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chip of CCD. On the other hand, for such CCD, It sometimes The present
invention relates generally to a     becomes necessary to vary the input
bias level. For charge coupled device (CCD). More particularly, the
Instance, in case of the the video signal delay ele- invention relates to
an input structure of a CCD which   5   ment, the bias levels for the
positive phase video sig- enables direct current reproduction with
establishing  nal and negative phase video signal are significantly
coincidence of signal phase at input and output. The  different from each
other. Therefore, it is preferred to invention also relates to an input
structure for CCD  switch the bias level in the automatic biasing system.
capable of bias level in automatic biasing.          For achieving this, it
is one of the approach to provide Automatic biasing strategy for
automatically pro-  to   a plurality of automatic biasing circuits for
selecting viding an appropriate bias level, is known technology  one to
provide variable bias level. However, this clear- in CCD. For example, U.
S. Patent 4,625,322, issued  ly requires wide area on the chip and requires
corn- on November 25, 1986, to Tukazaki et al. discloses   plicated wiring.
one example of automatic biasing system for CCD,        Therefore, it is an
aim of the present invention to which employs a pair of auxiliary registers
for adjust-  15  provide an input structure for COD which can sepa- ing
input bias level for a primary or main register au-  rate input bias system
and signal input system for tomatically by feeding back the outputof the
auxiliary  enabling direct current reproduction without using registers to
input of the primary register. Similar tech-  large capacity of capacitor.
nologyforautomaticadjustmentof the input bias level     In order to
accomplish aforementioned and other has been disclosed In U. S. Patent
4,139,784 issued   20  aims, an input structure of CCD, according to the on
February 13, 1979, to Sauer. Also, European Pa-   present invention,
comprises a primary register hav- tent First Publication 01 47 697
published on July 10,  Ing an input gate and a source region and an
automat- 1985 discloses similar structure of CCD with auto-  Ic biasing
system which generates a feedback signal matic biasing, corresponding to
the pre-characteris-  to be fed back to inputofthe primary register. The
out- ing part of claim 1.                            25   put of the
automatic biasing system Is connected to In these prior proposed automatic
biasing sys-   one of the Input gate and the source of the primary tems,
the output of the auxiliary register Is fed back  register for supplying
the feedback signal thereto for to input gate of the primary register, to
which an Infor-  adjusting input bias level of the primary register. The
mation signal to be transferred through the primary  other one of the input
gate and the source is connect- register is supplied. In such CCD, it
sometimes be-  so  ed to a information signal Input terminal to receive
comes necessary to add an inverting amplifier be-    therefrom an
Information signal to be transferred tween an information signal input
terminal and the In-  therethrough. put gate. In such case, it becomes
necessary to pro-    According to the present invention there is provid-
vide a capacitor for cutting direct current. Namely,  ed a charge coupled
device with automatic adjust- when the Information signal is supplied to
the input  s3   ment of an Input bias, comprising: gate of the primary
register, good linearity can be ob-   a signal register adapted to transfer
input elec- tained. On the other hand, the phase of theoutputsig-  tric
charge; nal of the register becomes inverted from that sup-       a first
reference register adapted to transfer plied to the input gate. However,
coincidence of phas-  electric charges from its Input section to Its output
esin the inputand outputsignalstends to be required.  40  section, said
first reference register having a first In such case, the inverting
amplifier becomes neces-  maximum charge rating; sary to be added. The
Inverting amplifier can be pro-     a second reference register to be
supplied with vided either at the input side of the Input gate or at the  a
voltage substantially corresponding to a second output side ofthe output
circuit. In case that the Invert-  maximum charge rating of said second
reference reg- Ing amplifier Is provided at the output side of the out-  45
Ister, said second maximum charge rating being agiv- put circuit, wide
dynamic range is required since the  en fraction of said first maximum
charge rating; inverting amplifier has to invert the signal already am-  an
Information signal source connected to said plifled by the output circuit.
This also requires compli-  signal register; and cated circuit construction
and thus causes difficulty     a feedback circuit for comparing a first
charge In designing the circuit. These matterwill prevent low-   so
transferred through said first reference registerand a ering of cost and
reducing of a chip size. Therefore, it  second charge transferred through
said second refer- is easier to provide the Inverting amplifieratthe input
ence register, for deriving a feedback signal having a side of the input
gaet. This causes difficulty in repro-  value corresponding to the
difference between said duction of the direct current level when automatic
firstand second charges, and forfeedbackcontrolling biasing technology is
Introduced. Therefore, it be-  56  an input bias on said first reference
register to pro- comes necessary to provide relatively large capacitor
duce said given fraction of said firstmaximum charge of the order of ILF.
Such large capacity of amplifier  rating, and feedback controlling the
input bias on said may make it difficult to form the capacitor on the IC
signal register to produce substantially the same 2  
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on said first reference register,  Fig. 3 is a diagram of the second
embodiment of characterised in that                                  CCD
according to the present invention. said signal register has first and
second mutu-  Referring now to the drawings, Figs. I and 2 illus- ally
separate signal inputs, the information signal  trate the first embodiment
of a charge coupled device source being connected to said first signal
input of   5   (CCD) of the present Invention In terms of a CCD de- said
signal register and said Input bias being on said  lay line employing a
two-phase, buried-channel de- second signal input;
vice with two-level, n-channel gate electrodes. The said Input section of
said first reference regis-  CCD has a P-type silicon substrate 10 common
to a ter has third and fourth mutually separate signal in-  CCD delaying
signal register (CCD delaying) 12, a puts, said third signal Input being in
use connected to  lo  first reference register 14 and a second reference a
constantvoltage source and said inputbias being on  register 16. Thesignal
register 12 has a channel width said fourth signal input.
