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Research Background

Spread Spectrum Technology with Automatic Notch Generation
Used for Switching Converter

Research Objective

。

Research Summary
Pulse Width Modulation in

Buck converter with pulse width modulation

Automatic Pulse Width Coding Control

Automatic PWC Control Clock Frequency, Notch Generate Pulse-H and Pulse-L

Simulation Results

PWC Control Waveforms of W𝐻, W𝐿 Generation Noise Spectrum of PWM Signal
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× 𝑇𝑐𝑘

𝑇𝑛 = 𝑊𝐻 −𝑊𝐿 = 2 × 𝑇𝑝

Implementation of PWC Control Spectrum of PWC Control

Conclusion

P059

Electro-Magnetic Interference (EMI) reduction in 
electronic circuits is important

• Focus on

• Problem

Spread noise spectrum in order to reduce EMI

Research Objective

Spread spectrum：

⇒ EMI reduction & Noise diffusion 

Further more

Noise suppression near receive frequency

Proposed method
Pulse coding method

Design modulation circuit 
⇒ generate notch frequency automatically
Achievement

① EMI reduction 
② Noise removal
③ Automatic generation of F𝑛𝑜𝑡𝑐ℎ
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Frequency and PWC
The relationship between F𝑛 and Fck

NFck < F𝑛 < N + 1 Fck

The relationship between F𝑛 and PWC

𝐹𝑛 ≅ 𝑁 ×
1

WH−WL

When 𝑁 =1

𝑇𝑛 ≅ WH −WL

𝑊𝐻 and 𝑊𝐿

Generated at the center of        
the original clock

Optimal

F𝑛 = (𝑁 + 0.5)Fck

Automatically
Generate 𝑇ck from 𝑇in using 

𝐹𝑖𝑛=(N+0.5) ・𝐹ck

𝑇ck=(N+0.5) ・𝑇in
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𝑇𝑛 = 2 × 𝑇𝑝

𝐷𝑜=0.5 N=1 situation
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Automatic 
PWC 

Controller

To=2.0 μ s

WL=0.2 μ s

WH=1.6 μ s

Pulse widths of the 
coding pulses

★manually set WL and WH

Automatically Automatically

For EMI problem handling in switching power converter

• Developed pulse coding control in order to generate 

notch characteristics at desired frequency

• Automatic generate the 𝐹𝑛𝑜𝑡𝑐ℎ from 𝐹𝑖𝑛
• Implementation of PWC control switching converter 

Future work
• Notch generation using other pulse coding methods
• Investigate why the large notch at 4𝐹𝑛𝑜𝑡𝑐ℎ appear.
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