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Description

Technical Field

[0001] The present invention relates to a photodetector
including a plurality of photodiodes arranged.

Background Art

[0002] A photodetector is an apparatus comprising a
plurality of photodiodes arranged one-dimensionally or
two-dimensionally, and an integrating circuit including an
amplifier and an integral capacitance part, and may fur-
ther comprise signal processing circuits subsequent
thereto (see for example, Japanese Patent Application
Laid-open Gazzete No. H9-270960). With this photode-
tector, electric charges of amounts that are in accordance
with the intensities of light made incident onto the respec-
tive photodiodes are output by the photodiodes, these
electric charges are accumulated in the integrating ca-
pacitance elements, and voltages that are in accordance
with the amounts of the accumulated electric charges are
output from the integrating circuit. Then an A/D convert-
ing circuit converts the voltages outputted from the inte-
grating circuit, into digital values. The photodetector is
arranged to detect light incident on a photosensitive sur-
face on which a plurality of photodiodes are arranged,
based on the digital values outputted from the respective
A/D converting circuits in accordance with amounts of
electric charges generated in the respective photodi-
odes.
[0003] US 2001/008422 describes a solid-state imag-
ing device formed from a two-dimensionally arrayed pho-
todetector array.

Disclosure of the Invention

[0004] However, such a photodetector is required to
improve the processing speed of the A/D converting cir-
cuits to high speed in order to implement fast photode-
tection, and an increase of power consumption of the A/D
converting circuits will result from the fast operation of
the A/D converting circuits with reduction of A/D conver-
sion error. With integration of many A/D converting cir-
cuits, the problem of heat generation will occur with in-
crease in the power consumption of the A/D converting
circuits. Therefore, there is a limit to the fast operation of
the A/D converting circuits.
[0005] The present invention has been accomplished
in order to solve the above problem and an object of the
invention is to provide a photodetector capable of fast
operation with inclusion of A/D converting circuits.
[0006] In accordance with the present invention there
is provided a photodetector, as described in claim 1.
[0007] With the photodetector of the present invention,
for each value of m and each value of n, the electric charg-
es that are respectively generated in accordance with
the incidence of light in K photodiodes PDk,m,n (k = 1 to

K) are successively input and accumulated in a single
integrating circuit and a voltage that is in accordance with
the amount of the accumulated electric charges is output
from the integrating circuit. Then the A/D converting cir-
cuit outputs a digital value according to the voltage out-
putted from the integrating circuit. Therefore, this photo-
detector is able to achieve fast operation.
[0008] This invention’s photodetector is preferably fur-
ther equipped with CDS circuits, each being arranged
between an integrating circuit and an A/D converting cir-
cuit, inputting the voltage output from the integrating cir-
cuit, and outputting a voltage expressing the fluctuation
of the input voltage over a fixed time. In this case, since
the voltage output from each integrating circuit is input
into a CDS circuit and the voltage expressing the fluctu-
ation of the input voltage over a fixed time is output from
the CDS circuit, the fluctuation of the offset of the amplifier
of the integrating circuit can be eliminated by the CDS
circuit.
[0009] With this invention’s photodetector, the (K 3 M
3 N) photodiodes PDk,m,n are preferably arranged in M
rows and (K 3 N) columns either two-dimensionally
(when M = 2) or one-dimensionally (when M = 1), with
each photodiode PDk,m,n being positioned at the position
of the m-th row and (n + (k - 1)N)-th column. In this case,
the processes (electric charge accumulation and filtering,
and where necessary, CDS) concerning the photodiodes
can be carried out in the order of alignment in each col-
umn for each row.

Brief Description of the Drawings

[0010]

Fig. 1 is an overall diagram of a photodetector 1 in
accordance with an embodiment.
Fig. 2 is a partial diagram of the photodetector 1 in
accordance with the embodiment.
FIG. 3 is a circuit diagram of photodetector 1 of the
embodiment.
Fig. 4 is a timing chart for explaining operations of
the photodetector 1 in accordance with the embod-
iment.

