
1                   EP 0 404 476 B1                  2 Description
slow the response time at the output of the first Invert- ing amplifier and
thereby slow the response time of This invention relates to comparator
circuitry as  the comparator. for an analog-to-digital comparator.
In the comparator design of U.S. Patent Digital circuit technology has been
developed to   5   4,691,189 the inverting amplifiers 11,12 are designed
the point where it is practical to begin implementing  with complementary
FET's having a common gate digital signal processing In
consumerelectronicappa-  connection and their drain-source conduction paths
ratus. For example, manufacturers are beginning to  are serially coupled
between supply potentials. The introduce television receivers and video
cassette re-  autozeroing switches are arranged toconnecttheout- corders
which incorporate digital electronics to add   10  put terminals of the
inverting amplifiers to their re- special features such as freeze frame or
picture-in-  spective input terminals, Immediately prior to each picture to
the receivers. In order to accomplish digital  signal sampling Interval.
This form of autozeroing ren- processing Itisfirst necessary to convertthe
received  ders the inverting amplifiers sensitive to very slight broadcast
signal to digital format, and this function is  changes of Input potential
(a desirable characteristic performed byan analog-to-digital
converter(ADC). In  15  for this type of comparator). digital television
signal processing it is desirable to  For every comparator in the ADC, and
there may sample the television signal at a rate of four times the  be 256
comparators in an 8-bit flash ADC, at least all color subcarrier frequency
(about 14.32 MHz), and   of the second Inverting amplifiers 12 will exhibit
a convert the signal to pulse code modulated (PCM) for-  saturated output
potential each sample period, requir- mat with 8-bit resolution. Bipolar
ADC's exist which   20  ing a significant potential change during autozero.
It operate satisfactorily at these rates and resolution;  will be
recognized that the speed at which the invert- however, the technology of
choice of performing dig-  Ing amplifiers can autozero is adversely
affected by Ital processing in electronic products Is metal-oxide-  the
stray capacitor in the circuit for example the stray semiconductor (MOS)
field effect transistor (FET)   capacitances between C1 and C2 and
substrate and technology. The reason is that MOSFET technology   25  the
stray capacitances between the autozero switch- permits dense packing of
devices with low power dis-  Ing circuits (TG1, TG2) and substrate.
sipation.                                               According to the
invention, there is provided a Prior art 8-bit 14 MHz ADC's Implemented In
comparator comprising: MOS technology are currently available; however
first and second signal input tenninals for ap- production yields of such
devices are relatively poor.  30  plying a signal potential and a reference
potential re- An example of a typical MOS ADC is described in U.S.
spectively; Patent 4,691,189, which is incorporated herein byref-     a
capacitor having first and second terminals; erence. Numerous variants of
this type of ADC have        first switch means for alternately coupling
said been designed to increase either its operating speed  first and second
signal Input terminals to the first ter- or its conversion linearity.
However, these designs do   35   minal of said capacitor; not provide
apparatus with satisfactory performance-      a first inverting amplifier
having an input termi- /yields for video rate signal processing. In the
ADC's  nal coupled to the second terminal of said capacitor of the type
illustrated in U.S. Patent 4,691,189 perfor-  and having an output
terminal; mance is traded off against yield, in that the transistor  second
switch means for alternately coupling sizes are made extremely small to
increase packing   40  and decoupling the input and output terminals of
said density and thereby yield. However, as transistor de-  first Inverting
amplifier; characterized by: vices are made smaller, stray capacitances
become         a second inverting amplifier, having an input Increasingly
more significant, which stray capaci-  terminal direct coupled to the
output terminal of the tances adversely affect circuit performance. In
addi-  first inverting amplifierand having an output terminal, tion the
stray capacitances in MOS circuitry tend to  45  and comprising a first
transistor having first and sec- be non-linear with applied potential and
therefore are  ond electrodes with a principal conduction path there- not
completely predictable.                         between, and a control
electrode coupled to the out- The comparatorcircuitry described In U.S.
