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Abstract 

 
Designing of compact step down voltage converter must be provided according to the variety of standards and other 
requirements. Moreover, the constructed converter usually have to accomplish a set of opposite requirements defined by 
a target project or a target user (small size vs. high maximum level of provided current, etc.). Therefore the designing of 
converter could be really tricky. This paper tries to show the possibilities of a really low-end DC/DC converter based on 
controller AOZ 1284. Moreover, the constructed device is a subject for set of measurement. These measurements are 
performed in order to confirm that the device meet all requirements defined by standard EN 61000-6-3. All measurement 
results together with some necessary measures are presented at the end of this paper.  
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1. Introduction 

 

In modern electronic designs, the low price and compact size are two basic requirements defined by customers. At the 

other side, modern electronic devices have to meet really strict limitations defined in local or global EMC standards. 

These two opposite requirements, in common with wide variety of custom integrated drivers available on market, makes 

the correct step-down converters design really tricky. 

This paper follows the previously based study [1] in which two different step down voltage converters were described. 

In following sections the step down converter based on AOZ1284 is discussed. The main advantage of this controller is 

its wide range of working frequency. Thanks to this, one of the most voluminous parts - inductor, can be chosen with 

relatively low value. The second, but not least advantage is its price - selected controller due to its parameter is one of the 

cheapest available on the market. [6,12] 

The problematic of electromagnetic compatibility is wide discuss theme in scientific publication. Although that EMC 

can be divided into two separate parts: EMI - electromagnetic interferences and EMS - electromagnetic susceptibility, 
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Fig. 8. Ripple current spectrum on the input wire (constant input voltage 12V), no filter applied 

 

 
 

Fig. 9. Ripple current spectrum on the input wire (constant input voltage 24V), no filter applied 

 

 
 

Fig. 10. Ripple current spectrum on the input wire (constant input voltage 12V), designed filter connected 

 

 
 

Fig. 11. Ripple current spectrum on the input wire (constant input voltage 24V), designed filter connected 
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The most significant improvement can be seen if we made a comparison two ripple current spectrums measured at 

one output current level. As can be found in Fig. 12 and Fig. 13 the improvement gained by the instalation of filter 

enormous. Moreover, It does not matter if the spectrum contains only peak (Fig. 14 - continuous mode) and/or if the 

spectrum contains wide range of frequencies (Fig. 15 - discontinuous mode). In both cases the filter is able to reduce 

maximal measured levels. 

 

 
 

Fig. 12. Comparison of ripple current spectrum on the input wire (constant input voltage 12V and output current 

100mA) 

 

 
 

Fig. 13. Comparison of ripple current spectrum on the input wire (constant input voltage 24V and output current 

100mA) 

 

All previous measurements were performed by using MaxPeak detector. It means, that the maximum level, which 

was achieved in spectrum subrange, was taken as a result. But the standard define the second possible detector called 

QuasiPeak. This detector does not take only one maximum value in subrange, but tries to weigh signals according to 

their rate in measured subrange. The result obtained by using QuasiPeak detector can be seen in Fig. 14, Fig. 15, Fig. 

16 and Fig. 17.  

As is shown in these figures, the situation is similar to previous measurement - the use of a proper filters allows 

meet the defined levels of the standards 
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Fig. 14. Ripple current spectrum on the input wire (constant input voltage 12V), no filter applied. QuasiPeak 

detector used 

 

 
 

Fig. 15. Ripple current spectrum on the input wire (constant input voltage 24V), no filter applied. QuasiPeak 

detector used 

 

 
 

Fig. 16. Ripple current spectrum on the input wire (constant input voltage 12V), designed filter connected. 

QuasiPeak detector used 

 

 
 

Fig. 17. Ripple current spectrum on the input wire (constant input voltage 24V), designed filter connected. 

QuasiPeak detector used 
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