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MAXIMUM RATINGS (T, = 25°C unless otherwise noted)
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Parameter Symbol | Value | Unit
Collector-to—Emitter Voltage VGEs 650 \%
Gate-to—Emitter Voltage VGES +20 \Y, BVces VeE(sat) Ic
Continuous Collector Current Tc=25°C lcc 88.7 A 650 V 1.7V 50 A
R
oJC Tc = 100°C 62.7
Power Dissipation Rgyc Tc=25°C | Ppc 467 | w c
Tc =100°C 233
Continuous Collector Current Ta =25°C lca TBD A
R
0IA Ta = 100°C TBD G
Power Dissipation Rgga Ta =25°C Ppa TBD w
Ta =100°C TBD E
Pulsed Collector Current Rgyc Tc=25°C ILm 1170 A
tp=10us
Operating Junction and Storage Temperature Ty, Tsig | -55t0 | °C
Range +175
Continuous Diode Forward Tc=25°C Ie 102 A
Current Rgyc
TC = 10000 40.7 T0—247
Pulsed Diode Forward Current Tc = 25°C ltme 405 A COPACK IGBT
Reuc tp=10us CASE 340L
Single Pulse Avalanche Energy (T, = 25°C, Eas TBD mJ
VG =20V, I = 1A, L =0.1 mH, Rg = 25 Q) MARKING DIAGRAM
Lead Temperature for Soldering Purposes T 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. XXXXXXXXX
THERMAL RESISTANCE MAXIMUM RATINGS AYWWG
Parameter Symbol | Value | Unit
Junction-to-Case Reyc 0.32 |°C/W u L\J LJ\
Junction-to-Case Roycp 0.75
- - XXXXX = Specific Device Code
Junction-to-Ambient R TBD
0JA A = Assembly Location
This document contains information on a product under development. ON Semiconductor Y = Year
reserves the right to change or discontinue this product without notice. ww = Work Week
G = Pb-Free Package
ORDERING INFORMATION
Device Package | Shipping’
ENGAFGHL50T65SQDC| TO-247 |30 Units / Rail
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TFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specification
Brochure, BRD8011/D.
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ENGAFGHL50T65SQDC

ELECTRICAL CHARACTERISTICS

Parameter | symbol | Test Conditions | min | Typ | max | unit |

OFF CHARACTERISTICS

Collector-to—-Emitter Breakdown Voltage BVCES Vg=0V,Ic=0.18 A, Tg =25°C 650 - - \%

Collector-to~Emitter Breakdown Voltage | BVCEStcy | Vg =0V, Ic = 0.18 A, Tymax) = 175°C - 0.56 - V/°C

Temperature Coefficient

Zero Gate Voltage Collector Current IcES Tg=25°C - - TBD uA

Tg=175°C - - TBD

Gate-to-Emitter Leakage Current Ices Vg=20V,Vg=0V - - TBD

ON CHARACTERISTICS

Gate Threshold Voltage VaGs(TH) Vg =V, Ic=0.05A - 4.39 - \'%

Gate Threshold Voltage Temperature Co- | VgsTH)/Ty - -6.79 - mV/°C

efficient

Collector-to—-Emitter Saturation Voltage VCE(sat) Vg=15.0V,Ic=49.7 A, T; =25°C - 1.70 - \%
Vg=15.0V,Ic=49.7 A, Ty=175°C - 2.04 -

CHARGES, CAPACITANCES & GATE RESISTANCE

Gate Resistance Rg - 1.64 - Q

Input Capacitance Cies - 3154 - pF

Reverse Transfer Capacitance CREs Ve =0V, Ve =325V - 9.19 -

Output Capacitance Coes - 156 -

Total Gate Charge Qa(om) - 132 - nC

Gate-to-Emitter Charge Qge Vg=520V,lc=249A, Vg=20V - 17.6 -

Gate-to-Collector Charge Qcc - 19.5 -

SWITCHING CHARACTERISTICS

Turn-On Delay Time td(on) - 29.5 - ns
Turn-Off Delay Time ta(off) - 73.2 -
Rise Time tr - 7.04 -
Vg=0/20V, Ip =49.8A,
Fall Time t Vp=520V, Rg=4.7 Q, - 12.8 -
— Tc=25°C
Turn-On Switching Loss Eon - 0.46 - mJ
Turn-Off Switching Loss Eoff - 0.51 -
Total Switching Loss Eiot - 0.97 -
Turn-On Delay Time td(on) - 29.3 - ns
Turn-Off Delay Time ta(off) - 85.8 -
Rise Time tr - 7.46 -
Vg=0/20V, Ip =49.8A,
Fall Time t Vp=520V, Rg=4.7 Q, - 14.7 -
— Tc=175°C
Turn-On Switching Loss Eon - 0.47 - mJ
Turn-Off Switching Loss Eoff - 0.60 -
Total Switching Loss Eiot - 1.07 -
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ENGAFGHL50T65SQDC