Patent  putterminal of said first inverting amplifier, and a sec-
4,691,189, a portion of which is illustrated in FIGURE  ond transistor
having firstand second electrodes with 1 herein, utilizes two Inverting
amplifier stages 11, 12  50   a principal conduction path therebetween, and
having which are capacitively coupled (C2) in cascade, and  a control
electrode, and wherein the principal conduc- each of which includes
switching circuitry (TG1, TG2)  tion paths of said first and second
transistors are con- for autozeroing during a portion of each sample peri-
nected In series, an interconnection of said first and od. Associated with
the interstage coupling capaci-  second transistors forming said output
terminal of tance C2 is a stray capacitance between one of its  55  said
second inverting amplifier; and plates and the circuit substrate, which
stray capaci-     means for autozeroing said second inverting tance is of
the same order of magnitude as the cou-  amplifier including a third switch
means for alternate- pling capacitance itself. This stray capacitance will
ly connecting and disconnecting the output terminal 2    
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Inverting amplifier to the control elec-  amplifier Al. An n-type
transistor N13, biased as a trode of said second transistor, said third
switch  constant current source, has Its drain electrode cou- means being
conditioned to couple the output termi-  pled to the drain electrode of
transistor P13 and forms nal of said second inverting amplifier to the
control  a load impedance for the amplifier. The interconnec- electrode of
said second transistorsubstantially con-   5   tion of transistors N13 and
P13 Is the output connec- currentlywith said second switch means coupling
the  tion of the common source amplifier. A switching cir- input and output
terminals of said first inverting am-  cuit 26 is coupled between the input
and output con- plifier.                                           nections
of the common source amplifier. Switching FIGURE 1 Is a schematic diagram
of a prior art  circuit 26 is conditioned by a clocking signal P1 to au-
comparator circuit.                            o   tozero the amplifier
stage substantially coincident FIGURE 2 Is a schematic diagram of
comparator   with switching circuit 22 coupling the reference signal
circuitry embodying the present invention.         to capacitor 24. See
FIGURE 3 for the relative timing FIGURE 3 illustrates docking waveforms
useful   of docking signals P1, P2 and P1D. in describing the operation of
the FIGURE 2 circuitry.  Bias potential forthe n-type transistor N13 is
pro- FIGURE 4 illustrates exemplary circuitry forgen-  15  vided by a
p-type transistor P23 and an n-type tran- erating the dock signals
illustrated in FIGURE 3.  sistor N23 having their respective principal
conduc- Referring to the prior art circuitry of FIGURE 1 a  tion paths
connected In series between thesupply po- brief description of its
operation will be given. During  tentials. Transistor N23 Is coupled as the
master tran- a first half of each sample period, switching circuits  sistor
of a current mirror amplifier with transistor N13 TG1 and TG2 respectively
short circuit the input and   20  coupled as the slave transistor. The
control electrode output connections of inverting amplifiers 11 and 12.  of
transistor P23 is biased at a potential which is This establishes the input
potential of each amplifier  about midway between the supply potentials.
The ra- midway between its dynamic operating range. These  tio of
transconductances P23/N23 of transistors P23, potentials are stored on
respective plates of capaci-  N23, Is equal to the ratio of
transconductances tore Cl and C2. At the same time switching circuits  25
P13/N13 of transistors P13 and N13. TG1 and TG2 are short circuited,
switching circuit    The output connection of the amplifier Al is con- TGR
is also short circuited coupling a reference po-  nected to the control
electrode of a further n-type tential to the input plate of capacitor Cl.
