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a semiconductor substrate; a CCD delay line formed on said semiconduc-
Field of the invention.                            tor substrate; first and
second registers formed on said sem- The present invention generally
relates to a   5   iconductor substrate, an Input portion of said first
reg- charge-coupled device (i.e., CCD) delay device which  ister being
formed to have substantially the same is used to delay an analog signal
such as a video sig-  structure as the input portion of said CCD delay line
nal or the like and is more particularly directed to an  and output
portions of said first and second registers Input circuit for a CCD delay
line.                being formed to have substantially the same struc- 10
ture as each other, the CCD delay line, first and sec- Description of the
Prior Art.                      ond registers each having an input source;
comparator means for comparing output sig- A modern television receiver (or
the like) utilizes  nals of said first and second registers; a CCD delay
device formed of a CCD delay line to de-     means for supplying a high
level dock voltage lay an analog signal such as a video signal. In the   15
signal to an input gate of said first register; and CCD delay line of the
gate input type, when an Input     means for supplying a voltage of the
input signal of large level (e.g., level slightly higher than the  source
of said first register to the input source of said level corresponding to
the maximum amount of       CCD delay line; charge that the CCD delay line
can handle) is sup-  characterised in that plied thereto, an overflow of
charge occurs in a   20   the first and second registers have substantial-
charge transfer portion of the CCD delay line, which  ly the same maximum
charge handling capacity as leads to various disadvantages. in order to
avoid the  said CCD delay line; and charge overflow, it is proposed in the
prior art to limit  there is provided: the level of the input signal
byalimitercircuit provided  control means for controlling the second reg-
independently of the CCD delay device.        25  isterso that an output
signal from said second register However, In accordance with this
previously-pro-  becomes a signal corresponding to said maximum posed
method in which the limiter circuit is provided  charge handling capacity;
independently of the CCD delay line to limit the level   means forfeeding
anoutputsignal of said com- of the input signal, the maximum amount of
charge  parator means back to the input source of said first handled by the
CCD delay line can vary depending on   30  register so that the output
signal from said first regis- the CCD delay line characteristics, so that
the limiting  ter becomes equal to the output signal from said sec- level
of the limiting circuit must be adjusted in concert  ond register; and with
the CCD delay line, which is very inconvenient.     means for applying a
signal to be delayed by Furthermore, the CCD delay line has a tempera-  the
CCD delay line from an input signal source to an ture characteristic, so
that when the temperature is  35  input gate electrode of said CCD delay
line. changed, the level K controlled by the limiting circuit  Thus, an
overflow of charge can be avoided sat- and the maximum acceptable charge
amount input-    isfactorily. ted to the CCD delay line will diverge, so
creating a  The preceding and other objects, features and difference. This
difference will cause an overflow of  advantages of the present invention
will become ap- charge if the change of temperature is too large.  40
parent from the following detailed description of the preferred embodiments
thereof to be taken in con- OBJECTS AND SUMMARY OF THE INVENTION
junction with the accompanying drawings, In which like reference numerals
Identify the same or similar Accordingly, it is an object of the present
inven-  elements. tion to provide an improved Input circuitfor a CCD de-
45 lay line in which the aforenoted shortcomings and dis-  BRIEF
DESCRIPTION OF THE DRAWINGS advantages of the prior art can be eliminated.
Morespecifically, it is another object of the pres-  The following detailed
description, given by way ent Invention to provide an input circuit for a
CCD de-  of example and not intended to limit the present inven- lay line
in which an overflow of charge can be avoided   50  tion solely thereto,
will best be understood in conjunc- satisfactorily.
tion with the accompanying drawings in which: It is still another object of
the present invention to  Fig. I is a cross-sectional view illustrating an
em- provide an input circuit for a CCD delay line with ap-  bodiment of an
Input circuit for a CCD delay line plications in delaying an analog signal
such as a video  according to the present invention; signal or the like.