a and a desired number of gates. The first reference The first and third
signal inputs comprise input  register 14 has substantially the same
channel width gates and the second and fourth signal inputs corn-  a as the
signal register 12 and a predetermined chan- prise source regions, or, in
the alternative, the first  is  nel length e. The second reference register
16 has and third signal inputs comprise source regions and  substantially
the same channel length I as the first the second and fourth signal inputs
comprise input  reference register 14. The Input end section 18 of the
gates.                                             second reference
register 16 has a channel width a/2 The signal register may have an input
section of  which is only half that of the first reference register 14
substantially the same structure as the input section   20  and a
predetermined channel length e,. The output of the first reference
register. Also, the second refer-  end section 20 of the second reference
register 16 ence register has an output section of substantially  has the
same channel width asthe othertwo registers the same structure as the
output section of the first  12, 14 and a predetermined channel length f2.
The in- reference register. The second reference registermay  put and
output end channels of the register 16 are have an Input section of
substantially the same struc-  25  joined by a section of tapering width.
The channels of ture as the input section of the first reference register
registers 12, 14 and 16 are ribbons of N-type doped except for that the
input section of the reference reg-  silicon sandwltched between the P-type
silicon sub- later has a narrower channel than the input section of  strate
10 and an insulating layer 27 of silicon dioxide. the first reference
register, which narrower channel  The first and second reference registers
14 and 16 defines the second maximum charge rating. The sig-  30  forms an
automaticblas system which servesforgen- nal register and the first and
second reference regis-  erating a feedback signal for automatically
adjusting ters may have charge transfer channels oriented in  bias level of
the signal register 12. parallel relationship to each other and share
common   It should be appreciated that although a specific substrate and at
least one common transfer elec-   CCD has been illustrated to facilitate
discussion of trode.                                        35  the present
invention In detail, the invention can be In the preferred construction,
the second refer-  employed in various types of CCD systems; for exam- ence
register has first and second input sections hav-  pie, as is well-known,
CCD's can be of either a sur- ing mutually different handling charge and an
output  face-channel or buried-channel type and can be driv- section common
to the first and second input sections  en by any of a number of control
signal phasing v   the first and second input sections being adapted to  40
schemes. It should also be appreciated that other selectively transfer
charge. In such case, the charge  electrode structures, such as
single-layer or triple- coupled device may further comprise means for se-
layer, may be employed, and metal and polycrystal- lectively supplying
predetermined magnitude of vol-  line silicon electrodes may be employed.
tage signal to one of the first and second Input sec-  The signal register
12 has a source region 22 tions for transferring charge through one of the
first  45  which comprises an N+ diffusion in the P-type silicon and second
input sections.                         substrate 10. The signal register
12 also has first and The present Invention will be understood more
second input polycrystalline silicon gate electrodes fully from the
detailed description given herebelow  24 and 26 deposited on the Insulating
layer 27 and and from the accompanying drawings of exemplary    mutually
Insulated by an Interleaved insulating layer embodiments of the present
invention, which, how-  5o  32 of silicon dioxide. The signal register 12
also has ever should not be taken to limit the invention to the  a
plurality of first-level electrodes 28 and a plurality specific embodiments
butare forexplanation and un-  of second-level electrodes 30 all of
polycrystalline sil- derstanding only.
icon and mutually Insulated by S102 layers 32. The In the drawings:
signal register 12 also has an output gate 31 for out- Fig. l isa diagram
of thefirstembodimentof CCD   as   putting information signal through an
amplifier 33, as according to the present invention;            shown In
Fig. 2. Fig. 2 is a diagrammatic cross section of the first  The first and
second input gate electrodes 24 and embodiment of the CCD of Fig. 1; and
26 extend over the channel of the first reference reg- 
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they also serves as input gate elec-  54. The source follower amplifier 60
comprises two trodes for the latter. The first- and second-level aleo-
source-drain-connected MOS FET's 62 and 64. trodes 28 and 30 extend over
both the first and sec-  Though the switch 54 is represented by a manual-
ond reference registers 14 and 16 to serve In pairs as  throw switch symbol
in the drawings, it may also be shift-staging electrodes for each.
c   embodied as a MOS FET. Similarly, the second float- The first reference
register 14 has a source re-  ing diffusion region 46 is also connected to
the posi- gion 34 which i similar to that in the signal register  tive or
non-inverting Input terminal 66 of the differen- 12and comprisesan
N'diffusion in the P-typesilicon  tial amplifier 58 via a source follower
68 and a switch substrate 10. The first reference register 14 also has  70.
As in the source follower 60, the source follower a N+ floating diffusion
region 38 and another NW dif-  10  68 comprises MOS FET 72 and 74. Again,
the sym- fusion region used as a pre-charge drain region 38  bolically
Illustrated switch 70 will in practice be em- following the floating
diffusion region 36 but separat-  bodied as a MOS FET. ed from the latter
by a short tretch of channel. The   The switch ON-timing of the switches 54
and 70 first reference register 14 also has an output gate 40  Is
controlled by a sort of sample/hold signal to pass and 42, both of
polycrystalline silicon deposited on   vS  the voltage corresponding to the
transferred charge the SiO2 insulator 27. The output gate 40 and the pre-
through the first and second registers 14 and 16. The charge gate 42 also
extend over the second reference  sample/hold signal may be provided with a
duty cycle register 16 so as to serve as output gate and the pre-  for
controlling the switch ON-timing in synchronizm charge gate for the latter.
with a transfer of the charge through the registers 14 The second reference
register 16 also has a   20  and 16. Therefore, the signalling timing would
be syn- source region 44 comprising an N' diffusion region In  chronized
with the signalling timing of the clocks 1 the P-type silicon substrate 10.
