USOORE36812E

United States Patent .9 111] E Patent Number: Re. 36,812
Tani [45] Reissued Date of Patent:  Aug. 8, 2000
[54] DRIVING APPARATUS OF IMAGE PICK-UP 4,626,915 12/1986 Takatsu .
DEVICE FOR PREVENTING LEAKAGE OF 4,783,702 11/ }988 Sone et al. .
ACCUMULATED ELECTRICAL CHARGES 4,809,073 2/1989  Chiba et al. .
4,845,566  7/1989 Sakai et al. .
| : : 4,875,101 10/1989 Fndo et al. .
|75] Inventor: Nobuhiro Tani, Tokyo, Japan 4975777 12/1990 Tee et al.
(73] Assignee: Asahi Kogaku Kogyo Kabushiki o1t 81004 Tozeta
Kaisha, Tokyo, Japan S i |
FOREIGN PATENT DOCUMENTS
[21]  Appl. No.: 08/698,105 0026904 4/1981 FEuropean Pat. Off. .
ST 0083376  7/1983 FEuropean Pat. Off. .
[22] - Fled; Aug. 15, 1996 0265271 4/1988 European Pat. Off. .
Related U.S. Patent Documents ggggggg gﬁggg E?;Efeean Pat. OIf. .
Reissue of: 61-94466  5/1986 Japan .
[64] Patent No.. 5,339,162 63-246083 10/1988 Japan .
Issued: Aug. 16, 1994 8905039  6/1989 WIPO .
Appl. No.: 08/051,809
Filed: Apr. 26, 1993 OTHER PUBLICAITONS

U.S. Applications:

[63] Continuation of application No. 07/561,718, Aug. 1, 1990,

abandoned.
[30]
Aug. 8, 1989  [IP] Japan .....cccccccvvervirverneeneennenne

51] Int. C1.” HO4N 5/335

52] US.Cl o, 348/298; 348/314; 348/363;
348/250

Field of Search 348/294, 295,
348/296, 297, 298, 299, 311, 312, 314,

323, 324, 363, 250, 316, 248, 249, 241,

243; HO4N 5/335

IForeign Application Priority Data

|[JTP|  Japan 1-206245

[58]

[56] References Cited

U.S. PATENT DOCUMENTS

4,032,976  6/1977 Levine .

_..__-6 e

Copy of Search Report 1ssued by the National Institute for
Industrial Property on May 13, 1993.
A Copy ot a U.K. Examiner’s Report 1ssued on Apr. 7, 1993.

Primary Examiner—Iuan Ho
Attorney, Ageni, or Firm—Greenblum & Bernstein, P.L.C.

57] ABSTRACT

An 1mage pick-up device driving apparatus including an
image pick-up device having a light receiver which converts
an 1mage of an object to be taken to electrical signal charges
to be accumulated, and a signal transfer device which
transiers the accumulated signal charges, and a controller for
controlling the 1mage pick-up device to prevent unnecessary
clectrical charges accumulated by the light receiver from
leaking into the signal transfer device before the electrical
charges accumulated in the light receiver and transferred to
the signal transfer device are read.
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DRIVING APPARATUS OF IMAGE PICK-UP
DEVICE FOR PREVENTING LEAKAGE OF
ACCUMULATED ELECTRICAL CHARGES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This application 1s a continuation of U.S. application Ser.
No. 07/561,718, filed Aug. 1, 1990, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present 1nvention relates to a driving apparatus of an
image pick-up device which can be advantageously used 1n
an electronic still camera.

2. Description of the Related Art

In FIG. 11 which shows a block diagram of a known
clectronic still camera, a lens 1 forms an 1mage by receiving
light from an object (not shown) to be captured on a CCD
3 through a diaphragm 2. A record/play-back portion 4
modulates picture signals (luminance signal and color
signal) output from the CCD 3 to record it on a magnetic disc

S.

A photometering element 6 receives light from the object
to output electrical signals to a photometering portion 7. The
output of the photometering portion 7 1s sent to a micro
processing unit (MPU) 8. A release switch 9 is actuated to
take a picture. A clock generator 10 for driving the CCD 3
1s controlled by the MPU 8 to output clock signals
CV1~CV4 for driving the CCD 3 and various timing signals.
A multiplexer 11 selects one of the clock signals PV1~-PV4
from the MPU 8 and the clock signals CV1~CV4 from the

clock generator 10 to output clock signals V1~V4.

