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Abstract:

A highly accurate exposure control system using a frame interline
transfer (FIT) CCD image sensor is proposed for consumer still video
cameras.

In a still video camera, a solid state image sensor, for instance a CCD,

is generally used as an input device. This sensor requires highly accurate
exposure control with an error margin of less than £0.2~0.3EV. It is
difficult to achieve such accuracy at low production cost using
mechanical shutter system.
In our system, an electronic shutter, which is a feature of the FIT CCD
image sensor, is used instead of a mechanical shutter. The exposure error
of the electronic shutter is much lower than that of mechanical shutter
systems used in conventional still video cameras. Moreover, this
electronic shutter can be used with flash at shutter speeds of up to about
1/500s. The accuracy of this system is much higher than that of a
mechanical system, and the system has the further advantages of smaller
size and lower cost compared to conventional automatic control
systems.

For efficient simplicity, the iris system is constructed of an F2.8 solid
aperture and an F5.6 and F11 moving aperture unit controlled by two
solenoids for aperture selection. Although the system is simple and
compact, it is highly accurate.
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Fig.1 Block diagram of KC-300
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Fig.3 Block diagram of exposure control system

Table 1

a. Iris mechanism

Features of iris and shutter

Mechanism A tic iri Iris mechanism
Items utomatic iris of KC-300
Driving Voltage-impression Plunger ON/OFF
method type analog method | type digital method
Movable 5-6 sheets 1 sheet
blade .
Any F-value can be | Only 3 kinds of F-
Accuracy selected, but an values are selected,
accuracy is poor. but an accuracy is
high.
Cost Expensive Cheap
b. Shutter mechanism

echanism

[tems

Focal plane shutter

FIT-CCD electronic
shutter

Dispersion caused

Dispersion of clock

Accuracy by unstable shutter | in control circuit
curtain speed

Continuous | 10 frames per second | 60 frames per second

shot due to shutter charge | theoretically

Photographing

To be controlled at
strobe side.
Shutter speed usable

Photographing with
strobe is possible
with shutter closed.

SLR------ ¥2,000

with strobe is synchronizing To be synchronized
speed or slower speed| up to about 1/500
than that. sec.
Down to low cost
30. Cost 3.5V ¥15.000 owing to improve-

ment in yield of CCD.
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Fig.4 Mechanism and operation of iris
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Fig.7 Operation of FIT CCD
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