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pling a voltage on the output on an appropriate mo- ment a measure for the
amount of transferred charge The invention relates to a sensor circuit for
corre-  becomes available. The charge on the capacitor is lated double
signal sampling, said sensorcircuitcom-  cancelled by closing a reset
switch connected in par- prising a sensor device having an output for
supplying   5   allel with the capacitor before a next sample of charge a
sensor output signal, a sampling circuit coupled to  out of the charge
transferdevice can be accumulated. the output of the sensor device for
performing the  Operating this circuit involves a reset signal and a
sampling operation, and a clock pulse generator    sample signal to be
generated by a clock generator which is coupled to the sensor device and
the sam-  Again a complicated and expensive clock generator pling circuit
for applying multi-phase control clock  10   must be used to guarantee the
rigid coupling. pulse signals thereto whereby an N-phase control      In
the Japanese patent JP-A-61 50 364 a drive clock pulse signal system is
defined by a phase shift  pulse of a final step of a CCD register and a
reversed of [err] divided by N between the control clock pulse  pulse of
said drive pulse are used as a clamping and signals.
a sampling pulse of a correlated double sampling cir- A sensor circuit of
this type is known from an Ar-  15  cuit for obtaining a rigid coupling
between the clamp- ticle in the journal "IEEE Journal of Solid-State Cir-
Ing and sampling pulses and said drive pulse. The cults of February 1974,
pp. 1 to 12. The sensor de-  means to generate the derived pulse can
introduce vice suitable for pick-up is described as a charge-  disturbances
into the rigid coupling. coupled device which is a specific implementation
of  An object of the invention Is Inter alia to realise a a charge transfer
device for generating a picture sig-  20  sensor circuit comprising a
simple and inexpensive nal as the sensoroutput signal. To obtain an
improved  clock pulse generator with which sufficiently accurate picture
quality upon display, the correlated double  and stable clock pulses are
generated for the sam- signal sampling operation is performed during pixel
pling circuit. To this end, the Invention provides a sen- periods. The
double signal sampling implies that dur-  sor circuit as defined in claim
1. Advantageous em- ing a pixel period,firstly the signal is clamped on a
ref-  25  bodiments are defined In the dependent claims. erence voltage
level via a series capacitor whereafter  By directly deriving the sampling
clock pulses via the actual signal sampling operation is performed  the
clock pulse shaper from output transport clock with a storage of samples in
a capacitor. In this way,  pulses on two sensor clock pulse leads to
control the as described, noise produced by a reset switch is re-  supply
of the sensor output signal, a rigid coupling is moved, switching
transients are eliminated and low-  30  realised between this output signal
and the sampling frequency noise is suppressed. A two phase control  clock
pulses. Variations, due to some cause or other, is described of a
parallel-In, series-out sensor output  in the output transport clock pulses
are Immediately registerfor supplying the sensor output signal and of
followed by the sampling clock pulses so that the two the sampling circuit
operating with two series of sam-  types of clock pulses are rigidly
coupled with respect pling pulses.                                 35  to
the sensor output signal. Out of the clock generator In current sensor
devices the time difference be-  no othersignals than two of the already
available con- tween taking the two samples per pixel period is  trol
pulses are needed to generate, by simple means smalleroris of the orderof
100 ns. This imposes strict  not sensitive to delayvariations, these
rigidly coupled requirements on the accuracy with which the sam-
sampling pulses. pling clock pulses are generated by the clock pulse  40
The aspects of the invention will be described generator.