Switching cir-  transistor N33 connected as a common source ampli- cuits
TGI, TG2 and TGR are then simultaneously     fier A2. The load circuit for
transistor N33 is provided open circuited. Amplifiers [err]have significant
30  by a p-type transistor P33 having its drain/source gain and are now
biased at an unstable operating   conduction  path coupled  in series with
the point.                                             draln/source
conduction path of transistor N33 be- Switching circuit TGS is then short
circuited, cou-  tween the supply potentials [err] and ground. The in-
pling the Input potential to the plate of capacitor Cl.  terconnection of
transistors P33 and N33 forms an If the input potential is very slightly
greater (lesser)   35   output connection of the amplifier A2. than the
reference potential the output potential from  The control electrode of
transistor P33 is con- inverting amplifier 12 will be driven to
substantially its  nected to the output connection of amplifierA2 by the
positive (negative) output saturation level and there-  switching circuit
28. The switching circuit is controlled after stored In the latch circuitry
for a sample period.  by the dock signal P1D. During the intervals that
Fora more detailed description of the operation ofthis  40  switching
circuit 26 couples the input and output con- circuitry see U.S. Patent
4,691,1 89.              nections of amplifierAl In orderto autozero
amplifier Refer now to the FIGURE 2 circuitry which oper-  Al, switching
circuit 28 couples theoutput connection ates similarly to the FIGURE 1
circuitry, but Is ar-  of amplifierA2 to the gate electrode of transistor
P33 ranged for faster operating performance. In FIGURE  in order to
autozero amplifier A2. 2 elements 12,22,26,28,30 and 32 are switching cir-
45  A capacitor 29 is coupled between the control cuits and may be realized
with complementary tran-  electrode of transistor P33 and a point of fixed
poten- sistor transmission gates such as the switching cir-  tial, e.g.,
supply potential VDD or ground potential. Ca- cuits TG1 and TG2 in FIGURE
1.                     pactor 29 may be designed into the circuit or It may
Input signal to be compared is coupled via a ter-  consist of stray
capacitance. The capacitor 29 is in- minal 10 to a switching circuit 12.
Reference signal  50  corporated to store the autozero bias potential and
against which the input signal is to be compared is  apply same to the
control electrode of transistor P33 coupled via a terminal 20 to a
switching circuit 22.  when the switching circuit 28 is open circuited.
Switching circuits 12 and 22 are conditioned by sub-  Circuit elements 30,
32, 33 and 34 coupled to the stantially anti-phase clock signals P2 and P1D
to al-  output connection of amplifierA2 form a conventional ternately
couple the input and reference signals to a   55  latch circuit to store
the results of each comparison for first plate of an input capacitor 24. A
second plate of  at least one-half of the subsequent sample period. the
capacitor 24 is coupled to the gate electrode of a  Nominally switching
circuits 26 and 28 may be p-type transistor P13 biased as a common source
controlled by the same clock signals. in a preferred 3    



5                   EP0404476B1                     6 embodiment however,
switching circuit 28 will remain  Thus elimination of the coupling
capacitor between closed or short circuited for a short period after  the
amplifier stages providessignificant advantages. switching circuit 26 has
been open circuited. The rea-  A further advantage of the present invention
lies son is as follows. Consider capacitors 24 and 29 to  in the
positioning of the autozero switching circuit 28. have the same capacitance
value, and transistors   5   Note in the prior art circuit that during the
autozeroing P13 and P33 to be complementary to transistors N13  interval
the output of amplifier 12 is coupled to the in- and N33. Under this set of
circumstances transistors  put of amplifier 11 via switching circuits TG1,
TG2 and P13, P33 and N33 will exhibit a like magnitude of  capacitor C2.
This connection tends to provide regen- gain. Also consider switching
circuits 26 and 28 to be  erative feedback around the two amplifiers,
slowing similar in construction. Switching circuits 28 and 28,  10  the
autozero response time of the prior art system. In due to inherent stray
capacitances between theircon-  the embodiment of FIGURE 2, regenerative
feedback trol electrodes and their respective input/output ter-  is
precluded as no circuit path is provided between minals, will couple a
portion of the clock signal tran-  the input connection of amplifier Al and
the output sients to the control electrodes of transistors P13 and
connection of amplifier A2. P33 when the switching circuits are open
circuited at  15  In the FIGURE 2 circuitry several alterations may the
termination of the autozero interval. Assume that  be made. For example,
the outputofamplifierAl may the gain of amplifierAl is '-A", that the gain
of ampli-  be coupled to the control electrode of transistor P3 fier A2
relative to potentials applied to the control  and the switching circuit 28
coupled between the out- electrode of transistor N33 is "A", and that the
gain  put of amplifier A2 and the control electrode of N33. of amplifier A2
relative to signals applied to transistor  20  Alternatively the inputto
amplifier A1 may becoupled P33 Is -A. Assume also that switching circuits
26  to transistor N13 with transistor P13 operated as a and 28
simultaneously couple a potential AV to the  current source load device.
