
Design Project: LED stroboscope

This worksheet and all related files are licensed under the Creative Commons Attribution License,
version 1.0. To view a copy of this license, visit http://creativecommons.org/licenses/by/1.0/, or send a
letter to Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA. The terms and
conditions of this license allow for free copying, distribution, and/or modification of all licensed works by
the general public.

Your project is to design and build a stroboscope using LEDs as the source of light. A sample schematic
diagram is provided here:
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Of course, you are not restricted to using this exact design. The choices of timing capacitor value,
power transistor selection, supply voltage, and LED type are yours. You may elect to go with a completely
different circuit design as well.

Deadlines (set by instructor):

• Project design completed:
• Components purchased:
• Working prototype:
• Finished system:
• Full documentation:
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Question 1

A technician uses a stroboscope to ”freeze” the rotation of a motorized wheel with a mark on it. With
the mark appearing to stand still, the technician measures the strobe frequency at 10 Hz. Based on this
measurement the technician determines the wheel’s speed to be 600 RPM:
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A second technician comes along and disagrees with the first. According to the second, more testing is
required before it can be sure that the wheel’s speed is actually 600 RPM. The first technician is perplexed:
how can the speed be anything but 600 RPM, if 10 Hz is the strobe frequency where the mark is seen to
”stand still?”
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Answer 1

The wheel may be turning at 600 RPM, or 1200 RPM, or 1800 RPM, or 2400 RPM or . . .

Follow-up question: what must the technician do with the stroboscope to be absolutely sure of the
wheel’s speed?

Notes 1

Ask your students to explain why the mark would appear to stand still at so many different frequencies.
Shouldn’t there be only one strobe frequency where the mark appears to stand still?
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Question 2

Note that the LEDs shown in the schematic do not have voltage-dropping resistors connected in series.
How is this possible, especially considering the author’s prototype circuit operated at 12 volts DC (far in
excess of an LED’s continuous rating)?
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Answer 2

Since the LEDs only turn on during the discharge phase of the 555’s timing cycle (which is very short),
greater-than-rated voltages and currents are permissible.

Notes 2

This question illustrates how the advertised ratings of electronic components assume certain conditions.
If one understands what these assumptions are, the component ratings may be safely ”exceeded” under
special conditions. This is one such special case.
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