Best Modes for Carrying Out the Invention

[0011] In the following, embodiments of the present
invention will be explained in detail with reference to the
accompanying drawings. In the explanation of the draw-
ings, constituents identical to each other will be referred
to with numerals identical to each other without repeating
their overlapping descriptions.
[0012] FIG 1 is an overall diagram of a photodetector
1 of the embodiment. FIG. 2 is a partial diagram of pho-
todetector 1 of the embodiment. The details of a photo-
detection unit 10, shown in FIG 1 are shown in FIG 2.
[0013] A photodetector 1, which is illustrated in these
figures, is equipped with photodetection unit 10, (M 3 N)
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integrating circuits 201,1 to 20M,N, (M 3 N) CDS circuits
301,1 to 30M,N, (M 3 N) filter circuits 401,1 to 40M,N, (M
3 N) A/D converters 501,1 to 50M,N, and a control circuit
60. Photodetection unit 10 has (K 3 M 3 N) photodiodes
PD1,1,1 to PDK,M,N and (K 3 M 3 N) switches SW1,1,1 to
SWK,M,N. Here, K indicates an integer no less than 2, M
indicates an integer no less than 1, and N indicates an
integer no less than 2. Also, in regard to k, m, n, which
shall be used below, k indicates integers no less than 1
and no more than K, m indicates integers no less than 1
and no more than M, and n indicates integers no less
than 1 and no more than N. In FIG. 1 and FIG. 2, K is set
to 2 and M and N are both set to 4.
[0014] Each photodiode PDk,m,n generates electric
charges of an amount that is in accordance with an inci-
dent light intensity and accumulates these electric charg-
es in a junction capacitance portion. These (K 3 M 3 N)
photodiodes PDk,m,n are arranged at equal intervals in
M rows and (K 3 N) columns either two-dimensionally
(when M = 2) or one-dimensionally (when M = 1). Each
photodiode PDk,m,n is positioned at the position of the m-
th row and the (n + (k - 1)N)-th column. Switches SWk,m,n
are provided in a one-to-one correspondence with re-
spect to photodiodes PDk,m,n and are arranged between
PDk,m,n and signal lines SLm,n Each set of K photodiodes
PDk,m,n (k = 1 to K) is connected via the corresponding
switches SWk,m,n to a signal line SLm,n. Each signal line
SLm,n is connected to an input end of an integrating circuit
20m,n. The opening/closing of each set of M switches
SWk,m,n (m = 1 to M) is controlled together by a control
signal output to a control line CLk,n from control circuit 60.
[0015] Each of integrating circuits 20m,n is provided in
correspondence to K photodiodes PDk,m,n (k = 1 to K),
inputs and accumulates the electric charges that are gen-
erated respectively at these K photodiodes PDk,m,n (k =
1 to K) and arrive successively via switches SWk,m,n and
signal line SLm,n, and outputs a voltage that is in accord-
ance with the amount of the accumulated electric charg-
es. Each CDS (correlated double sampling) circuit 30m,n
inputs the voltage output from the corresponding inte-
grating circuit 20m,n and outputs a voltage expressing the
fluctuation over a fixed time of this voltage.
[0016] Each filter circuit 40m,n inputs the voltage output
from the corresponding CDS circuit 30m,n, reduces the
thermal noise component contained in this voltage, and
outputs the voltage after reduction of the thermal noise
component. Each filter circuit 40m,n is preferably a low-
pass filter with filter characteristics that can reduce ther-
mal noise components. Each A/D converter 50m,n inputs
the voltage output from the corresponding filter circuit
40m,n, performs A/D conversion of this voltage, and out-
puts a digital value that is in accordance with this voltage
(analog value).
[0017] Control circuit 60 outputs control signals for con-
trolling the opening/closing of the respective (K 3 M 3
N) switches SW1,1,1 to SWK,M,N, to control lines CLk,n.
Control circuit 60 also controls the respective operations
of integrating circuits 20m,n, CDS circuits 30m,n, and A/D