A driver 12 produces clock signals ®V1~®V4 for driving
the CCD 3 from the clock signals V1~V4 mput thereto from
the multiplexer 11. One of a transfer clock signal CTG
output from the clock generator 10 and a compulsive trans-
fer clock signal PTG output from the MPU 8 1s selected by
an accumulation control selecting switch 13 to output 1t to
the driver 12. The diaphragm 2 is controlled to open and
close by a driving circuit 14.

The 1mage pick-up operation of the electronic still camera
mentioned above is as follows (FIGS. 12 and 13). The image
pick-up operation 1s generally controlled by the MPU 8.

When the release switch 9 1s made ON, the signal from the
photometering element 6 1s detected by the photometering,
portion 9 to output a signal corresponding to the luminance
of the object to the MPU 8. The MPU 8 performs an
arithmetic operation to obtain a numerical aperture Av and
electronic shutter speed (period) Tv in accordance with the
signal input thereto from the photometering portion 7, as

shown at (a) and (¢) in FIG. 12.

The timing generator 10 periodically outputs the clock
signals CTG (FIG. 12(k)) at 1/60 second interval, in syn-
chronization with the vertical synchronous signal VD (FIG.
12(b)). The MPU 8 outputs the switching signal Ps (FIG.
12(h)) of logic “H”, and accordingly, the selecting switch 13
connects the terminal of the signal CTG to the terminal of
the driver 12, so that the signal CTG 1s supplied to the driver
12 (FI1G. 12(d)). The multiplexer 11 selects the clock signals
CV1~CV4 output from the clock generator 10 to output the
clock signals V1~V4 to the driver 11 when the switching
signal Ps 1s logic “H”.

The driver 12 produces clock signals ®V1~-®V4 (FIG.
13(f)~(1)) for driving the CCD 3 in accordance with the
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2

clock signals V1~V4 and the clock signal TG (or CTG or
PTG) (FIGS. 13(a)~(e)).

The clock signals ®V1~®V4 consist of three-valued
levels VH, VM and VL. When the clock signals are level
VH, the electrical charges are transferred to the vertical
transter CCD’s from photo diodes which constitute the CCD
3. When the clock signals are level VM or VL, the charges
of the vertical transfer CCD’s are transferred to the hori-
zontal transfer CCD or a sweeping drain. The direction of

the transfer i1s controlled by the phase of the clock signals
OV1-DdV4.

Thus, the unnecessary charges which are accumulated 1n
the period TVn are transferred to the vertical transter CCD’s
in accordance with the clock signal CTG, and are then swept
therefrom through the sweeping drain in accordance with the

clock signals ®V1~®dV4, as shown in FIG. 12(d).

The MPU 8 controls the drive circuit 14 to open the
diaphragm 2 at a predetermined numerical aperture obtained

thereby (FIG. 12(e)).

Upon the completion of the sweeping of unnecessary
charges and the setting of the diaphragm 2, the signal Ps 1s
inverted to logic “L”, m synchronization with the vertical
synchronous signal, as shown in FIG. 12(h). As a result, the
multiplexer 11 selects the clock signals PV1~PV4 from the
MPU 8 to output 1t to the driver 12. The selection switch 13
1s switched to connect to the terminal of the driver 12 to the
terminal of the signal PTG. The MPU 8 generates the clock
signal PTG at a time 1n which the interval of the two adjacent

clock signals CTG 1s 1identical to the arithmetically obtained
period Tv, as shown in FIGS. 12(d) and (j).

The charges accumulated 1n the photo diodes of the CCD
3 are transferred to the vertical transfer CCD’s and
thereatter, the charges corresponding to the quantity of light
of the object are accumulated during the period Tv.

The MPU 8 inverts the signal Ps to logic “H” during the
period Tv synchronously with the vertical synchronous
signal 1n the period Tv to output the signal PVH to the clock
cgenerator 10, to thereby output the high speed sweeping
clock signals CV1-~CV4. As a result, the unnecessary
charges which are transferred to the vertical transter CCD’s
and which are accumulated during the period Tvn+1 are
swept through the sweeping drain at a high speed (FIG.
12(d)).

Upon the completion of the high speed sweeping, the
charges of the photo diodes are transferred to the vertical
transter CCD’s 1n accordance with the clock signal CTG.
The signal Ps 1s again inverted to “L”, as shown 1n FIG.
12(h). Then, the diaphragm 2 is driven to close (FIG. 12(¢)).
Consequently, relatively intensive light 1s mcident upon the
CCD 3 after the lapse of the period Tv, so that the charges
produced by the photo diodes leak out into the vertical
transter CCD’s 3 to prevent the occurrence of smear.