The source region 44  and +2. is similar geometrically to the source
regions of the  The output terminal 76 of differential amplifier 58 signal
register 12 and the first reference register 14.  is connected directly to
the source region 34 of the The second reference register 16 also has a N
float-  25  first reference register 14 and to the source region 22 ing
diffusion region 46 which is similar to the floating  of the signal
register 12 via a resistor 77. On the other diffusion region 36 in the
first reference register 14.  hand, the first input gate 24 is connected to
a signal A pre-charge drain region 48 in the second reference  source 78
which provides information signal to be register 16 issimilarto the
pre-charge drain region 38  transferred, via a signal input terminal T and
an Invert- in the first register 14 and Is similarly separated from   3o
ing amplifier 79. Also, a damp level setting voltage the floating diffusion
region 46 by a short section of  dividercircuit 811s connected to thefirst
inputgate 24 channel. First-level and second-level transfer electro-  via a
voltage follower which comprises a differential des 50 and 52 are also
fonmed on the third register 16.  amplifier 83 and a diode 85, and the
inverting ampli- The first-level and second-level transfer electrodes  fier
79. The source region 34 ofthefirst reference reg- 50 and 52, made of
polycrystalline silicon, are located   35   latr 141s connected to the
differential amplifier 58 to at positions corresponding to the first and
second in-  receive the feedback signal therefrom. On the other put gate
electrodes 24 and 26 of the signal register 12  hand, the input gate 24 of
the first reference register and the first reference register 14.
14 is connected to a damp level setting voltage div- The operating states
of two switches 54 and 70  ider drcuit 87 via a dummy inverting amplifier
89. control the charge on thefloating diffusion regions 36   40  It should
be appreciated that the source followers and 46 respectively. The
pre-charge drain regions 38  60 and 68, switches 54 and 70, the
differential ampli- and 48 serve to drain the charge floating diffusion re-
fier 58 the resistor 77 and the capacitor 80 may be gions 38 and 46
respectively at a timing in synchron-  formed on the same chip as the
registers 12, 14 and ism with operation of the switches 54 and 70. For in-
16. stance, electric charge at the potential In the floating   45  The
operation of the CCD described above will be diffusion regions 36 and 46
are reset to 4VDD as con-  explained in detail. In the following
description of the stantly applied to the pre-charge drain region 38 and
operation, the DC bias applied to the signal register 48 when a resetting
dock is applied to the pre-charge  12 is assumed to be at the midpoint of
dynamic range gate 42. The resetting dock to be applied to the pre-  of the
signal register 12. charge gate 42 is adapted to be produced at a timing
6o  As shown in Figs. I and 2, a power source Vdd Is synchronized with
opening of the switches 54 and 70  connected to the source region 44 of the
second ref- with a given substantially short delay. By transferring  erence
register 16. The power source Vdd is rated so the charge or potential to
the pre-charge drain regions  as to keep the source region 44 saturated
with elec- 38 and 48, the potential in the floating diffusion re-  tric
charge, In other words, to keep its potential well gions 36 and 46 is reset
to +VDD[.             5   full of a charge carrier. The first-level
electrodes 28 The floating diffusion region 36 Is connected to  and 50
cooperate with the adjacent second-level 



the inverting input terminal 58 of a differential ampli-  electrodes 30 and
52 to drive electric charges from fier 58 via a source follower amplifier
60 and a switch  potential well to potential well along the buried chan- 4
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of transfer of each electric charge  first-level and second-level transfer
electrodes 28 packet is determined by the potential difference be-  and 30
and the output gate electrode 40 in common tween adjacent potential wells
which In turn is deter-  to the first reference register 14, charge
transfer is mined by the voltage levels of the two-phase clock   performed
In the second reference register 18 at sub- signals (t1, *Q) coupled to a
battery 84 as well as other   5   stantially the same timing as in the
first reference reg- operating signals described later. That is, electric
ister 14. As set forth above, the charge applied to the charge packets
migrate among the asymmetrical po-    source region 44 of the second
reference register 16 tential wells at the various gates and electrodes
until  corresponds to its maximum charge rating. There- they find the local
potential minima or voltage maxi-  fore, when charge corresponding to the
depth of the ma.                                             1o  potential
well in the source region 34 of the first ref- Each electric charge thus
transferred through the  erence register 14 is transferred to the floating
diffu- second reference register 16 and output through the  slon 36, the
charge corresponding to the maximum floating diffusion region 46 Is
converted Into a corre-  charge rating of the second reference register 16
is sponding voltage by the source follower 68. The con-  transferred to the
floating diffusion region 46 of the verted voltage is sample-held by the
switch 70. The   15  second reference register 16. Source followers 60
switch 70 thus supplies a voltage corresponding to   and 68 operate
concurrently to convert the charge in the maximum charge rating of the
second reference   the floating diffusion regions 36 and 46 into voltages.
