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TRENCHSTOP™ Performance Series

High speed IGBT in Trench and Fieldstop technology

Features:

TRENCHSTOP™ technology offering

* very low Vcesat

* low turn-off losses

+ short tail current

* low EMI

* maximum junction temperature 175°C

» qualified according to JEDEC for target applications
* Pb-free lead plating; RoHS compliant

» complete product spectrum and PSpice Models:
http://www.infineon.com/igbt/

Applications:
* drives
« solar inverters

* uninterruptible power supplies
« converters with medium switching frequency

Key Performance and Package Parameters

6’ Green

@ Halogen-Free

ﬁ'/RoHS

Type Vce Ic Vcesat, Tvj=25°C

ij max

Marking

Package

IGW50NGOTP 600V | 50A 1.6V

175°C

G50DTP

PG-TO247-3

Rev. 2.1, 2016-02-05



im] eon IGW50NGOTP

TRENCHSTOP™ Performance Series

Table of Contents

DS CriPtiON . . e 2
Table of Contents ... ... .. e 3
Maximum Ratings . . .. ... 4
Thermal Resistance . . ... ... 4
Electrical Characteristics . . ... .. . 5
Electrical Characteristics Diagrams .. ......... . . . e e 7
Package Drawing . ... ... 12
Testing ConditioNs ... ... . e 13
RevisSioN History ... ... e e 14
DiSClaimer . .. 14

3 Rev. 2.1, 2016-02-05



IGWS0NGOTP

TRENCHSTOP™ Performance Series

Infineon

Maximum Ratings

For optimum lifetime and reliability, Infineon recommends operating conditions that do not exceed 80% of the maximum ratings stated in this datasheet.

Parameter Symbol Value Unit
Collector-emitter voltage, T,; = 25°C Vee 600 \Y,
DC collector current, limited by Tyjmax
Tc = 25°C value limited by bondwire Ic 80.0 A
Tc =100°C 61.0
Pulsed collector current, t, limited by Tyjmax" Icpuis 150.0
Turn off safe operating area ) 150.0
Vce <600V, Ty < 175°C, t, = 1us” '
Gate-emitter voltage Ve 120
Short circuit withstand time
Vee = 15.0V, Vcec <400V
Allowed number of short circuits < 1000 tsc V]
Time between short circuits: = 1.0s
T, =150°C 5
Power dissipation Tc = 25°C P 319.2 W
Power dissipation Tc = 100°C tot 159.6
Operating junction temperature I -40...+175 °C
Storage temperature Tsig -55...+150 °C
Soldering temperature, °C
wave soldering 1.6mm (0.063in.) from case for 10s 260
Mounting torque, M3 screw
Maximum of mounting processes: 3 M 0.6 Nm
Thermal Resistance

. Value .
Parameter Symbol |Conditions Unit

min. ‘ typ. ‘max.

R Characteristics

IGBT thermal resistance, .
junction - case Ring-o) - | 036 | 047 KW

" Defined by design. Not subject to production test.
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Electrical Characteristic, at T,; = 25°C, unless otherwise specified

L. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Static Characteristic
Collector-emitter breakdown voltage| Vigrices | Ve = 0V, Ic = 0.20mA 600 - - \%
VGE = 15.0V, Ic = 50.0A
Collector-emitter saturation voltage | Vcesat T, =25°C - 160 | 1.80 | V
T,j=175°C - 1.94 -
Gate-emitter threshold voltage Veewny  |Ic = 0.80mA, Ve = Ve 4.1 5.1 5.7 V
Vce = 600V, Vee = 0V
Zero gate voltage collector current |/ces T,j=25°C - - 40 | pA
T,j=175°C - - -
Gate-emitter leakage current Ices Vce = 0V, Vee = 20V - - 100 | nA
Transconductance Ots Vce = 20V, Ic = 50.0A - 78.0 - S
Electrical Characteristic, at T,; = 25°C, unless otherwise specified
. Value .
Parameter Symbol |Conditions - Unit
min. ‘ typ. ‘ max.
Dynamic Characteristic
Input capacitance Cies - 1950 -
Output capacitance Coes Vee = 25V, Vee = 0V, f = 1IMHz - 83 - pF
Reverse transfer capacitance Cres - 67 -
Vee =480V, Ic = 50.0A,
Gate charge Qe Vo = 15V - |2490| - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 13.0 - nH
case
Short circuit collector current Ve = 15.0V, Ve <400V,
Max. 1000 short circuits le(sc) tsc < 5us - 255 - A
Time between short circuits: = 1.0s T.j=150°C
Switching Characteristic, Inductive Load
. Value )
Parameter Symbol |Conditions - Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 25°C
Turn-on delay time ta(on) T, = 25°C, - 20 - ns
Rise time t Ve =400V, fo = 50.0A, - 30 - | ns
. Vee = 0.0/15.0V,
Turn-off delay time fa(off) Reon) = 7.0Q, Ra = 7.0Q, - 215 - ns
Fall time ti Lo = 32nH, Co = 60pF - 18 - ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 158 - |md
— recovery.
Total switching energy Eis - 2.38 - mJ
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Switching Characteristic, Inductive Load
L. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at 7,; = 175°C
Turn-on delay time fa(on) T, = 175°C, - 21 - ns
Rise time t Ve =400V, o = 50.0A, - 34 - | ns
: Vee = 0.0/15.0V,
Turn-off delay time taotr) Raon) = 7.0Q, Roem = 7.0Q, - 277 - ns
Fall time t Lo = 32nH, Co = 60pF - 55 - | ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 225 - |md
— recovery.
Total switching energy Eis - 3.64 - mJ
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Figure 1. Forward bias safe operating area
(D=0, Tc=25°C, Ti<175°C; Vee=15V)
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Figure 3. Collector current as a function of case
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Figure 2. Power dissipation as a function of case
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Figure 5. Typical output characteristic
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Figure 7. Typical collector-emitter saturation voltage as Figure 8. Typical switching times as a function of

a function of junction temperature
(Vee=15V)

collector current
(ind. load, Ti=175°C, Vce=400V, Vee=15/0V,
re=7Q, test circuit in Fig. E)
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Figure 9. Typical switching times as a function of gate
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Figure 10. Typical switching times as a function of
junction temperature
(ind. load, Vce=400V, Vee=15/0V, Ic=50A,
re=7Q, test circuit in Fig. E)
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Figure 19. Short circuit withstand time as a function of Figure 20. Typical IGBT transient thermal impedance
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(Vce<400V, start at T<150°C)
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Package Drawing PG-T0247-3
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Testing Conditions
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Figure B. Definition of switching losses
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