After the diaphragm 2 1s closed, the signal REC 1s output
from the MPU 8 to the record/play-back portion 4 and the
magnetic disc 5. Also, the signal Ps becomes “H”, and the
signal PHV becomes “L”, respectively (FIGS. 12(f), (h) and
(1)). Consequently, the clock signal CV1~CV4 are output
again from the clock generator 10 at low speed, so that the
signals are read from the vertical transfer CCD’s through the
horizontal transfer CCD to be supplied to the record/play-
back portion 4. Thereafter, the record/play-back portion 4
performs an FM-modulation of the signals to output the
modulated signals to the magnetic disc § to be recorded, as

shown in FIGS. 12(d), (f) and (g).

As can be seen from the foregoing, since the charges
which are accumulated during the operation of the electronic
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shutter are transterred and read when the diaphragm 2 1is
closed, no smear occurs.

However, if a relatively intensive light 1s incident before
the diaphragm 2 1s closed, the charges overflow from the
photodiode 1nto other photodiode or the vertical transfer

CCD’s, so that a so-called blooming phenomenon occurs, as
shown 1n FIG. 14.

SUMMARY OF THE INVENTION

The primary object of the present invention 1s to prevent
the blooming phenomenon.

To achieve the object mentioned above, according to the
present invention, there 1s provided an 1mage pick-up device
driving apparatus comprising an image pick-up device hav-
ing a light receiver which converts an 1mage of an object to
be taken to electrical signal charges to be accumulated, and
a signal transfer device which transfers the accumulated
signal charges, and a control means for controlling the image
pick-up device to prevent unnecessary electrical charges
accumulated by the light receiver from leaking into the
signal transfer device before the electrical charges accumu-
lated 1n the light receiver and transferred to the signal
transfer device are read.

With this arrangement, the electrical charges which are
accumulated by the charge accumulating device (light
receiver), such as photo diodes are not discharged into the
signal transfer device, such as CCD, before the accumulated
charges are read through the signal transfer device, and
accordingly, no blooming occurs.

According to another aspect of the present invention,
there 1s provided an 1mage pick-up device comprising a light
receiver which converts an image of an object to be taken to
electrical signal charges to be accumulated, a signal transfer
portion which transfers the signal charges accumulated in
the light receiver, and a signal sweeping portion through
which the electrical charges accumulated in the light
receiver are directly swept.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1nvention will be described below 1n detail with
reference to the accompanying drawings, in which:

FIG. 1 1s a block diagram of an electronic still camera
which has therein a driving apparatus of an image pick-up
device according to an embodiment of the present invention;

FIGS. 2 and 3 are a schematic plan view and a sectional
view of a CCD 1mage pick-up device shown in FIG. 1;

FIG. 4 1s a block diagram showing a driver of a CCD
image pick-up device driving apparatus shown in FIGS. 2
and 3, respectively;

FIGS. 5a—5¢ and 6a—6c¢ are timing charts of the operations

of main components of an electronic still camera shown 1n
FIG. 1;

FIG. 7 1s a schematic sectional view showing the opera-
tion of a CCD mmage pick-up device;

FIG. 8 1s a block diagram of main components of an
clectronic still camera having an i1mage pick-up device

driving apparatus, according to another embodiment of the
present mvention;

FIG. 9a-9; are a timing chart of operations of the main
components of an electronic still camera shown 1 FIG. §;

FIG. 10 1s a schematic sectional view showing the opera-
fion of a CCD 1mage pick-up device shown i FIG. 9;

FIG. 11 1s a block diagram of the main components of a
known electronic still camera having an i1mage pick-up
device driving apparatus, according to the prior art;
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FIGS. 12a-12k and 13a—131 are timing charts of the
operations of a known electronic still camera shown 1n FIG.

11; and,

FIG. 14 1s a schematic view showing the blooming,
phenomenon which occurs 1n a known electronic still cam-
era.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In FIG. 1 which shows a first embodiment of a driving
apparatus of an image pick-up device according to the
present invention, the components corresponding to those of
FIG. 11 are designated with the same reference numerals.

A driver 21 outputs the signal ®OFD corresponding to the
signal POFD from the MPU 8 to the CCD 3. The other

construction shown 1n FIG. 1 1s same as that of FIG. 11.

