer
Steuer- difference between the reference voltage           elektrode des
Treibertransistors gleich- an output voltage of the second buffer,
stromgskoppelt ist; characterized in that a resistor (27) Is connected   -
elne mit einem zwelten Stromversorgungs- between the control terminal and
the differential      anschluB (VDD) verbundene steuerbare er- amplifier.
25           ste Last (14), wobel derAusgangsanschlull mit dem PHad
zwischen der genannten er- 3. An integrated circuit as claimed in Claim 2,
sten Last und dem genannten ersten Trei- characterized in that the second
driver transistor     bertransistor gekoppelt ist; (32) and the second load
(34) are copies of the    wobei die Schaltung weiterhin einen Steuer- first
driver transistor (12) and the first load, re-  30  schaltkrels (20) zum
Steuern der genannten er- spectively.
sten Last in Abhangigkeit von der Steuerspan- nung und elner Bezugsspannung
(VREF) enthfilt, 4. An integrated circuit as claimed in Claim 3,       so
daB im eingeschwungenen Zustand die Aus- characterized in that the second
buffer (30) is a  gangssignalspannung nahezu gleich der Be- copy of the
first buffer (10).            35      zugsspannung ist, wenn die
Eingangsspannung nahezu gleich der Steuerspannung ist, wobel die 5. An
Integrated circuit as claimed in Claim 1, In    Steuerspannung zwischen den
ersten und zwei- which at least the control voltage [err] or the ref-  ten
Extremwerten liegt und die Bezugaspannung erence voltage [err] is
controllable.              zwischen den dritten und vierten Extremwerten 40
liegt, 6. An integrated circuit as claimed in Claim 1, 2, 3,  dadurch
gekennzeichnet, daB die genannte ersba or 4, comprising several converters
having a sin-  Last und der genannte erste Treibertransistor gle control
circuit 1i common.                     komplementar stbuerbar sind, wobei
der Steuer- anschluS der genannten ersten Last und der Ein- 7. An
integrated circuit as claimed in Claim 1, 2, 3,  45  gangsanschlug fiber
eine Kapazitat (25) wech- 4, 5 or 8, constructed in CMOS technology and
selstromgelkoppelt sind. suitable for converting logic input signals of -at



least one of the following types: ECL level, TTL  2. Schaltung nach
Anspruch 1, wobel die Steuer- level, S-TTL level, 12L level, to the CMOS
level.  schaltung folgendes umfa~t: so         - einen zweiten Puffer (30),
der elnen eonen 8. An integrated circuit as claimed in Claim 7, com-
Stromkanal sines mitdem ersten Stromver- prising a CMOS-SRAM (110) which is
coupled to          sorgungsanschlul verbundenen und durch at least one
converter (120) at the input side.        die Steuerspannung steuerbaren
zweiten Treibertransistors (32) elnschilelenden 9. An integrated circuit as
claimed In Claim 7, com-  55   Strompfad umfaSt, und e.ne mit dem zwei-
prising a CMOS gate array which is coupled to at       ten
Stromversorgungsanschlull verbunde- least one converter at the Input side.
ne steuerbare zweite Last (34); - einen Differenzverstarker (40) zum Steu-
*   9              EP 0 397 268B1                  10   I||||||| ||||| ||
|111 * C   L   M   S * ern der ersten und der zweiten Last in Ab-
comprend: hfingigkeit von elner Differenz zwischen         - un canal de
courant d'un premier transistor der Bezugsspannung und einerAusgangs-
d'attaque (12), qui est connect6 A une pre- spannung des zweiten Puffers,
minre borne d'alimentatlon (Vss), la borne dadurch gekennzeichnet, dai ein
Widerstand   5         d'entr6e tant coupl~e en courant Oontinu h (27)
zwischen den Steueranschlul& und den Dif-         une 6lectrode de commande
du transistor ferenzverstfirker geschaltet ist.
d'attaque, at - une  premiere  charge  pouvant Atre 3. Integrierte
Schaltung nach Anspruch 2, dadurch          commandee (14) qui est
connect6e A une gekennzeichnet, daB derzweiteTrelbertransistor   10
deuxieme borne d'allmentation (VIDD), Ia (32) und die zwelte Last (34)
Kopien des ersten        borne de sortie 6tant couplte au trajet
Treibertransistors (12) bzw. der ersten Last sind.     compris entre ladite
premiere charge et le- dit premier transistor d'attaque, le circuit 4.
Integrierte Schaltung nach Anspruch 3, dadurch          comprenant, en
outre, un circuit de gekennzeichnet, daB der zweite Puffer (30) eine   15
commando (20) pour commander ladite Kople des ersten Puffers (10) ist.
premiere charge en fonction de la tension de commande et dune tension de
r6f6rence 5. Integrierte Schaltung nach Anspruch 2, be! der
(VREF), de toile sorte qu'en r6gime etabli, la mindestens die
Steuerspannung (V0) odor die            tension de signal de sortie solt
sensible- Bezugsspannung (VF) steuerbar ist.        20           ment egale
A la tension de reference lors- quo la tension d'entr6e est sensiblement 6.
