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Tech Brief 34: Building Precision Pulse Width Modulators Using

Delay Lines

Abstract: A delay line with some external logic can be combined to implement a one-shot function. This article
outlines how to perform this configuration and make the required calculations to develop the pulse width
needed for a certain application. The article gives an example of a one-shot developed using a fixed delay line
for a fixed one-shot output. Programmable delay lines such as the DS1020, DS1021 and DS1023 are available,
which could be configured in the same manner to provide a programmable one-shot circuit which could be used

as the duty cycle modulator in a pulse-width modulator (PWM) circuit.

Some external logic can be combined with a delay line to implement a one-shot function. This approach has the

advantage that it eliminates the need for RC timing components and can offer improved accuracy.
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If a tapped delay line is used, it can be combined with a multiplexer, DIP switches, or jumpers to offer several

different output pulse widths, under system control or hard-wired.
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MULTIPLE PULSE WIDTHS
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The realizable accuracy will be determined by how the logic is implemented and the associated propagation
delays through it compared to the chosen delay time. Ideally, the external propagation delays should be small
compared to the delay time, in which case the output pulse width will be close to the delay time used.

The various propagation delays have the following effects on overall system performance: the inverter
propagation delay (tpp,) directly affects the output pulse width; the NOR gate propagation delay (tpps), in

conjunction with the inverter propagation delay, will affect the skew between input and output.

EFFECTS OF PROP DELAYS
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TTL logic, although easy to implement, suffers from relatively large propagation delays depending on family, (e.
g., LS, FAST) and from wide tolerances at room temperature and over the operating range. For shorter pulse
widths and tighter tolerance, it may be preferable to implement the function using discrete transistors (RTL).



DISCRETE LOGIC IMPLEMEMNTATION
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One member of the Silicon Timed Circuit family, the DS1040 preconfigured as a one-shot, and offers similar
functionality without requiring external components.

Application Note 977: http://www.maxim-ic.com/an977

More Information
For technical questions and support: http://www.maxim-ic.com/support

For samples: http://www.maxim-ic.com/samples
Other questions and comments: http://www.maxim-ic.com/contact

Related Parts
DS1020: QuickView -- Full (PDF) Data Sheet -- Free Samples

DS1021: QuickView -- Full (PDF) Data Sheet

DS1023: QuickView -- Full (PDF) Data Sheet

DS1040: QuickView -- Full (PDF) Data Sheet -- Free Samples

DS1100: QuickView -- Full (PDF) Data Sheet -- Free Samples

DS1135: QuickView -- Full (PDF) Data Sheet -- Free Samples
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