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pacitive storage means and the output node of the stage, This invention
relates to a shift register stage.    the switch means being conductive and
non- Shift register stages, responsive to clock signals,  conductive
respectively during the first and second are used generally in charge
transfer circuits and    5   phases of the clock signal so that the
capacitive find particular application in, inter alia, sampled  storage
means is charged during the first phase of data filters.
the clock signal to a voltage representative of the A known shift register
stage is shown in Figure  voltage at the input node of the stage, and the 1
of the accompanying drawings. The known shift     amplifier means being
operative during at least the register stage includes a storage capacitor
2. One   10  second phase of the clock signal so that the am- electrode of
the capacitor 2 is connected to a       plifier means produces at the
output node of the datum potential [err] and the other electrode is con-
stage a voltage representative of the voltage on the nected to the
collector of a switching transistor 4.  capacitive storage means, The
emitter of the transistor 4 is connected to the     the shift register
stage being arranged so that input terminal 6 of the stage. The base of the
15  the voltage developed at the control electrode of transistor 4 is
connected to a current source 8 and  the switch means during the first
phase of the to the collector of a switching transistor 10. The   clock
signal is offset by a first predetermined value emitter of the transistor
10 is connected via a      from the voltage on the capacitive storage means
resistor 12 to the potential [err]. The collector of the  and during the
second phase of the clock signal is [err] 4 is also connected to the base
of a   20  offset by a second predetermined value from the buffer amplifier
transistor 14. The emitter of the    voltage on the capacitive storage
means such that transistor 14 is connected to the output terminal 16  any
charge removed from the capacitive storage of the stage and to a current
source 18.             means due to capacitive coupling effects between In
use of the known shift register stage of      the capacitive storage means
and the control elec- Figure 1 a clock signal is applied to the base of
25  trode is independent of the voltage on the capaci- transistor 10. When
the clock signal is high transis-  tive storage means. tor 10 absorbs the
whole of the current supplied by     Two shift register stages in
accordance with the current source 8 and prevents the transistor 4   the
invention will now be described, by way of from conducting; during this
time the output signal  example only, with reference to the accompanying is
maintained by the charge stored on the capacitor   30   drawings, in which:
2. When the clock signal is low the transistor 10      Figure 1 shows a
circuit diagram of the known absorbs less current from the current source 8
and     shift register stage already described; so some of this current is
supplied to the transistor  Figure 2 shows a circuit diagram of a practical
4 and renders it conductive; during this time the      embodiment of the
known circuit of Figure 1; capacitor 2 is charged to a voltage
substantially   35  and equal to the voltage at the input terminal 6. It
will  Figure 3 and 4 show circuit diagrams of first and be understood that
circuit values must be chosen       second shift register stages in
accordance with so as to allow satisfactory operation in a desired     the
present invention. pplication, e.g. the currents chosen must permit
Referring to Figure 2, a practical embodiment [err] charging of the
capacitor 2 in the time avail-  40  of the known shift register stage of
Figure 1 al- able.                                                ready
described includes a transistor switch 102 However, even with these routine
design con-     having collector, base and emitter electrodes. The
siderations satisfied, the charge transfer efficiency  emitter electrode of
the transistor 102 is connected, of the shift register stage is still
impaired by ca-  via a diode 104, to an input terminal 106 of the pacitive
coupling effects between the base of the   45  stage. The collector
electrode of the transistor 102 transistor 4 and the capacitor 2.
is connected to one electrode of a charge storage It is an object of this
invention to provide a shift  capacitor 108, the other electrode of which
is con- register stage wherein the above disadvantage may    nected to a
datum potential [err]. be overcome or at least alleviated.
