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Product Preview

Field Stop Trench IGBT
650 V, 50 A, TO-247

MAXIMUM RATINGS (TJ = 25°C unless otherwise noted)

Parameter Symbol Value Unit

Collector−to−Emitter Voltage VCES 650 V

Gate−to−Emitter Voltage VGES ±20 V

Continuous Collector Current
R�JC

TC = 25°C ICC 88.7 A

TC = 100°C 62.7

Power Dissipation R�JC TC = 25°C PDC 467 W

TC = 100°C 233

Continuous Collector Current
R�JA

TA = 25°C ICA TBD A

TA = 100°C TBD

Power Dissipation R�JA TA = 25°C PDA TBD W

TA = 100°C TBD

Pulsed Collector Current R�JC TC = 25°C
tP = 10 �s

ILM 1170 A

Operating Junction and Storage Temperature
Range

TJ, Tstg −55 to
+175

°C

Continuous Diode Forward 
Current R�JC

TC = 25°C IF 102 A

TC = 100°C 40.7

Pulsed Diode Forward Current
R�JC

TC = 25°C
tP = 10 �s

Ifmc 405 A

Single Pulse Avalanche Energy (TJ = 25°C,
VG = 20 V, IL(pk) = 1 A, L = 0.1 mH, RG = 25 �)

EAS TBD mJ

Lead Temperature for Soldering Purposes TL TBD °C

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.

THERMAL RESISTANCE MAXIMUM RATINGS

Parameter Symbol Value Unit

Junction−to−Case R�JC 0.32 °C/W

Junction−to−Case R�JCD 0.75

Junction−to−Ambient R�JA TBD

This document contains information on a product under development. ON Semiconductor
reserves the right to change or discontinue this product without notice.

www.onsemi.com

MARKING DIAGRAM

BVCES ICVCE(sat)

650 V 50 A1.7 V

TO−247
COPACK IGBT

CASE 340L

Device Package Shipping†

ORDERING INFORMATION

ENGAFGHL50T65SQDC TO−247 30 Units / Rail

†For information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specification
Brochure, BRD8011/D.

XXXXXXXXX
AYWWG

XXXXX = Specific Device Code
A = Assembly Location
Y = Year
WW = Work Week
G = Pb−Free Package
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ELECTRICAL CHARACTERISTICS

Parameter Symbol Test Conditions Min Typ Max Unit

OFF CHARACTERISTICS

Collector−to−Emitter Breakdown Voltage BVCES VG = 0 V, IC = 0.18 A, TC = 25°C 650 − − V

Collector−to−Emitter Breakdown Voltage
Temperature Coefficient

BVCESTCV VG = 0 V, IC = 0.18 A, TJ(max) = 175°C − 0.56 − V/°C

Zero Gate Voltage Collector Current ICES TC = 25°C − − TBD �A

TC = 175°C − − TBD

Gate−to−Emitter Leakage Current IGES VG = 20 V, VC = 0 V − − TBD

ON CHARACTERISTICS

Gate Threshold Voltage VGS(TH) VG = VC, IC = 0.05 A − 4.39 − V

Gate Threshold Voltage Temperature Co-
efficient

VGS(TH)/TJ − −6.79 − mV/°C

Collector−to−Emitter Saturation Voltage VCE(sat) VG = 15.0 V, IC = 49.7 A, TJ = 25°C − 1.70 − V

VG = 15.0 V, IC = 49.7 A, TJ = 175°C − 2.04 −

CHARGES, CAPACITANCES & GATE RESISTANCE

Gate Resistance RG

VG = 0 V, VC = 325 V

− 1.64 − �

Input Capacitance CIES − 3154 − pF

Reverse Transfer Capacitance CRES − 9.19 −

Output Capacitance COES − 156 −

Total Gate Charge QG(TOT)

VC = 520 V, IC = 24.9 A, VG = 20 V

− 132 − nC

Gate−to−Emitter Charge QGE − 17.6 −

Gate−to−Collector Charge QGC − 19.5 −

SWITCHING CHARACTERISTICS

Turn−On Delay Time td(on)

VG = 0/20 V, ID = 49.8 A,
VD = 520 V, RG = 4.7 �,

TC = 25°C

− 29.5 − ns

Turn−Off Delay Time td(off) − 73.2 −

Rise Time tr − 7.04 −

Fall Time tf − 12.8 −

Turn−On Switching Loss Eon − 0.46 − mJ

Turn−Off Switching Loss Eoff − 0.51 −

Total Switching Loss Etot − 0.97 −

Turn−On Delay Time td(on)

