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Measuring lines L1 L2 L3 L4 
Emax (kV/mm) 69.81 65.06 34.4 34.76
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(ܧ)ߪ                                = 1)0ߪ + ܧ) ⁄௕ܧ )ఈ−1)                        (1)0ߪ ߙ௕ܧ ௕ܧ
at higher frequencies, α ܧ௕

α 0ߪ
additional sharp edges. To achieve this, a 100 µm

Emax 

(kV/mm)
Freq. 
(kHz) L1 L2 L3 L4 L5 L6

Unipolar

60×10-3 11.77 11.94 42.35 42.77 12.69 22.24
1 13.23 14.36 40.9 41.31 15.45 24.1
10 17.49 17.69 39.8 40.2 17.78 25.68
50 18.65 19.02 38.83 39.23 19.18 26.1
100 20.12 20.13 38.66 39.06 19.97 26.21
500 20.89 21.82 37.95 38.34 20.89 26.48

Bipolar

60×10-3 11.78 12.09 42.4 42.82 14.26 23.82
1 13.83 15.41 40.9 41.32 16.04 25.09
10 19.88 20.15 39.8 40.2 20.09 26.48
50 21.18 21.74 38.95 39.35 20.89 27.38
100 22.1 22.47 38.67 39.06 21.13 27.55
500 22.18 22.88 37.85 38.23 22.06 27.42
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Emax 

(kV/
mm)

Freq. 
(kHz) L1 L2 L3 L4 L5 L6 L7

Unip
olar

60×10-3 11.81 11.94 11.74 24 13.34 23.55 20.09
1 13.48 14.9 14.51 24.76 15.7 24.75 19.13
10 17.12 17.4 15.24 24.88 18.2 26.56 18.37
50 19.13 18.52 16.86 25.02 19.74 27.34 17.87
100 20.68 20.79 19.06 24.64 20.29 27.63 17.63
500 21.39 21.58 21.69 25.55 21.06 28.44 17.26

Bipo
lar

60×10-3 12.69 12.64 14.05 25.82 14.33 23.95 20.12
1 14.56 15.44 15.25 26.19 16.02 25.11 19.21
10 21.23 21.52 21.43 28.32 19.93 26.94 18.65
50 21.55 21.92 21.76 28.87 20.54 27.53 18.41
100 21.94 22.54 21.81 28.94 21.56 28.01 17.75
500 22.94 23.21 21.97 29.49 21.45 28.25 17.22

—

0
5

10
15
20
25

30
35
40
45

Unipolar/60    Unipolar/500
k  

 Bipolar/60    Bipolar/500
k  

 Unipolar/60
  

 Unipolar/500
k  

 Bipolar/60    Bipolar/500
k  

El
e 
 r
i 
  i
el
  
in
 e
ns
i  

 (k
V
/m

m
)

L1 L2 L3 L4

0

5

10

15

20

25

30

35

Unipolar/60
  

Unipolar/500
k  

Bipolar/60   Bipolar/500
k  

El
e 
 r
i  
 ie

l 
 in

 e
ns
i  

 (k
V/

m
m
)

L1 L2 L3 L4

Authorized licensed use limited to: Univ of Texas at Dallas. Downloaded on December 11,2025 at 15:19:24 UTC from IEEE Xplore.  Restrictions apply. 



         

  

  

  

  

  

  

  
  
   

  
 
 
 

                   

                         

     

     

     

     
          

             
       

Authorized licensed use limited to: Univ of Texas at Dallas. Downloaded on December 11,2025 at 15:19:24 UTC from IEEE Xplore.  Restrictions apply. 



—

         

  

  

  

  

  

  
  
   

  
 
 
 

                   

     

     

     

     
     

     

     

     

     
          

     
        
       

         

  

  

  

  

  

  
  
   

  
 
 
 

                   

     
     

     

     
     

     

          

     
               

         

  

  

  

  

  

  
  
   

  
 
 
 

                   

     

     

     

          
     

     

     

     
               

         

  

  

  

  

  

  

  
  
   

  
 
 
 

                   

    

     

     

               

     
     

     

               
        
       

         

  

  

  

  

  

  

  
  
   

  
 
 
 

                   

    

     

     

               

          

     

               

         

  

  

  

  

  

  

  

  
  
   

  
 
 
 

                   

     

     

     
               

     

     

     
     

     
     

         

  

    

  

    

  

    

 
 
  
   

 
  

 
 

                   

     

     

     
          

     

     

     

     
     

     
     

Authorized licensed use limited to: Univ of Texas at Dallas. Downloaded on December 11,2025 at 15:19:24 UTC from IEEE Xplore.  Restrictions apply. 



P. Adhikari and M. Ghassemi, “A comprehensive review of mitigation 

density (U)WBG power module packages,”

“

”

“

”
, “Overview of wide/ultrawide bandgap power 

semiconductor devices for distributed energy resources,” 
–

“
”

P. Adhikari and M. Ghassemi, “

voltages,” 
., “Dielectric properties characteri ation and evaluation of 

module packaging,” 

“

”

“
”

., “Electrical properties of silicone gel for WBG
power module packaging at high temperatures,” 

“

”

“

”

Y. Sun, Z. Yuan, Z.  uang, J.  u, J.  e, and Q. Li, “ ow do the non
–

distances?”, –

Newcombe, “Partial discharge control in a power electronic module using 
linear dielectrics,” 

–
P. Adhikari and M. Ghassemi, “Alternative encapsulation material 

(U)WBG packages under high frequencies,” in 

 . Reynes, C. Buttay, and  . Morel, “Protruding ceramic substrates for 
high voltage packaging of wide bandgap semiconductors,”

–
, “Tailoring 

,” 
–

“Enhancement of electrical properties by including nano

for potential power module packaging applications,” 
–

P. Adhikari and M. Ghassemi, “A review of insulation challenges and 
mitigation strategies in (U)WBG power modules packaging,” in 

–
D. D’Amato “Impact of PWM voltage waveforms in high

phenomenon,” –
, “Effect of 

,” 

M. Yang and B. T. Phung, “Motor winding insulation degradation under 
repetitive voltage pulses,” –

, “Electrical treeing failure in silicone gel insulation for 
wave voltage,” 

S. S. Linn and L. Zhu, “Dielectric breakdown testing of insulation 

pulses,” –

“Study of 
,” 

M. Ishiko, “Recent R&D 
,” 

, “Package 

,” 
–

C. B. O’Neal, Z. Cole, J. Stabach, G. Falling, P. Killeen, and B. Passmore, 
“Compact, high
DC link voltages using silicon carbide power electronics,” in

–
L. Don el, F. Greuter, and T. Christen, “Nonlinear resistive electric field 
grading Part 2: Materials and applications,” 

–

M. M. Tousi and M. Ghassemi, “Electrical insulation packaging for a 20 
kV high density wide bandgap power module,”

P. Adhikari and M. Ghassemi, “Characteri

modules under high frequency, high slew rate square voltage pulses,” in 

“
”

L. Wang et al., “A review of partial discharge in medium voltage SiC 

mitigation, and detection,” 
–

“Mitigation measures of the electric field in the medium
tions for designers,”

–

“Simulation of the electric field strength in the vicinity of metalli ation 
edges on dielectric substrates,” 

K. Li, B. Zhang, X. Li, F. Yan, and L. Wang, “Electric field mitigation in 

composites,” 
–

Authorized licensed use limited to: Univ of Texas at Dallas. Downloaded on December 11,2025 at 15:19:24 UTC from IEEE Xplore.  Restrictions apply. 


