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APPLICATION NOTE 2863

The Effects of Adjusting the DS1086L's Dither Span and Dither 
Frequency on EMC Measurements

The DS1086L is a 3.3V spread spectrum oscillator that is used in applications concerned with complying with 
electromagnetic compatibility (EMC) standards such as FCC part 15 or CISPR 22.Ideally with this architecture 
the peak power attenuation is always proportional too the dither span and the ratio of the output frequency to 
the dither frequency. This application note discusses the practical limits for these parameters incurred due to 
the way power spectrums are measured. 

Introduction

The DS1086L is a 3.3V spread-spectrum oscillator that is used in applications concerned about complying with 
electromagnetic compatibility (EMC) standards such as FCC part 15 or CISPR 22. The output of the DS1086L is a 
50% duty cycle square wave that is frequency modulated by a triangle wave to produce a flat wide-band 
spectrum with lower peak power levels. 

Ideally with this architecture the peak power attenuation is always proportional too the dither span and the ratio 
of the output frequency to the dither frequency. This application note discusses the practical limits for these 
parameters incurred due to the way power spectrums are measured. 

Dither Span and Frequency in the Power Spectrum

Modulating a square wave's frequency with a triangle wave creates a bandwidth composed of individual spectral 
lines about the fundamental frequency. The modulation frequency (fD) determines the spacing of the spectral 

lines (see Figure 1b), and the dither span (D%) determines the bandwidth of the signal about the fundamental 
frequency. Figure 1 shows all the additional spectral lines below the original output frequency, which is 
consistent with the downmodulation scheme of the DS1086L. 
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Figure 1. Spectral components of non-dithered and dithered oscillators. 

The peak power attenuation seen in the power spectrum of a dithered oscillator is derived from the fact that both 
the dithered and undithered oscillators deliver the same amount of power into a given load. An undithered 
oscillator (Figure 1a) delivers all the signal power at one frequency. The dithered signal's (Figure 1b) power is 
delivered via multiple spectral lines with a lower power level for each individual spectral line. Both increasing the 
dither percentage (Figure 1c) and reducing the dither frequency (Figure 1d) increase the number of spectral 
lines, which reduces the power of any one spectral line. 

A formula for calculating the expected peak power attenuation versus a narrow band source is given by: 



 

 

This formula is only accurate when the dither frequency is high enough that there is only one spectral line per 
measurement bandwidth. This phenomenon is described below and illustrated by Figure 2. 

 
Figure 2. The ideal dither frequency and the effects of dithering at lower frequencies. 

The Effects of Measurement Bandwidth

The resolution bandwidth is the bandwidth of the filter used for a single measurement point that is displayed on 
the screen of a spectrum analyzer. It is generally a bandpass filter after the mixer on an analyzer, and it is used 
to select the range of frequencies that will be presented to the detector. Selecting a narrower bandwidth 
improves the analyzer's ability to discern neighboring frequencies. 

The resolution bandwidth used during measurements on spread-spectrum oscillators has a profound effect on 
the levels measured for two reasons. The first reason is the resolution bandwidth used for a measurement 
determines what is narrow-band and what is a wide-band signal. If a signal that has a 100Hz bandwidth and its 
frequency is within the range of a 1kHz bandpass filter, the analyzer can easily detect the power level of the 
entire signal by taking one measurement. This makes the 100Hz signal narrow band with respect to the 
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