and elucidated in greaterdetail by way of non-limiting Consequently, the
components of the clock pulse    example with reference to the accompanying
draw- generatormust not have a large spread in signal delay  ings in which
times and should remain stable intime.A complicated    Fig. 1 is
acircuitdiagram of an embodiment ofthe and expensive clock pulse generator
must be used in  45  sensor circuit according to the invention and the
sensor circuit.                                   Fig. 2 shows some time
diagrams to illustrate the The United States patent US-A-3,969,636 shows
operation of the circuit of Fig. 1. a charge sensing circuitfor charge
transfer devices in  Fig. 1 shows a sensor device denoted by CTD which a
charge out of a "one phase" or "two phase"  having an output OT 1 for the
supply of asensoroutput driven charge transfer device is collected by an
in-  50  signal PS. A sampling circuit for correlated double verting input
of a differential amplifier and a capacitor  sampling denoted by CDS is
arranged between the connected between this inverting input and an output
sensor output OT1 and a sensor circuit output OT2. of the differential
amplifier. The charge out of the  The sensor device CTD and the sampling
circuit CDS charge transfer device will be cancelled by a same  are coupled
to a clock pulse generator denoted by CG amount of charge delivered by the
output of the dif-  55  which is substantially implemented with a time
signal ferential amplifier via the capacitor, so that a voltage  generator
TG and a clock pulse shaper CST accord- on the inverting input is kept
constant and substantial  ing to the invention. equal to a voltage on the
non inverting input. By sam-  Fig. 1 shows by way of example a part of the
sen- 



2    3                  EP 0 395142 B1                  4 sordevice CTD In
theform of an integrated circuit. For  any sensor element can be described
with an input details about the integrated circuit and the circuit di-
portion under electrode E2, a central portion under agram reference is made
to Philips data relating to  electrode E3 and an output portion under
electrode frame transfer sensors NXA 1111, 1121, 1131 and   E1. At the
transport in the shift register SR a row of 1141. In fig. 1a partof
thesensordata has been taken   5   successively induced transistors thus
occurs under over, namely a cross-section of an n, p, n-layer struc-
electrode sets (E2, E3, E1), (E3, E1, E2), (E1, E2, ture of a semiconductor
body and some transistors  E3), (E2, E3, E1) and so forth. For the
three-phase T1, T2, T3 and T4 which are present in the integrated  control
there are the three sensor element portions circuit. The said sensor device
is shown by way of ex-  and for a four-phase control there are
foursensorele- ample but other forms are possible in a sensor circuit  10
ment portions under series of four electrodes E. For according to the
invention.                       the sake of completeness of the
description it is to be In Fig. 1 the reference SR denotes a cross-
noted that the last induced transistor in the shift reg- section through a
sensor output register of the inte-  ister SR occurs under the electrode
set (E1, E0, ER), grated circuit. The registerSR is shown with an n-sub-
the electrode E1 being operative as a switching elec- strate layer (n-sub),
a p-layer and an n-layer. A more  15  trode. After a reset by the
transistor T1 an information highly doped [err] region is present in the
n-semicon-  charge occurs under the electrode ER via the switch- ductor
layer on which a sensor electrode ER is pro-  ing electrode E1, which
charge ultimately leads to the vided. The Figure also shows sensor
electrodes EO,  pixel information in the sensor output signal PS. E1, E2
and E3 which are present on an electrically in-  The known sampling circuit
CDS following the sulating layer IL provided on the semiconductor body.  20
sensor output OT1 is shown diagrammatically with a The transistors T1, T2,
T3 and T4 are shown as MOS  series capacitor C1', a subsequent switch S1
with a transistors which are of the n-type. The transistor T1  connection
to ground, a series switch S2 and a capac- operating as a reset transistor
is shown with a source  itor C2' arranged between the sensor circuit output
electrode which is connected to the electrode ER, a  OT2 and ground. The
control of the switches S1 and drain electrode which receives a reset
supply voltage   25  S2 is diagrammatically denoted by means of a broken
VRD and two gate electrodes one of which receives a  line. The switches S1
and S2 are assumed to be elec- resetgate signal RTfrom the generator TG.
The elec-  tronic switches. trode ER Is also connected to the gate
electrode of   According to one aspect of the Invention the con- the
transistorT2. The source electrode of the transis-  trol clock pulse
signals for the sampling circuit CDS tor T2 is connected to the drain
electrode of the tran-  30  are not received from the time signal generator
TG sistor T3 and to gate electrodes of the transistors T1  but are supplied
by the clock pulse shaper CST. Two and T4. In this case the said reset
operation is per-  inputs CT1 and CT2 of the clock pulse shaper CST formed
by means of a feedback (T2, T1). The drain  are coupled to the clock pulse
leads C1 and C3, re- electrodes of the transistors T2 and T4 are connected
spectively, conveying the similarly denoted output to a supply voltage
[err]. The gate electrode of the   35  transport clock pulses, and two
outputs ST1 and ST2 transistor T3 is connected to its source electrode and
are coupled to the switches S1 and S2, respectively, both are connected to
ground. The source electrode  of the sampling circuit CDS. of the
transistorT4 is connected to the sensor output  In the clock pulse
shaperCSTthe inputs CT2 and OT1. Fig. 1 shows that the electrode EO
receives a  CT1 are coupled to control electrodes of semiconduc- supply
voltage [err] and E0 is operative as an output  40  tor switching elements
T5 and T6, respectively, gate electrode at the integrated circuit The
supply  shown in Fig. 1 as (n)MOS transistors with gate elec- and control
voltages are considered to come from  trodes gas control electrodes. The
transistors T5 and sources whose terminals (not shown) are connected  T6
are connected to ground by means of inputs indi- to ground.
