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Camera Sensor Sizes 

In this lesson, we’re going to look at how the sensor size in your camera can af-
fect various aspects of your photography. This will include how it affects the focal 
length of the lens you’re shooting with, how it affects the aperture setting as well 
as resolution and noise. All of these things will change as we change the sensor 
size.

The sensor sizes we currently use are based on film sizes of the past. (Medium for-
mat is anything larger than 35mm. Full frame is equivalent to 35mm.)

The sensor sizes we currently use are based on film sizes of the past. Various film sizes are 
shown above and the current sensor sizes are shown below.
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Film/Sensor Sizes & Lenses (9:56)

A crop factor determines how much smaller a sensor is compared to a full frame 
sensor. In the diagram below, the bottom blue bar represents the width of the 
camera sensor and the top blue bar represents the width of the scene you’re pho-
tographing.

The light that’s coming from the scene you’re photographing will go into the lens 
and get concentrated down to a single point before reversing and coming back 
out. If you measure the distance between the camera sensor and the place where 
the light is concentrated to a single point, that will be the focal length of the lens. 

The diagram shows how much of the scene will be captured using a 100mm lens 
with different sensor sizes. You can see that the same lens will end up producing a 
different result on cameras with different sensor sizes. Smaller sensors will crop the 
image and that’s why they’re referred to as cropped frame sensors. 
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Multiply the focal length by the crop factor to determine the full frame lens need-
ed to produce the same field of view (15:54) 

If you are not shooting with a full frame/35mm camera, you can find out how to 
get the same results as the full frame lens by taking the crop factor of the sensor 
you’re using and multiplying it by the focal length used by the full frame lens. For 
example, let’s say that a full frame/35mm camera uses a 100mm lens to capture a 
particular scene. If you are using a camera with a 1.5x crop factor, you’d multiply 
that crop factor (1.5) by the focal length of the lens used by the full frame camera 
(100), and you would get 150. This means you’d need to use a 150mm focal length 
to capture the same scene. 
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Divide the full frame focal length of a lens by the crop factor to determine the 
lens needed to produce the same field of view on a different sized sensor (18:56)

If you’d like to get the same look of a particular lens on a full frame camera, take the 
focal length of that lens you’re trying to emulate and divide it by the crop factor of 
the camera you’re currently shooting with. The result will be the focal length you’d 
need to use to get that same look.
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The focal length divided by the f-stop determines the actual aperture size (21:32)

The aperture is the opening in the lens that allows light to come through and the 
aperture setting on your camera will determine the depth of field. This setting is 
represented by an “f” followed by “/“ and then a number (f/2.8 for example). This is 
essentially a fraction. The “f” stands for the focal length of the lens and it is divided 
by (/) the setting number to determine how big of an opening the lens will have 
to allow light through. For example, when shooting at 100mm using an aperture 
setting of f/2.8, the actual opening will be 35.7mm (100 divided by 2.8). 

Because a different focal length is needed to capture the same scene for all the 
different sensor sizes, different math will be applied to each of the different sensor 
sizes. You can see in the diagram below that cameras with different sensor sizes 
will get different results when shooting with the same f-stop. If you are shooting 
with a micro 4/3 camera and you’d like to get the same depth of field as a full-
frame camera, you will need to use different settings. 
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Divide the full frame f-stop by the crop factor to determine the equivalent f-stop 
(23:54)

If would like to get the same depth of field as a full-frame camera, you will need to 
take the aperture setting used by the full frame camera and divide it by the crop 
factor of the camera you’re using.

Resolution (26:10)

The megapixel number of a camera refers to 
how many pixels the camera captures for each 
image. If you think of the pixels as making up a 
grid of squares across the image, the megapix-
el number is the number of pixels tall multiplied 
by the number of pixels wide. The more pixels in 
the image, the smaller each pixel will be.  

The pixels will be much smaller on  
a 60MP camera than on a 12MP 
camera.
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This megapixel number can affect the amount of noise in an image. The larger the 
sensor area that is being devoted to a single pixel, the less noise there will be in the 
image. Therefore, cameras that capture more megapixels will generally produce 
less noise. 

The amount of noise is therefore also affected by the size of the sensor. With a 
smaller sensor, the pixels will be smaller and this will produce less noise.

Resolution Requirements Chart (32:20)

There is a spread sheet included with this lesson that will help you to understand 
sensor size and resolution. In this chart, the white fields are those in which you 
can enter information. The gray fields are automatically calculated for you, so you 
won’t be able to click on those to type in a number. 

Various cameras are listed on the left side of the chart and directly to the right of 
them are the width and height of the camera sensors, measured in millimeters. In 
the next field, it compares those sizes to a full frame, 35mm camera and then it 
automatically calculates the crop factor for each of the cameras. 

There are also fields that include the width and height (in pixels) of the files that 
are produced by each camera. These numbers are used to calculate the number of 
megapixels for each camera (This is a gray field). 
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All of this information is used to calculate the data on the right side of the chart. 
The Pixel Size refers to how much space each pixel takes up on the camera’s sen-
sor. The smaller the number, the less space it takes up. Higher numbers are usually 
an indicator of less noise and lower numbers are an indicator of more noise.

There is a field that tells you the largest print size you could 
create that would still look acceptable from a casual viewing 
distance. This is based on how many megapixels the cam-
era is. Another field tells you the largest print size you could 
create that would still look acceptable from a critical view-
ing distance. This is when you get up close to examine the 
fine details. Both of these fields are calculated based on the 
information found in the Viewing Distance Standards box 
that is located beneath the main chart. You can enter in how 
many inches you would consider to be a casual and criti-
cal viewing distance. When you change these numbers, the 
numbers in the main chart will change to reflect your pref-
erences. 

The three columns on the far right side of the chart will 
give you the f-stops each camera would need to use 
in order to get the equivalent depth of field as a fast 
zoom lens on a full frame camera.
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Lens Comparison There is a smaller 
chart in the spreadsheet called “Lens 
Comparison.” This allows you to enter 
in the focal length of various lenses, the 
maximum aperture number and your 
camera’s crop factor.  It will use this in-
formation to tell you what focal length 
and aperture you would need to use to 
get the equivalent result to a full frame 
camera. 

Sensor/Lens/f-stop Comparison In the “Sensor/Lens/f-stop for Comparison” box, 
you can enter in a specific sensor crop factor, focal length and f-stop. The box be-
low that, titled “Comparison Results,” will tell you the equivalents for various sensor 
sizes.