The base electrode of the transistor 102 is In accordance with the
invention a shift register   50  connected to one emitter electrode 11 Oa
of a stage responsive to a clock signal having first and  double-emitter
transistor 110. The other emitter second phases, the stage having an input
and an      electrode 110b of the transistor 110 is connected to output
node and comprising:                         the collector electrode of the
transistor 102. The capacitive storage means;                        base
and collector electrodes of the transistor 110 switch means connected
between the capaci-  55  are connected to a biassing arrangement consisting
tive storage means and the input node of the stage   of a transistor 112
and a resistor 114 connected to and having a control electrode; and
a source of potential [err]. The base electrode of the amplifier means
connected between the ca-        transistor 102 is also connected to the
collector 2    
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Schottky clamped transistor 116,     independent of the voltage to which
the capacitor whose emitter electrode is connected through a       108 is
charged, i.e. independent of the transferred resistor 118 to the datum
potential [err].              signal level. The collector electrode of the
transistor 102        However, when the clock signal goes high the and the
one electrode of the capacitor 108 are    5   voltage on the base of
transistor 102 will be pulled connected to the base electrode of a
transistor 120.  down to a fixed voltage determined by the clock The
collector electrode of the transistor 120 is    level due to the Schottky
clamping of transistor connected to the potential [err]. The emitter
electrode  116. The voltage on the base of transistor 110 will of the
transistor 120 is connected to the base       be pulled down to a level one
base-emitter drop electrode of a transistor 122 and via a resistor 124   10
above the voltage on the base of transistor 102. to the emitter electrode
of the transistor 122.         In this state the collector-base capacitance
of The collector electrode of the transistor 122 is  transistor 10 2 and
the emitter-base depletion layer connected to the potential [err] and the
emitter elec-  capacitance of emitter 110b of transistor 110 will trode of
the transistor 122 is connected to the      have become charged to the
differences between collector electrode of the transistor 126 whose em-
15  the voltage established on capacitor 108 and the itter is connected
thriugh a resistor 128 to the     respective fixed voltages established at
the transis- datum  potential [err], the transistors 120 and 122    tor
bases. The stored charges will thus depend thus forming a Darlington pair
130. The emitter     directly on the voltage established on capacitor
electrode of the transistor 122 is also connected to  108, i.e. on the
signal level. an output terminal 132 of the shift register stage.  20  The
difference in the charges stored in the two In use of the shift register
stage of Figure 2 a  junctions will be drawn necessarily from the charge
bias voltage [err] is applied to the base electrode of  established on
capacitor 108. Therefore, the volt- the transistor 112 and an appropriate
clock signal  age established on the capacitor 108 will be re- [err] is
applied to the base electrodes of the transis-  duced accordingly on the
positive clock transition. tors 116 and 126.
25  It will be understood that the reduction will be The double emitter
transistor 110 serves to      dependent on the initial value of the voltage
on the "clamp" the transistor 102 to prevent transistor 102  capacitor 108
i.e. dependent on the transferred from saturating when the clock signal is
low.        signal level. There will consequently be an attenu- The diode
104 serves to reduce the total offset  ation of the voltage stored on the
capacitor 108. In between the input and the output signals of the   30
practice this attenuation is not easily reduced be- stage nominally to
zero.                             low several percent. This is at least an
order of The use of the Darlington pair 130 to amplify    magnitude higher
than can be tolerated in many the voltage on the capacitor 108 avoids
discharging  applications. of the capacitor 108 during the period that
transis-    This deleterious capacitive coupling effect is tor 102 is
non-conductive which would occur if a   35  overcome in the shift register
stages shown in single transistor amplifier were instead used.
