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semiconductor devices that can read light intensity as electrical
charges, such as electrons. Typically, imager devices include a
plurality of sensors for sensing light and transferring charge carriers to
corresponding charge collection units or transistors. Existing image
sensors typically have either a photodiode or a charge-coupled device
(CCD) as the light sensing device. The photodiode senses light by
generating charges proportional to the quantity of the incident light
received. Typically, these charges are in the form of electrons.
However, the initial charge carriers are typically photoelectrons.
Charge-coupled devices, also referred to as CCDs, are imager devices
for sensing light, converting the light into electric charges and storing
the electric charges in potential wells. CCDs typically comprise a
substrate, several gate electrodes, and a plurality of transfer
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device to provide an image sensor. However, the photodiode requires
relatively long integration times which can result in higher noise levels.
Moreover, the CCD, which is a relatively complicated device, is
relatively expensive and is also subject to defects in fabrication or
other causes of failure. Conventional image sensors that include a
photodiode and a transfer gate electrode in a separate area from the
charge-coupling device also have drawbacks. Typically, the transfer
electrode and substrate are patterned in a single photolithography
step. However,
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