register 16 to the positive input terminal 66 of the dif-  The switches 54
and 70 also operate concurrently. As ferential amplifier 58. Since the
source region 4of  a result, voltage corresponding to the maximum the
second reference register 16 Is always saturated,   20   charge rating of
the second reference register 16 Is the voltage applied to the positive
inputterminal 66 of  applied to the positive Input terminal 66 of the
differ- the differential amplifier 58 constantly corresponds  ential
amplifier 58 simultaneously with the voltage to the full rating of the
second reference register 16.  from the switch 54. Upon starting the CCD,
the input voltage at the     The differential amplifier 58 outputs through
its negative input terminal 56 of the differential amplifier  25   output
terminal 76 a voltage corresponding to the dif- 58 is zero, since there is
no electric charge transfer-  ference between the input voltages. The
output vol- red to the floating diffusion region 36 of the first ref-  tage
of the differential amplifier 58 is fed back to the erence register 14. At
this time, since a voltage cor-  source region 34of the firstreference
register 14. The responding to the maximum charge rating of the sec-
feedback voltage from the differential amplifier 58 ond reference register
16 is applied to the positive in-  3o   adjusts the depth of the potential
well of the source put terminal, the output voltage of the differential am-
region 34, specifically such that the difference be- plifier 58 corresponds
to the maximum charge rating  tween the input voltages of the differential
amplifier of the second reference register 16. The output vol-  58 is
reduced to zero. As a result, the charge trans- tage of the differential
amplifier 58 serves as a feed-  ferred through the firstreference register
14 is held as back voltage for the first reference register 14. The   35
close as possible to the full charge transferred feedbackvoltage from the
differential amplifier 58 in-  through the second reference register 16.
creases the "depth" of the potential well at the source  In other words,
this feedback control causes the region 34 of the first reference register
14 by an  charge transferred through the first reference register amount
corresponding to the feedback voltage,        14 to match the charge output
by the second refer- K>    which, in turn, corresponds to the full rated
charge of  40   ence register 16, i.e., the maximum charge rating of the
second reference register 16.                   the second reference
register 16. When predetermined sampling pulse voltages VI        As set
forth above, the width of the inputend sec- and V2 are applied to the Input
gate electrodes 24 and  tion 18 of the second reference register 16 is half
that 26, an electric charge corresponding to the feedback  of the first
reference register 14, and thus the maxi- voltage is transferred to the
first-level and second-   45   mum charge rating of the first reference
register 14 is level transfer electrodes 28 and 30 from the source  twice
that of the second reference register 16. Since region 34. Subsequently,
repeated application of the  the charge transferred through
thefirstreference reg- clock pulse voltages *1 and +2 to the first-level
and  ister 14 is feedback controlled to correspond to the second-level
transfer electrodes 28 and 30 drives the  maximum handling charge of the
second reference electric charge packets to the floating diffusion re-  so
register, the first reference register 14 handles half gion 36 via the
transfer electrodes. The electric   (112) of its maximum charge rating. In
other words, charge transferred to the floating diffusion region is  the
first reference register 14 operates under a bias converted into a voltage
by the source follower 60.  of 112 of its maximum charge rating. Aiso, as
set forth The switch 54 then performs sample/holding of the    above, the
first reference register 14 has the same 



converted voltage. The voltage obtained by sam-  so   channel width a as
the signal register 12 and the ple/holding Is applied to the negative input
terminal 56  structure of the source region 34 matches that of the of the
differential amplifier 58.                    source region 22 of the
signal register 12. Therefore, Since the second reference register 16 has
the   the signal register 12 has substantially the same input 5    9
EP 0 394 017 B1                  10 structureasthefirstreferenceregister
14. Asaresult,     Furthermore, in accordance with the shown em- the bias
condition of the signal register 12 will always  bodiment, since the
channels of the signal register 12, be substantially equal to thatof the
first reference reg-  the first reference register 14, and the second
refer- ister 14. In other words, the bias on the signal register  ence
register 16 are aligned in parallel to each other, 12 substantially
corresponds to 112 of the maximum    5   the first-level transfer
electrodes 28 and the second- charge rating of the first reference register
14. On the  level transfer electrodes 30 can be conveniently other hand,
the Information signal supplied from the  formed in common toall three
registers 12,14 and 18. signal source 78 Is Input to the first Input gate
24.  Additionally, this allows the first and second input Therefore, the
signal register 12 will operate at the  electrodes 24 and 28 of the signal
register 12 and the centerof its dynamic range which Is especially advan-
10  first reference register 14 to be conveniently formed tageous when the
input from the signal source 78 Is  in common. Similarly, the output gate
electrode 40 in the form of a sine-wave.                         and the
pre-charge gate 42 of the first and second ref- According to the above
embodiment, due to the    erence register 14 and 16 can be formed in
common. effect of the differential amplifier and the feedback   Although
the aforementioned preferred embodi- control of the depth of the potential
well of the firstref-  *5   ment has been directed to a CCD with a signal
regis- erence register 14, the DC bias on the signal register  ter DC input
bias set in the center of its dynamic 12 can be automatically controlled to
the center half  range, the Invention is notilmited tothis specific level,
of its dynamic range. Therefore, according to the    but rather can be
selected to be any arbitrary value. shown embodiment, It is no longer
necessary to em-   It Is only necessary to elect the width of the second
ploy a conventional amplitude control for adjustment  20  reference
register in relation to the width of the first of the DC bias on the signal
register. Furthermore, it  reference register to obtain the desired level
of DC in- is also unnecessary to manually adjust the DC bias on  put bias.
For instance, If a DC. input bias lying at 3/4 the signal register 14, as
the DC bias can be automat-  of the maximum charge rating orof the dynamic
range ically controlled. In addition, since the first reference  is
preferred, then the width of the input end section 18 register 14 has
substantially the same Inputstructure   25   of the second reference
register 16 should be 3a/4, as the signal register 12 and has substantially
the  where a Is the channel width of the first reference reg- same
outputstructure as thatof the second reference  ister 14 and the signal
register 12. In this case, the in- register 16, the inputsection of
thefirst reference reg-  put bias will be clamped at the voltage level of
3/4 of ister 14 will be Influenced by the same temperature  the dynamic
range of the signal register. variation as that subjected to the input
section of the   3o  In the aforementioned embodiment, the charges signal
register 12. On the other hand, the output sec-  transferred through the
first and second reference tion of the first register 14 will be subject to
the Influ-  registers 14 and 18 are output to the source followers ences of
the same temperature variations as the out-  60 and 68 through the floating
diffusions 36 and 46 put section of the second output register 16. As a re-
and then Input to the input terminals 56 and 66 of the suit, the bias on
the first reference register 14 can be   as  differential amplifier 58.
