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Microscopes Currently In Use

Source: Olympus Microscopy 



Performance Requirements 

Resolution ≤ 1 𝑢𝑚

Depth of field(DOF) ≥ 50 𝑢𝑚

Low-cost ($50 - $100)

•



The Most Important Optical Characteristic
Numerical Aperture

𝑁𝐴 =
2𝑑(𝑛 − 1)

𝑛𝐷



• Resolution is the minimum point where two light sources become 
distinguishable.

• Resolution depends on wavelength of light sources and NA of lens. 

R = 0.61ƛ
𝑁𝐴

How NA Affects Resolution



How NA Affects Depth of Field

𝐷𝑂𝐹 =
ƛ𝑛(𝑀 + 0.61)

𝑀(𝑁𝐴)2
Low NA

High NA
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Optimizing DOF and Resolution
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3D Model of New Microscope 
Image sensor

Lens

Aperture



 Build

o Test performance

o Make improvements 
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