In FIG. 2, numeral 31 designates photo diodes which
constitute picture elements 1n a matrix arrangement, and
numeral 32 designates vertical transfer CCD’s (vertical
CCD registers) which transfer the charges transferred
through respective transfer gates (switching elements) 36
from the associated photo diodes 31 to the sweeping drain 33
or the horizontal transfer CCD (horizontal CCD register) 34.
Numeral 35 designates a charge detector which output the
charges read from the horizontal transfer CCD’s 34 as a
voltage signal. The photo diodes 31, the vertical transfer
CCD’s 32, etc. are formed on a same IC substrate (integrated
circuit board).

Each unit cell 37 has one photodiode 31 and a VOD 38 to
which a predetermined voltage VSUB 1s applied. In FIG. 3,
numeral 51 designates an n-type substrate (N-SUB) on
which the photo diodes 31 are formed between the P-well
and the n-layer 52. The vertical transter CCD’s 32 are
formed by metal (Si) electrodes, an oxide layer SiO., the
n-layer 52 and the P-well. Numeral 54 designates intercep-
fion plates of aluminium which prevent light from being
incident upon the vertical transfer CCD’s 32.

On the rear surface of the substrate 51 are provided
overtlow gates ®OFD which are located below one end of
the photo diodes 31. The overtlow gates ®OFD serve as
sweeping gates which sweep the unnecessary charges accu-
mulated 1n the photo diodes 31 into the substrate 51.

In FIG. 4 which shows a block diagram of a driver 21 by

way of example, numerals 22 and 23 designate voltage
circuits which supply predetermined voltages V1 and V2
which are selected by a voltage selecting circuit 24.

The apparatus of the invention operates as follows (FIG.
5).

When the release switch 9 1s made ON, the charges
corresponding to an object image are accumulated by the
photo diodes 31 and are then transferred to the vertical
transfer CCD’s 32, these CCDs are the same as those
mentioned above (FIG. §(a)~(e), (h)~(j) and (1)).

When the transfer clock signal CTG 1s output from the
timing generator 10 to complete the electronic shutter
operation, the MPU 8 as a control means controls the driving
circuit 14 to close the diaphragm 2, so that the signal POFD
to be output to the driver 21 1s mverted for example from
level “L” to level “H”. When the signal POFD 1s inverted
from level “L” to level “H”, the switch 24 (FIG. 4) of the
driver 21 1s switched to connect the second voltage circuit 23
to the terminal of the signal ®OFD, 1.e. the CCD 3. As a

result, the overflow signal ®OFD output from the driver 21
1s switched from the low voltage V1 to the high voltage V2

(FIG. 5(k)).
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This will become clearer when the timing chart shown in
FIG. 6 1s referred to.

In FIG. 6, when the transtfer clock signal CTG 1s input by
the switch 13 (FIG. 6(b)), the driver 12 sets the level of the
clock signals ®V1~®V4 which are produced 1n accordance
with the clock signals V1~V4 from the multiplexer 11 1n the
period corresponding to the transfer clock signal CTG to be
the highest level (FIG. 6(a)). As result, the charges of the
photo diodes 31 are transferred to the vertical transfer
CCD’s 32, so that the accumulation of the charges

(exposure) is finished. After the transfer is finished, the
voltage 1s switched from V1 to V2 (FIG. 6(c)).

The voltage V1 (V2) is supplied to the VOD 38 as the
VSUB.

As can be seen 1n FIG. 7, when the voltage VSUB 1s
changed to a higher voltage V2, the photo diodes 31, the
N-substrate on the gates ®OFD and the P-well (FIG. 3) are
emptied to have a decreased potential well. Consequently,
the accumulation capacitance of the charges of the photo
diodes 31 1s reduced. As a result, even if relatively strong
light 1s 1incident, the charges generated thereby in the photo
diodes 31 are swept from the gates ®OFD into the
N-substrate 51, so that no charge overtlows into the vertical
transter CCD’s 32. Namely, no blooming occurs.

If the switching of the voltage from V1 to V2 1s carried
out before the transfer clock signal CTG i1s output, the
signals to be recorded disappear. Theretfore, the switching of
the voltage should be effected after the completion of the
output of the transter clock signal CTG.