Also consider a large control electrodes of transistors P13 and P33 due to
number of the FIGURE 2 type comparator circuits clocking transients. The
potential AV will create a  coupledtoacommoninputterminalasinaflashADC.
change in the autozeroed output potentials of ampli-  25  In this instance
each of the input connections 20 will fiers Al and A2 equal to [err]   be
coupled to a different reference voltage incremen- respectively. One of the
implications of this potential  tally ascending overa range of from ground
to supply change is that at least for output potential swings in
potential. Assume that the average or D.C. value of the oppositedirection,
duetoa signal comparison, the  the signal applied to the common Input
terminal is output at amplifier A2 must go through an added po-  30
one-half the supply voltage. In this instance it is de- tential excursion
of[err]volts, thereby slowing the re-  sirable to fashion all of the
comparator circuits cou- sponse time of the circuit A second ramification
is a  pled to reference potentials greater than one-half the reduction in
sensitivity.                          supply potential as shown In FIGURE
2, and all of the Alternatively, if switching circuit 28 is held on
comparator circuits coupled to reference potentials when switching circuit
26 is turned off, amplifier A2   35  less than one-half the supply
potential fashioned will autozero despite a change in the autozeroed po-
complementary to the FIGURE 2 circuitry, or vice- tential of amplifier Al.
Thereafter when switching cir-  versa. (By complementary it is meant that
the inputs cuit 28 is open circulted, a change of only [err]will oc-  to
amplifiers Al and A2 are coupled to the control cur in the autozeroed
output potential of amplfierA2.  electrodes of transistors N13 and P33,
respectively, In this mode of operation the system response time   40
etc.) and sensitivity are adversely affected to a significant-  In a still
further embodiment, the first Inverting ly lesser extent.
amplifier Al In the FIGURE 2 circuitry may be re- The Input to amplifier A2
is direct coupled to the  placed with an Inverting amplifier such as the
ampli- output of amplifier Al which provides two significant  fier 11
illustrated in the FIGURE 1 circuitry. In this em- advantages over the
capacitive coupling of the prior  45  bodiment the control or gate
electrode of transistor art circuit of FIGURE 1. First the stray
capacitance to  N33 is direct coupled to the interconnection of tran-
ground, (i.e., substrate) at the output connection of  sistors P11 and N11,
and transistors P23 and N23 are amplifier Al, is reduced thereby enhancing
the re-  eliminated. sponse time of the circuitry. Secondly, the control
FIGURE 3shows the preferred timing of the clock electrode of transistor N33
(and transistors N21 and   50  signals applied to control the switching
circuits. De- P21 of FIGURE 1) presents a capacitive load, C, to  sirably
clock signals P1 and P2 are antiphass non- the outputof amplifier Al (11).
IfamplifierAl were ca-  overlapping signals. pacitively coupled (by a
capacitance [err] to transistor  FIGURE 4 Illustrates exemplary circuitry
for gen- N13, a division of the output potential [err] from am-  erating
the clock signals shown in FIGURE 3. Those plifier Al would occur. The
potential applied to tran-  55   persons skilled in the art of circuit
design will readily sistor N13 would be reduced to [err] which  understand
the operation of this circuitry and there- reduction would tend to
undesirably increase the re-  fore it will not be described in detail.
Suffice is to say sponse time and reduce the sensitivity of the circuit.
