IKZ50N65ES5 infineon

TRENCHSTOP™ 5 soft switching IGBT

TRENCHSTOP™ 5 high speed soft switching IGBT copacked with full current
rated RAPID 1 fast and soft antiparallel diode

Features and Benefits:

High speed S5 technology offering

* High speed smooth switching device for hard & soft switching
* Very Low Vcesat, 1.42V at nominal current

* Plug and play replacement of previous generation IGBTs

* 650V breakdown voltage

* Low gate charge Q¢

* IGBT copacked with full rated RAPID 1 fast antiparallel diode
* 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:

* Industrial UPS

* Industrial SMPS
» Energy Storage
 Charger

* Welding

Product Validation:

Qualified for applications listed above based on the test
conditions in the relevant tests of JEDEC20/22

Package pin definition:

* Pin C & backside - collector

* Pin E - emitter

* Pin K - Kelvin emitter >y G reen
* Pin G - gate

Please note: The emitter and Kelvin emitter pins are not "\

exchangeable. Their exchange might lead to malfunction. ‘awl Halogen-Free

ﬁ{RoHS

Key Performance and Package Parameters

Type Vce Ic Veesat, Tvi=25°C | Tijmax Marking Package
IKZ50N65ES5 650V | 50A 1.35V 175°C K50EES5 PG-TO247-4
Datasheet Please read the Important Notice and Warnings at the end of this document V21

www.infineon.com 2017-04-26
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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 Vce 650 \
DC collector current, limited by Tyjmax"
Tc = 25°C value limited by bondwire Ic 80.0 A
Tc =100°C 60.5
Pulsed collector current, t, limited by Tyjmax lepuis 200.0 A
Turn off safe operating area ) 200.0
Vce €650V, T,;<175°C, £, = 1us )
Diode forward current, limited by Tymax"’
Tc = 25°C value limited by bondwire Ir 80.0 A
Tc =100°C 60.5
Diode pulsed current, t, limited by Tijmax Irpuis 200.0 A
Gate-emitter voltage V. 120 v
Transient Gate-emitter voltage (t, < 10us, D < 0.010) GE +30
Power dissipation Tc = 25°C P 274.0 W
Power dissipation Tc = 100°C tot 137.0
Operating junction temperature T, -40...+175 °C
Storage temperature Tstg -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 06 Nm
Thermal Resistance

L. Value .
Parameter Symbol |Conditions : Unit

min. ‘ typ. ‘ max.

R Characteristics
IGBT thermal resistance, _
junction - case Ring-c) - - ] 055 |KW
Diode thermal resistance, .
junction - case Ring-c) - - 0.63 |K/W
Thermal resistance
junction - ambient Ringa) i i 40 |KW

" value limited by bondwire

Datasheet 3 V21
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Electrical Characteristic, at T,; = 25°C, unless otherwise specified

. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Static Characteristic
Collector-emitter breakdown voltage| Vigrices | Vee = 0V, Ic = 0.20mA 650 - - V
Vee = 15.0V, Ic = 50.0A
. . T,j=25°C - 1.35 | 1.70
Collector-emitter saturation voltage | Vcesat Tq=125°C ] 150 ) \%
T,;=175°C - 1.60 -
Vee = 0V, I =50.0A
. T,;=25°C - 145 | 1.70
Diode forward voltage Ve Ty = 125°C ] 142 ) \
T.,;j=175°C - 1.39 -
Gate-emitter threshold voltage Veewy |lc = 0.50mA, Vce = Vae 3.2 4.0 4.8 V
VCE = 650V, VGE =0V
Zero gate voltage collector current |/ces T.,;=25°C - - 50 | pA
T,y =175°C - 2000 -
Gate-emitter leakage current lces Vce = 0V, Vee = 20V - - 100 | nA
Transconductance Ofs Vce = 20V, Ic = 50.0A - 62.0 - S
Electrical Characteristic, at T,; = 25°C, unless otherwise specified
L. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Dynamic Characteristic
Input capacitance Cies - 3100 -
Output capacitance Coes Vce = 25V, Vee = 0V, f = 1MHz - 88 - pF
Reverse transfer capacitance Cres - 12 -
Vcc = 520V, /c = 50.0A,
Gate charge Qe Ve = 15V - |1200| - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 13.0 - nH
case
Switching Characteristic, Inductive Load
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 25°C
Turn-on delay time fa(on) T, = 25°C, - 36 - ns
Rise time t Ve = 400V, fc = 50.0A, - 22 - ns
. Vee = 0.0/15.0V,
Turn-off delay time faof) Roon) = 23.1Q, Rewn = 23.10Q, - 294 - ns
Fall time t Lo = 30nH, Co = 30pF -] 32 - | ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.77 - | mJ
Turn-off energy Eort diode reverse recovery. - (08| - |mJ
Total switching energy Es - 1.65 - mJ
Datasheet 4 V21
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Turn-on delay time fd(on) T, = 25°C, - 33 - ns
Rise time te Vee =400V, fc = 25.0A, - 14 - ns
. Vee = 0.0/15.0V,
Turn-off delay time fa(off) Raon) = 23.1Q, Ropm = 23.1Q, - 304 - ns
Fall time ti Lo = 30nH, Co = 30pF - 33 - ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.36 - | mJ
Turn-off energy Eor diode reverse recovery. - 1032 - |mJ
Total switching energy Eis - 0.68 - mJ

