
 

英飞凌逆导型 IGBT，具有单片体二极管  

特性 

• 完整的产品品类和 PSpice 模型： http://www.infineon.com/igbt/  

• 由于 VCEsat 具有正温度系数，因此易于并联 

• 坚固耐用，温度特性稳定 

• 低电磁干扰 

• 无铅引脚镀层；符合 RoHS 标准 

• 极低的 VCEsat 和低 Eoff 

• 参数分布紧密 

• 功能强大的单片反向导电二极管，正向电压低 

潜在应用 

• 电磁炉烹饪 

• 微波炉 

产品验证 

• 符合JEDEC47/20/22相关测试的工业应用要求 
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Type Package Marking 
IHW50N65R6 PG-TO247-3 H50ER6 
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1 封装 

 

1 封装 

表 1 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Internal emitter inductance 
measured 5mm. (0.197in) 
from case 

LE   13.0  nH 

Storage temperature Tstg  -55  150 °C 

Soldering temperature  wave soldering 1.6mm (0.063in.) from case 
for 10s 

  260 °C 

Mounting torque , M3 screw 
Maximum of mounting 
process: 3 

M    0.6 Nm 

Thermal 
resistance, 
junction-ambient 

Rth(j-a)    40 K/W 

 
2 IGBT 
表 2 最大额定值 

 

Parameter Symbol Note or test condition Values Unit 

Collector-emitter voltage VCE Tvj ≥ 25 °C 650 V 

DC collector current, 
limited by Tvjmax 

IC  TC = 25 °C 100 A 

TC = 100 °C 65 

Pulsed collector current, tp 

limited by Tvjmax 
ICpuls  150 A 

Turn-off safe operating area  VCE ≤ 650 V, tP ≤ 1 µs, Tvj ≤ 175 °C 150 A 

Gate-emitter voltage VGE  ±20 V 

Transient gate-emitter 
voltage 

VGE tp = 10 µs, D < 0.010 ±30 V 

Power dissipation Ptot  TC = 25 °C 251 W 

TC = 100 °C 125 

表 3 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Collector-emitter breakdown 
voltage 

VBRCES IC = 0.2 mA, VGE = 0 V 650   V 

Collector-emitter saturation 
voltage 

VCE sat IC = 50.0 A, VGE = 15 V Tvj = 25 °C  1.30 1.60 V 

Tvj = 175 °C  1.55  



Datasheet 4 

IHW50N65R6 
逆导型 IGBT 

Revision 1.20 
2021-03-23 

 

 

 
 

2 IGBT 
 
 

表 3  特征值（续） 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Gate-emitter threshold 
voltage 

VGEth IC = 0.50 mA, VCE = VGE 3.20 4.00 4.80 V 

Zero gate voltage 
collector current 

ICES VCE = 650 V, VGE = 0 V Tvj = 25 °C   40 µA 

Tvj = 175 °C  1000  

Gate-emitter leakage current IGES VCE = 0 V, VGE = 20 V   100 nA 

Transconductance gfs IC = 50.0 A, VCE = 20 V  114.0  S 

Input capacitance Cies VCE = 25 V, VGE = 0 V, f = 100 kHz  5000  pF 

Output capacitance Coes VCE = 25 V, VGE = 0 V, f = 100 kHz  49  pF 

Reverse transfer capacitance Cres VCE = 25 V, VGE = 0 V, f = 100 kHz  18  pF 

Gate charge QG IC = 50.0 A, VGE = 15 V, VCE = 520 V  199  nC 

Turn-on delay time tdon VCE = 400 V, VGE = 15 V, 
RGon = 10.0 Ω, 
RGoff = 10.0 Ω, 
Lσ = 70 nH, Cσ = 30 pF 

Tvj = 25 °C, 
IC = 50.0 A 

 21  ns 

Tvj = 175 °C, 
IC = 50.0 A 

 21  

Rise time (inductive load) tr VCE = 400 V, VGE = 15 V, 
RGon = 10.0 Ω, 
RGoff = 10.0 Ω, 
Lσ = 70 nH, Cσ = 30 pF 

Tvj = 25 °C, 
IC = 50.0 A 

 25  ns 

Tvj = 175 °C, 
IC = 50.0 A 

 26  

Turn-off delay time tdoff VCE = 400 V, VGE = 15 V, 
RGon = 10.0 Ω, 
RGoff = 10.0 Ω, 
Lσ = 70 nH, Cσ = 30 pF 