converters 50m,n.
[0018] FIG. 3 is a circuit diagram of photodetector 1 of
the present embodiment. For the sake of simplification,
just one of each of photodiodes PDk,m,n, switches
SWk,m,n, integrating circuits 20m,n, CDS circuits 30m,n,
filter circuits 40m,n, and A/D converters 50m,n are shown
in the figure.
[0019] Integrating circuit 20m,n has an amplifier A20, an
integrating capacitance element C20, and a switch SW20.
The input terminal of amplifier A20 is connected to signal
line SLm,n. Integrating capacitance element C20 and
switch SW20 are arranged in parallel between the input
and output terminals of amplifier A20. The opening/clos-
ing of switch SW20 is controlled by control unit 60. When
switch SW20 is closed, integrating capacitance element
C20 is discharged and the voltage output from integrating
circuit 20m,n is initialized. On the other hand, when switch
SW20 is open, the electric charges arriving via signal line
SLm,n are accumulated in the integrating capacitance el-
ement C20 and a voltage that is in accordance with the
amount of electric charges accumulated in this integrat-
ing capacitance element C20 is output from integrating
circuit 20m,n.
[0020] CDS circuit 30m,n has an amplifier A30, an inte-
grating capacitance element C31, a junction capacitance
element C32, and a switch SW30. The input terminal of
amplifier A30 is connected via junction capacitance ele-
ment C32 to the output terminal of amplifier A20 of inte-
grating circuit 20m,n. Integrating capacitance element C31
and switch SW30 are arranged in parallel between the
input and output terminals of amplifier A30. The open-
ing/closing of switch SW30 is controlled by control unit
60. When switch SW30 is closed, integrating capacitance
element C31 is discharged and the voltage output from
CDS circuit 30m,n is initialized. On the other hand, on-
wards from a time t at which switch SW30 is open, electric
charges corresponding to the fluctuation of the voltage
output from integrating circuit 20m,n, are accumulated in
integrating capacitance element C31 and a voltage that
is in accordance with the amount of electric charges ac-
cumulated in this integrating capacitance element C31 is
output from CDS circuit 30m,n.
[0021] Filter circuit 40m,n has a resistance element R40
and a capacitance element C40. Resistance element R40
is arranged between the input end and the output end of
filter circuit 40m,n and the output end thereof is connected
via capacitance element C40 to the ground potential. This
filter circuit 40m,n acts as a low-pass filter and in term of
filter characteristics, the cutoff frequency thereof is in ac-
cordance with the resistance value of resistance element
R40 and the capacitance value of capacitance element
C40.
[0022] The characteristic values of the respective ele-
ments in the circuit diagram shown in FIG. 3 are, for ex-
ample, as follows. That is, the sum of the junction capac-
itance value Cd of photodiode PDm,n and the parasitic
capacitance value of signal line SLm,n is 220pF and the
resistance value of signal line SLm,n is 1kΩ. The capac-
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itance value Cf of integrating capacitance element C20
