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We have been studying a CMOS image
sensor overlaid with a HARP (High-gain
Avalanche Rushing amorphous

photoconductor) film. The aim of studying this new
type of imaging device, which we call a "solid-state
HARP image sensor", is to develop a highly
sensitive solid-state image sensor. This device
requires a readout circuit with a high signal-to-noise
ratio (SNR) to make full use of the potential of the
HARP film, i.e., that of providing signal
amplification with little additional noise. We
developed a new circuit of this type for the sensor. It
consists of a charge-transfer circuit and a noise
reduction circuit. The charge-transfer circuit covers
each sensor column and makes it possible to
amplify the signal voltage by achieving low
capacitance for the signal charges accumulated in
each pixel. We fabricated a prototype sensor to
determine its SNR performance. Experimental
results showed that it had superior SNR in regard to
column-to-column fixed pattern noise (FPN) and
random noise as compared to sensors with a
conventional readout circuit. 

A New Readout Circuit for an Ultrahigh
Sensitivity CMOS Image Sensor

We are making research work on a perpendicular magnetic recording to realize a ultra-high density
recording. In order to develop a perpendicular magnetic recording medium suitable for an ultra-high
density, it is necessary to clarify medium parameters which give the large influence on high-density

recording characteristics and to optimize the medium structure suitable for high density recording. We developed a
micro-magnetic simulation method to improve the high-density recording characteristics of a magnetic recording
medium, effectively. In this paper, we calculated a change of a recorded bit pattern varying an exchange interaction
between grains which constitute a perpendicular medium, using the micro-magnetic simulation method. The
relationship between the exchange stiffness constant and high-density recording characteristics was investigated. As
the exchange stiffness increases, larger magnetic clusters are formed in the AC erased magnetization state. The
shortest recordable bit length of the medium corresponds to the cluster size observed in the AC erased magnetization
state. The slope of the magnetization loop also correlates with the average magnetic cluster size.
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This paper proposes a new function of a two-
dimensional lens-array that is composed of
many gradient-index (GRIN) lenses. The

radial GRIN lens, which has square law index
dependence, shows a maximum value on the optical
axis and changes continuously along the radius
within the lens.  The incident rays curve in the
direction of higher index, so the rays within the
GRIN lens are focused periodically. The array forms
a full color three-dimensional image from an object.

The lens array which comprises the elemental
lenses with length of an integer multiple of one
period of the optical path forms 3D images behind
the lens array.  On the other hand, the arrays,
comprising the elemental lenses with length of an
odd integer multiple of the half period of the optical
path, forms a pseudoscopic 3D image with reversed
depth in front of the lens array.  

Two lens arrays of the latter type are positioned at
a suitable distance, so that orthoscopic 3D images
with correct depth are formed in front of the lens
arrays.  If it is possible to increase the length of the
lens array, then all activities of 3D capturing,
transmission over a long distance, and display can
be optically performed.

Optical Shifter for a Three-dimensional
Image by Use of a Gradient-index Lens
Array


