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Like many technologies, the charged coupled device (CCD) started as new type of computer memory invented in the late 1960’s by bell Labs. It soon became apparent that the CCD had many potential applications, including signal processing and imaging, the latter because of the silicon’s light sensitivity. The CCD’s early promise as a memory element has since disappeared, but its superb ability to detect light has turned the CCD into the premier image sensor technology.

A CCD compromises photo sites which we shall be calling pixels (either Photodiodes or Photo gates) typically arranged in a 2D matrix of rows and columns. After exposure, each packet within the matrix is physically transported to a common output structure that converts the charge into voltage. 

Each CCD pixel consists of "counters" which measure the amount of light falling on them. The larger the CCD, the more pixels, and the size of each pixels result in how good the resolution will be and how effectively the CCD can process information. A larger sensor generally has larger pixels, which generally yield a stronger signal. That signal goes from the sensor (CCD) to an analogue-to-digital converter (A/D) to be assigned a numeric value. The brighter the light hitting the pixel, the larger the number. Each such number becomes a single value in the output image file. 

Also, smaller sensor have bigger problems with diffraction with causes the image to be fuzzy when the camera is stopped-down therefore the smaller the CCD the less capturing area will become available, normal CCD sizes range from 1/3 inch to 1 inch.

Different types of CCD’s are available mainly Full Frame Transfer (FT), Interline Transfer (IT) and Frame Interline Transfer (FIT), each type has it’s own advantages and disadvantages.

Full Frame Transfer, they don't have a shift register, this means that a mechanical shutter is absolutely required to control the start / stop measurement of light. The shutter is opened and then closed again (say 1/60s later), the whole CCD shifts data off itself into the serial register where it's processed as the "RAW" image. (RAW is simply the raw data as it comes directly off the CCD no in-camera processing is performed.) Advantages which  Full Frame CCD has to offer are High image quality, High sensitivity, High dynamic range, Larger sizes available whilst its disadvantages are Not capable of video feed, Top shutter speeds limited by mechanical shutter, Require mechanical shutter

The advantages to Interline Transfer CCD's are simply that, they can be controlled by software and don't require a mechanical shutter. Interline Transfer CCD Good image quality, Good sensitivity when using micro lenses, Low noise, High frame rates / electronic shutter, Video feed capable, Don't need mechanical shutter, Micro lenses can cause aberrations. CCD found in 2/3-inch format.

A CCD which employs both vertical registers (found in IT devices) and a separate vertical storage register (as with FT devices) to facilitate charge transfer. While these devices are the most costly to produce, they have advantages over both FT and IT device including reduced Smear and an electronic shutter. FIT sensors are found on high-quality broadcast cameras. FIT is a combination of IT (Interline Transfer) and FT (Frame Transfer).

CCD is still the technology of choice in High-end camcorders and digital still cameras, as well as science and astronomy. This supremacy is challenged by novel developments in CMOS imagers. The later is expected to penetrate into the existing CCD markets, for example in machine vision, due to improved performances in terms of random access.
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