When the diaphragm 2 1s completely closed, the voltage
VSUB is changed again to a lower value of V1 (FIG. S(¢)
and (k)). Thereafter, the charges accumulated during the
pertod Tv are read to be recorded on the magnetic disc 3

(FIG. 5 (d), (1), (g), (h) and (1)).

FIG. 8 shows a driving apparatus of an image pick-up
device according to another embodiment of the present
invention. In FIG. 8, the components corresponding to those
shown in FIG. 1 are designated with the same reference
numerals.

In FIG. 8, the clock signal CTG generated by the clock
generator 10 1s directly supplied to the driver 12 without
through the switch 13 shown in FIG. 1. The CCD 3 used in
this embodiment 1s constructed so that when the voltage
VSUB 1s set to be V2, the charges accumulated 1n the photo
diodes 31 are completely swept toward the substrate 51. The
other construction of the embodiment shown in FIG. 8 1is
same as that of the first embodiment shown i FIG. 1.

The operation of the second embodiment, shown 1n FIG.
8, is as follows (FIG. 9).

The operations where the unnecessary charges, accumu-
lated during the period Tv and which are transferred to the
vertical transter CCD’s 32 and swept after the release switch
0 1s actuated, are the same as those in the first embodiment
(FIGS. 9(a)~(e), (h) and (j)). Note, however, that the sweep-
ing operation of the unnecessary charges 1s carried out by
setting the voltage VSUB to V2, as will be described
hereinafter.

Thereatfter, in the second embodiment, the MPU 8 outputs
the signal POFD, instead of the 1ssuance of the transfer clock
signal PTG immediately before the shutter operates, so that
the driver 21 1nstantancously sets the signal ®OFD to be V2
(high level), (FIG. 9(1)).

In the second embodiment, as shown in FIG. 10, when the
voltage VSUB 1s set to be V2, the charges accumulated in
the photo diodes 31 are completely swept toward the sub-
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6

strate 51. As a result, only the charges corresponding to the
quantity of object light made incident for the exposure time
Tv are accumulated. Namely, this 1s equivalent to the
operation when the electronic shutter operates only during
the time Tv.

When the exposure time Tv lapses, the clock generator 10
produces the transfer clock signal CTG, so that the signal
charges accumulated by the photo diodes 31 are transferred

to the vertical transfer CCD’s 32 to complete the exposure
(FIG. 9(d)). After the transfer is finished, the diaphragm 2 is

closed (FIG. 9(e)). Before the diaphragm 2 1s closed after the
completion of the transfer, the overflow signal ®OFD 1s
changed from V1 to V2 (FIG. 9(1)). Therefore, even if light
1s 1ncident upon the photo diodes 31 before the diaphragm
2 1s closed, the charges produced thereby are completely
swept 1nto the substrate 51.

The subsequent operations to read the signal charges
accumulated during the exposure period Tv 1n order to

record the read signal charges on the magnetic disc § are
same as those shown in FIGS. 9(d), (f), (g) and (h).

The above discussion has been directed to the embodi-
ments 1n which the 1image pick-up device to be driven 1s the
CCD. The present invention can be applied to the drive of an

image pick-up device other than the CCD.

As can be understood from the foregoing, according to the
present invention, even 1if light 1s incident on the 1mage
pick-up device before the signals are read from the 1mage
pick-up device, the electrical charges accumulated by the
charge accumulating device do not leak therefrom into the
transfer elements, and accordingly, no blooming occurs.

I claim:

1. An 1mage pick-up driving apparatus, comprising:

an 1mage pick-up device having a light receiving portion

that converts an 1mage of an object to be photographed
into electrical charges to be accumulated, and a signal
transfer portion that transfers said accumulated electri-
cal charges;

first means for controlling said 1mage pick-up device by
periodically 1ssuing a first signal for transferring elec-
trical charges accumulated in said light receiving por-
tion to said signal transfer portion, said first controlling
means 1ssuing a second signal for starting an accumu-
lation of electrical charges 1n said light receiving por-
tion and for discharging unnecessary electrical charges
accumulated in said signal transfer portion [to] through
a [substrate] sweeping drain of said image pick-up
device;, and

second means for controlling said 1mage pick-up device

by 1ssuing a third signal for discharging unnecessary
electrical charges directly to [said] a substrate over a
period of time from when electrical charges accumu-
lated 1n said light receiving portion are transferred to
said signal transter portion, 1n response to said first
signal 1ssued by said first controlling means, until a
diaphragm associated with said image pick-up device 1s
completely closed.

