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FEATURES

e Trench gate field stop IGBT

e Square RBSOA Pbfree
* HEXFRED® low Qy,, low switching energy RoHS

COMPLIANT
* Positive Vcg(on) temperature coefficient

e Copper baseplate
¢ L ow stray inductance design
¢ Designed and qualified for industrial market

ECONO 2 e Material categorization: for definitions of compliance
(Package example) please see www.vishay.com/doc?99912
BENEFITS
e Benchmark efficiency for SMPS appreciation in particular
PRIMARY CHARACTERISTICS HF welding
Vees 1200V ¢ Rugged transient performance
lcat Tc = 66 °C S0A e Low EMI, requires less snubbing
\% typical 2.34V . . . .
cefon) (typical) * Direct mounting to heatsink space saving
Speed 8 kHz to 30 kHz )
Package ECONO 2 ¢ PCB solderable terminals
Circuit configuration 4 pack ¢ L ow junction to case thermal resistance
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL TEST CONDITIONS MAX. UNITS
Collector to emitter voltage VcEes 1200 \"
, Tc=25°C 64
Continuous collector current Ic
Tc=80°C 44
Pulsed collector current, see fig. C.T.5 lem Ty=150°C,t; =6 ms,Vge =15V 180
Clamped inductive load current ILm 150 A
) . Tc=25°C 40
Diode continuous forward current Ir
Tc=80°C 25
Diode maximum forward current Iem 150
Gate to emitter voltage Vae +20 \
Maxi dissipation (IGBT) P Tc=25°C 231 w
aximum power dissipation
P P b Tc=80°C 130
Isolation voltage VisoL AC 2500 (min) \Y
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ELECTRICAL SPECIFICATIONS (T, = 25 °C unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | UNITS
Collector to emitter breakdown voltage BV(ces) Vege=0V,Ilc=2mA 1200 - -
) Ic=50A,Vge=15V - 2.34 2.80
Collector to emitter voltage Vceon) \'
Ic=50A,Vge=15V, Ty;=125°C - 2.66 -
Gate threshold voltage VaGE(th) Vce=VaE Ic =2 mA 4.6 5.9 7.6
Threshold voltage temperature coefficient AVGEhy/ATy | Vce = Vae Ic =2 mA (25 °C to 125 °C) - -13 - mV/°C
Vge=0V, Vcg=1200V - 1 50
Zero gate voltage collector current Ices YA
Vege=0V,Vee=1200V, Ty =125 °C - 670 -
) IF=50A - 3.30 4.5
Diode forward voltage drop VEm \
IF=50A,Ty=125°C - 3.60 -
Gate to emitter leakage current lges Vge=+20V - - + 200 nA
SWITCHING CHARACTERISTICS (T, = 25 °C unless otherwise noted)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP. | MAX. | UNITS
Total gate charge (turn-on) Qg Ic =50 A - 154 -
Gate to emitter charge (turn-on) Qge Voc =960V - 17 - nC
Gate to collector charge (turn-on) Qac Vee=15V - 79 -
Turn-on switching loss Eon Ic = 50 A, Ve = 600 V - 1.17 -
Turn-off switching loss Eof Vge=15V,Rg=4.7 Q, L =500 pyH - 1.50 -
—o5oc (1
Total switching loss Etot Ty=25°C - 2.67 - J
— m
Turn-on switching loss Eon Ic = 50 A, Ve = 600 V - 1.58 -
Turn-off switching loss Eof Vge=15V,Rg=4.7 Q, L =500 pyH - 2.52 -
e h Ty=125°C(M B _
Total switching loss Eiot 410
Turn-on delay time tdon) - 44 -
Rise time t, Ic =50 A, Vgc =600V - 1 N
- Vege=15V,Rg=4.7 Q, L =500 pyH ns
Turn-off delay time t(ofh) T,=125°C - 96 -
Fall time ts - 187 -
Ty=150°C, Ic =150 A, Vgc =800V,
Reverse bias safe operating area RBSOA Vp=1200V, Ry=4.7 Q, Fullsquare
Vege=15Vto 0OV
Ty=150°C
Short circuit safe operating area SCSOA Vee =600V, Vp=1200V 5 - - us
Rg=10Q,Vge=15Vto 0V
. Ty=25°C - 1.3 -
Diode peak reverse recovery current ler A
Ty=125°C - 2.0 -
, , T,=25°C Vec =600V - | o043 ] -
Diode reverse recovery time ter S IF=50A us
T;=125°C di/dt = 7 Alps - 0.74 -
Total h aQ Ty=25°C - 0.12 - c
otal reverse recovery charge
v charg " T,=125°C ; 0.4 ; H
Note
() Energy losses include “tail” and diode reverse recovery
INTERNAL NTC - THERMISTOR SPECIFICATIONS
PARAMETER SYMBOL TEST CONDITIONS TYP. UNITS
. Ros Tc=25°C 5000
Resistance Q
Rmo TC: 100 °C 493 +5%
B-value Bos/s0 Ro = Ros exp. [825/50 (1 /T2 - 1/(2981 5K))] 33755 % K
Maximum operating temperature 220 °C
Dissipation constant 2 mW/°C
Thermal time constant 8 s
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THERMAL AND MECHANICAL SPECIFICATIONS
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNITS
Junction and storage temperature range Ty, Tstg -40 - 150 °C
Junction to case IGBT Rihgc - - 0.54
Junction to case DIODE Rinic - - 1 °C/W
Case to sink per module Rincs - 0.05 -
Mounting torque (M5) 2.7 - 3.3 Nm
Weight - 170 - g
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Fig. 1 - Typical Trench IGBT Output Characteristics, Vge= 15V Fig. 3 - Maximum Trench IGBT Continuous Collector Current vs.
Case Temperature
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Fig. 2 - Typical Trench IGBT Output Characteristics, Ty = 125 °C Fig. 4 - Typical Trench IGBT Transfer Characteristics
Revision: 26-Jul-2021 3 Document Number: 96841