Figures 3 and 4 in accordance with the invention. However, the circuit of
Figure 2 is still subject   Referring to Figure 3, the first shift register
to a capacitive coupling effect between the capaci-  stage in accordance
with the invention includes a tor 108 and the base electrode of transistor
102,   transistor switch 202 having collector, base and which effect
impairs the performance of the stage   40  emitter electrodes. The emitter
electrode of the as explained below:
transistor 202 is connected, via a diode 204, to an When transistor 102 is
conductive capacitor     input terminal 206 of the stage. The collector
elec- 108 is charged to the output voltage of the pre-    trode of the
transistor 202 is connected to one vious stage, plus two base-emitter
voltage drops.   electrode of a charge storage capacitor 208, the Since the
output voltage of the stage is two base-   45  other electrode of which is
connected to the datum emitter voltage drops below the capacitor voltage,
potential [err]. it will be appreciated that the capacitor is charged
The base electrode of the transistor 202 is to a voltage substantially
equal to that appearing on  connected to one emitter electrode 210a of a
the capacitor of the previous stage, as desired. In  double-emitter
transistor 210. The other emitter this state the voltage established at the
base of  50  electrode 210b of the transistor 210 is connected to
transistor 102 is substantially equal to that at its  the collector
electrode of the transistor 202. The collector. There is thus practically
no charge stored  base and collector electrodes of the transistor 210 in
the collector base capacitance of transistor 102.  are connected to a
biassing arrangement consisting Once the capacitor 108 is fully charged a
constant  of a transistor 212 and a resistor 214 connected to current
(determined by the biassing conditions)  55  the potential [err]. The base
electrode of the transis- flows in the emitter 110b of transistor 110 which
is  tor 202 is also connected to the collector electrode connected to the
capacitor 108. The charge stored    of a transistor 216, whose emitter
electrode is in the corresponding base-emitter junction is thus   connected
through a resistor 218 to the datum 3    
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transistor 202. The effect of this is that when the The collector electrode
of the transistor 202     clock signal goes high the voltage on the base of
and the one electrode of the capacitor 208 are      transistor 202 is
pulled to a level two base-emitter connected to the base electrode of a
transistor 220.  drops below the voltage established on capacitor The
collector electrode of the transistor 220 is   5   208 and the base of
transistor 210 is pulled to a connected to the potential [err]. The emitter
electrode  level one base-emitter drop below this voltage. The of the
transistor 220 is connected to the base       capacitance of the
collector-base junction of tran- electrode of a transistor 222 and to the
collector   sistor 202 is thus charged to two base-emitter electrode of a
transistor 224, whose emitter elec-   voltages in this state and the
depletion layer ca- trode is connected through a resistor 226 to the   10
pacitance of the junction of emitter 210b and the datum potential [err].
base of transistor 210 is charged to one base- The collector electrode of
the transistor 222 is  emitter voltage. The charges stored in these two
connected to the potential [err] and the emitter elec-  junctions (which,
in the same way as explained in trode of the transistor 222 is connected to
an       relation to Figure 2, are drawn from the charge output terminal
228 of the shift register stage, the   15  stored on capacitor 208) are now
independent of transistors 220 and 222 thus forming a Darlington    the
voltage established on the capacitor, i.e. in- pair 230. The output
terminal 228 is also connected  dependent of the transferred signal level.
Thus, to the base electrode of the transistor 202.         although a
change in the quiescent voltage estab- In use of the shift register stage
of Figure 3 a  lished on the capacitor 208 occurs, there is no [err]
voltage [err] is applied to the base electrode of   20  attenuation of the
signal component. the transistor 212 and an appropriate clock signal
It will be understood that the circuit of Figure 3 [err] is applied to the
base electrodes of the transis-  produces an incidental advantage in that
when the tors 216 and 224.                                   clock signal
is high the excess current drawn by The double emitter transistor 210
serves to      transistor 216, above that supplied by current "clamp" the
transistor 202 to prevent transistor 202   25  source 212, 214, provides
the bias current for the from saturating when the clock signal is low and
Darlington amplifier 230 which is required to be the diode 204 serves to
reduce the total offset      operational in this phase. Thus transistor 216
need between the input and the output signals of the      not be clamped to
avoid saturation and the excess stage nominally to zero.
