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650V, 600A Half Bridge IGBT Module 
 

 
 
 

 
 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL MIN MAX UNIT 

Collector to Emitter Voltage Vces  650 V 

Gate to Emitter Voltage Vges -20 20 V 

IGBT continuous current at Tc=25C Icigbt25  800 A 

IGBT continuous current at Tc=75C Icigbt75  600 A 

IGBT pulse current at Tc=25C Ipulseigbt25  2400 A 

Short Circuit duration, Vce=360V, Tj=150C, Vge=15V tsc  10 µs 

Junction Temperature Tj -55 175 ◦C 

Diode continuous current at Tc=25C Icdiode25  600 A 

Diode pulse current at Tc=25C Ipulsediode25  1200 A 
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ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER MIN TYP MAX UNIT 

IGBT 

BVces 
Breakdown voltage, Ic = 1mA, 

Vge=0V 
650   V 

Vgeth 
Threshold voltage, Ic=1mA, 

Vce=Vge 
4.0  6.5 V 

Ices Vce=650V, Vge=0V   100 µA 

Ices150 Vce=650V, Vge=0V, Tj=150C   5 mA 

Iges Gate leakage current, Vce=0V, 

Vge=20V 
  1 µA 

Cies Vce=25V, Vge=0V, f=1MHz  24.6  nF 

Coes Vce=25V, Vge=0V, f=1MHz  1.5  nF 

Cres Vce=25V, Vge=0V, f=1MHz  0.9  nF 

Qgon Ic=480A, Vge=15V, Vce=325V  1300  nC 

Qge Ic=480A, Vge=15V, Vce=325V  240  nC 

Qgc Ic=480A, Vge=15V, Vce=325V   580  nC 

tdon Inductive load, Ic=240A, 

Vge=15V, Vce=400V 
 

52 
 ns 

trise Inductive load, Ic=240A, 

Vge=15V, Vce=400V 
 

64 
 ns 

tdoff Inductive load, Ic=240A, 

Vge=15V, Vce=400V 
 

220 
 ns 

tfall Inductive load, Ic=240A, 

Vge=15V, Vce=400V 
 

90 
 ns 

Rth Thermal resistance, junction to 

case 
 

 
0.6 ◦C/W 

Anti-parallel Diode 

Vf25 Forward voltage, Tj=25C  1.55 1.95 V 

Vf125 Forward voltage, Tj=125C  1.50  V 

Irm25 

Peak reverse recovery current, 

If=600A, di/dt=6000A/us, 

Vr=300V, Vge=-15V, Tj=25C 

 205  A 

Irm125 

Peak reverse recovery current, 

If=600A, di/dt=6000A/us, 

Vr=300V, Vge=-15V, Tj=125C 

 300  A 

Qr25 

Recovered charge, If=600A, 

di/dt=6000A/us, Vr=300V, 

Vge=-15V, Tj=25C 

 17  µC 

Qr125 

Recovered charge, If=600A, 

di/dt=6000A/us, Vr=300V, 

Vge=-15V, Tj=125C 

 36  µC 

Rth Thermal resistance, junction to 

case 
 

 
1.1 ◦C/W 
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NTC Thermistor Characteristics (Heraeus Nexensos M Sensor) 

R0 Resistance @ TC = 0 °C  1  K Ohm 

RTOL Resistance Tolerance   ±0.12 % 

 Measuring Current 0.1  0.3 mA 

TCR 

𝑇𝐶𝑅 =
𝑅100 − 𝑅0

𝑅0 ∗ 100°𝐶
 

R100  is resistance at 100ºC,  

R0    is resistance at 0°C 

 3850  ppm/K 

 Temperature Range -70  500 °C 

Resistance 

vs 

Temperature 

t >= 0 º 

   𝑅(𝑡) = 𝑅0 ∗ (1 + 𝐴 ∗ 𝑡 + 𝐵 ∗

𝑡2  

t < 0 ºC 

   𝑅(𝑡) = 𝑅0 ∗ (1 + 𝐴 ∗ 𝑡 + 𝐵 ∗

𝑡2 + 𝐶 ∗                (𝑡 −

100°𝐶) ∗ 𝑡3) ; 

𝐴 = 3.9083 ∗ 10−3           ºC-1 

𝐵 = −5.775 ∗ 10−7          °C-2 

𝐶 = −4.183 ∗ 10−12         ºC-4 
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Thermal interface material is recommended between base and heatsink. 

  

Fig. 7 Diode forward characteristics 
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MECHANICAL DIMENSIONS: 

 

 
 
 

Thermal interface material is recommended between base and heatsink. 

 
 

  
 
 

DISCLAIMER: 
1- The information given herein, including the specifications and dimensions, is subject to change without prior notice to improve product 
characteristics. Before ordering, purchasers are advised to contact the Sensitron Semiconductor sales department for the latest version of the 
datasheet(s). 
2- In cases where extremely high reliability is required (such as use in nuclear power control, aerospace and aviation, traffic equipment, medical 
equipment, and safety equipment) , safety should be ensured by using semiconductor devices that feature assured safety or by means of users’ 
fail-safe precautions or other arrangement . 
3- In no event shall Sensitron Semiconductor be liable for any damages that may result from an accident or any other cause during operation of 
the user’s units according to the datasheet(s). Sensitron Semiconductor assumes no responsibility for any intellectual property claims or any other 
problems that may result from applications of information, products or circuits described in the datasheets.  
4- In no event shall Sensitron Semiconductor be liable for any failure in a semiconductor device or any secondary damage resulting from use at a 
value exceeding the absolute maximum rating.  
5- No license is granted by the datasheet(s) under any patents or other rights of any third party or Sensitron Semiconductor.  
6- The datasheet(s) may not be reproduced or duplicated, in any form, in whole or part, without the expressed written permission of Sensitron 
Semiconductor.  
7- The products (technologies) described in the datasheet(s) are not to be provided to any party whose purpose in their application will hinder 
maintenance of international peace and safety nor are they to be applied to that purpose by their direct purchasers or any third party. When 
exporting these products (technologies), the necessary procedures are to be taken in accordance with related laws and regulations. 


