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Improve the EMC of the 
DC-to-DC converter below!

Below you can see the simulation model of a discrete 
switching converter. In practice, this circuit is usually 

implemented in an IC. However, improve the EMC of this 
discrete DC-to-DC converter by appropriate measures.

What is there to win, besides fame and honor.
1st price: Winner certificate and EMC book voucher 200 €, 

IEEE EMC Society Membership 1 year
2nd price: Certificate and EMC book voucher 100 €
3rd price:  Certificate and EMC book voucher 50 €

EMC of DC-to-DC converter: task and rules.
1. Modify the switching operation and the snubber in such a way that the difference of

maximum and average output voltage in steady state becomes as small as possible.
2. The average output voltage in steady state must be in the range from 47 V to 49 V.
3. The circuit efficiency, defined as the ratio of average output power and average input power,

must be greater than 92 % in steady state. The switching source is to remain unconsidered.
4. The main evaluation criteria are the voltage overshoot in steady state and the justification of

the changes made. As a secondary criterion, circuit efficiency is also considered.

Diode

Snubber

Please download the 
LTspice model using the 

QR code on the left. 
Alternatively click here:
Student Contest 2022

Output 48 VInput 12 V Inductance

Switch

https://site.ieee.org/germany-emc/research/student-contests/


Participants, up to 3 students:

Email address of contact person:

Settings of your simulation:

- Period duration 𝟏𝟏 𝛍𝛍𝛍𝛍 ≤ 𝑻𝑻𝐩𝐩 ≤ 𝟏𝟏𝟏𝟏𝟏𝟏 𝛍𝛍𝛍𝛍:
- Switch-on time 𝟏𝟏 𝛍𝛍𝛍𝛍 ≤ 𝑻𝑻𝐨𝐨𝐨𝐨 ≤ 𝑻𝑻𝐩𝐩:
- Gate resistance 𝟏𝟏.𝟏𝟏𝟏𝟏 𝛀𝛀 ≤ 𝑹𝑹𝟐𝟐 ≤ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝛀𝛀:
- Snubber capacitance 𝟏𝟏 𝐟𝐟𝐟𝐟 ≤ 𝑪𝑪𝟑𝟑 ≤ 𝟏𝟏 𝐮𝐮𝐟𝐟:
- Snubber resistance 𝟏𝟏.𝟏𝟏𝟏𝟏 𝛀𝛀 ≤ 𝑹𝑹𝟑𝟑 ≤ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝛀𝛀:

Maximum output voltage in steady state: V

Average output voltage in steady state: V

Output voltage overshoot: V

Average output power in steady state: W

Average input power in steady state: W

Circuit efficiency: %

How was the solution obtained and why are the modifications so effective?
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	Participants: 
	Email: 
	Period_duration: 20.0 us
	Switch-on_time: 12.4 us
	Gate_resistance: 1.0 Ohm
	Snubber_capacitance: 1.0 fF
	Snubber_resistance: 0.1 Ohm
	Maximum_output_voltage: 122.82
	Average_output_voltage: 48.33
	Voltage_overshoot: 74.49
	Average_output_power: 58.51
	Average_input_power: 60.84
	Efficiency: 96.17028270874424
	Explanation: 


