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NPCI 3-LEVEL IGBT Power Transistor Module

1. Product Features: H3L150R07W2G4

* Low switching losses

* Low VcEeay losses E{

* Low stray inductance design

* Maximum junction temperature 175°C ‘J ‘Nj

* RoHS compliant

2. Product Applications

* 3-Level-application

* Solar String Inverter

* Energy Storage Inverter

 UPS

3. Typical Performance Parameters

Type Vce Ic Ir Tjmax Marking Package

H3L150R07W2G4 650V 150A 150A 175°C H3L150R07W2G4 W2
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4. IGBT Maximum Rated Values

Symbol Parameters Value Unit Test Conditions
VcEs Collector-emitter voltage 650 V | Vgs =0V, Icg = ImA
I¢ nom Continuous DC collector 150 A | Te=60°C, Tyjmax = 175°C
Ic current 180 A | Te=25°C, Tyjma = 175°C
Icrm Pulsed Drain Current 300 A
Prot Power dissipation 330 W | Tc=25°C, Tyjmax = 175°C
Vaes Gate-emitter peak voltage +/-20 V | Vce =0V, Igs = 100pA

5. IGBT Characteristic Values (7 v = 25°C, unless otherwise specified)

Symbol Parameters Min. | Typ. [Max.| Unit Test Conditions
Ve Collector-emitter saturation 1.37 1 1.8 v Ice=150A ,Vge = 15V ij=25°(§
voltage 1.53 Ice=150A ,Vge = 15V T,=150°C
VGE Gate Threshold Voltage 5.0 57 | 64| V | Voe=VcE, Ice=ImA
Qc Gate-charge 1.86 uC | Vee=-15V..+15V
Raint Internal gate resistor 0.3 Q
Cies Input capacitance 17.0 nF | f=1MHz Vg =25V, Vee=0V
Cres Reverse transfer capacitance 0.8 nF | f=1MHz, Vce=25V,Vge=0V
Ices | Collector-emitter cut-off current 1.0 | mA | Vce= 650V, Vge= 0V
Ices Gate-emitter leakage current 500 | nA | Vee=VcE, V=20V
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Symbol Parameters Min. | Typ. |Max.| Unit Test Conditions
Eon Turn-On Switching Energy 2 Ver= 300V, Ie= 1504 1=25¢
4.3 . Rg=12Q Vge==%15V  T,=150C
Eofr Turn Off Switching Energy > Vee= 300V, le= 1304 T=25C
4.0 Rg=12Q  Vge==15V  Ty=150C
345 Vce= 300V, Ic= 150A Ty=25C
Ld(on) Turn-On Delay Time 330 Rg=12Q  Vge=+15V  Ty=150C
o 46 Vce= 300V, Ic= 150A Ty=25C
t’ Rise Time 54 Rg=12Q Va=+15V  Ty=150C
238 1 vee=300v, Ie=150A  T,=25C
Ld(of) Turn-Off Delay Time 252 Rg=12Q Vg=+15V  T,=150C
104 Vce= 300V, Ic= 150A T,;=25C
i Fall Time 160 Rg=12Q  Vae=+15V  Ty=150C
Rigro Thermal Resistance from Junction 022 | 025 l°c/w | Per 1IGBT
to Case
Ton Temperature under switching 40 150
conditions

6. Reverse Diode(D1-D4) Maximum Rated Values

Symbol Parameters Value Unit Test Conditions
VRrM Repetitive peak reverse voltage 650 v
I Continuous DC forward current 150 A
Irrm Repetitive peak forward current 300 A |tp=1ms
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7. Reverse Diode(D1-D4) Characteristic Values