current drawn is not wasted. The input transistor 220 of the Darlington
pair  30  Referring to Figure 4, the second shift register 230 is biased by
a current source 224, 226. This    stage in accordance with the invention
includes avoids the following problem which occurs with the   Schottky
clamped transistor switch 302 having col- transistor biased by a resistor
connected between    lector, base and emitter electrodes. The emitter its
base and emitter electrodes, as in Figure 2: with  electrode of the
transistor 302 is connected to an the above-mentioned resistor biasing
arrangement  35  input terminal 306 of the stage. The collector elec- the
transistor may transitionally cease conduction   trode of the transistor
302 is connected to one when the switching transistor of the succeeding
electrode of a charge storage capacitor 308, the stage is rendered
conductive, dependent on the       other electrode of which is connected to
the datum itial states of charge of the capacitors in the two  potential
[err]. stages; the consequent perturbation of the base   40     The base
electrode of the transistor 302 is current drawn by the amplifying
transistor may be    connected to a biassing arrangement consisting of
shown to correspond to a reduction in signal trans-  a transistor 312 and a
resistor 314 connected to a fer ratio.
source of potential [err]. The base electrode of the When the clock signal
[err] is low, capacitor 208   transistor 302 is also connected to the
collector is charged to substantially the same voltage as that  45
electrode of a transistor 316, whose emitter elec- established on the
capacitor of the previous stage   trode is connected through a resistor 318
to the in the same way as already described with respect    datum potential
[err]. to Figure 2. However, the Darlington amplifier 230      The base
electrode of the transistor 302 is of Figure 3, unlike the Darlington
amplifier 130 of  connected to a biassing arrangement consisting of Figure
2, is non-conducting during this phase.  so   a transistor 312 and a
resistor 314 connected to a Since the output signal is not used during this
source of potential [err]. The base electrode of the phase of the clock
signal, this is no inconvenience  transistor 302 is also connected to the
collector and results in a saving in average current con-     electrode of
a transistor 316, whose emitter elec- sumption.
trode is connected through a resistor 318 to the The harmful capactive
coupling effect de-   55   datum potential [err]. scribed above in relation
to Figure 2 is overcome in    The collector electrode of the transistor 302
the circuit of Figure 3 by connecting the emitter    and the one electrode
of the capacitor 308 are electrode of transistor 222 to the base electrode
of  connected to the base electrode of a transistor 320. 4    
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of the transistor 320 is       at the input node (206) of the stage, and
the connected to the potential [err]. The emitter electrode     amplifier
means (230) being operative during of the transistor 320 is connected via a
series         at least the second phase of the clock signal connected
diode 322 and Schottky diode 324 to           so that the amplifier means
produces at the the base electrode of a transistor 326. The emitter   5
output node (228) of the stage a voltage repre- electrode of the transistor
320 is also connected to   sentative of the voltage on the capacitive stor-
the collector electrode of a transistor 328 whose       age means, emitter
electrode is connected through a resistor          the shift register stage
being arranged so 330 to the datum potential [err].
that the voltage developed at the control elec- The base electrode of the
transistor 326 is also   10  trode of the switch means (202) during the
first connected to a biassing arrangement consisting of       phase of the
clock signal is offset by a first a transistor 332 and a resistor 334
connected to        predetermined value from the voltage on the the
potential [err]. The collector electrode of the       capacitive storage
means (208) and during the transistor 326 is connected to the potential
[err]. The    second phase of the clock signal is offset by a emitter
electrode of the transistor 326 is connected   15  second predetermined
value from the voltage to an output terminal 336 of the stage.
on the capacitive storage means such that any The output terminal 336 is
also connected to        charge removed from the capacitive storage the
base electrode of the transistor 302.               means due to capacitive
coupling effects be- In use of the shift register stage of Figure 4 a
tween the capacitive storage means and the bias voltage [err] is applied to
the base electrodes   20  control electrode is independent of the voltage
[err] the transistors 312 and 332, and a bias voltage     on the capacitive
storage means. VB2 is applied to the base electrode of the transis- tor
328. An appropriate clock signal [err] is applied to  2. A shift register
stage according to claim  1 the base electrode of the transistor 316.