55       Fig. 2 is a plan view of the input circuit shown in As an aspect
of the present invention there is pro-  Fig. 1; vided a charge-coupled
device (CCD) delay line sys-    Fig. 3 is a cross-sectional view
illustrating a tem, comprising:
modified example of a main portion of the input 2    3
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circuit for CCD delay line according to the present  second input gate
electrodes 8a and 9a, each of invention; and
which is made of impurity-doped polycrystalline sili- Fig. 4 is a
cross-sectional view illustrating a fur-  con, a transfer electrode 10a
forming a first layerand ther modified example of the main portion of the
a transfer electrode lia forming a second layer. The present invention.
5   transfer electrodes 1Oa and 11a forming the first and second layers and
the first and second input gate DETAILED DESCRIPTION OF PREFERRED
electrodes 8a and 9a are electrically insulated by In- EMBODIMENTS
terlayer insulating layers 12 made of [err]. The trans- ferelectrodes 1Oa
and 11a of the firstand second lay- The present Invention will be described
herein-  10  ers are extended on the second register 3 so as to be after
with reference to the drawings.               usable as transfer electrodes
of first and second lay- Fig. 1 shows a cross-sectional view of a first em-
ers of the second register 3. bodiment of the input circuit fora CCD delay
line ac-   An output portion ofthefirstregister2hasformed cording to the
present invention, and Fig. 2 shows a  on the other end thereof a floating
diffusion layer 13 plan view thereof.                             15   made
of an n+ layer. Further, a pre-charge drain re- In Figs. 1 and 2, reference
numeral 4 designates  gion 14 is formed in the p-type silicon semiconductor
a p-type silicon semiconductor substrate. The p-type  substrate 4 at its
portion distant from the floating dif- silicon semiconductor substrate 4
has formed there-  fusion layer 13 by a predetermined spacing. In addi- on
a CCD delay line 1 through which a signal charge  tion to the first and
second input gate electrodes 8a, is transferred. The length of the CCD
delay line 1 is  20   9a and the transfer electrodes 10a, 11a forming the
determined in accordance with a delay time. Further,  firstand second
layers, thefirstregister2 hasformed on the p-type silicon semiconductor
substrate 4,    thereon an outputgate electrode 15 and a pre-charge there
are formed a first register 2 having the same  gate electrode 16, each of
which is made of impurity- width a as the width a of the CCD delay line 1
and  doped polycrystalline silicon. The output gate elec- which has a
predetermined length and a second reg-  25  trode 15 and the pre-charge
gate electrode 16 are ex- ister 3 having the same width a and the same
length  tended up to the second register 3 so as to be usable as the first
register 2. In that case, the widths a of the  as an output gate electrode
and a pre-charge gate first and second registers 2 and 3 are selected to be
electrode of the second register 3. equal to the width a of the CCD delay
line 1 as men-    An Inputsource region 17 of an n+layerisformed tioned
above, and the maximum amounts of charge   30   on the input portion at one
end of the second register handled by the first and second registers 2 and
3 and  3. Afloating diffusion region 18, which is identical to the CCD
delay line 1 are made equal. The CCD delay  the floating diffusion region
13 of the first register 2, line 1 in this embodiment is formed of an
n-channel  is formed on the output portion at the other end of the BCCD
(buried-channel CCD) of a double layer elec-   second register3.
Apre-charge drain region 19, which trode structure which is operated in a
two-phase sys-  35  is identical to the pre-charge drain region 14 of the
tem. The CCD delay line 1 and the first and second  first register 2, Is
formed away from the floating dif- registers 2 and 3 are each formed of an
n-type layer  fusion region 18 by a predetermined spacing. In ad- formed on
the surface of the p-type silicon semicon-  dition to the transfer
electrodes 10a, 11a forming the ductor substrate 4.
first and second layers, the output gate electrode 15 An input source
region 8 of n+ layer is formed on   40  and the pre-charge gate electrode
16, the second one end of the input portion of the CCD delay line 1.