Symbol Parameters Min. | Typ. |Max.| Unit Test Conditions
1.5 ] 2.1 Ir=150A, Vge= 0V, Tvj=25°C
Vr Forward voltage v ]
1.22 Ir= 150A, Vge= 0V, Tvj=150°C
91 Vr =300V,Ir=150A Tvj=25°C
Trmt Peak reverse recovery current 162 A | Vge=-15V Tvj=150C
-diF/dt=3200A/us
2.67 Vr =300V.,Ir= 150A Tvj=25°C
Qn Reverse Recovery Charge 12.89 uC | Ve =-15V Tvj=150"C
-diF/dt=3200A/us
0.4 Vr =300V.,Ir= 150A Tvj=25°C
Erec Reverse recovery energy 2.18 mJ | Vge=-15V Tvj=150C
-diF/dt=3200A/us
Thermal Resistance from Junction .
Ringi-o 0 Case 0.35]0.40 |°C/W
Temperature under switching
To . -40 150
vi-op condition

8. Clamping Diode(D5-D6) Maximum Rated Values

Symbol Parameters Value Unit Test Conditions
VrrM Repetitive peak reverse voltage 650 v
Ir Continuous DC forward current 150 A
IrrMm Repetitive peak forward current 300 A | tp=1ms
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9. Clamping Diode (D5-D6) Characteristic Values

Symbol Parameters Min. | Typ. |Max.| Unit Test Conditions
2.0 1235 Ir=150A, Vge= 0V, Tvj=25°C
Vr Forward voltage v ]
1.6 Ir=150A, Vge= 0V, Tvj=150C
39 Vr =300V,Ir=150A Tvj=25C
Peak reverse recovery current 98 A | Vge=-15V Tvj=150C
Irm
-diF/dt=2600A/us
0.63 Vr=300V.,Ir= 150A Tvj=25°C
Qn Reverse recovery charge 3.74 uC | Vee=-15V Tvj=150"C
-diF/dt=2600A/us
0.06 Vr=300V.,Ir= 150A Tvj=25°C
Erec Reverse recovery energy 0.38 mJ] | Vee=-15V Tvj=150C
-diF/dt=2600A/us
Thermal Resistance from .
Ring-o Junction to Case 0371043 \"CW
Temperature under switching
Tjop conditions 40 150

10. NTC-Thermistor Characteristic Values

Symbol Parameters Min.| Typ. [Max.|Unit Test Conditions
Ros Rated resistance 5 kQ | Te=25°C
R/R Deviation of R100 5 5 | o | Te=100°C, R100 = 493
P2s Power Dissipation 20 |mw| Te=25°C
3375 K | R2=R25 exp [B25/50(1/T2 - 1/(298,15
Bas/so B-value
K))]
3411 K | R2=R25 exp [B25/80(1/T2 - 1/(298,15
Bas/so B-value
K))]
3433 K | R2=R25 exp [B25/100(1/T2 - 1/(298,15
Ba2s/100 B-value K)]
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11. Module
Symbol Parameters Value Unit Test Conditions
VisoL Isolation test voltage 2.5 kV | RMS, f=50 Hz, t= 1 min.
Internal isolation AlOs Basic insulation (class 1, IEC 61140)
. 11.5 terminal to heatsink
Creepage distance mm . i
6.3 terminal to terminal
10.0 terminal to heatsink
Clearance mm ] )
5.0 terminal to terminal
CTI Comperative tracking index >200
Symbol Parameters Min. | Typ.| Max. |Unit Test Conditions
Lsce Stray inductance module 15 nH
Module lead resistance, terminals -
Recqer . 2.00 mQ
chip
Tstg Storage temperature -40 125 | °C
F Mounting force per clamp 40 80 | N
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Fig.5.switching losses IGBT,Inverter (typical)
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Fig.4.switching losses IGBT,Inverter (typical)
Eon=f(Ic), Eor=t(Ic), Vo=t 15V, R6on=12 Q , Rgor=12
Q, Vce=300V
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Fig.6.transient thermal impedance IGBT,Inverter
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12.Circuit Diagram
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13.Product Outline
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14.Version Information

Version No. Status Date changed Version revision record
V1.0 Preliminary version 2022/06 New build
V1.1 Final version 2023/11 Updated
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