However, the structure for maintained accurately at one-half rating. Thus,
the  example, may be used instead. DC input bias on the signal register 12
can be con-     Fig. 3 shows the second embodiment of CCD ao- stantly
maintained at one half the maximum charge    cording to the present
Invention. In this embodiment, rating irrespective of temperature
variations.       bias level selecting capability Is provided in addition
Furthermore, since the shown embodiment sep-  40  to the former embodiment.
Therefore, itshould be ap- arates input of the feedback signal and the
informa-  predated that except for the input structure and con- tion signal
respectively to the input gate and the   struction of the second reference
register, the shown source region, the shown embodiment enables direct
embodiment has substantially the same construction current level
reproduction and automatic bias control  as that In the former embodiment.
Therefore, the without requiring large capacity capacitor.     45  common
element to the former embodiment will be In order to fabricate the input
end section of the  hereafter represented by the same reference numer-
second reference register 16 at a channel width of   als and avoided the
detailed discussed. In other precisely 1/2 the width a of the first
reference register  words, the following discussion will be concentrated 14
and the signal regiter 12 in order to obtain a DC  to the particular
features of the shown embodiment input bias corresponding to 1/2 its
maximum charge   so  As can be seen from Fig. 3, a second reference rating,
the photo-mask pattern used during the ex-  register 100 has a first and
second input sections 102 posure process in the semi-conductor IC
fabrication  and 104. The first and second inputsections 102 and 



process should be designed to have an input channel  104 are connected to
common output section 106 of the proper width. According to the present
inven-  having the identical construction to that of the first ref- tion,
the DC bias level can be set with very high ac-  55   erence register 14.
The widths Wa and Wb of the first curacy simply by proper design of the
photo-mask     and second input sections 102 and 104 are selected pattern.
This production process also ensures good  to define the maximum charge
rating of the second reproducibility.
reference register. The firstand second inputsections 6    11
EP 0 394 017 B1                 12 102 and 104 has respective source
regions 108 and      register (14) and a second charge transferred 110
connected to a HIGH level voltage source H and    through said second
reference register (16), for a LOW level voltage source L via a bias level
switch-  deriving a feedback signal (76) having a value ing circuit 112
which is responsive to a switching sig-  corresponding to the difference
between said nal to selectively supply HIGH level voltage (e.g. 9V)   5
first and second charges, and for feedback con- and LOW level voltage (e.g.
5V) to one of the first and  trolling an input bias on said f irst
reference reg- second input sections 102 and 104 of the second ref-  Ister
(14) to produce said given fraction of said erence register 100.
first maximum charge rating, and feedback con- In the shown embodiment,
when the HIGH level       trolling the input bias on said signal register
(12) voltage is applied to the source region, charge injec-  10  to produce
substantially the same charge level as tion will not be caused and when the
LOW level vol-   that on said first reference register (14); charac- tage
is applied to the source region, charge can be in-  ternsed in that jected.
Therefore, by selectively applying HIGH and         said signal register
(12) has first (24) and LOW voltages to the source regions 108 and 110 of
second (22) mutually separate signal inputs, the the first and second input
sections, charge can be se-  15  Information signal source (78,79) being
connect- lectively transferred through one of the input section.  ed to
said first signal input (24) of said signal reg- Since the widths of the
input sections 102 and 104 are  ister (12) and said input bias being on
said second differentiated to each other, bias points with respect  signal
input (22); to the dynamic range can be varied.
said input section of said first reference The shown embodimentcan achieves
the advan-  20    register has third (24) and fourth (34) mutually <>
tage which is achieved by the first embodiment by     separate signal
inputs, said third signal input (24) separating the input of the
information signal and the  being In use connected to a constant voltage
feedback signal. In addition, the shown embodiment     source (87,89) and
said input bias being on said permits variation of the bias level of the
signal register  fourth signal input (34). without causing degradation of
performance of CCD   25 or causing complexity of the CCD construction.
2. A charge coupled device as set forth in claim 1, While the present
Invention has been disclosed In  wherein said first (24) and third (24)
signal Inputs terms of the preferred embodiment in order to facili-
comprise input gates and said second (22) and tate betterunderstanding
ofthe invention, itshould be  fourth (34) signal inputs comprise source re-
appreciated that the invention can be embodied in va-  30  gions. rious
ways without departing from the principle of the invention. Therefore, the
invention should be under-  3. A charge coupled device as set forth in
claim 1, stood to include all possible embodiments and mod-     wherein
said first (24) and third (24) signal inputs ifications to the shown
embodiments which can be       comprise source regions and said second (22)
embodied without departing from the principle of the   35  and fourth (34)
signal inputs comprise Input invention set out in the appended claims.