register 3 has formed thereon transfer electrodes 20 On the CCD delay line
1, there are formedthrough an  and 21 of first and second layers made of
impurity- [err] insulating layer 7, first and second input gate  doped
polycrystalline silicon at the positions corre- electrodes 8 and 9 made of
impurity-doped polycrys-  sponding to the first and second Input gate
electrodes talline silicon and a number of transfer electrodes 10   45   8a
and 9a of the first register 2. forming a first layer and a number of
transfer electro-  The pre-charge drain regions 14 and 19 of the des 11
forming a second layer. The transfer electro-  first and second registers 2
and 3 are used to accu- des 10 and 11 forming the first and second layers
and  mulate charges of the floating diffusion regions 13 the first and
second input gate electrodes 8 and 9 are  and 18 In association with the
opening and closing op- electrically insulated by interlayer insulating
layers 12   50   oration of switches 25 and 30 (which will be described
made of [err].                                       later). The
accumulation of charges is controlled by An input portion
ofthefirstregister2 is construct-  the pre-charge gate electrode 16. ed
substantially the same as that of the CCD delay      The floating diffusion
region 13 of the first regis- line 1. The input portion of the first
register 2 has  ter2 is connected through a sourcefollowertransistor formed
at one end thereof an input source region 6a   55   24 formed of
metal-oxide-semiconductor field-effect which is identical to the input
source region 6 of the  transistors (i.e., MOSFETs) 22 and 23 and the
switch CCD) delay line 1. The first register 2 has formed  25 to an
inverting input terminal (-) of an operational thereon through an SiO2
insulating layer 7, first and  amplifier circuit 5 which forms a comparing
circuit. 3    5                   EP 0 415 852B1                   6
Similarly, the floating diffusion region 18 of the sec-  put terminal (+)
thereof with the voltage of magnitude 



ond register 3 is connected through a source follower  corresponding to the
maximum charge handling ca- transistor 29 formed of MOSFETs 27 and 28 and
the   pacity of the second register3, i.e. thevoltageof mag- switch 30 to a
non-inverting input terminal (+) of the  nitude corresponding to the
maximum charge han- operational amplifier circuit 5 which forms the com-
5   dling capacity of the CCD delay line 1. parator circuit.
In the early stage of operation, no charge exists An outputterminal of the
operational amplif ierir-  in the first register2 so thatthe voltage
supplied to the cult 5 is grounded via a series circuit comprising a re-
Inverting input terminal (-) of the differential amplify- sistor 31 and a
capacitor 32. A junction between the  ing circuit 5 goes high in level. A
feedback voltage of resistor 31 and the capacitor 32 is coupled to the
Input  10   magnitude corresponding to the difference between source region
6a of the first register 2. Thus, a com-  the voltage supplied to the
non-inverting input termi- pared output signal from the operational
amplifier cir-  nal (+) and the inverting input terminal (-) of the op-
cuit 5 is fed back to the Input source region 6a of the  erational
amplifier circuit 5 is supplied to the input first register 2.
source region 6a of the first register 2 from the output In this embodiment
an Input signal source 33 is  15  terminal ofthe operational
amplifiercircuit5, whereby connected to the second input gate electrode 9
of the  the charge quantity of the input source region 6a is CCD delay line
1, and the second Input gate electrode  determined by this feedback
voltage. Under this con- 9a of the first register 2 is supplied with a
voltage pro-  dition, the dock signal [err]2 is supplied to the first input
vided when a clock signal Is at high level, forexample,  gate electrode
8aof thefirstregister2 and the voltage a power source voltage VDD of 5
Volts.         20  [err], provided when the clock signals [err]1 and [err]2
are Further, in this embodiment, the input source re-  at high level, and
is supplied to the second input gate gion 17 of the second register 3 is
coupled with a bat-  electrode 9a, whereby charge is transferred to the
tery 34 which generates a dc voltage. The voltage of  first register 2
formed under the transfer electrodes the battery 34 is selected to be such
that charge equal  10a and 11a of the first and second layers. The to the
maximum charge handling capacity of the see-   25  charge thus transferred
is finally brought to the float- ond register 3, - i.e., charge equal to
the maximum  ing diffusion region l3via the transferelectrodes 10a charge
handling capacityof the CCD delayline 1 - can  and llaforming the firstand
second layers. Sincethe always be transferred to the second register 3.
transfer electrodes 10a and 11a of the first and sec- The charge transfers
of the CCD delay line and   ond layers and the output gate electrode 15 are
made the first and second registers 2 and 3 are performed   30  common to
the first and second registers 2 and 3, the by supplying predetermined
two-phase clock signals   charge corresponding to the maximum charge han-
[err]1 and [err]2 to the pairs of the transfer electrodes 10,  dling
capacity of the second register 3 is transferred 1Oa and 20 of the first
layer and the transfer electro-  to the floating diffusion region 18 of the
second reg- des 11, 11a and 21 of the second layer in a predeter-  ister3
at the same cycle as when the charge Is trans- mined sequential order.