wherein the voltage applied to the control elec- The Schottky clamping of
the transistor 302   25    trode of the switch means is offset at least
prevents the transistor from saturating when the        during the second
phase of the clock signal by clock signal is low and the diode 322 and
Schottky      coupling means connected between the control diode 324 serve
to reduce the total offset between      electrode and the output node of
the stage. the input and the output signals of the stage nomi- nally to
zero.                                 30  3. A shift register stage
according to claim 2 It will be appreciated that the circuit of Figure 4
wherein the output node (228) of the stage Is overcomes the harmful
capacitive coupling effect        connected to the control electrode and
the described above in relation to Figure 2 by connect-     amplifier means
(230) is responsive to the ing the emitter electrode of transistor 326 to
the      clock signal such that the amplifier means is base electrode of
transistor 302 in the same way  35    operative during the second phase of
the clock as described above with respect to the circuit of       signal
and the amplifier means when operative Figure 3.
provides an output voltage offset from the volt- age on the capacitive
storage means and when Claims
not operative provides a high impedance at the 40      output node of the
stage. . A shift register stage responsive to a clock signal having first
and second phases, the      4. A shift register stage according to claim 1,
2 or stage having an input (206) and an output           3 wherein the
switch means comprises: (228) node and comprising:
a first transistor (220) having an emitter capacitive storage means (208);
45      electrode and a collector electrode coupled switch means (202)
connected between            respectively to the input node (206) of the
the capacitive storage means and the input          stage and to the
capacitive storage means node of the stage and having a control elec-
(208) and having a base electrode constituting trode; and
the control electrode; and a second transistor amplifier means (230)
connected between   so    (210) having a base electrode and collector the
capacitive storage means and the output         electrode coupled to a
source of datum poten- node of the stage,
tial and having a first emitter (210b) connected the switch means (202)
being conductive        . to the capacitive storage means and a second and
non-conductive respectively during the          emitter (210a) connected to
the control elec- first and second phases of the clock signal so   55
trode. that the capacitive storage means (208) is charged during the first
phase of the clock     5. A shift register stage according to claim 1, 2 or
signal to a voltage representative of the voltage   3 wherein the switch
means comprises a 5    
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electrode of the transistor 320 is       at the input node (206) of the
stage, and the connected to the potential [err]. The emitter electrode
amplifier means (230) being operative during *    . of the transistor 320
is connected via a series       at least the second phase of the clock
signal *    connected diode 322 and Schottky diode 324 to           so that
the amplifier means produces at the the base electrode of a transistor 326.
The emitter   5  output node (228) of the stage a voltage repre- electrode
of the transistor 320 is also connected to   sentative of the voltage on
the capacitive stor- the collector electrode of a transistor 328 whose
age means, emitter electrode is connected through a resistor         the
shift register stage being arranged so 330 to the datum potential [err].
that the voltage developed at the control elec- The base electrode of the
transistor 326 is also  10  trode of the switch means (202) during the
first connected to a biassing arrangement consisting of      phase of the
clock signal is offset by a first a transistor 332 and a resistor 334
connected to       predetermined value from the voltage on the the
potential [err]. The collector electrode of the       capacitive storage
means (208) and during the transistor 326 is connected to the potential
[err]. The   second phase of the clock signal is offset by a emitter
electrode of the transistor 326 is connected   15  second predetermined
value from the voltage to an output terminal 336 of the stage.
on the capacitive storage means such that any The output terminal 336 is
also connected to        charge removed from the capacitive storage the
base electrode of the transistor 302.              means due to capacitive
coupling effects be- In use of the shift register stage of Figure 4 a
tween the capacitive storage means and the bias voltage [err] is applied to
the base electrodes   20  control electrode is independent of the voltage
of the transistors 312 and 332, and a bias voltage     on the capacitive
storage means. [err] is applied to the base electrode of the transis- tor
328. An appropriate clock signal [err] is applied to  2. A shift register
stage according to claim 1 the base electrode of the transistor 316.
wherein the voltage applied to the control elec- The Schottky clamping of
the transistor 302   25    trode of the switch means is offset at least
prevents the transistor from saturating when the       during the second
phase of the clock signal by clock signal is low and the diode 322 and
Schottky     coupling means connected between the control diode 324 serve
to reduce the total offset between     electrode and the output node of the
stage. the input and the output signals of the stage nomi- nally to zero.