gates. 4. A charge coupled device as set forth in any one Claims
of claims 1 to 3, wherein said signal register (12) 40      has an input
section of substantially the same 1. A charge coupled device with automatic
adjust-     structure as said input section of said first refer- ment of an
Input bias, comprising:                 ence register (14). a signal
register (12) adapted to transfer Input electric charge;
5. A charge coupled device as set forth in claim 4, a first reference
register (14) adapted to  45  wherein said second reference register (16)
has transfer electric charges from Its Input section to  an output section
of substantially the same struc- its output section, said first reference
register  ture as said output section of said first reference (14) having a
first maximum charge rating;         register (14). asecond reference
register(16) to be sup- plied with a voltage (Vdd) substantially corre-  5o
6. A charge coupled device as set forth In claim 5, sponding to a second
maximum charge rating of      wherein said second reference register (16)
has 



said second reference register (16), said second   an input section of
substantially the same struc- maximum charge rating being a given fraction
of    ture as said Input section of said first reference said first maximum
charge rating;                  register (14) except that said Input
section of said an information signal source (78,79) con-  s5  second
reference register (16) has a narrower nected to said signal register (12);
and           channel than said input section of said first refer- a
feedback circuit (58) forcomparing afirst   ence register (14), which
narrower channel de- charge transferred through said first reference
fines said second maximum charge rating, 7    102 and 104 has respective
source regions 108 and      register (14) and a second charge transferred
110 connected to a HIGH level voltage source H and     through said second
reference register (16), for a LOW level voltage source L via a bias level
switch-  deriving a feedback signal (76) having a value ing circuit 112
which is responsive to a switching sig-  corresponding to the difference
between said nal to selectively supply HIGH level voltage (e.g. 9V)   5
first and second charges, and for feedback con- and LOW level voltage (e.g.
5V) to one of the first and  trolling an input bias on said first reference
reg- second Input sections 102 and 104 of the second ref-   ister (14) to
produce said given fraction of said erence register 100.
first maximum charge rating, and feedback con- In the shown embodiment,
when the HIGH level       trolling the input bias on said signal register
(12) voltage is applied to the source region, charge Injec-  10  to produce
substantially the same charge level as tion will not be caused and when the
LOW level vol-    that on said first reference register (14); charac- tage
is applied to the source region, charge can be in-  terised in that jected.
Therefore, by selectively applying HIGH and          said signal register
(12) has first (24) and LOW voltages to the source regions 108 and 110 of
second (22) mutually separate signal inputs, the the first and second input
sections, charge can be se-  i5  information signal source (78,79) being
connect- lectively transferred through one of the input section.  ed to
said first signal Input (24) of said signal reg- Since the widths of the
input sections 102 and 104 are  ister (12) and said input bias being on
said second differentiated to each other, bias points with respect  signal
input (22); to the dynamic range can be varied.
said input section of said first reference The shown embodiment can
achieves the advan-  20    register has third (24) and fourth (34) mutually
tage which Is achieved by the first embodiment by      separate signal
inputs, said third signal Input (24) separating the input of the
information signal and the  being in use connected to a constant voltage
feedback signal. In addition, the shown embodiment     source (87,89) and
said input bias being on said permits variation of the bias level of the
signal register  fourth signal Input (34). without causing degradation of
performance of CCD   25 or causing complexity of the CCD construction.
2. A charge coupled device as set forth in claim 1, While the
presentinvention has been disclosed in    wherein said first (24) and third
(24) signal inputs terms of the preferred embodiment in order to facill-
comprise input gates and said second (22) and tate better understanding of
the invention, itshould be  fourth (34) signal inputs comprise source re-
appreciated that the invention can be embodied in va-  3o  gions. rious
ways without departing from the principle of the invention. Therefore, the
invention should be under-  3. A charge coupled device as set forth in
claim 1, stood to include all possible embodiments and mod-     wherein
said first (24) and third (24) signal inputs ifications to the shown
embodiments which can be       comprise source regions and said second (22)
embodied without departing from the principle of the   35  and fourth (34)
signal inputs comprise input invention set out in the appended claims.
gates. 4. A charge coupled device as set forth in any one Claims
of claims I to 3, wherein said signal register (12) 40      has an input
section of substantially the same 1. A charge coupled device with automatic
adjust-      structure as said input section of said first refer- ment of
an input bias, comprising:                  once register (14). a signal
register (12) adapted to transfer input electric charge;
5. A charge coupled device as set forth In dlaim 4, a first reference
register (14) adapted to  4s  wherein said second reference register (16)
has transfer electric charges from its input section to  an output section
of substantially the same struc- its output section, said first reference
register  ture as said output section of said first reference (14) having a
first maximum charge rating;          register (14). a second reference
register (16) to be sup- plied with a voltage (Vdd) substantially corre-
5o  6. A charge coupled device as set forth in claim 5, sponding to a
second maximum charge rating of       wherein said second reference
register (16) has 



said second reference register (16), said second    an input section of
substantially the same struc- maximum charge rating being a given fraction
of    ture as said input section of said first reference said first maximum
charge rating;                   register (14) exceptithatsaid inputsection
of said an information signal source (78,79) con-  5s  second reference
register (18) has a narrower nected to said signal register (12); and
channel than said input section of said first refer- a feedback circuit
(58) forcomparing a first  ence register (14). which narrower channel de-
charge transferred through said first reference     fines said second
maximum charge rating. 7    * ' I ~~1111111111111111111111111 1111 13
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coupled device as set forth in claim 6,   an dem ersten Referenzregister
(14), um den ge- wherein said signal register (12) and said first   gebenen
Bruchteil der ersten maximalen La- (14) and second (16) reference registers
have     dungsmenge zu erzeugen, und zur Rrlckkopp- parallel charge
transfer channels and share com-  lungsregelung der Elngangsvorspannung an
mon substrate (10) and at least one common   5     dem Signalregister (12),
um im wesentlichen das transfer electrode.