2. The image pick-up driving apparatus of claim 1,
wherein said light receiving portion comprises a number of
independent electrical charge accumulating elements 1n a
matrix arrangement.

3. The 1mage pick-up driving apparatus of claim 2,
wherein said signal transfer portion comprises arrays of
vertical transfer portions corresponding to rows of said
clectrical charge accumulating elements.

4. The image pick-up driving apparatus of claim 3, further
comprising an integrated circuit substrate on which said
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independent electrical charge accumulating elements and
said vertical transfer portions are formed.

5. The 1mage pick-up driving apparatus of claim 1, further
comprising a recorder for recording said accumulated elec-
trical charges onto a recording medium.

6. The 1mage pick-up driving apparatus of claim 3§,
wherein said recording medium comprises a magnetic disc.

7. The 1mage pick-up driving apparatus of claim 1, further
comprising means for driving said pick-up device.

8. The image pick-up driving apparatus of claim 7,
wherein said driving means outputs an accumulation signal
for accumulating said electrical charges mto said light
receiving portion.

9. The image pick-up driving apparatus of claim 1,
wherein said discharging of unnecessary electrical charges
accumulated in said signal transfer portion through said
sweeping drain occurs prior to said starting of accumulation
of electrical charges in said light receiving portion.

10. An image pick-up driving apparatus, COmprising:

an image pick-up device having a light receiving portion

that converts an image of an object to be photographed
into electrical charges to be accumulated, and a signal
ransfer portion that transfers said accumulated elec-
trical charges;

first means for controlling said image pick-up device by
pertodically issuing a first signal for transferring elec-
irical charges accumulated in said light receiving por-
lion to said signal transfer portion, said first control-
ling means issuing a second signal for: (i) discharging
unnecessary electrical charges accumulated in said
light receiving portion towards a substrate, and (ii) for
then starting an accumulation of electrical charges in
said light receiving portion; and

second means for controlling said image pick-up device
by issuing a third signal for discharging unnecessary
electrical charges directly to said substrate over a
pertod of time from when electrical charges accumiui-
lated 1n said light receiving portion are transferred to
said signal transfer portion, in response to said first
signal issued by said first controlling means, uniil a
diaphragm assoctated with said image pick-up device
is completely closed.

11. The image pick-up driving apparatus of claim 10,
wherein said discharging of unnecessary electrical charges
accumulated in said light receiving portion towards said
substrate occurs prior to said starting of accumulation of
electrical charges in said light receiving portion.

12. The tmage pick-up driving apparatus of claim 10,
wherein satd light receiving portion comprises a plurality of
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independent electrical charge accumulating elements
arranged n a matrix.
13. An image pick-up driving apparatus, comprising.
an image pick-up device, comprising.
a light receiving portion that generates and accumii-
lates electrical charges corresponding to an object,
and

a transfer portion that transfers electrical charges
accumulated in said light receiving portion;

a diaphragm that controls an amount of light that

impinges said image pick-up device; and

a controller that issues a first signal to said image pick-up

device for transferring electrical charges accumulated
in said light receiving portion to said transfer portion,
and a second signal to sard image pick-up device for
discharging electrical charges accumulated in said
light receiving portion towards a substrate, wherein
said controller continues issuing said second signal
after said first signal is issued, until said diaphragm is
completely closed.

14. The image pick-up driving apparatus of claim 13,
further comprising a recorder that records electrical
charges read out from said image pick-up device.

15. The image pick-up driving apparatus of claim 13,
wherein said controller issues a third signal for reading out
said electrical charges in said transfer portion.

16. The tmage pick-up driving apparatus of claim 15,
wherein said controller periodically issues said first signal,
said controller issuing a fourth signal for transferring
electrical charges accumulated in said light receiving por-
fion to said transfer portion, said fourth signal being issu-
able at a defined timing relative to said periodic issuance of
said first signal, said controller issuing said third signal at
a high speed in order to discharge unnecessary electrical
charges in said transfer portion through a sweeping drain of
said image pick-up device, said third signal being issued
prior to an issuance of said first signal.

17. The tmage pick-up driving apparatus of claim 15,
wherein said controller periodically issues said first signal,
said second signal being issuable at a defined timing relative

o said periodic issuance of said first signal, so that said
unnecessary electrical charges in said light receiving por-
fion are discharged towards said substrate.

18. The image pick-up device driving apparatus of claim
13, further comprising means for driving said diaphragm.
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