30  3  A shift register stage according to claim 2 It will be appreciated
that the circuit of Figure 4  wherein the output node (228) of the stage Is
overcomes the harmful capacitive coupling effect       connected to the
control electrode and the described above in relation to Figure 2 by
connect-    amplifier means (230) is responsive to the ing the emitter
electrode of transistor 326 to the     clock signal such that the amplifier
means is       - base electrode of transistor 302 in the same way   35
operative during the second phase of the clock as described above with
respect to the circuit of      signal and the amplifier means when
operative Figure 3.                                              provides
an output voltage offset from the volt- age on the capacitive storage means
and when Claims                                                 not
operative provides a high impedance at the 40      output node of the
stage. 1. A shift register stage responsive to a clock signal having first
and second phases, the      4. A shift register stage according to claim 1,
2 or stage having an input (206) and an output          3 wherein the
switch means comprises: (228) node and comprising:
a first transistor (220) having an emitter capacitive storage means (208);
45       electrode and a collector electrode coupled switch means (202)
connected between            respectively to the input node (206) of the
the capacitive storage means and the input         stage and to the
capacitive storage means node of the stage and having a control elec-
(208) and having a base electrode constituting trode; and
the control electrode; and a second transistor amplifier means (230)
connected between   so    (210) having a base electrode and collector the
capacitive storage means and the output        electrode coupled to a
source of datum poten- node of the stage,
tial and having a first emitter (210b) connected the switch means (202)
being conductive         to the capacitive storage means and a second and
non-conductive respectively during the         emitter (210a) connected to
the control elec- first and second phases of the clock signal so   55
trode. that the capacitive storage means (208) is charged during the first
phase of the clock     5. A shift register stage according to claim 1, 2 or
signal to a voltage representative of the voltage  3 wherein the switch
means comprises a 5    
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transistor (302).                entre les moyens de stockage capacitif et
l'electrode de commande, solt ind6pendante 6. A shift register stage
according to any preced-   de la tension sur les. moyens de stockage ing
claim wherein the amplifier means com-        capacitif. prises a
Darlington transistor amplifier (220,   5 222).
2. Etage de registre a .dcalage selon la revendi- cation 1, dans lequel la
tension appliqu6e a 7. A shift register stage according to claim 6
I'electrode de commande des moyens de wherein the input transistor (220) of
the Dar-    commutation est d6cal6e au moins pendant la lington amplifier
has a base electrode con-  10   seconde phase du signal d'horloge par des
nected to the input of the amplifier, a collector  moyens de couplage
connectes entre l'electro- electrode connected to a source of reference
de de commande et le noeud de sortie de potential (Vs) and an emitter
electrode con-     rItage. nected to a current source (224, 226). 6  3.
