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Subsystems

• Electrical and Computer Engineers solve 
problems by building systems

• Systems are made of subsystems (divide 
and conquer)

– Specialized electronic circuits (also photonic, 
micro-electro-mechanical, etc. …)

– Computers (general-purpose circuits) 
running specialized software

• Example problem: 
– Want to see the splash of a falling water 

droplet, but it is too fast for the human eye. 
– Create an embedded system: SplashFlash

Digitally Controlled Strobe Light (ECE 306 
project)

• Break problem into pieces
– Detect droplet before it splashes
– Wait an adjustable amount of time
– Turn on a strobe light briefly

• Subsystems needed
– Controller to coordinate sub-systems

• Embedded microprocessor (Renesas)
– Droplet detector

• Infrared energy emitter and detector + 
software + signal converter

– Time delay generator
• Processor time delay generator

– Strobe light
• Ultra-bright light-emitting diode + amplifier
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Software Overview
•Turn off emitter
•Wait for detector to respond
•Measure off_brightness
•Turn on emitter
•Wait for detector to respond
•Measure on_brightness

•Wait for drop to fall to near surface
•Turn on strobe light
•Wait strobe_duration
•Turn off strobe light

Is brightness difference > 
detection threshold?

No

Yes
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Software Detail
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