Tvj = 25 °C, 
IC = 50.0 A 

 261  ns 

Tvj = 175 °C, 
IC = 50.0 A 

 287  

Fall time (inductive load) tf VCE = 400 V, VGE = 15 V, 
RGon = 10.0 Ω, 
RGoff = 10.0 Ω, 
Lσ = 70 nH, Cσ = 30 pF 

Tvj = 25 °C, 
IC = 50.0 A 

 14  ns 

Tvj = 175 °C, 
IC = 50.0 A 

 20  

Turn-on energy Eon VCE = 400 V, VGE = 15 V, 
RGon = 10.0 Ω, 
RGoff = 10.0 Ω, 
Lσ = 70 nH, Cσ = 30 pF 

Tvj = 25 °C, 
IC = 50.0 A 

 1.50  mJ 

Tvj = 175 °C, 
IC = 50.0 A 

 1.67  

Turn-off energy Eoff VCE = 400 V, VGE = 15 V, 
RGon = 10.0 Ω, 
RGoff = 10.0 Ω, 
Lσ = 70 nH, Cσ = 30 pF 

Tvj = 25 °C, 
IC = 50.0 A 

 0.66  mJ 

Tvj = 175 °C, 
IC = 50.0 A 

 0.77  
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2 IGBT 
 
 
 

表 3  特征值（续） 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Total switching energy Ets VCE = 400 V, VGE = 15 V, 
RGon = 10.0 Ω, 
RGoff = 10.0 Ω, 
Lσ = 70 nH, Cσ = 30 pF 

Tvj = 25 °C, 
IC = 50.0 A 

 2.16  mJ 

Tvj = 175 °C, 
IC = 50.0 A 

 2.44  

Soft turn-off energy Eoff VCE = 162 V, VGE = 15 V, 
RGon = 10.0 Ω, 
RGoff = 10.0 Ω, Cr = 30 nF, 
Lσ = 70 nH, Cσ = 30 pF 

Tvj = 25 °C, 
IC = 50.0 A 

 0.15  mJ 

Tvj = 175 °C, 
IC = 50.0 A 

 0.30  

IGBT thermal 
resistance, junction-
case 

Rthjc    0.59 K/W 

Operating junction 
temperature 

Tvj  -40  175 °C 

 

3 二极管 

表4 最大额定值 
 

Parameter Symbol Note or test condition Values Unit 

Repetitive peak reverse 
voltage 

VRRM Tvj ≥ 25 °C 650 V 

Diode forward current, 
limited by Tvjmax 

IF  TC = 25 °C 39 A 

TC = 100 °C 24 

Diode pulsed current, 
limited by Tvjmax 

IFpuls  150 A 

Power dissipation Ptot  TC = 25 °C 59 W 

TC = 100 °C 29 

表5 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Diode forward voltage VF IF = 50.0 A Tvj = 25 °C  1.51 1.90 V 

Tvj = 175 °C  1.67  

Reverse leakage current IR VR = 650 V Tvj = 25 °C   40 µA 

Tvj = 175 °C  1000  
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2 IGBT 
 
 
 

表 5 特征值（续） 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Diode reverse recovery time trr VR = 400 V Tvj = 25 °C, 
IF = 50.0 A, 
-diF/dt = 1000 A/µs 

 108  ns 

Tvj = 175 °C, 
IF = 50.0 A, 
-diF/dt = 1000 A/µs 

 139  

Diode reverse recovery 
charge 

Qrr VR = 400 V Tvj = 25 °C, 
IF = 50.0 A, 
-diF/dt = 1000 A/µs 

 2.50  µC 

Tvj = 175 °C, 
IF = 50.0 A, 
-diF/dt = 1000 A/µs 

 4.00  

Diode peak reverse recovery 
current 

Irrm VR = 400 V Tvj = 25 °C, 
IF = 50.0 A, 
-diF/dt = 1000 A/µs 

 37.0  A 

Tvj = 175 °C, 
IF = 50.0 A, 
-diF/dt = 1000 A/µs 

 46.0  

Diode peak rate off fall of 
reverse recovery current 

dIrr/dt VR = 400 V Tvj = 25 °C, 
IF = 50.0 A, 
-diF/dt = 1000 A/µs 

 -843  A/µs 

Tvj = 175 °C, 
IF = 50.0 A, 
-diF/dt = 1000 A/µs 

 -786  

Diode thermal 
resistance, junction-case 

Rthjc    2.55 K/W 

Operating junction 
temperature 

Tvj  -40  175 °C 
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4 特性图 

 