that the delayed signal P1D is produced by generat- 4    
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of the signal P1. In FIGURE 4  3. The comparator set forth in Claim 2
further char- this delay is realized via the inherent delay of series
acterized in that said third switch means is con- connected gate circuits
(e.g., 4 Inverter circuits).  ditioned to couple the output terminal of
said sec- ond inverting amplifier to the control terminal of 5      said
second transistor for an interval after said Claims
second switch means decouples the input and output terminals of said first
inverting amplifier. 1. A comparator comprising: first and second signal
input terminals for  4. The comparator set forth in Claims 2 or 3 further
applying a signal potential and a reference poten-  10  characterized in
that said first and second tran- tial respectively;
sistors are complementary conductivity type a capacitor having first and
second termi-   transistors. nals; first switch means for alternately
coupling said first and second signal input terminals to the   15
Patentanspr Iche first terminal of said capacitor, a first inverting
amplifier having an input  1. Komparator-Schaltung, enthaltend: terminal
coupled to the second terminal of said       - erste und zweite
Signal-Eingangsanschlfis- capacitor and having an output terminal;
se zum Zuffihren ahes Signalpotentlals second switch means for alternately
cou-  20      bzw. sines Referenzpotentlals; pling and decoupling the Input
and output termi-      - elnen Kondensatormiteinem ersten und ei- nals of
said first Inverting amplifier, characterized   nem zwelten Anschlul3; by:
- ain erstes Schaltmittel zum abwechseinden a second Inverting amplifier,
having an in-       Koppeln derersten und zweltan Signal-Ein- put terminal
direct coupled to the output terminal  25  gangeanschlfsse mit dam ersten
AnschluB of the first Inverting amplifier and having an out-     des
Kondensators; putterminal, and comprising afirsttransistorhav-      - ain
erster invertierender Verstarker mit el- ing first and second electrodes
with a principal        nem ElngangsanschluB, der mit dam zwei- conduction
path therebetween, and a control             ten AnschluB des Kondensators
gekoppelt electrode coupled to the output terminal of said  3o   Ist, und
mit einem AusgangsanschluR; first Inverting amplifier, and a second
transistor    - ei zweites Schaltmittel zum abwechseln- having first and
second electrodes with a princi-      den Koppeln und Abkoppeln der
Eingangs- pal conduction path therebetween, and having a          und
Ausgangsanschlilssedes ersten inver- control electrode, and wherein the
principal con-       tierenden Verstirkers; duction paths of said f irst
and second transistors  35  gelkennzeichnet durch are connected in series,
an Interconnection of        - einen zwelten Invertierenden VerstArker mit
said first and second transistors forming said out-     einem
ElngangsanschluR, der mit dam Aus- put terminal of said second inverting
amplifier;        gangsanschlui3 des ersten invertierenden and
Verstirkers direit gekoppelt lot, und mit ei- means for autozeroing said
second invert-  4o     nem AusgangsanschlulB, enthalend einen ing amplifier
including a third switch means foral-     ersten Translator mit erster und
zweiter ternately connecting and disconnecting the out-         Elektrode
mit einern Haupt-Leltpfad dazwi- put terminal of said second inverting
amplifier to     schen und mit elner Steuerelektrode, die the control
electrode of said second transistor,        mit dem Ausgangeanschlul des
ersten in- said third switch means being conditioned to cou-  45
vertlerenden Verstirkers gekoppelt ist so- ple the output terminal of said
second inverting       wie elnon zweltbn Translator mit erster und
amplifier to the control electrode of said second      zweiter Elektrode
miteinem Haupt-Leitpfad transistor substantially concurrently with said
dazwischen und mit ener Steuerelektrode, second switch means coupling the
Input and out-         wobei die Haupt-Leitpfade des ersten und put
terminals of said first Inverting amplifier.  50   zweiten Transistors in
Sarie geschaltet sind, elne Zwlschenverbindung von erstem 2. The comparator
set forth in aaim 1 further char-        und zwiteim Transistor den
Ausgangsan- acterized In that said means for autozeroing said      schiuB
des zwelten Invertierenden Verstar- second inverting amplifier further
includes a ca-       kers bildet und pacitor coupled between the control
electrode of  5   - aln Mittel zum automatischen Nullabglelch said second
translstor and a point of fixed poten-      (Autozero) des zweiten
Invertlerenden Ver- tial.
starkers, beinhaltend eln drittes Schaltmit- tel zum abwechselnden
Verbinden und Ab-    7                   EP 0 404 476 B1
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ing a delayed version of the signal P1. In FIGURE 4  3. The comparator set
forth In Claim 2 further char- this delay is realized via the inherent
delay of series  acterized in that said third switch means is con-
connected gate circuits (e.g., 4 Inverter circuits).     ditioned to couple
the output terminal of said sec- ond Inverting amplifier to the control
terminal of 6       said second transistor for an interval after said
Claims                                                  second switch means
decouples the input and output terminals of said first inverting amplifier.
