Digital Cameras
Instead of film, a digital camera has a sensor that converts light into electrical charges.
A CCD image sensor
The image sensor employed by most digital cameras is a 
charge coupled device (CCD). 
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 A CCD sensor Photo courtesy DALSA
A CMOS image sensor
Some cameras use complementary metal oxide semiconductor (CMOS)
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    A CMOS image sensor
CCD and CMOS image sensors 
convert light into electrons
A simplified way to think about these sensors is to think 
of a 2-D array of thousands or millions of tiny solar cells.

Once the sensor converts the light into electrons, it reads the value (accumulated charge) of each cell in the image. 

· CCD sensors create high-quality, low-noise images. 

· CCD sensors have been mass-produced for a longer period of time, so they are more mature. They tend to have higher quality pixels, and more of them.

· CMOS sensors are generally more susceptible to noise.

· CMOS light sensitivity is lower. 

· CMOS sensors traditionally consume little power. CCDs consume as much as 100 times more power than an equivalent CMOS sensor.

Complimentary Metal-Oxide Semiconductor sensor This is less widely used, the main proponent of this technology being Canon, which uses it in its EOS range of digital SLR cameras.
Camera & image aspect ration
Ratio of longest to shortest dimensions of a photograph
The print size calculations above assumed that the camera's aspect ratio, or ratio of longest to shortest dimension, is the standard 3:2 used for 35 mm cameras. In fact, 
Most compact cameras have a 4:3 aspect ratio, while 
Most digital SLR cameras are 3:2. 
HD videos and DVD movies are 16:9
This means you will need to crop your photographs depending how you plan to use them i.e. on HD monitor, for 8” x 10” or 11” x 14” prints, or website portfolios
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4:3 compact camera image 
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3:2 digital SLR camera image
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16:9 compact camera image & HD monitor
Shutter Speed: 
Determines HOW LONG the shutter stays open. 

The longer exposures ( like 1 second ) give much more light to the CCD than a 1/1000 of a second exposure. So even though the number may look bigger, don't be deceived!

Examples:

A half second exposure is ONE STOP darker than a one second exposure.   A 1/125 exposure is TWO STOPS brighter than a 1/500 exposure.   A 1/1000 exposure is THREE STOPS darker than a 1/125 exposure.
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   Every step in this table represents a ONE STOP change in light.
Aperture Settings (F-Stops): 
Like the pupil in a human eye, the aperture on a camera controls light.

It does so by closing up to restrict light, and opening up to let it through.

Examples: 

Moving from f16 to f8 is: TWO STOPS brighter 

Moving from f5.6 to f8 is: ONE STOP darker  

Moving from f4 to f2.8 is: ONE STOP brighter
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  Every step in this table » represents a ONE STOP change in light

Balancing Shutter and Aperture: 
Exposure is about different combinations of shutter and f-stop settings. These combinations can drastically affect the finished picture. 
For example, the following three pictures have been given an equal amount of light, but the f-stop and shutter combinations make each one unique.
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Fully automatic cameras adjust shutter speed and aperture for you
SLRS allow you to adjust shutter speed and aperture
Shutter speed considerations:

Speed of subject:

1. Freeze action faster shutter speed

2. Sense of movement slower shutter speed
Slow shutter speeds under 1/60th require a tripod
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Smaller the aperture the more extensive the depth–of–field 
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[image: image12.png]Picture 2. It's usually a good idea to use great depth of field in
landscape photos so that all areas of the photo appear sharp.





Aperture settings can result in 
over or under exposed images 
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Smaller the aperture slower required shutter speed 
[image: image14.png]PP
eLe

vis t 30 o

1/125





Slower shutter speeds can result 
in blurry images 
How to hold a camera

Elbow tuck
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Making a stand
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Elbows pressing on your chest 


Create a tripod with your body
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