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DETERMINATION OF THE BEST TYPE OF IGBT MODULE  
FOR APPLICATION IN FREQUENCY CONVERTERS 
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 IGBT,  Crq1

UCES, Inom, Tj max /
Tj(op)max,

IC / Tc,
/º

UCEsat,
B

Ecom, Crq1,
/( · )

600 100 Infineon BS 100GB60DL  125/125 100/70 2,2 3,9 0,56 6,53 
600 100 Semikron SKM100GB063D 150/125 100/70 2,4 7 0,467 2,78 
600 100 Semikron SK100GB066T 175/150 75/70 1,65 13 0,36 1,68 

1200 100 Powerex CM100DY-24NF 150/125 100/113 2,0 19,5 0,753 1,93 
1200 100 Mitsubishi CM100DY-24A 150/125 100/84 2,4 14,5 0,56 1,61 
1200 100 Infineon FF100R12RT4 175/150 100/100 2,1 20,5 0,686 1,59 
1200 100 Semikron SKM100GB12V 175/150 121/80 2,2 19,4 0,664 1,55 
1200 100 Semikron SKM100GB12T4 175/150 123/80 2,2 25,2 0,675 1,22 
1200 100 Infineon BSM100GB120DLC 125/125 100/80 2,4 22 0,533 1,0 
1200 100 Semikron SK100GB12T4T 175/150 80/70 2,25 26,6 0,384 0,64 
1700 800 Infineon FF800R17KE3 125/125 800/80 2,4 535 0,533 0,332 
1700 800 ABB 5SND800M170100 150/125 800/80 2,6 550 0,533 0,298 
1700 800 Fuji 2MBI800U4G-170 150/125 800/80 2,6 570 0,533 0,288 
1700 800 Mitsubishi CM800DZ-34H 150/125 800/80 3,1 610 0,533 0,225 
1700 800 Infineon FF800R17KF6CB2 150/125 800/80 3,1 625 0,533 0,22 
1700 800 DYNEX DIM800DDM1A000 150/125 800/75 3,4 700 0,5 0,168 
3300 800 Mitsubishi CM800HC-66H 150/125 800/100 3,6 2150 0,667 0,069 
3300 800 Mitsubishi CM800HB-66H 150/125 800/100 4,0 2200 0,667 0,0606 
3300 800 DYNEX DIM800NCM33-F000 150/125 800/90 3,6 2950 0,6 0,0452 
3300 800 ABB 5SNA0800N330100 150/125 800/80 3,8 2630 0,533 0,0427 
3300 800 eupec FZ(D) 800R33KF2 150/125 800/80 4,3 2940 0,533 0,0337 
4500 900 Mitsubishi CM900HG-90H 150/125 900/100 3,7 6700 0,667 0,024 
4500 900 Mitsubishi CM900HB-90H 125/125 900/85 3,3 6700 0,567 0,023 
4500 800 ABB 5SNA0800J450 300 150/125 800/85 3,55 6360 0,567 0,020 
6500 600 Infineon FZ600R65KE3 150/125 600/80 3,7 8600 0,533 0,0100 
6500 600 ABB 5SNA0600G650100 125/125 600/85 5,4 8050 0,68 0,0094 
6500 600 Mitsubishi CM600HG-130H 150/125 600/80 4,6 8800 0,533 0,0079 
6500 600 eupec FZ600R65KF1 125/125 600/80 5,3 9400 0,64 0,0077 
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 3 
UCE0, rCE

UCE0, rCE,
BSM100GB60DLC 1,03 0,01144 
SKM100GB063D 1 0,014 
SK100GB066T 0,7 0,0095 
CM100DY-24NF 1,16 0,0084 
CM100DY-24A 1,2 0,012 
FF100R12RT4 0,83 0,0127 
SKM100GB12V 0,88 0,0132 
SKM100GB12T4 0,7 0,015 
FF800R17KE3 0,9 0,001875 
5SND800M170100 1,2 0,00175 
2MBI800U4G-170 1,5 0,00144 
CM800HC-66H 2,1 0,001875 
CM800HB-66H 2,7 0,00163 
5SNA0800N330100 1,87 0,002415 
CM900HG-90H 2,54 0,001286 
CM900HB-90H 2,1 0,00133 
5SNA0800J450 300 1,75 0,00219 
FZ600R65KE3 2,2 0,0025 
5SNA0600G650100 3,1 0,00383 
CM600HG-130H 3,6 0,00233 

. 4 
 Crq1, -

 Crq 2, Crq 3.