35  ferred to the floating diffusion region 13 of the first The transfer
direction of charge is determined by  register 2. changing a concentration
of impurities in the semi-     The charges respectively transferred to the
float- conductor substrate 4 beneath the transfer electro-  ing diffusion
region 13 of the first register 2 and the des 10, 10a, 20 of thefirst layer
and the transferelec-  floating diffusion region 18 of the second register
3 trodes 11, 11a, 21 of the second layer to form asym-  40  are converted
into voltages by the source follower metric potential wells.
transistors 24 and 29, respectively, and are sampled In this embodiment,
the voltage supplied to the in-  and then held at the same time slot so
that the opera- put soure region 6a of the first register 2 is supplied
tional amplifier circuit 5 is supplied at Its inverting in- to the input
source region 6 of the CCD delay line 1.  put terminal (-) with the voltage
of magnitude corre- The first input gate electrodes 8 and 8a of CCD   45
sponding to the amount of charge transferred through delay line 1 and the
first register 2 are supplied with  the first register 2 and at its
non-inverting input ter- the clock signal [err]2 whose phase is different
from that  minal (+) with the voltage of magnitude correspond- of the clock
signal [err]1 supplied to the transfer electro-  ing to the maximum charge
handling capacity of the des 11, 10, 11a and 1Oa of the output side of the
sec-  second register 3. The operational amplifier circuit 5 ond input gate
electrodes 9 and 9a.            50   generates at its output terminal a
feedback voltage The input circuit for the CCD delay line of this em-
corresponding to a difference between the voltages bodiment is constructed
as set out above. According  supplied to the inverting input terminal (-)
and the to this embodiment a charge transferred through the  non-inverting
input terminal (+). The amount of second register 3 and arriving atthe
floating diffusion  charge accumulated in the input source region 6a of
region 18 is converted into avoltage by thesourcefol-  55  the first
register 2 Is controlled by the feedback vol- lower transistor 29 and is
then sampled and held by  tage from the output terminal of the operational
am- the switch 30. As described above, the operational  plifier circuit S.
amplifier circuit 5 is supplied at the non-inverting In-  As described
above, the feedback voltage is gen- 4    7                   EP0415852B1
8 erated from the output terminal of the operational am-  MOSFET 38 is
employed as a reset switch, and the plifier circuit 5 so that the amount of
charge transfer-  potential of the floating gate electrode 36 is controlled



red through the first register 2 becomes equal to the  by turning ON or OFF
this reset switch. The charges amount of charge transferred through the
second reg-  in the floating gate electrodes 36 and 37 are convert- later
3. This feedback voltage is then supplied to the   5   ed into the voltages
by the source follower transistors input source region 6a of the first
register 2.   24 and 29 and the two voltages are compared in level
Therefore, in the stationary state, the amount of  by the operational
amplifier circuit 5 similarly to the charge transferred through the first
register 2 is al-  manner described above. ways kept equal to the maximum
amount of charge       The main portion of this Invention may be further
transferred through the second register 3.    10  modified. As an example,
shown in Fig. 4, resistors 39 The voltage supplied to the Inputsource
region 6a  and 40 are respectively connected between the pre- of the first
register 2 is supplied to the Input source re-  charge drain regions 14, 19
and the voltage source gion 6 of the CCD delay line 1, whereby the voltage
VDD and voltage drops thereacross are compared by of the input source
region 6 of the CCD delay line 1  the operational amplifier circuit 5. is
usable as a source for providing the charge quantity  15  While in the
above-mentioned embodiment the corresponding to the maximum charge handling
ca-  CCD delay line is formed of the n-channel BCCD of pacity of the first
register 2. Thus, regardless of the  double-layer structure which is
operated in two-pha- magnitude of the input signal supplied to the second