Power dissipation as a function of case temperature, 
IGBT 
Ptot = f(Tc) 
Tvj≤175 °C 

Collector current as a function of case temperature, 
IGBT 
IC = f(Tc) 
Tvj≤175 °C, VGE = 15 V 

  

Typical output characteristic, IGBT 
IC = f(VCE)  
Tvj = 25 °C 

Typical output characteristic, IGBT 
IC = f(VCE)  
Tvj = 175 °C 

S  
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Typical transfer characteristic, IGBT 
IC = f(VGE) 
VCE = 20 V 

Typical collector-emitter saturation voltage as a 
function of junction temperature, IGBT 
VCEsat = f(Tvj) 
VGE = 15 V 

  

Typical switching times as a function of collector 
current, IGBT 
t = f(IC) 
RGoff = 10.0 Ω, VCE = 400 V, Tvj = 175 °C, VGE = 0/15 V, RGon = 
10.0 Ω 

Typical switching times as a function of gate 
resistor, IGBT 
t = f(RG) 
IC = 50.0 A, VCE = 400 V, Tvj = 175 °C, VGE = 0/15 V 
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Typical switching times as a function of junction 
temperature, IGBT 
t = f(Tvj) 
IC = 50.0 A, RGoff = 10.0 Ω, VCE = 400 V, VGE = 0/15 V, RGon = 
10.0 Ω 

Gate-emitter threshold voltage as a function of 
junction temperature, IGBT 
VGEth = f(Tvj) 
IC = 0.50 mA 

S   

Typical switching energy losses as a function of 
collector current, IGBT 
E = f(IC) 
RGoff = 10.0 Ω, VCE = 400 V, Tvj = 175 °C, VGE = 0/15 V, RGon = 
10.0 Ω 

Typical switching energy losses as a function of gate 
resistor, IGBT 
E = f(RG) 
IC = 50.0 A, VCE = 400 V, Tvj = 175 °C, VGE = 0/15 V 
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Typical switching energy losses as a function of 
junction temperature, IGBT 
E = f(Tvj) 
IC = 50.0 A, RGoff = 10.0 Ω, VCE = 400 V, VGE = 0/15 V, RGon = 
10.0 Ω 

Typical soft-switching turn-off energy loss as a 
function of collector current, IGBT 
E = f(IC) 
RGoff = 10.0 Ω, Tvj = 175 °C, VGE = 0/15 V 

  

Typical gate charge, IGBT 
VGE = f(QGE) 
IC = 50.0 A 

Typical capacitance as a function of collector-emitter 
voltage, IGBT 
C = f(VCE) 
f = 100 kHz, VGE = 0 V 
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IGBT transient thermal resistance, IGBT 
Zth = f(tp) 
D = tp/T 

Diode transient thermal impedance as a function of 
pulse width, Diode 
Zth = f(tp) 
D = tp/T 

  

Typical reverse recovery time as a function of diode 
current slope, Diode 
trr = f(diF/dt) 
IF = 50.0 A, VR = 400 V 

Typical reverse recovery charge as a function of diode 
current slope, Diode 
Qrr = f(diF/dt) 
VR = 400 V, IF = 50.0 A 
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Typical reverse recovery current as a function of diode 
current slope, Diode 
Irr = f(diF/dt) 
VR = 400 V, IF = 50.0 A 

Typical diode peak rate of fall of reverse recovery 
current as a function of diode current slope, Diode 
dIrr/dt = f(diF/dt) 
VR = 400 V, IF = 50.0 A 

  

Typical diode forward current as a function of forward 
voltage, Diode 
IF = f(VF) 

Typical diode forward voltage as a function of 
junction temperature, Diode 
VF = f(Tvj) 
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5 封装外形 

封装图 PG-TO247-3 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

图 6. 
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6 测试条件 

图 7 
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Revision Date of release Description of changes 

1.00 2020.12.21 Final datasheet 

1.10 2021.02.22 Soft turn-off energy data changed. Editorial changes in graph. 

1.20 2021.03.21 Dynamic characteristic change from 1000 kHz to 100 kHz 
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