of integrating circuit 20m,n is 1.25pF, the frequency band-
width B of amplifier A20 of integrating circuit 20m,n is
1MHz, and the input transistor’s transconductance Gm
of amplifier A20 is 10mS. The temperature T is 27°C. In
this case, the thermal noise Vn generated at amplifier A20
of integrating circuit 20m,n is 1210mVrms. If the capaci-
tance value of capacitance element C40 of filter circuit
40m,n is 100pF and the resistance value of resistance
element R40 of filter circuit 40m,n is 20kΩ, the cutoff fre-
quency of the filter characteristics of filter circuit 40m,n
will be 0.08MHz and the thermal noise component con-
tained in the voltage output from filter circuit 40m,n will be
reduced to 724mVrms.
[0023] The operations of the photodetector 1 of the
present embodiment shall now be described. The pho-
todetector 1 of the present embodiment operates as de-
scribed below under the control of control unit 60. FIG 4
is a timing chart illustrating the operations of photodetec-
tor 1 of the present embodiment. With this photodetector
1, the first row to the M-th row operate in parallel.
[0024] In this figure, the opening/closing of switch
SW1,m,1, the opening/closing of switch SW1,m,2, the
opening/closing of switch SW1,m,3, the opening/closing
of switch SW1,m,4, the opening/closing of switch SW2,m,1,
the opening/closing of switch SW2,m,2, the opening/clos-
ing of switch SW2,m,3, and the opening/closing of switch
SW2,m,4 are shown in that order from the top. Thereafter,
the output voltage of integrating circuit 20m,1, the output
voltage of integrating circuit 20m,2, the output voltage of
integrating circuit 20m,3, the output voltage of integrating
circuit 20m,4, the output voltage of filter circuit 40m,1, the
output voltage of filter circuit 40m,2, the output voltage of
filter circuit 40m,3, the output voltage of filter circuit 40m,4,
the output digital value of A/D converter 50m,1, the output
digital value of A/D converter 50m,2, the output digital
value of A/D converter 50m,3, and the output digital value
of A/D converter 50m,4 are shown.
[0025] Also as shown in this figure, the operations of
photodetector 1 are divided into the eight periods of T1,1,
T1,2, T1,3, T1,4, T2,1, T2,2, T2,3, and T2,4 that cycle. The
duration T of each of these periods Tk,n is fixed. Switch
SW1,m,1 is closed during period T1,1, switch SW1,m,2 is
closed during period T1,2, switch SW1,m,3 is closed during
period T1,3, switch SW1,m,4 is closed during period T1,4,
switch SW2,m,1 is closed during period T2,1, switch
SW2,m,2 is closed during period T2,2, switch SW2,m,3 is
closed during period T2,3, and switch SW2,m,4 is closed
during period T2,4. Subsequently, such opening and clos-
ing of the switches are repeated.
[0026] Switch SW1,m,1 is closed during period T1,1. Al-
so, prior to this period T1,1, switch SW20 of integrating
circuit 20m,1 closes once and then opens and the output
voltage of integrating circuit 20m,1 is thereby initialized.
When switch SW1,m,1 closes, the electric charges gen-
erated in photodiode PD1,m,1 and accumulated in the
junction capacitance portion until then are input via switch
SW1,m,1 and signal line SLm,1 into integrating circuit 20m,1