1. A comparator comprising: first and second signal input terminals for  4.
The comparator set forth in Claims 2 or 3 further applying a signal
potential and a reference poten-   io  characterized in that said first and
second tran- tial respectively;                                   sistors
are complementary conductivity type a capacitor having first and second
termi-     transistors. nals; first switch means for alternately coupling
said first and second signal input terminals to the   15   Patentansprtiche
first terminal of said capacitor; a first inverting amplifier having an
input  1. Komparator-Schaltung, enthaltend: terminal coupled to the second
terminal of said         - erste und zweite Slgnal-EingangsanschlCls-
capacitor and having an output terminal;                  se zum ZufGhren
eines Signalpotentlals second switch means for alternately cou-   20
bzw. elnes Referenzpotentials; pling and decoupling the Input and output
termi-        - einen Kondensatormiteinem ersten und eI- nals of said first
inverting amplifier, characterized     nem zweiten Anschlug; by:
- sin erstes Schaltmittel zum abwechselnden a second inverting amplifier,
having an In-         Koppeln der ersten und zweiten Signal-Emn- put
terminal direct coupled to the output terminal  25    gangsanschlOsse mit
dem ersten Anschlu% of the first inverting amplifier and having an out-
des Kondensators; putterminal, and comprising a firsttransistorhav-       -
eln erster invertierender VerstArker mit ei- ing first and second
electrodes with a principal          nem Eingangsanschlu%, der mit dem
zwei- conduction path therebetween, and a control              ten AnschluB
des Kondensators gekoppelt electrode coupled to the output terminal of said
30    ist, und mit elnem Ausgangsanschlul; first inverting amplifier, and a
second transistor      - ein zweites Schaltmittel zum abwechseln- having
first and second electrodes with a princi-         den Koppeln und
Abkoppeln der Eingangs- pal conduction path therebetween, and having a
und Ausgangsanschlisse des ersten Inver- control electrode, and wherein the
principal con-         tierenden VerstArkers; duction paths of said first
and second transistors  35    gekennzelchnet durch are connected in series,
an interconnection of          - einen zweiten invertierenden Verstirkermit
said first and second transistors forming said out-       elnem
Eingangsanschlug, der mit dem Aus- put terminal of said second inverting
amplifier;          gangsanschluM des ersten invertierenden and
VerstArkers direkt gekoppelt ist, und mit el- means for autozeroing said
second invert-  40       nem Ausgangsanschiul, enthaltend einen Ing
amplifier including a third switch means for al-      ersten Transistor mit
erster und zweiter ternately connecting and disconnecting the out-
Elektrode mit elnem Haupt-Leitpfad dazwi- put terminal of said second
inverting amplifier to        schen und mit elner Steuerelektrode, die the
control electrode of said second transistor,          mit dem
Ausgangsanschluil des ersten In- said third switch means being conditioned
to cou-   45    vertierenden Verstirkers gekoppelt ist, so- pie the output
terminal of said second Inverting          wie elnen zweiten Transistor mit
erster und amplifier to the control electrode of said second
zwelter Elektrode mit einem Haupt-Leitpfad transistor substantially
concurrently with said           dazwischen und mit einer Steuerelektrode,
second switch means coupling the input and out-           wobel die
Haupt-Leitpfade des ersten und put terminals of said first inverting
amplifier.  so      zweiten Transistors in Serie geschaltet sind, eine
Zwischenverbindung von erstem 2. The comparator set forth in Claim I
further char-         und zweitem Transistor den Ausgangsan- acterized in
that said means for autozeroing said         schlug des zweiten
invertierenden Verstir- second inverting amplifier further includes a ca-
kers bildet, und pacitor coupled between the control electrode of  55    -
ein Mittel zum automatischen Nullabgbeich said second transistor and a
point of fixed poten-        (Autozero) des zweiten invertierenden Ver-
tial.                                                     starkers,
beinhaltend ein drittes Schaltmit- tel zum abwechseinden Verbinden und Ab-
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trennen des Ausgangsanschlusses des           verseur et presentant une
borne de sortie, et qui zweiten invertlerenden Verstirkers mitlvon
comprend un premier transistor ayant des pro- der Steuerelektrode des
zwelten Transi-       mibre et seconde electrodes avec entre elles un
stors, wobel das dritte Schiltmittel kondi-  trajetde confduction
principal, et une. lectrode de tioniert wird zum Koppeln des Ausgangean-
5  commando coupi6e A la borne de sortie dudit pre- K)         schlusses
des zweiten invertierenden Ver-      mier amplificateur inverseur et un
second tran- starkers mit der Steuerelektrode des zwei-    sistor ayant des
premibre et second. leoctrode ten Transistors Im wesontlichen zeitgleich
avec un trajet do conduction principal entre ilo, mit dem zweiten, die
Eingangs- und Aus-       et ayant une electrode de commando, et dans le-
gangsanschluisse des ersten Invertieren-  10  quel les trajets de
conduction principaux desdits den Verstarkers koppeinden Schaltmittel.