Diode Characteristic, at T,; = 25°C

Diode reverse recovery time tie T = 25°C, - 62 - ns
Diode reverse recovery charge Qr IVR—=5£(1)O(?X’ - 1.40 - uC
F= . )
Diode peak reverse recovery current frm die/dt = 2500A/us - 40.0 - A
Diode peak rate of fall of reverse .
recovery current during t, din/alt - |-1100) -\ Alus
Diode reverse recovery time tr T, = 25°C, - 44 - ns
Diode reverse recovery charge Qr IVR—=2§O(?X - 1.00 - uC
F= . )
Diode peak reverse recovery current rm die/dt = 2500A/us - 38.5 - A
Diode peak rate of fall of reverse .
recovery current during o din/clt - [22001 - |Alus
Switching Characteristic, Inductive Load
Value
Parameter Symbol |Conditions - ‘ ¢ ‘ Unit
min. | typ. | max.
IGBT Characteristic, at T,; = 150°C
Turn-on delay time fa(on) T, = 150°C, - 34 - ns
Rise time tr 500 - 3000/\1/5 18\7 50.0A, - 26 - ns
Ge = U. UV,
Turn-off delay time faoff) Rcon = 23.1Q, Rowm = 23.10Q, - 328 - ns
Fall time t Lo = 30nH, Co = 30pF - 38 - | ns
Lo, Co from Fig. E .
Turn-on energy Eon Energy losses include “tail” and - 100 ] - |md
Turn-off energy Eot diode reverse recovery. - 1.20 - |mJ
Total switching energy Eis - 2.20 - mJ
Turn-on delay time fa(on) T, = 150°C, - 32 - ns
Rise time tr 500 - 8009\1/5 ICC)V= 25.0A, - 16 - ns
Ge = U. UV,
Turn-off delay time ta(ofy Raen) = 23.1Q, Reem = 23.1Q, - 354 - ns
Fall time t tc =C30an' CF(? = SOPF - 44 - ns
g, Co from Fig.
Turn-on energy Eon Energy losses include “tail” and - 0.64 - | mJ
Turn-off energy Eort diode reverse recovery. - 056 | - |mJ
Total switching energy Eis - 1.20 - mJ
Datasheet 5 V21
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Diode Characteristic, at T,; = 150°C

Diode reverse recovery time tie Tj = 150°C, - 92 - ns

Diode reverse recovery charge Qr IVR-ZS?)O(())X, - 3.20 - uC
F= UA,

Diode peak reverse recovery current um die/dt = 2500A/us - 63.0 - A

Diode peak rate of fall of reverse .

recovery current during fo di/alt - |-M00) - Als

Diode reverse recovery time te T,j = 150°C, - 68 - ns

Diode reverse recovery charge Qr IVR-:220(§)X, - 2.30 - uC
F= UA,

Diode peak reverse recovery current um die/dt = 2500A/us - 59.0 - A

Diode peak rate of fall of reverse .

recovery current during fo di/alt - |1850) - | Als
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Package Drawing PG-TO247-4
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DIM MILLIMETERS INCHES

MIN MAX MIN MAX
A 483 5.21 0.190 0.205 SOCUMENT NG
A1 2.29 2.54 0.090 0.100 78800168124 ’
A2 1.90 2.16 0.075 0.085
b 1.07 1.33 0.042 0.052 SCALE 0
b1 1.10 1.70 0.043 0.067
c 0.50 0.70 0.020 0.028
D 20.80 21.10 0.819 0.831
D1 16.25 17.65 0.640 0.695 0
D2 0.95 1.35 0.037 0.053
E 15.70 16.13 0.618 0.635 7.5mm
E1 13.10 14.15 0.516 0.557
E2 3.68 5.10 0.145 0.201 EUROPEAN PROJECTION
E3 1.00 2.60 0.039 0.102
e 2.54 (BSC) 0.100 (BSC)
e1 5.08 0.200
N 4 4
L 19.72 20.32 0.776 0.800
L1 4.02 4.40 0.158 0.173 ISSUE DATE
oP 3.50 3.70 0.138 0.146 29-01-2013
oP1 7.00 7.40 0.276 0.291 REVISION
Q 5.49 6.00 0.216 0.236 1
s 6.04 6.30 0.238 0.248
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Testing Conditions
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