and become accumulated in integrating capacitance el-
ement C20 of integrating circuit 20m,1 and a voltage that
is in accordance with the amount of the accumulated
electric charges is output from integrating circuit 20m,1.
After period T1,1, the output voltage of integrating circuit
20m,1 is held until period T1,3, and when switch SW20 of
integrating circuit 20m,1 closes at period T1,4, the output
voltage of integrating circuit 20m,1 is initialized.
[0027] The output voltage of integrating circuit 20m,1 is
input into CDS circuit 30m,1. From this CDS circuit 30m,1
is output a voltage that is in accordance with the amount
of fluctuation of the output voltage of integrating circuit
20m,1 in the fixed duration from period T1,1 to T1,2. The
output voltage of CDS circuit 30m,1 is input into filter circuit
40m,1 and the thermal noise component is reduced. How-
ever, due to the filter characteristics of filter circuit 40m,1,
the output voltage waveform of filter circuit 40m,1 is dulled
in comparison to the output voltage waveform of CDS
circuit 30m,1.
[0028] At the point at which the output voltage of filter
circuit 40m,1 is stable, this voltageis A/D converted by
A/D converter 50m,1 and a digital value is output from
A/D converter 50m,1 in period T1,3. The digital value that
is output from A/D converter 50m,1 in period T1,3 is in
accordance with the amount of electric charges that have
moved from the junction capacitance portion of photodi-
ode PD1,m,1 to integrating capacitance element C20 of
integrating circuit 20m,1 and thus in accordance with the
intensity of light incident on photodiode PD1,m,1 in period
T1,1.
[0029] Switch SW2,m,1 is closed during period T2,1. Pri-
or to this period T2,1, switch SW20 of integrating circuit
20m,1 closes once and then opens and the output voltage
of integrating circuit 20m,1 is thereby initialized. When
switch SW2,m,1 closes, the electric charges generated in
photodiode PD2,m,1 and accumulated in the junction ca-
pacitance portion until then are input via switch SW2,m,1
and signal line SLm,1 into integrating circuit 20m,1 and are
accumulated in integrating capacitance element C20 of
integrating circuit 20m,1 and a voltage that is in accord-
ance with the amount of the accumulated electric charges
is output from integrating circuit 20m,1. After period T2,1,
the output voltage of integrating circuit 20m,1 is held until
period T2,3, and when switch SW20 of integrating circuit
20m,1 closes at period T2,4, the output voltage of integrat-
ing circuit 20m,1 is initialized.
[0030] The output voltage of integrating circuit 20m,1
is input into CDS circuit 30m,1. From this CDS circuit 30m,1
is output a voltage that is in accordance with the amount
of fluctuation of the output voltage of integrating circuit
20m,1 in the fixed duration from period T2,1 to T2,2. The
output voltage of CDS circuit 30m,1 is input into filter circuit
40m,1 and the thermal noise component is reduced. How-
ever, due to the filter characteristics of filter circuit 40m,1,
the output voltage waveform of filter circuit 40m,1 is dulled
in comparison to the output voltage waveform of CDS
circuit 30m,1.
[0031] At the point at which the output voltage of filter
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circuit 40m,1 is stable, this voltage is A/D converted by
A/D converter 50m,1 and a digital value is output from
A/D converter 50m,1 in period T2,3. The digital value that
is output from A/D converter 50m,1 in period T2,3 is in
accordance with the amount of electric charges that have
moved from the junction capacitance portion of photodi-
ode PD2,m,1 to integrating capacitance element C20 of
integrating circuit 20m,1 and thus in accordance with the
intensity of light incident on photodiode PD2,m,1 in period
T2,1.
[0032] In the above, the operations of switch SW1,m,1,
switch SW2,m,1, integrating circuit 20m,1, CDS circuit
30m,1, filter circuit 40 m,1, and A/D converter 50m,1, that
is, the operations in the case where n is 1 was described.
For n = 2 to 4, the same operations are carried out with
the timing of the operations being shifted.
[0033] A digital value that is in accordance with the
intensity of light incident on photodiode PD1,m,1 is thus
output in period T1,3, a digital value that is in accordance
with the intensity of light incident on photodiode PD1,m,2
is output in period T1,4, a digital value that is in accord-
ance with the intensity of light incident on photodiode
PD1,m,3 is output in period T2,1, a digital value that is in
accordance with the intensity of light incident on photo-
diode PD1,m,4 is output in period T2,2, a digital value that
is in accordance with the intensity of light incident on
photodiode PD2,m,1 is output in period T2,3, a digital value
that is in accordance with the intensity of light incident
on photodiode PD2,m,2 is output in period T2,4, a digital
value that is in accordance with the intensity of light in-
cident on photodiode PD2,m,3 is output in the subsequent
period T1,1, and a digital value that is in accordance with
the intensity of light incident on photodiode PD2,m,4 is
output in period T1,2.
[0034] As described above, with photodetector 1 of the
present embodiment, (K 3 M 3 N) photodiodes PDk,m,n
are arranged in M rows and (K 3 N) columns in photo-
detection unit 10, and processes (electric charge accu-
mulation, CDS, filtering, and A/D conversion) regarding
the (K 3 N) photodiodes PDk,m,n (k = 1 to K, n = 1 to N)
of each row are carried out successively at each time T.
Meanwhile, each of the electric charge accumulation op-
eration in integrating circuit 20m,n, the CDS operation in
CDS circuit 30m,n, the filtering operation in filter circuit
40m,n, and the A/D conversion operation in A/D converter
50m,n is carried out at each time (N 3 T).
[0035] In the photodetector 1 of the present embodi-
ment, each A/D converting circuit 50m,n is arranged to
perform the processing at intervals of the time (N3T)
only, which moderates the demand for fast processing
on the A/D converting circuit 50m,n and thus suppresses
increase of power consumption in the A/D converting cir-
cuit 50m,n.
[0036] The filter circuit 40m,n reduces the thermal noise
component included in the voltage outputted from the
integrating circuit 20m,n. Although the voltage waveform
from the filter circuit 40m,n becomes duller, the operation
from the charge accumulation in the integrating circuit