cated as source electrodes s. Drain electrodes d op- The electrodes E1, E2
and E3 of Fig. 1 are con-  45  erating as outputs of the transistors T5 and
T6 are nected to sensorclock pulse leads C1, C2 and C3, re-  coupled to the
outputs ST1 and ST2, respectively, of spectively, which convey similarly
denoted multi-pha-  the clock pulse shaper CST. The control electrode g se
control clock pulse signals, namely three-phase  of the transistor T6 and
the input CT1 connected to it signals supplied by the generator TG. The
leads C1,  have a DC coupling to the other output ST1 via a par- C2 and C3
extend across and in the part (not shown)  50  allel arrangement of a
resistor R1 and a diode D. The of the register SR and are connected in this
register  output ST1 is assumed to have a parasitic capaci- to sensor
electrodes E1, E2 and E3, respectively. It  tance Cp1 to ground. The
control electrode g of the is assumed for the electrode sets (E1, E2, E3)
that  transistor T5 and the input CT2 connected to it have they are
associated with sensor elements to be indi-  a DC coupling with the other
output ST2 via a resistor 



cated similarly. The sensor element shown (E2, E3,  55  R2. The output ST2
is assumed to have a parasitic ca- El) is the last in a row of transporting
sensor ele-  pacitance Cp2 to ground. While supplying the output ments in
the shift register SR, an Induced transistor  transport clock pulses C1 and
C3 to the respective in- being present under their electrodes E. In this
case  puts CT1 and CT2, the clock pulse shaper CST sup- 3    5
EP0395142B1                     6 plies sampling clock pulses CL and SA to
the respec-  nal CL for the signal clamping and in the signal SAfor tive
outputs ST1 and ST2.                          the actual signal sampling,
which have an effective To illustrate the operation of the sensor circuit
of  instantjust before the instants t2 and t4, respectively. Fig. 1, Fig. 2
shows some time diagrams forthe output  This means that the state in the
signal PS just before transport clock pulse signals C1, C2 and C3, the sen-
5   the instant t2 is decisive of the signal clamping at the sor output
signal PS and the sampling clock pulse sig-  reference voltage level Vref
and that the state just be- nals CL and SA. The clock pulses are plotted as
a   fore the instant t4 is decisive of the sampling value. function of time
t with a variation between the ground  These instants t2 and t4 are
accurately fixed at the potential of OV and a voltage level Va. Areference
vol-  signals CL and SA by the signal C1 (illustrated by tage level denoted
by Vref is shown at the known sig-  10   means of the arrow heads), the
signal C3 occurring nal PS. A signal value associated with a sensor pixel
as a preparatory signal, as is comparable with flip- is denoted by [err].