se system, the present invention is not limited thereto. Input gate
electrode 9 of the CCD delay line 1, charge  It Is needless to say that a
CCD delay line formed of in amounts exceeding the charge handling capacity
20  a surface channel CCD or a CCD delay line formed is inhibited from
being supplied to the charge transfer  of three-phase or multi-phase
structure CCD delay portion of the CCD delay line 1, thereby avoiding the
line can be employed. Further, it Is possible to employ overflow of charge
in the charge transfer portion of  a CCD delay line of single electrode
structure or a the CCD delay line 1.                             CCD delay
line formed of multi-layer electrode struc- Further, the input structures
of the CCD delay   25  ture of more than three-layer. line 1 and the first
register 2 are made the same and  According to the present invention, since
the vol- the output structures of the first and second registers  tage
supplied to the inputsource of the CCD delay line 2 and 3 are also made the
same on the common sem-  1 serves as the source for supplying an amount of
iconductor substrate 4. Thus, when the temperature  charge corresponding to
the maximum charge han- is changed, the input portion of the CCD delay line
1   30  dling capacity of the transfer portion of the CCD delay and the
input portion of the first register 2 are both af-  line 1, the upper limit
of charge transferred to the fected in the same fashion, and similarly the
output  transfer portion of the CCD delay line 1 corresponds portion of the
first register 2 and the output portion of  to the maximum charge handling
capacity. There is the second register 3 are both affected in the same
then the substantial advantage that, even when the fashion. Therefore, it
is possible to prevent the charg-  35  large input signal is supplied, the
overflow of charge es of the charge transfer portion of the CCD delay line
can be avoided. 1 from overflowing as a result of the change of tem-
Furthermore, since the first and second registers perature.
2 and 3 for determining the voltage of the Input source In the
above-described embodiment, the charges  of the CCD delay line 1 are formed
on the same sem- transferred tothefloating diffusion regions 13 and 18   40
iconductor substrate 4 as used for the CCD delay line of the first and
second registers 2 and 3 are converted  1, the CCD delay line 1 and the
first and second reg- into the voltages by the source follower transistors
24  isters 2 and 3 are affected by changes in temperature and 29 and these
voltages are compared in level by  in the same fashion. Therefore,
regardless of the the operational ampif ler circuit 5, which can be modi-
change of temperature, the overflow of charge can be fied as follows.
45  avoided in the charge transfer portion of the CCD de- Fig. 3 shows a
modified example of Fig. 1, and in  lay line 1. Fig. 3, like parts
corresponding to those of Fig. 2 are marked with the same references and
shall therefore not be described In detail.                       Claims As
shown in Fig. 3, floating gate electrodes 36   50 and 37 made of
polycrystalline silicon are respective-  1. A charge-coupled device (CCD)
delay line sys- ly formed on the first and second registers 2 and 3 via
tem, comprising: the insulating layer 7, and these floating gate electro-
a semiconductor substrate (4); des 36 and 37 are connected to the source
follower         a CCD delay line (1) formed on said sem- transistors 24
and 29, respectively. in that case, the  55  iconductor substrate; charges
transferred through the first and second reg-      first and second
registers (2,3) formed on isters 2 and 3 can be detected as Image charges
gen-  said semiconductor substrate (4), an input por- erated in the
floating gate electrodes 36 and 37. A   tion of said first register (2)
being formed to have 5    7                   EP 0 415 852 51
8 erated from the output terminal of the operational am-  MOSFET 38 is
employed as a reset switch, and the plifier circuit 5 so that the amount of
charge transfer-  potential of the floating gate electrode 36 is controlled
red through the first register 2 becomes equal to the  by turning ON or OFF
this reset switch. The charges 



