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Research Progress on High-Frequency Low-Loss Mn-Zn Ferrites for Application of Third
Generation Semiconductor Power Electronics in 5G Communication

LI Zhaocheng, YING Yao, CHE Shenglei
(Zhejiang University of Technology, College of Materials Science and Engineering, Research Center of Magnetic and Electronic
Materials, Hangzhou 310014, China)

Abstract: With the development of 5G communication technology and the widespread commercial use of the third-generation wide
bandgap semiconductors, the power electronic devices with higher frequency, miniaturization and higher energy efficiency become
popular. MnZn ferrite as a high-frequency soft magnetic materials of power electronic devices has attracted attention recently. This
review introduced the latest research progress on high frequency MnZn ferrites, including the realization of characteristics of high
frequency, wide temperature and low loss through the main component design, additive regulation and low temperature sintering
process. This review also represented the stress sensitivity of power loss in the high frequency MnZn ferrite. Somefurther researches
on the mechanism of high frequency power loss could accelerate the development and application of low core loss high-frequency
MnZn ferrite in this decade.
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Table 1 P.s of MnZn ferrites at MHz frequencies in commercial products and literatures under different conditions

[7,13-14,25,49-50]

P /(kW-m™) at | MHz/50 mT

P./(kW-m™) at 3 MHz/10 mT

Po/(kW-m™) at 3 MHz/30 mT

Sample
25°C 80 C 100 C 25°C 80 'C 100 'C 25°C 80 C 100 C
N. Wang 65 96 22 34
X. Hu 41 74 78 16 22 25 164 233 256
A. Hussain 20! 60
S. Tokatlidis 87+ 319%
X. Wang 34 66
3F46
(Ferroxcube) 130 50 500
PC50 (TDK) 450
PC200(TDK) 145 180 40 60
TP5 (TDG) 500
TP5E(TDG) 450 300 250 150
ML91S (Hitachi) 105 156
DMR50B (DMEGC) 510 260

*! and *? represent the values measured at 20 and 85 °C, respectively.
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