premier etsecond transistors sontrelles en s6rie, une interconnection
desdits premier et second 2. Komparator nach Anspruch 1, dadurch gekenn-
transistors formant ladite borne de sortie dudit zelchnot, daD das Mittel
zum automatischen        second amplificateur inverseur et; Nullabglelch
des zweiten invertierenden Verstir-  15    des moyens pour mettre
automatique- kers welter oenen Kondensator beinhaitet, der     ment A z6ro
ledit second amplificateur inverseur zwischen der Steuerelektrode des
zweiten Tran-    qul comprennent des troisiero moyens de sistors und elnem
festen Potential gekoppelt ist.  commutation pour connecter et deconnecber
al- tbrnativement la borne de sortie dudit second 3. Komparator nach
Anspruch 2, dadurch gekenn-  20    amplificateur Inverseur par rapport A
l'hiectrode zekchnot, daBI das dritte Schaltmittel konditio-  de commands
dudit second transistor, lesdits nlert lot, den Ausgangsanschlul3 des
zweiten in-  trolsiome moyens de commutation etant condl- vertierenden
Verstirkers mit dem  Steueran-       tionnes de maniere a coupler la borne
de sortie schluB des zweiten Transistors fOr sin Zetinter-  dudit second
ampilficateur inverseur A 6l'ectro- vall, nachdern das zweite Schaltmittel
die Ein-  25  de de commands dudit second transistor, sensi- gangs- und
AusgangsanschliOsse des ersten in-     blement concurremmment avec lesdits
seconds vertierenden Verstarkers abgekoppelt hat, zu      moyens de
commutation couplant les bornes koppein.
d'entr6e et do sortie dudit premier amplificateur inverseur. 4. Komparator
nach Anspruch 2 odor 3,         30 dadurch gekennz.lchnet,
2. Comparateurselon la revendication I caracteris6 daB die ersten und
zwolten Transistoren Typen     en outre en ce que lesdits moyons pour
mettre mit komplementirer Leitflhlgkeit sind.            automatiquement A
z6ro ledit second amplifica- teur Inverseur comprennent en outre un conden-
35      sateur coupl6 entre I'olectrode de commands du- Revendicatlons
dit second transistor et un point de potentiol fixe. 1. Comparateur
comprenant:                        3. Comparateur selon la revendication 2
caractoris des premiore et seconds bornes d'entrde      en outre en ce que
lesdits troislime moyens de de signaux pour appliquer respectivement un po-
40  commutation sont conditicnn6s do maniere A tentiel de signal et un
potentiol de reference;   coupler la borne de sortie dudit second amplifi-
un condensateur prhsentant des premiere      cateur inverseur a la borne de
commands dudit et seconds bornes;                                second
transistor, pendant un intervalle, apres des premiers moyens de commutation
quo lesdits seconds moyens de commutation pour coupler alternativement
lesdites premiere et  45  alent decouple les bornes d'entr6e et de sortie
seconds bornes d'entree de signaux A la premie-   dudit premier
amplificatbur Inverseur. re borne dudit condensateur; un  premier
amplificateur  inverseur    4. Comparateur selon les revendications 2 ou 3
ca- comportant une borne d'entres couplee A la se-    racteris6 en outre on
ce que lesdits premier et se- conde borne dudit condensatour et comportant
5o  cond transistors sont des transistors de type de une borne de sortie;
conductivite complementaire. des seconds moyens de commutation pour coupler
et decoupler alternativement les bornes d'entrhe et do sortie dudit premier
ampli- ficatour Inverseur, caract6ris6 par:      65 un second amplificateur
inverseur, pr6- sentant uno borne d'entr6o coupl6o directoment a la borne
de sortie du premier amplificateur in- 6    