amountof charge transferred through the second reg-  in the floating gate
electrodes 36 and 37 are convert- ister 3. This feedback voltage is then
supplied to the   5   ed into the voltages by the source follower
transistors input source region 6a of the first register 2.    24 and 29
and the two voltages are compared in level Therefore, in the stationary
state, the amount of  by the operational amplifier circuit 5 similarly to
the charge transferred through the first register 2 is al-  manner
described above. ways kept equal to the maximum amount of charge        The
main portion of this Invention may be further transferred through the
second register 3.     10   modified. As an example, shown in Fig. 4,
resistors 39 The voltage supplied to the input source region 6a  and 40 are
respectively connected between the pre- of the first register 2 is supplied
to the input source re-  charge drain regions 14, 19 and the voltage source
gion 6 of the CCD delay line 1, whereby the voltage  [err] and voltage
drops thereacross are compared by of the input source region 6 of the CCD
delay line 1  the operational amplifier circuit 5. is usable as a source
for providing the charge quantity  15  While in the above-mentioned
embodiment the corresponding to the maximum charge handling ca-    CCD
delay line is formed of the n-channel BCCD of pacity of the first register
2. Thus, regardless of the  double-layer structure which is operated in
two-pha- magnitude of the input signal supplied to the second  se system,
the present invention is not limited thereto. input gate electrode 9 of the
CCD delay line 1, charge  It is needless to say that a CCD delay line
formed [err] in amounts exceeding the charge handling capacity  20   a
surface channel CCD or a CCD delay line formed is inhibited from being
supplied to the charge transfer  of three-phase or multi-phase structure
CCD delay portion of the CCD delay line 1, thereby avoiding the  line can
be employed. Further, it is possible to employ overflow of charge in the
charge transfer portion of  a CCD delay line of single electrode structure
or a the CCD delay line 1.                               CCD delay line
formed of multi-layer electrode struc- Further, the input structures of the
CCD delay   25  ture of more than three-layer. line 1 and the first
register 2 are made the same and  According to the present invention, since
the vol- the output structures of the first and second registers  tage
supplied to the inputsource of the CCD delay line 2 and 3 are also made the
same on the common sem-   1 serves as the source for supplying an amount of
iconductor substrate 4. Thus, when the temperature  charge corresponding to
the maximum charge han- is changed, the input portion of the CCD delay line
1   30  dling capacityof the transfer portion of the CCD delay and the
Input portion of the first register 2 are both af-  line 1, the upper limit
of charge transferred to the fected in the same fashion, and similarly the
output  transfer portion of the CCD delay line 1 corresponds portion of the
first register 2 and the output portion of  to the maximum charge handling
capacity. There is the second register 3 are both affected in the same
then the substantial advantage that, even when the fashion. Therefore, It
is possible to prevent the charg-  35  large input signal is supplied, the
overflow of charge es of the charge transfer portion of the CCD delay line
can be avoided. 1 from overflowing as a result of the change of tem-
Furthermore, since the first and second registers perature.
2 and 3 for determining the voltage of the input source In the
above-described embodiment, the charges  of the CCD delay line 1 are formed
on the same sem- transferred to the floating diffusion regions 13 and 18
40  iconductor substrate 4 as used for the CCD delay line of the first and
second registers 2 and 3 are converted  1, the CCD delay line 1 and the
first and second reg- into the voltages by the source follower transistors
24  isters 2 and 3 are affected by changes in temperature and 29 and these
voltages are compared in level by  in the same fashion. Therefore,
regardless of the the operational amplif ier circuit 5, which can be modi-
change of temperature, the overflow of charge can be fied as follows.
