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Fig. 1 Power train of a BEV. 
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Fig. 2 Measuring the efficiency of a motor drive 

system. 
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Fig. 3 Block diagram of zero cross detection. 

 

 

Fig. 4 Measuring the efficiency of a two-motor 

drive system. 
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Fig. 5 Equivalent circuit for a motor (1 phase). 
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Fig. 6 Waveforms and FFT results for an actual 

inverter-driven motor (measured with the Power 

Analyzer PW6001). 

Table 1 Specifications of the measured SiC 

inverter and motor. 

 

 

FFT}ÿ²�»x 1 MHz²�x»|îu~wÿw

rV|[�wvt»ÿs¼�ÿÿw� PWMî�wr

»�±wr»ÿN®özñÿü²úù´¶w�ÿÿw

î�²kú{nÛy»�±~SVznÛ�ß²ú

ßw}ztÿNýÿÿm{ttv�»xÿÿmrV

� 200 kHz{þ~w{w{[�wvtztÿ~�ÿî

�²�v²k�î{ßtî�xzsvt»ÿs¼�

_ÿ~xzºÿòü¿~´óð¿¿ó¹rV{¸ºÚ

|î~ÿm|m¼{�t�±wr»ÿ 

Back 

electromotive 

force

Inverter output

L R

Switching

elements

Switching

frequency
Inductance Resistance

SiC-MOSFET

SCH2040KE

(ROHM)

20 kHz 3.6 mH 0.9 «

Inverter Motor



4 

© 2022 HIOKI E.E. CORPORATION  A_AT_PW0011J01 

ïN~¸v{ÿ´óðü¿~ûÛÿÛ²kú{n

Ûy»�±{�ÿ¹´óñó°|îu~]z�x² 5 

]>7 ]~|îu�ß{ztvÿw·ÿm·Oþÿ~

{g|ï}zñÿü²úù´¶²�}y»sx|�

~wtÿ 

 

ÿm»óµ{¸»�ÿm~nÛ 

xEV {zq»òü¿ùù´ö·¹öðwsvÿm�ÿ

u~ A ïN~�ÿmwr»ÿs~¸vz�ÿmnÛ

{ztv�ÿñÿü²úù´¶�ÿm»óµx}�

\¿{v�}y»ÿ_ÿ~�ºÿ´óðü¿�n{

�Úþþ{tß�ßznÛ|ß�wr»|ÿÿm

»óµ{²\x�þ|n±¹¼»ÿÚþþ{tß�

ßzÿmnÛ{�ÿõùó¿¹²üøý_xYm~

(CT)ý_²}�\¿{�¼ýõùó¿¹ý_~ÿm

»óµÿFig. 7Ā|ùwvt»ÿõùó¿¹²üøý_�

öm{¹~}û|ÿýwrºÿ[^_²�}wzt

}ûý_~�±ÿºõ»óøÿw|_u�ÿoþÛÛ

gÿ÷�ÛÛg{{¼»{÷|r»ÿ~�ÿ¼ýõù

ó¿¹ý_x�ÿù�Þï²�±v¬~�Þï²�

rwÿ«nÛÿm{¸sv³²{�x»ù�²½óó

»ûy»¸v{~�ÿÿ{ÿm²myý_wr»ÿ

×_ù�²}±v_utüùû{óx¹¼»�±ÿ

ùgw~ßÿ�g{¸»�ÿ²g_Ö{óx»sx

|w}»{ù|r»ÿxº¿q SiC ´ GaN ²m�y»

´óðü¿�n{ztv�ÿþ´º�g{{¼ÿ¸º

ß�ß{nÛw}»ÿm»óµ|n±¹¼»ÿß~ÿ

·üûù~�W´~�ÿÿ~ÿ}ý~ý{{¸svÿ

s¼¹ºÜ{ÿßw�ÿm»óµ|ukw}»¸v{

zs�[10]ÿÿm»óµ~gý��ny_~gý²

ÿóy»�±ÿ}~øÛ{�}ou¼�t[9]ÿ 

 

Fig. 7 Zero-flux method (flux-gate type). 
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Fig. 8 Phase characteristic of a CT6904A current 

sensor. 
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Fig. 9 Efficiency measurement results for an SiC 

inverter while toggling the phase correction 

function on and off. 
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Fig. 10 Relationship between analog band and 

sampling frequency in a typical power analyzer. 
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Fig. 11 Fluctuation in the measured efficiency of 

an SiC inverter. 
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