gleiche Ladungsniveau wie dasjenige in dem er- sten Referenzregistbr (14)
zu erzeugen, 8. A charge coupled device as set forth In any one    dadurch
gekennzelchnet, dal of the preceding claims wherein said second ref-
das Signalregister (12) erste (24) und erence register (16) has first (102)
and second   io  zwelte (22) voneinandergetrennte Signaleingan- (104) input
sections having mutually different     ge hat, die Informationssignalquelle
(78, 79) mit maximum charge ratings and an output section       dem ersten
Signalelngang (24) des Signalregi- (106) common to said first (102) and
second        sters (12) verbunden ist und die Eingangsvor- (104) input
sections, said first (102) and second  spannung an dem zwelten
Signaleingang (22) (104) input sections being adapted to selectively  15
iiegt, transfer charge.                                        der
Eingangsabschnitt des ersten Refe- renzregisters dritte (24) und vierte
(34) voneinan- 9. A charge coupled device as set forth In cdaim 8,   der
getrennte SignaleingInge hat, der dritte Si- which further comprises means
for selectively      gnaleingang (24) im Betrieb mit einer Konstant-
supplying predetermined magnitude of voltage   20  spannungsquelle (87, 89)
verbunden ist und die signal to one of said first (102) and second (104)
Eingangsvorspannung an dem vierten Signalein- inputsections lbrtransfering
charge through one   gang liegt. of said first (102) and second (104) Input
sec- tions.                                         2. Ladungsgekoppelte
Einrichtung nach Anspruch 25      1, bei der die ersten (24) und dritten
(24) Signal- einginge aus Eingangs-Gates bestehen und die Pathntansprfche
zweiten (22) und vierten (34) Signaleingange aus Source-Bereichen bestshen.
1. Ladungsgekoppelte Einrichtung mit selbsttatiger Einstellung einer
Eingangsvorspannung, mit  30  3. Ladungsgekoppelbt Einrichtung nach
Anspruch elnem Signalregister (12), das dazu be-      1, bei der die ersten
(24) und dritten (24) Signal- stimmt ist, eine elektrische Eingangsladung
zu     eingange aus Source-Bereichen bestshen und ibertragen,
die zweiten (22) und vierten (34) Signaleingange einem ersten
Referenzregilter (14), das      aus Elngangs-Gates bestshen. dazu bestimmt
!st, elektrlsche Ladungen von sel-  35 nem Eingangsabschnitt zu seinem
Ausgangsab-    4. Ladungsgekoppelte Elnrichtung nach elnem der schnitt zu
Obertragen, wobei des erste Referenz-  AnsprOche I bis 3, be! der das
Signalregister (12) register (14) eine erste maximale Ladungsmenge
elnen Eingangsabschnitt von Im wesentlichen enthalt,
der gleichen Struktur wie dlejenige des Emn- einem zweiten Referenzregister
(16), des   4o  gangsabschnitts des ersten Referenzregisters mit elner
Spannung (Vdd) zu versorgen ist, de el-  (14) hat nerzweiten maximalen
Ladungsmenge des zwei- ten Referenzregisters (16) entspricht, wobei die  5.
Ladungsgekoppelte Elnrichtung nach Anspruch zweite maximale Ladungsmenge
ein gegebener         4, bei der das zweite Referenzregister (16) einen
Bruchtell der ersten maximalen Ladungemenge   45  Ausgangsabschnitt von im
wesentilchen derglel- ist,
chen Struktur wie diejenige des Ausgangsab- einer Informationssignalquelle
(78, 79),     schnitts des ersten Referenzregisters (14) hat. die mit dem
Signalregister (12) verbunden ist, 



und                                            6. Ladungsgekoppelte
Einrichtung nach Anspruch elner Rfickkopplungsschaltung (58) zum   5o  5,
be! der des zweite Referenregister (16) elnen Vergleichen einer ersten
Ladung, die durch das     Eingangsabschnitt von im wesentlichen der glei-
erste Referenzregister (14) Obertragen ist, und    chen Struktur wie
diejenige des Eingangsab- einer zwelten Ladung, die durch das zweite Re-
schnitts des ersten Referenzregisters (14) mit ferenzregister (16)
Obertragen ist, zum Ableiten  Ausnahme derTatsache hat, daB dos zweite Re-
eines Rfickkopplungsignals (76), das einen Wert  6S  ferenzregister einen
schmaleren Kanal als der hat welcher der Dlfferenz zwischen den ersten
Eingangsabschnitt des ersten Referenzregisters und zweiten Ladungen
entspricht, und zur R(Ick-   (14) hat, welcher schmalere Kanal die zweite
ma- kopplungsregelung einer Eingangsvorspannung       ximale Ladungsmenge
bestimmt. 8    15                  EP 0 304 017 B1                16
C 1 ILIII'j IBI1 ' M    S 7. Ladungegekoppelte Einrichtung nach Anspruch
tour une polarisatbon d'entrie surledit premier re- 6, bei der das
Signalregister (12) und die ersten  gistre de reference (14) pour produire
ladite frao- (14) und zweiten (16) Referenzregister parallels  tion donnee
de ladite valeur nominate de charge Ladungsulbertragungskanile haben und
ein ge-       maximum et pour commander en retour la polari- meinsames
Substrat (10) und zumindesteine ge-   s  sation d'entree sur ledit registre
de signal (12) meinsame Obertragungselektrode haben.              afin de
produire sensiblementie meme niveau de charge quo celul sur ledit premier
registre de re- 8. Ladungsgekoppelte Einrichtung nach einem der
ference (14), vorhergehenden Anspr~iche, bei der das zweite
caractdrise en ce quo: Referenzregister (16) erste (102) und zweite  1o
ledit registre de signal (12) comports des (104) Eingangsabschnitte, die
vonelnander un-      premeire (24) et seconds (22) entrees de signal
terschiedliche maximale Ladungsmengen ha-          mutuellement separees,
la source de signal d'in- ben, und eonen Ausgangsabschnitt (106) hat, der
formation (78, 79) etant connectde a ladite pro- den ersten (102) und
zwelten (104) Eingangsab-     miere entree de signal (24) dudit registre de
sl- schnitten gemelnsam Ist, wobei die ersten (102)  15  gnal (12) et
ladite polarisation d'entree etant ap- und zweiten (104) Eingangsabschnitte
dazu bo-      pliquee sur ladite seconds entree de signal (22); stimmt
sind, wahlwelse Ladung zu Obertragen.            ladite section d'entrde
dudit premier regis- tre de reference comports des trolsibme (24) et 9.