For technical questions within your region: DiodesAmericas@vishay.com, DiodesAsia@vishay.com, DiodesEurope@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000



http://www.vishay.com

\____ /A
VISHAY. VS-GT50YF120NT

www.vishay.com

Vishay Semiconductors

7.5 1000
7.0
t
6.5 T,=25°C —
[4] td(()ff)
6.0 £ 100
o
E 55 — g et
- -
8 5.0 g’ | taion)
> — //
45 5 10 B
40 I T,=125°C H =
1+t
3.5
3.0 1
0 02 04 06 08 1 12 14 16 18 2 0 10 20 30 40 50 60 70 80 90 100 110
Ic (mA) Ic (A)
Fig. 5 - Typical Trench IGBT Gate Threshold Voltage Fig. 8 - Typical Trench IGBT Switching Time vs. I
(with Antiparallel Diode)
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Fig. 6 - Typical Trench IGBT Zero Gate Voltage Collector Current Fig. 9 - Typical Trench IGBT Energy Loss vs. Rq
(with Antiparallel Diode)
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. ) Fig. 10 - Typical Trench IGBT Switching Time vs. Ry
Fig. 7 - Typical Trench IGBT Energy Loss vs. Ig (with Antiparallel Diode)

(with Antiparallel Diode) T, =125°C, Vog =600V, I = 50 A, Ve = +15 V/-15 V, L = 500 pH
Ty=125°C, Voo =600V, Ry = 4.7 Q, Vge = +15 V/-15 V, L = 500 pH
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Fig. 13 - Typical Diode Reverse Recovery Time vs. dlg/dt
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Fig. 11 - Typical Trench IGBT Gate Charge vs.
Gate to Emitter Voltage
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Fig. 14 - Typical Diode Reverse Recovery Current vs. dIg/dt
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Fig. 15 - Typical Diode Reverse Recovery Charge vs. dlg/dt
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Fig. 16 - Trench IGBT Reverse BIAS SOA
Ty=150°C,Ic=150 A, Rg=4.7Q,Vge=+15V/0V, Vcc =800V,
Vp = 1200V
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ORDERING INFORMATION TABLE

Device code

VS-

120 | N T

[e][=] M =]l [=][«] ][]

CIRCUIT CONFIGURATION

505508

© ©

Insulated gate bipolar transistor (IGBT)

T = Trench gate field stop IGBT

Current rating (50 = 50 A)

Circuit configuration (Y = 4 pack)

Package indicator (F = ECONO 2)

Voltage rating (120 = 1200 V)

Speed/type (N = ultrafast with reduced diode, speed 8 kHz to 60 kHz)
NTC Thermistor

Vishay Semiconductors product

50 49 21 20

QB1

so— 1

420———3¢

8 12
'HEG '%13
7 14

QB2
37 O—,

38

QB3
28 O—,

90—

QB4]
20—

33

18 19

46 45 ; 25 24

NTC
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (i) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay's knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer's responsibility to validate that a particular product
with the properties described in the product specification is suitable for use in a particular application. Parameters provided in
datasheets and / or specifications may vary in different applications and performance may vary over time. All operating
parameters, including typical parameters, must be validated for each customer application by the customer's technical experts.
Product specifications do not expand or otherwise modify Vishay's terms and conditions of purchase, including but not limited
to the warranty expressed therein.

Hyperlinks included in this datasheet may direct users to third-party websites. These links are provided as a convenience and
for informational purposes only. Inclusion of these hyperlinks does not constitute an endorsement or an approval by Vishay of
any of the products, services or opinions of the corporation, organization or individual associated with the third-party website.
Vishay disclaims any and all liability and bears no responsibility for the accuracy, legality or content of the third-party website
or for that of subsequent links.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

© 2022 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED
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