Dependent on a black, grey or   flop circuits having trigger and
preparatory inputs. A white value of the pixel, the voltage difference be-
rigid coupling is realised between the signals shown tween Vref and [err]
is small, larger or largest. The ref-  In Fig. 2, with the instants t2 and
t4 being decisive. erences t0, t1, t2, t3 and t4 denote some instants. The
is  The clock pulse shaper CST of Fig. 1 is shown in instants t0 and t4 are
shown as a starting instant and  an embodiment using the output
transportclock pulse a final instant, respectively, of a pixel period TP to
be  signals C1 and C3. This embodiment can be further described. The
signals of Fig. 2 will be described with-  applied if the inverted signal
C2 instead of the signal out allowing for voltage drops across the
transistors  C3 is utilized for shaping the sampling clock pulses T5 and T6
and the diode D of Fig. 1.          20  according to Fig. 2. In this case
sampling clock pulses Between instants t0 and t1, it holds that C1 = Va  in
the signals CL and SAare generated with half a per- and C3 = Va, in which
case the transistors T6 and T5  iod, namely a period of 1/6 TP. The slope
of the lead- of Fig. 1 are turned on, so that the ground potential  ing
edges of the sampling clock pulses must be such of OV occurs in the signals
CL and SA of Fig. 2.   that the sampling is not influenced by, for example,
At the instant t1, C3 = Va changes into C3 = OV.  25  too slow switches S1
and S2 of Fig. 1. The choice of As a result, the transistor T5 is turned
off and due to  the clock pulse signals C1 and C3 is the safest for C1 = Va
a charge current will flow through the resistor  generating the dock pulses
in the signals CL and SA RI to the capacitance Cp1. Due to the charge
supply  with a period of 1/3 TP. to the capacitance Cp1 with a time
constant which is   In the case of a four-phase dock pulse control equal to
R1.Cp1, the leading edge of the signal CL of  30  (C1, C2, C3, C4) of the
shift register SR, the instants Fig. 2 has the variation shown. The
transistor T6  t2 and t4 shown in Fig. 2 determine the trailing edges which
remains turned on due to C1 = Va causes SA    of the pulses in the signals
CL and SA in an unmodi- to remain OV. The operation is illustrated by means
fied form. When applying the transport clock pulse of crosses at C1 and C3.
signals C1 and C4 to the clock pulse shaper CST of At the instant t2, C1 =
Va changes into C1 = OV.  35   Fig. 1, instants t1' and t3' occur at 1/4
and 3/4 of the As a result, the capacitance Cp1 is immediately dis-  pixel
period TP. The clock pulses in the signals CLand charged across the diode D
which implies a quick de-  SA have a period of 1/4 TP. pletion of charge.
An arrow head at the signal C1 il-  It is apparent from the foregoing that
at least a lustrates the operation.                           three-phase
control system must be present for the Between the instants t2 and t3, it
holds that C1 =   40  choice of two output transport clock pulse signals.
OV and C3 = OV in which case the ground potential of OV occurs at the
outputs ST1 and ST2 conveying the respective signals CL and SA via the
respective  Claims resistors R1 and R2. At the instant t3, C3 = OV changes
into C3 = Va.  45   1. A sensor circuit for correlated double signal sam-
Since the transistor T6 is turned off at C1 = OV, C3   pling, said sensor
circuit comprising a sensor de- = Va supplies a charge current through the
resistor R2  vice (CTD) having an output (OT1) for supplying to the
capacitance Cp2 so that there is a charge sup-  a sensor output signal
(PS), a sampling circuit plywith a time constantwhich is equal to R2.Cp2.
The   (CDS) coupled to the output (OT1) of the sensor signal SAof Fig. 2
shows the variation. In this case Cl   so  device (CTD) for performing a
sampling opera- 



= OV remains valid, while CL = OV and the transistor  tion, and a clock
pulse generator (TG) which is T6 remains turned off.
coupled to the sensor device (CTD) and the sam- At the instant t4, C1 = OV
changes into C1 = Va.    pling circuit (CDS) for applying multi-phase con-
As a result, the transistor T6 is immediately turned on  trol clock pulse
signals (C1,C2,C3) thereto and the capacitance Cp2 is discharged with a
quick  55  whereby an N-phase control clock pulse signal depletion of
charge. The next pixel period starts at the  system is defined by a phase
shift of [err] divided instant t4.
by N between the control dock pulse signals, Fig. 2 shows the sampling dock
pulses in the sig-  characterized in that 4    5                  EP 0
395142B1                   6 plies sampling clock pulses CL and SAto the
respec-  nal CL for the signal clamping and in the signal SAfor tive
outputs ST1 and ST2.                         the actual signal sampling,
which have an effective To illustrate the operation of the sensor circuit
of  instant just before the instants t2 and t4, respectively. Fig. 1, Fig.