Etage de registre a decalage selon la revendi- Revendications
cation 2, dans loquel le noeud de sortie (228) de l'etage est connectd a
l'electrode de com- 1. Etage de registre a d6calage sensible a un
mande et en ce que les moyens amplificateurs signal d'horloge ayant des
premiero et secon-     (230) r6pondent au signal d'horloge de telle de
phases, I'6tage ayant un noeud d'entree  20    sorte quo les moyens
amplificateurs fonction- (206) et un noeud de sortie (228) et compor-
nent pendant la seconde phase du signal tant:
d'horloge, et en ce quo les moyens amplifica- des moyens de stockage
capacitif (208);       tours, quand ils fonctionnent, foumissent une des
moyens  de  commutation  (202)           tension de. sortie decalee par
rapport a la connect6s entre les moyens de stockage capa-  25  tension des
moyens de stockage capacitif et citif et le noeud d'entree de l'6tage, et
ayant   quand ils.ne fonctionnent pasi fournissent une une 6lectrode de
commando ; et                    haute imp~dance sur le noeud de sortie de
des moyens amplificateurs (230) connec-       I'etage. t6s entre les moyens
de stockage capacitif et                 . le noeud de sortie de l'tage,
30  4. Etage de registre a d6calage solon les reven- les moyens de
commutation (202) dtant         dications 1, 2 ou 3, .dans lequel les
moyens de conducteurs ou non conducteurs respective-        commutation
comportent: ment pendant la premibre ou la seconde phase         un premier
transistor (220) ayant une 6lec- du signal d'horloge de fagon a co que les
trade d'emetteur et uneh6lectrode de collecteur moyens de stockage
capacitif (208) soient  3s     coupl6es'. respectivement au noeud d'entree
charges pendant la premiere phase du signal       (206). de l'4tage et:.au.
moyens de stockage d'horloge a une tension representative de la
capacitif (208) et ayant une 6lectrode de base tension au noeud d'entr6o
(206) de l'etage, et    constituant l'electrode de commando; les moyens
amplificateurs (230) 6tant en fonc-       et un second transistor (210)
ayant une tionnement pendant au moins la seconde pha-  40   leoctrode de
base et une electrode de collec- se du signal d'horloge, de fagon a ce que
les     tour couplees a une source d'un potentiel de moyens d'amplification
produisent sur le         reference et ayant un premier emetteur (210b)
noeud de sortie (228) de l'etage, une tension     connect6 aux moyens de
stockage capacitif et representative de la tension des moyens de        un
second emetteur (210a) connecte a 1'6lec- stockage capacitif,
45     trode de commande. I'etage de registre a d6calage 6tant arran- g6 de
telle sorte quo la tension, developp6o &  5. Etage de registre a decalage
selon la revendi- I'6lectrode de commande des moyens de             cation
1, 2 ou 3, dans lequel les moyens de commutation (202) pendant la premibre
phase       commutation comportent un transistor (302) a du signal
d'horloge, soit d6cal6e d'une premie-  5o  limitation (ou 6cretage)
Schottky. re valeur predetermin6e par rapport a la ten- sion des moyens de
stockage capacitif (208) et  6. Etage de registre a d6calage selon l'une
quel- pendant la seconde phase du signal d'horloge      conque des
revendications pr~c6dentes, dans soit d6cal6e d'une seconde valeur
pr6d6termi-     lequel les moyens amplificateurs comportent nee par rapport
a la tension des moyens de   55   un amplificateur (220, 222) a montage
transis- stockage capacitif, de telle sorte que toute      tor Darlington.
charge, extraite des moyens de stockage ca- pacitiF a cause des effets de
couplage capaditif  7. Etage de registre a docalage selon la revendi- :' 1
1111111 B 11111 Hi S *   C   L  M   S  *   
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lequel le transistor d'entr6e    a  Schieberegisterstufe gemai Anspruch 2,
bei y},~  (220) de l'amplificateur Darlington comporte       der die
Ausgangsklemme (228) der Stufe mit une 6lectrode de base connectee a
VIentree de      der Steuerelektrode verbunden ist und der Ver-