VG = 0/20 V, ID = 49.8 A,
VD = 520 V, RG = 4.7 �,

TC = 175°C

− 29.3 − ns

Turn−Off Delay Time td(off) − 85.8 −

Rise Time tr − 7.46 −

Fall Time tf − 14.7 −

Turn−On Switching Loss Eon − 0.47 − mJ

Turn−Off Switching Loss Eoff − 0.60 −

Total Switching Loss Etot − 1.07 −
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ELECTRICAL CHARACTERISTICS

Parameter UnitMaxTypMinTest ConditionsSymbol

SWITCHING CHARACTERISTICS

Turn−On Delay Time td(on)

VG = 0/20 V, ID = 24.9 A,
VD = 520 V, RG = 4.7 �,

TC = 25°C

− 19.9 − ns

Turn−Off Delay Time td(off) − 77.5 −

Rise Time tr − 7.04 −

Fall Time tf − 13.9 −

Turn−On Switching Loss Eon − 0.19 − mJ

Turn−Off Switching Loss Eoff − 0.12 −

Total Switching Loss Etot − 0.31 −

Turn−On Delay Time td(on)

VG = 0/20 V, ID = 24.9 A,
VD = 520 V, RG = 4.7 �,

TC = 175°C

− 19.9 − ns

Turn−Off Delay Time td(off) − 92.4 −

Rise Time tr − 7.42 −

Fall Time tf − 16.2 −

Turn−On Switching Loss Eon − 0.19 − mJ

Turn−Off Switching Loss Eoff − 0.15 −

Total Switching Loss Etot − 0.34 −

SOURCE−TO−DRAIN DIODE CHARACTERISTICS

Reverse Recovery Time tRR

ID = 49.8 A, dI/dt = 200 A/�s,
VDS = 520 V, VGS = 0/20 V,

TC = 25°C

− 253 − ns

Reverse Recovery Charge QRR − 60.8 − nC

Reverse Recovery Energy EREC − 4.06 − �J

Peak Reverse Recovery Current IRRM − 1.44 − A

Reverse Recovery Time tRR

ID = 49.8 A, dI/dt = 200 A/�s,
VDS = 520 V, VGS = 0/20 V,

TC = 175°C

− 474 − ns

Reverse Recovery Charge QRR − 103 − nC

Reverse Recovery Energy EREC − 14.9 − �J

Peak Reverse Recovery Current IRRM − 1.41 − A

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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TYPICAL CHARACTERISTICS

Figure 1. Typical Output Characteristics Figure 2. Typical Output Characteristics

Figure 3. Typical Saturation Voltage
Characteristics

Figure 4. Saturation Voltage vs. Case
Temperature at Variant Current Level

Figure 5. Saturation Voltage vs. VGE Figure 6. Saturation Voltage vs. VGE
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TYPICAL CHARACTERISTICS

Figure 7. Capacitance Characteristics Figure 8. Gate Charge Characteristics

Figure 9. Turn−on Characteristics vs. Gate
Resistance

Figure 10. Turn−off Characteristics vs. Gate
Resistance

Figure 11. Switching Loss vs. Gate Resistance Figure 12. Turn−on Characteristics vs.
Collector Current
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TYPICAL CHARACTERISTICS

Figure 13. Turn−off Characteristics vs.
Collector Current

Figure 14. Switching Loss vs. Collector
Current

Figure 15. Load Current vs. Frequency Figure 16. SOA Characteristics

Figure 17. Forward Characteristics Figure 18. Reverse Recovery Current
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TYPICAL CHARACTERISTICS

Figure 19. Reverse Recovery Time Figure 20. Stored Charge

Figure 21. Transient Thermal Impedance of
IGBT

Figure 22. Transient Thermal Impedance of
Diode
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PACKAGE DIMENSIONS

TO−247
CASE 340L−02

ISSUE F

N

P

A

K

W
F

D
G

U

E

0.25 (0.010) M Y Q S

J
H

C

4

1 2 3

−T−

−B−

−Y−

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.

2 PL

3 PL

0.63 (0.025) M T B M

−Q−

L
DIM MIN MAX MIN MAX

INCHESMILLIMETERS

A 20.32 21.08 0.800 8.30
B 15.75 16.26 0.620 0.640
C 4.70 5.30 0.185 0.209
D 1.00 1.40 0.040 0.055
E 1.90 2.60 0.075 0.102
F 1.65 2.13 0.065 0.084
G 5.45 BSC 0.215 BSC
H 1.50 2.49 0.059 0.098
J 0.40 0.80 0.016 0.031
K 19.81 20.83 0.780 0.820
L 5.40 6.20 0.212 0.244
N 4.32 5.49 0.170 0.216
P --- 4.50 --- 0.177
Q 3.55 3.65 0.140 0.144
U 6.15 BSC 0.242 BSC
W 2.87 3.12 0.113 0.123

STYLE 4:
PIN 1. GATE

 2. COLLECTOR
 3. EMITTER
 4. COLLECTOR
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