45  avoided in the charge transfer portion of the CCD de- Fig. 3 shows a
modified example of Fig. 1, and In  lay line 1. Fig. 3, like parts
corresponding to those of Fig. 2 are marked with the same references and
shall therefore not be described in detail.                        Claims
As shown in Fig. 3, floating gate electrodes 36   50 and 37 made of
polycrystalline silicon are respective-  1. A charge-coupled device (CCD)
delay line sys- ly formed on the first and second registers 2 and 3 via
tem, comprising: the insulating layer 7, and these floating gate electro-
a semiconductor substrate (4); des 36 and 37 are connected to the source
follower          a CCD delay line (1) formed on said sem- transistors 24
and 29, respectively. In that case, the   55  iconductor substrate; charges
transferred through the first and second reg-       first and second
registers (2,3) formed on isters 2 and 3 can be detected as image charges
gen-   said semiconductor substrate (4). an input por- erated in the
floating gate electrodes 36 and 37. A    tion of said first register (2)
being formed to have 5    9                   EP 0 415 852 B1
10 * C   L  M   S * substantially the same structure as the Input por-
einem Halbleitersubstrat (4), tion of said CCD delay line (1) and output
portions     einer auf dem Halbleitersubstrat ausgebil- of said first (2)
and second (3) registers being  deten CCD-Verz6gerungsleitung (1), 



formed to have substantially the same structure         elnem nauf dam
Halbleitersubstrat (4) aus- as each other, the CCD delay line (1), first
(2) and   5  gebildeten ersten und zweiten Register (2,3), wo- second (3)
registers each having an Input source  be! ein Eingangsbereich des ersten
Registers (2) (6,6a,17);                                        so
ausgebildet st, dal er Im wesentlichen die comparator means (5) for
comparing out-      gleiche Struktur wie der Eingangsbereich der put
signals of said first (2) and second (3) regis-  CCD-Verz8gerungsleitung
(1) aufwest, und ters;                                     10
Ausgangsbereiche des ersten (2) und zweiten means for supplying a high
level clock vol-  Registers (3) so ausgebildet sind, daB sie Im we- tage
signal to an input gate (8a) of said first reg-  sentlichen die gleiche
Struktur zuelnander auf- ister (2); and
weisen, wobel die CCD-Verzogerungsleitung (1) means for supplying a voltage
of the input   und das erste (2) und zweite Register (3) jeweils source of
said first register (2) to the inputsource   15  eine Eingangsquelle (6,
6a, 17) aufweisen, of said CCD delay line (1)
einer Komparatoreinrichtung (5) zum Ver- characterised in that
gleichen von Ausgangesignalen des ersten (2) the first (2) and second (3)
registers have  und zweitnn Registers (3), substantially the same maximum
charge han-              einer Einrichtung zum Zufuhren eines dling
capacity as said CCD delay line (1); and  20  hochpegeligen
Taktspannungesignals zu elnem there is provided control means (34) for
Eingangsgate (8a) des ersten Registers (2), und controlling the second
register (3) so that an out-     einer Einrichtung zum  Zufrihren einer put
signal from said second register (3) becomes  Spannung der Eingangsquelle
des ersten Regi- a signal corresponding to said maximum charge     sters
(2) zur Eingangsquelle der CCD-Verzoge- handling capacity;
25      rungsleitung (1), means (31) for feeding an output signal of
dadurch gekenrnzeichnet, daB said comparator means (5) back to the Input
das erste (2) und zweite Register (3) im source (6a) of said
firstregister(2) so thatthe out-  wesentlichen die gleiche
Maximalladungsbelast- put signal from said first register (2) becomes
barkeit wie die CCD-Verzogerungsleitung (1) equal to the output signal from
said second reg-  30  aufweist, und daBl ister (3); and
eine Steuerehnrichtung (34) zum Steuern means for applying a signal to be
delayed    des zwelten Registers (3) derart, daB ein Aus- by the CCD delay
line from an input signal source  gangsaignal aus dem zweiten Register (3)
ein der (33) to an input gate electrode (9) of said CCD de-
Maximalladungsbelastbarkelt entsprechendes lay line (1).
35      Signal wird, eine Einrichtung (31) zum Rfckkoppeln si- 2. The CCD
delay line system according to claim 1,    nes Ausgangssignals der
Komparatoreinrichtung wherein said semiconductor substrate (4) is a p-  (5)
zurOck zur Eingangsquelle (6a) des ersten type silicon semiconductor
substrate.             Registers (2), so da& das Ausgangsaignal aus 40
dem orsten Register (2) gleich dem Ausgangsil- 3. The CCD delay line system
according to claim 1,    gnal aus dem zweiten Register (3) wird, und
wherein a width (a) of said CCD delay line is the       elne Elnrichtung
zum Anlegen nines von same as the widths of said first (2) and second (3)
der CCD-Verzogerungsleitung (1) zu verz8gern- registers.