2shows some time diagrams for the output  This means that the state in the
signal PS just before transport clock pulse signals C1, C2 and C3, the sen-
5   the instant t2 is decisive of the signal damping at the soroutputsignal
PS and the sampling clock pulse sig-  reference voltage level Vref and
thatthe state just be- nals CL and SA. The dock pulses are plotted as a
fore the instant t4 is decisive of the sampling value. function of time t
with a variation between the ground  These instants t2 and t4 are
accurately fixed at the potential ofOVand avoltagelevel Va.A reference vol-
signals CL and SA by the signal C1 (illustrated by tage level denoted by
Vref is shown at the known sig-  io   means of the arrow heads), the signal
C3 occurring nal PS. Asignal value associated with a sensor pixel  as a
preparatory signal, as is comparable with flip- is denoted by [err].
Dependent on a black, grey or  flop circuits having trigger and preparatory
inputs. A white value of the pixel, the voltage difference be-  rigid
coupling is realised between the signals shown tween Vref and [err] is
small, larger or largest. The ref-  in Fig. 2, with the instants t2 and t4
being decisive. erences t0, t1, t2, t3 and t4 denote some instants. The
15  The dock pulse shaper CST of Fig. 1 is shown in instants t0 and t4 are
shown as a starting instant and  an embodiment using the output
transportclock pulse a final instant, respectively, of a pixel period TP to
be  signals C1 and C3. This embodiment can be further described. The
signals of Fig. 2 will be described with-  applied if the inverted signal
C2 instead of the signal out allowing for voltage drops across the
transistors  C3 is utilized for shaping the sampling clock pulses T5 and T6
and the diode D of Fig. 1.          20  according to Fig. 2. In this case
sampling dock pulses Between instants t0 and t1, it holds that C1 = Va  in
the signals CLand SAare generated with half a per- and C3 = Va, in which
case the transistors T6 and T5  iod, namely a period of 1/6 TP. The slope
of the lead- of Fig. 1 are turned on, so that the ground potential  Ing
edges of the sampling clock pulses must be such of OV occurs in the signals
CL and SA of Fig. 2.  that the sampling is not influenced by, for example,
At the instant t1, C3 = Va changes into C3 = OV.  25  too slow switches S1
and S2 of Fig. 1. The choice of As a result, the transistor T5 is turned
off and due to  the clock pulse signals C1 and C3 is the safest for C1 =Va
a charge current will flow through the resistor  generating the dock pulses
in the signals CL and SA R1 to the capacitance Cp1. Due to the charge
supply  with a period of 1/3 TP. to the capacitance Cp1 with a time
constant which is  In the case of a four-phase dock pulse control equal to
R1 .Cp1, the leading edge of the signal CL of  30  (C1, C2, C3, C4) of the
shift register SR, the instants Fig. 2 has the variation shown. The
transistor T6  t2 and t4 shown in Fig. 2 determine the trailing edges which
remains turned on due to C1 = Va causes SA  of the pulses in the signals CL
and SA in an unmodi- to remain OV. The operation is illustrated by means
fied form. When applying the transport dock pulse of crosses at C1 and C3.
signals C1 and C4 to the clock pulse shaper CST of At the instant t2, C1 =
Va changes into C1 = OV.  35  Fig. 1, instants t1' and t3' occur at 1/4 and
3/4 of the As a result, the capacitance Cp1 Is immediately dis-  pixel
period TP. The dock pulses in the signals CL and charged across the diode D
which implies a quick de-  SA have a period of 1/4 TP. pletion of charge.
An arrow head at the signal C1 il-  It is apparent from the foregoing that
at least a lustrates the operation.                         three-phase
control system must be present for the Between the instants t2 and t3, It
holds that C1 =   40  choice of two output transport clock pulse signals.
OV and C3 = OV in which case the ground potential of OV occurs at the
outputs ST1 and ST2 conveying the respective signals CL and SA via the
respective  Claims resistors R1 and R2. At the instant t3, C3 = OV changes
into C3 = Va.  45  1. A sensor circuit for correlated double signal sam-
Since the transistor T6 is turned off at C1 = OV, C3  pling, said sensor
circuit comprising a sensor de- 



= Va supplies a charge current through the resistor R2  vice (CTD) having
an output (OT1) for supplying to the capacitance Cp2 so that there is a
charge sup-  a sensor output signal (PS), a sampling circuit ply with a
time constant which is equal to R2.Cp2. The  (CDS) coupled to the output
(OT1) of the sensor signal SAof Fig. 2 shows the variation. In this case C1
50  device (CTD) for performing a sampling opera- = OV remains valid, while
CL = OV and the transistor  tion, and a dock pulse generator (TG) which is
T6 remains turned off.                                coupled to the sensor
device (CTD) and the sam- At the Instant t4, C1 = OV changes Into C1 = Va.