I'amplificateur, une 6lectrode de collecteur       starker (230) auf das
Taktsignal derart an- connect6e a une source d'un potentiel de r6fe-   5
spricht, daB er wahrend der zweiten Phase des rence  (Vs) et une  6lectrode
d'6metteur          Taktsignals arbeitet und be! dieser Arbeit eine
connect6e & une source de courant (224, 226).      Ausgangsspannung
liefert, die gegenUber der Spannung an dem kapazitiven Speicher ver-
PatentansprUche                                        setzt ist, wahrend
der abgeschaltete Verstgrker 10      eine hohe Impedanz an der
Ausgangsklemme 1. Schieberegisterstufe, die auf ein zwelphasiges      der
Stufe besitzt. Taktsignal anspricht und eine Eingangsklemme (206) und eine
Ausgangsklemme (228) auf-        4. Schieberegisterstufe gemaB Anspruch 1,
2 weist,                                             oder 3, bei der die
Schaltmittel die folgenden mit einem kapazitiven Speicher (208),   15
Bestandteile enthalten: mit Schaltmitteln (202), die zwischen dern
einen  ersten  Transistor (220), dessen kapazitiven Speicher und der
Eingangsklemme        Emitterelektrode und Kollektorelektrode jeweils der
Stufe angeschlossen sind und eine Steuer-      mit der Eingangsklemme (206)
der Stufe bzw. elektrode aufweisen, und                           dem
kapazitiven Speicher (208) verbunden mit einem Verstarker (230), der
zwischen   20   sind und dessen Basiselektrode die Steuer- dem kapazitiven
Speicher und der Ausgangs-         elektrode bildet, und klemme der Stufe
angeschlossen ist,                    einen zweiten Transistor (210),
dessen Ba- bei der die Schaltmittel (202) wahrend der      siselektrode und
Kollektorelektrode an einer ersten und zweiten Phase des Taktsignals lei-
Quelle von bekanntem  Potential liegen und tend bzw. nichtleitend sind, so
dalB der kapazi-  25  dessen erster Emitter (210b) mit dem kapaziti- tive
Speicher (208) wahrend der ersten Phase       ven Speicher und dessen
zweiter Emitter des Taktsignals auf eine Spannung aufgeladen       (210a)
mit der Steuerelektrode verbunden ist. wird, die die Spannung an der
Eingangsklem- me (206) der Stufe darsteilt, und der Verstar-  5.
Schieberegisterstufe gemaB Anspruch 1, 2 ker (230) wahrend zumindest der
zweiten Pha-  30   oder 3, bei dem die Schaltmittel einen nach se des
Taktsignals tatig ist, um an der Aus-       Schottky abgeklemmten
Transistor (302) ent- gangsklemnme (228) der Stufe eine Spannung
halten. zu erzeugen, die die Spannung an dern kapazi- tiven Speicher
darstellt,                       6. Schieberegisterstufe gemrn   einem
beliebigen und bei der die Anordnung so getroffen ist,  35  vorhergehenden
Anspruch, bei der der Verstar- dali die Spannung, die an der
Steuerelektrode      ker nach Darlington mit Transistoren (220, 222) der
Schaltmittel (202) entwickelt wird, wahrend    bestUckt ist. der ersten
Phase des Taktsignals urn einen ersten vorgegebenen Wert gegenUber der
7. Schieberegisterstufe gemnl Anspruch 6, be; Spannung an dem kapazitiven
Speicher (208)   4o    der die Basiselektrode des Eingangstransistors und
wahrend der zweiten Phase des Taktsi-          (220) des
Darlington-Verstarkers an dem Ver- gnals ur  einen zweiten vorgogebenan
Wert          starkereingang angeschlossen ist, wahrend die gegenUber der
Spannung an dem kapazitiven          Kollektorelektrode an einer
Bezugsspannungs- Speicher versetzt ist, so daB irgendeine La-       quelle
(Vs) und die Emitterelektrode an einer dung, die infolge kapazitiver
Kopplungswirkun-   45  Stromquelle (224, 226) liegen. gen zwischen dem
kapazitiven Speicher und der Steuerelektrode von dem kapazitiven Spel- cher
entfernt wird, von der Spannung an dem kapazitiven Speicher unabhangig ist.
50 2. Schieberegisterstufe gemaB Anspruch 1, be! der die Spannung, die an
der Steuerelektrode der Schaltmittel angelegt wird, zumindest wah- rend der
zweiten Phase des Taktsignals von Kopplungshilfsmitteln versetzt wird, die
zwi-  S5 schen der Steuerelektrode und der Ausgangs- klemme der Stufe
angeschlossen ist. 7    