Integrierte Schaltung nach Anspruch 1, 2, 3 oder        egale A la tension
de commando, Ia tension 4 mit mehreren Umsetzern, di einen einzigen
de commando se situant entre la premiere gemeinsamen Stbuerschaltkreis
haben.                   et la deuxibme valours extrAmes et la ten- 25
sion de r6fdrence se situant entre la troisib- 7. Integrierte Schaltung
nach Anspruch 1, 2, 3, 4, 5       me et la quatribme valeurs extrmes; oder
6, die In CMOS-Technologis ausgefuhrt und          caracterise en ce que
ladite premiere char- zum Umsetzen logischer Eingangssignale min-        ge
et ledit premier transistor d'attaque peuvent destens der folgenden Arten:
ECL-Pegel, TTL-       etre commandes de maniere complementaire, la Pagel,
S-TTL-Pegel, 12L-Pegel, in den CMOS-  30    borne de commando de ladite
premiere charge et Pagel geeignot ist.                               Ia
borne d'entr6e etant couplees en courant alter- natif via une capacite
(25). 8. Integriorte Schaltung nach Anspruch 7, miteinem CMOS-SRAM (110),
das an der Eingangsseite      2. Clrcuitselon la revendication 1, dans
lequel is cir- mit mindestens einem Umsetzer (120) gekoppelt  35  cult do
commando comprend: ist.                                                 -
un deuxiAme tampon (30) qui comprend un trajet de courant qui comprend un
canal de 9. IntegrierteSchaltung nachAnspruch7, miteinem
courantd'un deuxilme transistor d'attaque CMOS-Gate-Array, das an der
Elngangsseite mit          (32), qui est connecte A la premiere borne
mindestens oinem Umsetzer gekoppelt Ist.  40           d'alimentation et
peut 6tre commande par la tension de commando, et une deuxihme 10.
Integrierte Schaltung nach Anspruch 1, 2, 3, 4         charge pouvant Utre
command6e (34) qui odor 5, die zur Veryvendung als Komparator ge-
est connect6e A la deuxieme borne d'ali- eignet ist.
mentation, et 



45         - un ampilficateur differentiel (40) pour commander la premlere
et la deuxieme Revendications
charges en fonction d'une difference entre la tension de reference et une
tension de 1. Circuit integre comprenant un convertisseur pour
sortie du deuxime tampon, caracteris6 en transformer un signal d'entr6e
(VIN) ayant une   50    ce qu'une resistance (27) est agencee en- tension
de signal d'entree avec une premiere et        tre la borne de commando et
l'amplificateur une deuxilme valeurs extrames sur une borne
differentiel. d'entr6e (18), en un signal de sortie (VOUT) ayant une
tension de signal de sortie avec une trolsie-  3. Circuit Inthgrh selon la
revendication 2, caracte- me et une quatrieme valeurs extremes sur une  55
rise en ce quo le douxie me transistor d'attaque borne de sortie (18) 80US
le controle d'une ten-  (32) et la deuxiAme charge (34) sont des copies
sion de commando (Vc), le circuit comprenant un    du premier transistor
d'attaque (12) et de la pre- premier tampon (10) avecun trajetde courantqui
mikre charge, respectivement. 6    *   11             EP 0 397 268 1
12    I       HI1 I II| ||||| |||| :* C   L   M   S * 4. Circuit int6gr6
selon la revendicatlon 3. caracte- rise on ce que le deuxieme tampon (30)
est une copie du premier tampon (10). 5. Circuit integre solon la
revendication 1, dans le-   c quel au moins la tension de commando (Vc) ou
la tension do rhference (VREF) peut etre comman- dee. 6. Circuit integre
selon la rovendication 1 2, 3 ou 4,  *o comprenant plusiours convertisseurs
ayant un seul circuit de commando en commun. 7. Circuit integre selon la
revendication 1, 2, 3,4, 5 ou 6, construit en technologie CMOS et conve-
15 nant pour convertir des signaux d'entr6e logique d'au moins l'un des
types sulvants: niveau ECL, niveau TTL, nlveau S-TTL, niveau 12L, en niveau
CMOS. 20 8. Circuit integre selon la revendication 7, compre- nant une SRAM
CMOS (11.0) qui est-couplee A au moins un convertisseur (12.0) du cote
d'en- tree. 25 9. Circuit integre selon la revendication 7, compre- nant un
r6seau de portes CMOS qul estcoupl6 au mains A un convertisseur du cot6
d'entree. 10. Circuit integre selon la revendication 1, 2, 3, 4 ou   30 5,
propre A etre utilise comme comparateur. 35 40 45 50 55 7    