pling circuit (CDS) for applying multi-phase con- As a result the
transistor T6 is immediatelyturned on   trol dock pulse signals (C1,C2,C3)
thereto and the capacitance Cp2 is discharged with a quick  55  whereby an
N-phase control clock pulse signal depletion of charge. The next pixel
period starts atthe  system is defined bya phase shift of [err] divided
instant t4.                                           by N between the
control clock pulse signals, Fig. 2 shows the sampling dock pulses in the
sig-  characterized in that 4    7                  EP0395142B1
8 the clock pulse generator (TG) comprises    ge (CTI, CT2) miy zwei
derwenigstens drei Son- at least three sensor clock pulse leads
sortaktimpulsleitungen (C1,C2,C3) gekoppelt (C1,C2,C3) for supplying an at
least three-phase  sind, wobei die genannten zwei Sensortaktim- control
pulse (C1,C2,C3) to control the sensor    pulsleltungen mit den
Steuertaktimpulsen ge- output signal (PS), and a clock pulse shaper   5
genseitig  phasenverschoben  aber  nicht (CST) having two inputs (CT1,CT2)
and two out-    gegenphasig sind, und wobel die beiden Ausgan- puts (ST1
,ST2), the two inputs (CT1 ,CT2) being  ge (STI, ST2) mit
derAbtastachaltung (CDS) ge- coupled to two of the at least three sensor
clock  koppelt sind. pulse leads (C1,C2,C3) said two sensor clock pulse
leads carrying control clock pulses being  io  2. Sensorschaltung nach
Anspruch 1, dadurch ge- mutually phase-shifted but not in antiphase and
kennzeichnet, daB der Taktimpulsformer (CST) the two outputs (ST1,ST2)
being coupled to the    zwei Transistoren (T5,T6) aufweist, und Jeder
sampling circuit (CDS).                           Eingang (CTI,CT2) des
Taktimpulsformers (CST) mit einer betreffenden Steuereleketrode 2. A sensor
circuit as claimed in claim 1, character-  15  (g) derTransistoren (T5,T6)
gekoppelt ist, von de- ised in that the clock pulse shaper (CST) compris-
nen je ein Ausgang (d) mit einem der beiden Takt- es two transistors
(T5,T6), and each input        impulsformerausgange (STI,ST2) gekoppelt
ist, (CT1,CT2) of the clock pulse shaper (CST) is      wobeijede
Steuerelektrode (g) eine Gleichstrom- coupled to a respective control
electrode (g) of  kopplung (RI,D;R2) mit dem anderen Taktim- the
transistors (T5,T6) each having an output (d)  20  pulsformerausgang
(ST1,ST2) hat. coupled to one of the two clock pulse shaper out- puts
(ST1,ST2), each control electrode (g) hav-  3. Sensorschaltung nach
Anspruch 2, dadurch ge- ing a DC coupling (R1 ,D;R2) with the other clock
kennzeichnet, daB eine (R1 ,C) der genannten pulse shaper output (ST1
,ST2).                   Gleichstromkopplungen (RI ,C;R2) eine Parallel- 25
schaltung eines Widerstandes (RI) und einer Di- 3. Asensor circuit as
claimed in claim 2, character-  ode (D) aufweistzum Liefern von Ladung zu
dem ized In that one (R1,C) of said DC couplings     betreffenden
Taktimpulsformerausgang (STI) (R1 ,C;R2) comprises a parallel arrangement
of a  bzw. zum Entnehmen von Ladung daran. resistor(R1) and a diode (D)
forsupplying charge to and depleting charge from the respective clock  30
pulse shaper output (ST1).                    RevendlcatIons 1. Circuit
capteur pour 6chantillonnage de signal PatentansprOche
double A correlation, ledit circuit capteurcompre- 35      nant un capteur
(CTD) ayant une sortie (OT1) 1. Sensorschaltung fOr korreliertb doppelte