20m,n to the A/D conversion in the A/D converting circuit
50m,n is performed at intervals of the time (N3T), and
the A/D converting circuit 50m,n performs the A/D con-
version at the point of time when the voltage from the
filter circuit 40m,n becomes stable. Therefore, this pho-
todetector 1 is able to improve the S/N ratio of photode-
tection while maintaining the fast operation of photode-
tection. Since the improvement in the S/N ratio of photo-
detection is achieved without increase in the transcon-
ductance Gm of the input transistor of the amplifier A20
in the integrating circuit 20m,n, an increase is suppressed
in the power consumption of the amplifier A20, and the
problem of heat generation is also reduced in this respect.
[0037] Also, since by the provision of CDS circuit 30m,n,
the offset fluctuation of amplifier A20 of integrating circuit
20m,n is eliminated by CDS circuit 30m,n, the S/N ratio of
photodetection is improved from this point as well.
Though CDS circuit 30m,n also contains amplifier A30,
the thermal noise generated at this amplifier A30 is minute
in comparison to the thermal noise generated at amplifier
A20 included in integrating circuit 20m,n.
[0038] Furthermore, since (K 3 M 3 N) photodiodes
PDk,m,n are arranged in M rows and (K 3 N) columns,
each photodiode PDk,m,n is positioned at the position of
the m-th row and the (n + (K - 1)N)-th column, and the
processes (electric charge accumulation, CDS, filtering,
and A/D conversion) regarding photodiodes PDk,m,n are
carried out in the order of alignment in each column for
each row, the storage and image processing of the pho-
todetection data obtained by the photodetector 1 are fa-
cilitated.