den Signals aus elner Eingangsaignalquelle (33) 45      an nine
Elngangsgatolelktrode (9) derCCOD-Ver- 4. The CCD delay line system
according to claim 1,     zogerungsleitung (1) wherein said CCD delay line
(1) Is an n-channel   vorgesehen sind. buried CCD of double layer electrode
structure. 2. CCD-Verzagerungsleitungssystem  nach  An- 5. The CCD delay
line system according to claim 1,  50  spruch 1, wobel das
Halbleltersubstrat (4) ein Si- wherein said comparing means (5) is an
opera-     liziumhalbleitersubstrat vom p-Typ ist. tional amplifier
circuit. 3. CCD-Verzogerungsleitungssystem nach An- spruch 1, wobel nine
Breite (a) der CCD-Verz6- Patentansprfiche                             s5
gerungsleitung gleich der Jeweiligen Breite des ersten (2) und zweiten
Registers (3) st. 1. CCD-Verz2gerungsleitungssystem, bestehend aus
4. CCD-Verzogerungsleftungssystem  nach  An- 6    * C   L  M4  S spruch 1,
wobel die CCD-Verzdgerungseitung        a retard A CCD (1). ein CCD mit
versenktem n-Kanal und Doppel- schicht-Elektrodenstruktur let.
2. Systeme de ligne A retard A CCD solon la reven- dication 1, od ledit
substrat serniconducteur (4) 



5. CCD-Verz8gerungsieltungssystem  nach An-   5       est un substrat
semiconducteur de silicium de spruch 1, wobel die Verglelchselnrichtung (5)
ei-  type p. no Operationsvestarkerschaltung lot. 3. Systeme de ligne A
retard A CCD solon la reven- dication 1, ob Is largeur (a) de ladite ligne
a retard Revendlcatlons                                10      A CCD est la
meme quo cellos desdits premier et deuxieme registres (2,3). 1. Systeme de
ligne a retard A dispositif A transfert de charge (ou CCD), comprenant:
4. Systhme de ligne a retard A CCD salon la reven- un substrat
semiconducteur (4);              dication 1, ou ladite ligne A retard A CCD
(1) est une ligne a retard A CCD (1) formie our le-  15  un CCD A canal n
entorre d'une structure d'eieo- dit substrat somiconducteur,
trodes A double couche. des premier et deuxilme registres (2, 3)
formisourleditsubstratsemloonducteur(4), une   5. Systeme de ligne a retard
A CCD selon la reven- partie d'entree dudit premier registre (2) etant
dication 1, ob ledit moyen de comparaison (5) est formee de facon a
presenter sensiblement la  20    un circuit amplificateur operationnel.
meme structure quo la partie d'entree de ladite ligne a retard A CCD (1) et
des parties de sortie desdits premier et deuxieme registres (2, 3) etant
formnes de facon a avoir sensiblement la mime structure l'un quo l'autre,
la ligne A retard A CCD   25 (1), le premier registre (2) etle deuxieme
registre (3) ayant chacun une source d'entree (6, 6a, 17); un moyen
comparateur (5) servant A comparer les signaux de sortie deadits premier et
deuxilme registres (2, 3);                30 un moyen servant a fournlr un
signal de tension d'horloge de niveau haut a une grille d'entree (Ba) dudit
premier registre (2); et un moyen servant a delivrer une tension de la
source d'entrne dudit premier registre (2) a   35 la source d'entree de
laditb ligne A retard a CCD (1); caracterise en ce que: lee premier et
deuxlime registres (2,3) ont sensiblement la mime capacite maximale de   40
traitement de charge quo ladite ligne A retard A CCD (1); et qu'il est
prevu: un moyan de commando (34) permettant de commander le deuxieme
registre (3) de fagon   45 quo le signal de sortie dudltdeuxieme registre
(3) devienne un signal correspondant A laditb capa- cite maximale de
traitement de charge; un moyen (31) servant a renvoyer un si- gnal de
sortie dudit moyen comparatour (5) a la  5o source d'entree (6a) dudit
premier registre (2) de fagon quo Is signal de sortie dudit premier regis-
tre (2) devienne egal au signal de sortie dudit deuxieme registre (3); at
un moyen servant A appliquer un signal  S5 devant itre retarde par la ligne
A retard a CCD, qui vibnt d'une source de signal d'entree (33), A une
electrode de grille d'entrie (9) de ladite ligne 7    