 4 

 IGBT 
Crq1, /( · ) , Pcom 1, , f1 Pcom 2, , f2 Crq2, / Crq3, /

 600  – 100 A 
BSM100GB60DLC 6,53 80,7 4,97 12,4 0,545 0,502 
SKM100GB063D 2,78 89,7 8,92 22,3 0,474 0,417 
SK100GB066T 1,68 61,64 16,56 41,4 0,461 0,349 

 1200  – 100 A 
CM100DY-24NF 1,93 73,2 24,83 62,1 0,763 0,557 
CM100DY-24A 1,61 88,77 18,47 46,18 0,522 0,415 
FF100R12RT4 1,59 78,75 26,1 65,3 0,654 0,476 

SKM100GB12V 1,55 82,4 24,7 61,8 0,624 0,46 
SKM100GB12T4 1,22 83,3 32,1 80,3 0,585 0,413 

 1700  – 800 A 
FF800R17KE3 0,332 717,9 681,5 1703,2 0,305 0,176 

5SND800M170100 0,298 1160 700,6 1751,6 0,229 0,146 
2MBI800U4G-170 0,288 1081,9 726,1 1815,3 0,236 0,147 

 3300  – 800 A 
CM800HC-66H 0,069 1053,5 1369,4 2738,9 0,22 0,141 
CM800HB-66H 0,0606 1157,5 1401,3 2802,5 0,2085 0,1347 

5SNA0800N330100 0,0427 1126,3 1675,2 3350,3 0,1522 0,0953 
 4500  800 – 900 A 

CM900HG-90H 0,024 1200,4 4267,5 8535 0,1023 0,0617 
CM900HB-90H 0,023 1077,7 4267,5 8535 0,0955 0,0531 

5SNA0800J450 300 0,020 1036,3 4051 8102 0,0892 0,0496 
 6500  – 600 A 

FZ600R65KE3 0,0100 810,9 5477,7 10955,4 0,0509 0,0272 
5SNA0600G650100 0,0094 1186,2 5127,4 10254,8 0,0646 0,0357 

CM600HG-130H 0,0079 1076,8 5605 11210 0,0478 0,026 
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In the capacity of power keys in modern frequency 
converters are used only IGBT modules which corres-
pond to a combination of bipolar transistor with insulated 
gate and reverse current diode. The world has about a 
dozen companies that produce IGBT modules under their 
own technology. Development of production technology 
of semiconductor devices is a difficult task because im-
provement of some parameters almost always results in 
deterioration of other parameters. Therefore, during new 
product presentation the manufacturers of IGBT always 
emphasize the best parameters of modules and withhold 
information about the worsened parameters. Thus, fre-
quency converters designer cannot identify which manu-
facturer produces the best IGBT modules for a certain 
voltage, current and frequency.  

Purpose. To develop methods of determination of the 
best type IGBT module for certain voltage, current and 
frequency. 

Methodology. At the basis of the methodology we 
have laid the statement that the best module should have 
the highest value of the quality criterion, which corres-
ponds to definite correlation of IGBT parameters affect-
ing the thermal regime of its work.  

Findings. The structure of the criteria was deter-
mined by analyzing the parameters of two-keys and one-
key modules received from data sheets for these devices. 
Between these devices 28 IGBT modules with blocked 
voltage from 600 to 6500 V have been selected, and the 
first quality criterion has been defined for them. Two ad-
ditional criteria have been developed to determine which 
modules better meet the requirements of work at low or 
high switching frequency. 

Originality. As a result of calculations we have de-
termined the best types of IGBT modules in each of 6 
groups of voltage in the blocked state. The method al-
lows us to select the best module in the group of modules 
with the same consumer characteristics: blocked voltage, 
rated current, the number of power keys in the module.  

Practical value. This will allow developers of con-
verters to use the best types of IGBT modules and facili-
tate further improvement of their parameters. 

Keywords: insulated gate bipolar transistors, IGBT, 
quality criteria, rated current, saturation voltage, switch-
ing energy, junction temperature 
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