Industrial Applicability

[0039] As has been described in detail above, with the
photodetector of the present invention, for each value of
m and each value of n, the electric charges that are re-
spectively generated in accordance with the incidence
of light in K photodiodes PDk,m,n (k = 1 to K) are succes-
sively input and accumulated in a single integrating circuit
and a voltage that is in accordance with the amount of
the accumulated electric charges is output from the inte-
grating circuit. Then the A/D converting circuit outputs a
digital value according to the voltage outputted from the
integrating circuit. Therefore, this photodetector is able
to perform fast operation.

Claims

1. A photodetector comprising:

(K x M x N) photodiodes PDk,m,n (K being an
integer of no less than 2; k being integers of no
less than 1 and no more than K; M being an
integer of no less than 1; m being integers of no
less than 1 and no more than M; N being an
integer of no less than 2; and n being integers
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of no less than 1 and no more than N), each
generating an electric charge by an amount cor-
responding to an intensity of light incident ther-
eon;
(M x N) integrating circuits, one of each being
provided in correspondence to K photodiodes
PDk,m,n (k = 1 to K) among the (K x M x N) pho-
todiodes PDk,m,n and each successively input-
ting and accumulating the electric charges gen-
erated at the K photodiodes PDk,m,n (k = 1 to K)
and outputting a voltage that is in accordance
with the amount of the accumulated electric
charges;
A/D converting circuits, each A/D converting cir-
cuit being provided in correspondence to one of
said (M x N) integrating circuits, and outputting
a digital value according to the voltage outputted
from the corresponding integrated circuit;
wherein the (K x M x N) photodiodes PDk,m,n are
arranged in M rows and (K x N) columns either
two-dimensionally (when M=2) or one-dimen-
sionally (when M=1), with each photodiode
PDk,m,n being positioned at the position of the
m-th row and (n+(k-1)N)-th column;
switches SWk,m,n are provided in a one-to-one
correspondence with respect to photodiodes
PDk,m,n and are arranged between the photodi-
odes PDk,m,n and signal lines SLm,n;
each set of K photodiodes PDk,m,n (k=1 to K) is
connected via the corresponding switches
SWk,m,n to a signal line SLm,n;
each signal line SLm,n is connected to an input
end of an integrated circuit; and
switches SWk,m,n on each column are connect-
ed to the same control line CLk,n and the open-
ing/closing of each column of switches SWk,m,n
is controlled together by a control signal that is
transmitted via the control line CLk,n, wherein
switches SWk,m,n having the same m and n val-
ues are connected to the same integrated circuit.

2. The photodetector according to claim 1, further com-
prising CDS circuits, each being arranged between
said integrating circuit and said A/D converting cir-
cuit, inputting the voltage output from the integrating
circuit, and outputting a voltage expressing the fluc-
tuation of the input voltage over a fixed time.

Patentansprüche

1. Photodetektor, der Folgendes aufweist:

(K x M x N) Photodioden PDk,m,n (wobei K eine
Ganzzahl von nicht weniger als 2 ist; k Ganz-
zahlen von nicht weniger als 1 und nicht mehr
als K sind; M eine Ganzzahl von nicht weniger
als 1 ist; m Ganzzahlen von nicht weniger als 1

und nicht mehr als M sind; N eine Ganzzahl von
nicht weniger als 2 ist; und n Ganzzahlen von
nicht weniger als 1 und nicht mehr als N sind),
die jeweils eine elektrische Ladung mit einer
Größe, die einer Intensität von darauf einfallen-
dem Licht entspricht, erzeugen;
(M x N) integrierte Schaltungen, wobei jeweils
eine in Verbindung mit K Photodioden PDk,m,n
(k = 1 bis K) unter den (K x M x N) Photodioden
PDk,m,n vorgesehen ist und wobei jede nachei-
nander die elektrischen Ladungen, die an den
K Photodioden PDk,m,n (k = 1 bis K) erzeugt wer-
den, eingibt und anhäuft und eine Spannung
ausgibt, die der Größe der angehäuften elektri-
schen Ladungen entspricht;
A/D wandelnde Schaltungen, wobei jede A/D
wandelnde Schaltung in Verbindung mit einer
der (M x N) integrierten Schaltungen vorgese-
hen ist und einen digitalen Wert gemäß der
Spannung ausgibt, die aus der entsprechenden
integrierten Schaltung ausgegeben wird;
wobei die (K x M x N) Photodioden PDk,m,n in M
Reihen und (K x N) Spalten entweder zweidi-
mensional (wenn M = 2) oder eindimensional
(wenn M = 1) angeordnet sind, wobei jede Pho-
todiode PDk,m,n an der Position der mten Reihe
und (n+(k-1)N)ten Spalte positioniert ist;
wobei Schalter SWk,m,n in einer Eins-zu-eins-
Entsprechung in Bezug auf die Photodioden
PDk,m,n vorgesehen sind und zwischen den
Photodioden PDk,m,n und Signalleitungen SLm,n
angeordnet sind;
wobei jeder Satz von K Photodioden PDk,m,n (k
=1 bis K) über die entsprechenden Schalter
SWk,m,n mit einer Signalleitung SLm,n verbun-
den ist;
wobei jede Signalleitung SLm,n mit einem Ein-
gangsende einer integrierten Schaltung verbun-
den ist; und
Schalter SWk,m,n an jeder Spalte mit derselben
Steuerleitung CLk,n verbunden sind und das Öff-
nen/Schließen einer jeden Spalte von Schaltern
SWk,m,n zusammen durch ein Steuersignal ge-
steuert wird, das über die Steuerleitung CLk,n
übertragen wird, wobei Schalter SWk,m,n, die
dieselben m- und n-Werte aufweisen, mit der-
selben integrierten Schaltung verbunden sind.