Signal-  pour fournir un signal de sortie de capteur (PS), abtastung, wobel
diese Schaltungsanordnung ei-    un circuit d'echantillonnage (CDS) coupl6
A la ne Sensoranordnung (CTD) aufweist mit einem       sortie (OTI) du
capteur (CTD) pour executer une Ausgang (OT1) zum Liefern eines Sensoraus-
op6ration d'echantillonnage, et un gen6rateur gangasignals (PS), mit elner
mit dem Ausgang   40  d'impulsions d'horloge (TG) qui est coupl6 au (OT1)
der Sensoranordnung (CTD) gekoppelten       capteur (CTD) et au circuit
d'echantillonnage Abtastschaltung (CDS) zum Durchfuhren eines      (CDS)
pour y appliquerdes signaux d'impulsions Abtastvorgangs, und mit elnem
Taktimpulsgene-     d'horloge de commando multiphase (C1, C2, 



rator (TG), der mit der Sensoranordnung (CTD)     C3), un systeme de
signaux d'impulsions d'horlo- sowie mit der Abtastschaltung (CDS) gekoppelt
45.    go de commando A N phases etant d6fini par un ist zum derselben
Liefern von Mehrphasensteu-     d6calage de phase de 3600 divise par N
entre les ertaktimpulssignalen (CI,C2,C3), wobel ein N-     signaux
d'impulsions d'horloge de commando, Phasensteuertaktimpulssignalsystem
durch eine     caracteris6 en ce que le generateur d'impulsions
Phasenverschiebung von 3600 geteilt durch N       d'horloge (TG) comprend
au moins trois conduc- zwischen den Steuertaktimpulssignalen definiert  5o
tours d'impulsions d'horloge de capteur (CI, C2, wird, dadurch
gekennzeichnet, daB der Taktim-     C3) pour fournir une impulsion de
commando au pulsgenerator (TG) wenigstens drel Sensortakt-    moins
triphasee (C1, C2, C3) afin de commander impulsleitungen (C1, C2, C3)
aufweist zum Lie-    Is signal de sortie de capteur (PS), et un confor-
fern eines wenigstens Drelphasenstbuerimpul-      mateur d'impulslons
d'horloge (CST) ayant deux ses (C1,C2,C3) zur Steuerung des Sensoraus-  s5
entrees (CTI, CT2) et deux sorties (ST1, ST2), gangasignals (PS), und einen
Taktimpulsformer     les deux entrees (CTI, CT2) etant coupl6es A (CST) mit
zwei Eingangen (CTI, CT2) und zwei      deux des au moins trois conducteurs
d'impul- Ausgangen (STI, ST2), wobei die beiden Eingan-    slons d'horloge
de capteur (C1, C2, C3), lesdits 5 I l~l~l llll11111 11111 11 1111    9
EP0395142B1                    10 deux conducteurs d'impulsions d'horloge
de cap- teur acheminant des Impulsions d'horloge de commando 6tant
mutuellement dephas6s, mais n'etant pas en opposition de phase, et les deux
sortles (ST1, ST2) etant coupl6es au circuit  6 d'6chantillonnage (CDS). 2.
Circuit captbur solon la revendication 1, caract6- rise en co quo le
conformateur d'impulsions d'horloge (CST) comprend deux transistors (T5,
io T6) ot chaque entree (CT1, CT2) du conforma- teur d'impulsions d'horloge
(CST) est coupl6e A une 6lectrode de commando respective (g) des
transistors (T5, T6) ayant chacun une sortie (d) coupl6e A l'une des deux
sorties (STI, ST2) du  15 conformatbur d'impulsions d'horloge, chaque
6lectrode decommande(g) ayantun couplageen courant continu (RI, D; R2) avec
l'autre sortie (STI, ST2) du conformatour d'impulsions d'horloge.
20 3. Circuit captour selon la revendication 2, caracte- ris6 en ce quo
l'un (RI, C) desdits couplages en courant continu (RI, C; R2) comprend un
monta- ge en paralblel d'une resistance (RI) et d'une dio-  25 de (D) pour
fournir de la charge et appauvrlr on charge la sortle respective (ST1) du
conforma- tour d'impulsions d'horloge. 30 35 40 45 50 55    