Ladungsgekoppeltt Einrichtung nach Anspruch        quatrieme (34) entries
de signal mutuellement 8, die ferner Mittel zum wahlwelsen Zufflhren ei-
20  separees, ladite troislime entree de signal (24) ner vorbostimmten
Gr8oe sines Spannungsasi-        etant en utilisation connectie A une
source de gnals zu elnem der ersten (102) und zweiten       tension
constants (87, 89) et ladite polarisation (104) Eingangsabschnitte zum
Obertragen von        d'entree etant appltquie sur ladite quatrieme en-
Ladung durch eonen der ersten (102) und zweiten    tree de signal (34).
(104) Eingangsabschnittb umfaSt.          25 2. Disposltif A couplage de
charge selon la revendi- catIon 1, dans lequel leadites premibre (24) et
Rovendlcatlons                                        troisibme (24)
entrees de signal comprennent des grilles d'entree et lesdites seconds (22)
et 1. Dispositif A couplage de charge avec riglage au-  3o  quatrieme (34)
entries de signal comprennent tomatique d'une polarisatbon d'entres,
compre-     des rigions de source. nant: un registre de signal (12) concu
pour     3. Dtspositif A couplage de charge selon la revendi- transferer
une charge electrique d'entree;         cation 1, dans lequel lesdites
premiere (24) et un premier registre de rifirencoe (14)  35   troisieme
(24) entries de signal comprennent conu pour transfirer des charges
electriques      des regions de source et lesdites seconds (22) et depuls
sa section d'entree sur sa section de sor-  quatrieme (34) entries de
signal comprennent tie, ledit premier registre de reference (14) pre-  des
grilles d'entree. sentant une premiere valour nominate de charge j..>
maximum;                                   40  4. Dispositif A couplage de
charge solon t'une quel- un second registre de reference (18) des-
conque des revendicatlons I A 3, dans lequel le- tin6 A se voir appliquer
une tension (Vdd) qul     dit registre de signal (12) comportb une section
correspond sensiblement A une seconde valeur       d'entree
presentantsensiblement la meme struc- nominale de charge maximum dudit
second re-       ture quo ladite section d'entree dudit premier re- gistre
de rifirence (16), taditb seconds valour  45  gistre de reference (14).
nominale de charge maximum etant une fraction 



donnie de ladite premibre valeur nominale de   5. Dispositif a couplage de
charge selon la revendi- charge maximum;
cation 4, dana lequel ledit second registre de rb- une source de signal
d'lnformation (78,79)   firence (16) comport. une section de sortie pre-
connectee audit registre de signal (12); et  50   sentant sensiblement la
meme structure que la- un circuitde retour(58) pourcomparerune      ditb
section de sortie dudit premir registre de ri- premiere charge transferie
par l'intermediaire    firence (14). duditpremierregistre de reference (14)
otune se- conde charge transfereo par l'intermidaire dudit  6. Dispositif A
couplage de charge solon la revendi- second registre de reference (1 6)
pour deriver un  65  cation 5, dans lequel ledit second registre de ri-
signal de retour (76) presentant une valour qui   firence (16) comporte une
section dentrie pre- correspond A Ia difference entre lesdites premi-
sentant sensiblement la mime structure quo ta- re et seconde charges et
pour commander en re-     dKe section d'entree dudit premier registre de
ri- 9    17                  EP 0 34 017B                    18 1!3NI
1 |||| ||||| ference (14) A l'oxcoeption du fait que ladito seo- tion
d'entree dudit seocond registre de r6ference (16) comporte un canal plus
6trolt que ladito seo- tion d'entr6e dudit premier registre de r6firence
(14), lequel canal plus etroit d6finit ladite secon-   5 de valeur nominale
de charge maximum. 7. Dispositif a couplage de charge selon la revendi-
cation 6, dans lequel ledit registre de signal (12) etlesdits premier (14)
etsecond (16) registres de   10 r6ference comportent des canaux de
transfert de charge parallbles et partagent un substrat commun (10) et au
mods une 6lectrode de trans- fert commune. 15 8. Dispositif A couplage de
charge solon l'une quel- conque des revendications precedentes, dans le-
quel ledit second registre de r6f6renco (16) comporto des premiere (102) et
seconde (104) sections d'entree presentant des valeurs noml-  20 nales de
charge maximum mutuellement diffe- rentes et une section de sortie (106)
commune auxdites premibre (102) et second. (104) sec- tions d'entree,
lesdites premibre (102) et secon- de (104) sections d'entree etant concues
pour  25 transf6rer shlectivement une charge. 9. Dlspositif A couplage de
charge selon la revendi- cation 8, lequel comprend en outre un moyen pour
appliquer sblectivement une amplitude pr6-  30 d6terminee d'un signal de
tension sur l'une des- dites premiere (102) et seconde (104) sections
d'entree pourtransf6rerune charge parl'lntermh- diaire de l'une desdites
premibre (102) et secon- de (104) sections d'entree.                35 K)
40 45 50 55 10    