2. Photodetektor nach Anspruch 1, der ferner CDS-
Schaltungen aufweist, wobei jede zwischen der in-
tegrierten Schaltung und der A/D wandelnden Schal-
tung angeordnet ist, die Spannungsausgabe aus der
integrierten Schaltung eingibt und eine Spannung
ausgibt, die die Schwankung der Eingangsspan-
nung über einen festgelegten Zeitraum ausdrückt.
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Revendications

1. Photodétecteur comprenant :

(K 3 M 3 N) photodiodes PDk,m,n (K étant un
nombre entier supérieur ou égal à 2 ; k étant un
nombre entier supérieur ou égal à 1 et inférieur
ou égal à K ; M étant un nombre entier supérieur
ou égal à 1 ; m étant des nombres entiers su-
périeurs ou égaux à 1 et inférieurs ou égaux à
M ; N étant un nombre entier supérieur ou égal
à 2 ; et n étant des nombres entiers supérieurs
ou égaux à 1 et inférieurs ou égaux à N), cha-
cune générant une charge électrique d’une
quantité correspondant à une intensité de la lu-
mière incidente sur celle-ci ;
(M 3 N) circuits d’intégration, chacun étant four-
ni en correspondance avec K photodiodes
PDk,m,n (k = 1 à K) parmi les (K 3 M 3 N) pho-
todiodes PDk,m,n et chacun accumulant et intro-
duisant successivement les charges électriques
générées aux K photodiodes PDk,m,n (k = 1 à K)
et délivrant en sortie une tension qui est en fonc-
tion de la quantité des charges électriques
accumulées ;
des circuits de conversion A/N, chaque circuit
de conversion A/N étant fourni en correspon-
dance avec l’un desdits (M 3 N) circuits d’inté-
gration, et délivrant en sortie une valeur numé-
rique en fonction de la tension délivrée en sortie
par le circuit intégré correspondant ;
où les (K 3 M 3 N) photodiodes PDk,m,n sont
agencées en M colonnes et (K 3 N) colonnes
soit bidimensionnellement (lorsque M = 2), soit
unidimensionnellement (lorsque M = 1), avec
chaque photodiode PDk,m,n étant positionnée à
la position de la m-ième colonne et de la (n + (k-
1)N)-ième colonne ;
des commutateurs SWk,m,n sont prévus dans
une correspondance bi-univoque par rapport
aux photodiodes PDk,m,n et sont agencés entre
les photodiodes PDk,m,n et des lignes de signal
SLm,n ;
chaque ensemble de K photodiodes PDk,m,n (k
= 1 à K) est relié via les commutateurs SWk,m,n
correspondants à une ligne de signal SLm,n ;
chaque ligne de signal SLm,n est reliée à une
extrémité d’entrée d’un circuit intégré ; et
les commutateurs SWk,m,n sur chaque colonne
sont reliés à la même ligne de commande CLk,n
et l’ouverture/fermeture de chaque colonne de
commutateurs SWk,m,n sont commandées en-
semble par un signal de commande qui est
transmis via la ligne de commande CLk,n, où les
commutateurs SWk,m,n ayant les mêmes va-
leurs m et n sont reliés au même circuit intégré.

2. Photodétecteur selon la revendication 1, compre-

nant en outre des circuits CDS, chacun étant agencé
entre ledit circuit d’intégration et ledit circuit de con-
version A/N, introduisant la tension délivrée en sortie
par le circuit d’intégration, et délivrant en sortie une
tension exprimant la fluctuation de la tension d’en-
trée sur une période de temps fixe.
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