ELECTRICAL CHARACTERISTICS
Parameter | Symbol | Test Conditions | Min | Typ | Max | Unit |
SWITCHING CHARACTERISTICS

Turn-On Delay Time td(on) - 19.9 - ns
Turn-Off Delay Time ta(off) - 775 -
Rise Time tr - 7.04 -
Vg=0/20V, Ip=24.9A,
Fall Time t Vp=520V,Rg=4.7 Q, - 13.9 -
- Tc=25°C
Turn-On Switching Loss Eon - 0.19 - mdJ
Turn-Off Switching Loss Eoff - 0.12 -
Total Switching Loss Eiot - 0.31 -
Turn-On Delay Time td(on) - 19.9 - ns
Turn-Off Delay Time ta(off) - 92.4 -
Rise Time tr - 7.42 -
Vg=0/20V, Ip=249A,
Fall Time t Vp=520V, Rg=4.7 Q, - 16.2 -
—— Tc=175°C
Turn-On Switching Loss Eon - 0.19 - mdJ
Turn-Off Switching Loss Eoff - 0.15 -
Total Switching Loss Eiot - 0.34 -

SOURCE-TO-DRAIN DIODE CHARACTERISTICS

Reverse Recovery Time tRR - 253 - ns

Reverse Recovery Charge Qrr Ip = 49.8 A, dl/dt = 200 A/us, - 60.8 - nC
Vps =520V, Vgs = 0/20 V,

Reverse Recovery Energy Erec Tc =25°C - 4.06 - ud

Peak Reverse Recovery Current IRRM - 1.44 - A

Reverse Recovery Time tRR - 474 - ns

Reverse Recovery Charge Qrr Ip = 49.8 A, dl/dt = 200 A/us, - 103 - nC
Vps =520V, Vgs =0/20 V,

Reverse Recovery Energy Erec Tc=175°C - 14.9 - ud

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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Ic,Collector Current(A) Ic,Collector Current(A)

V¢, Collector-Emitter Voltage(V)

ENGAFGHL50T65SQDC

TYPICAL CHARACTERISTICS
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Figure 1. Typical Output Characteristics Figure 2. Typical Output Characteristics
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Figure 5. Saturation Voltage vs. Vgg
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C,Capacitance(F)

t,TIME(nS)

Switching Loss(uJ)

ENGAFGHL50T65SQDC

TYPICAL CHARACTERISTICS
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Figure 7. Capacitance Characteristics
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Figure 9. Turn-on Characteristics vs. Gate
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Figure 11. Switching Loss vs. Gate Resistance
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Figure 10. Turn-off Characteristics vs. Gate
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Figure 12. Turn-on Characteristics vs.
Collector Current
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t,TIME(nS)

I, Collector Current, (A)

Ir,Forward Current(A)
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Figure 13. Turn-off Characteristics vs.
Collector Current
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Figure 15. Load Current vs. Frequency
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TYPICAL CHARACTERISTICS
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Figure 17. Forward Characteristics
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Figure 14. Switching Loss vs. Collector
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Trr,Reverse Recovery time(nS)

r(t),Effective Transient Thermal Resistance

ENGAFGHL50T65SQDC

TYPICAL CHARACTERISTICS
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Figure 19. Reverse Recovery Time Figure 20. Stored Charge
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Figure 21. Transient Thermal Impedance of Figure 22. Transient Thermal Impedance of
IGBT Diode
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ENGAFGHL50T65SQDC

PACKAGE DIMENSIONS

TO-247
CASE 340L-02
ISSUE F
o NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
— C < Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
> r«—E
¢ MILLIMETERS INCHES

|DIM| MIN | MAX | MIN | MAX
A | 2032 | 21.08 | 0.800 | 8.30
B | 1575 | 16.26 | 0.620 | 0.640
c 470 | 530 | 0.185 | 0.209
D 100 | 1.40 | 0.040 | 0.055
E 190 | 260 | 0.075 | 0.102
F 165 | 213 | 0.065 | 0.084
G 5.45 BSC 0.215 BSC
H
J
K
L
N
p
Q
U

&[0 0630025 ®[T[B @ |

1

\ t 3 ] |

y 1.50 | 2.49 | 0.059 [ 0.098

I I ‘ ‘ 040 | 0.80 [ 0.016 | 0.031

Y- 19.81 | 20.83 | 0.780 [ 0.820

| 540 | 6.20 | 0212 | 0.244

K 432 | 549 | 0170 | 0.216

o - | 450 [ -—- [ o047

355 | 365 | 0140 | 0.144

} 6.1 5|BSC 0.242I BSC
w | 287 [ 312 [ 0413 [ 0123
w g+ STYLE 4
F2pPL—>| | —> «—H PIN 1. GATE
G 2. COLLECTOR
—»/ l<DapL 3. EMITTER

4. COLLECTOR

| [025 0010 ®[Y[Q B

ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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