FGHL50T65SQ

IGBT for PFC Applications
650V, 50 A, TO-247-3L

Features

® Maximum Junction Temperature: Ty = 175°C

® Positive Temperature Co—efficient for Easy Parallel Operating
® High Current Capability

® Low Saturation Voltage: Vcg(sat) =1.6 V (Typ.) @ Ic =50 A
® 100% of the Parts Tested for ILM (Note 1)

® High Input Impedance

® Fast Switching

® Tighten Parameter Distribution

® RoHS Compliant

Typical Applications
® Solar Inverter, UPS, Welder, Telecom, ESS, PFC

MAXIMUM RATINGS (T¢ = 25°C unless otherwise noted)

ON Semiconductor®

www.onsemi.com

BVces

Vce(sat) TYP

Ic MAX

650 V

1.6V

200 A

Parameter Symbol | Value | Unit
Collector-to-Emitter Voltage VGEs 650 \
Gate-to-Emitter Voltage VGES +20 \
Transient Gate-to—-Emitter Voltage VGES +30 \
Collector Current Tc=25°C Ic 100 A

Tc =100°C 50
Pulsed Collector Current (Note 2) | T =25°C Iom 200 A
Maximum Power Dissipation Tc=25°C Pp 268 w

Tc =100°C 134
Operating Junction and Storage Temperature Ty, Tstig | -55t0 °C
Range +175
Maximum Lead Temperature for Soldering TL 260 °C
Purposes (1/8” from case for 5 s)

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.

1. Vcc =400V, Vge =15V, Ic = 200 A, Inductive Load

2. Repetitive rating: Pulse width limited by max. Junction temperature

3. The entire application environment impacts the thermal resistance values shown,
they are not constants and are only valid for the particular conditions noted
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Table 1. THERMAL RESISTANCE RATINGS

Parameter Symbol Max Unit
Junction-to-Case - Steady State Reyc 0.56 °C/W
Junction-to—Ambient — Steady State (Note 4) Reya 40

4. Repetitive rating: Pulse width limited by max. Junction temperature

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise stated)

Parameter | symbol | Test Condition | min | Typ | Max | unit |
OFF CHARACTERISTICS
Collector to Emitter Breakdown Voltage BVGcEs Vge=0V,Ic=1mA 650 \%
Temperature Coefficient of Breakdown AVcgs/ ATy Vge=0V,Ic=1mA 0.6 V/°C
Voltage
Collector Cut-Off Current Ices Vce =Vces: Vge=0V 250 uA
G-E Leakage Current Ices Vge = Vges: Vece=0V +400 nA

ON CHARACTERISTICS

Gate Threshold Voltage VGE(th) VgE = VcE, Ic =50 mA 2.6 45 6.4 \Y

Collector to Emitter Saturation Voltage VCE(sat) Ic=50A,Vge=15V Tg=25°C 1.6 2.1 \%
lc=50A,Vge =15V Tg = 175°C 1.92 \Y

DYNAMIC CHARACTERISTIC

Input Capacitance Cies Vce=30V,Vge=0V, f=1MHz 3209 pF

Output Capacitance Coes 42

Reverse Transfer Capacitance Cres 12

SWITCHING CHARACTERISTIC

Turn-On Delay Time ta(on) Voc =400V, Ig=25A, 19 ns
- - Rg=4.7Q,Vge=15V,
Rise Time tr Inductive Load, T = 25°C 13 ns
Turn-Off Delay Time ta(off) FWD: FGH50T65SQD 93 ns
Fall Time tf 6.4 ns
Turn-On Switching Loss Eon 410 ud
Turn-Off Switching Loss Eoff 88 wJ
Total Switching Loss Eis 498 ud
Turn-On Delay Time td(on) Voc =400V, Ic=25A, 18 ns
- - Rg=4.7Q,Vge=15V,
Rise Time tr Inductive Load, Tg = 175°C 15 ns
Turn-Off Delay Time ta(off) FWD: FGH50T65SQD 102 ns
Fall Time tf 8 ns
Turn-On Switching Loss Eon 641 ud
Turn-Off Switching Loss Eoff 203 ud
Total Switching Loss Eis 844 wd
Total Gate Charge Qg Vce=400V, Ic =50A, 99 nC
- Vge=15V
Gate-to-Emitter Charge Qge 17 nC
Gate-to-Collector Charge Qqc 23 nC

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
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Figure 1. Typical Output Characteristics

200

Collector Current, Ic [A]

Collector-Emitter Voltage Vce [V]

150 |

100

a
o

N
o

ey
(=]

=y
N

©

H

Common Emitter

VGE =15V K
Tc=25C— /

Tc = 175°C--- / ;

/

0 1 2 3 4

Collector-Emitter Voltage, Vce [V]

Figure 3. Typical Saturation Voltage
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Figure 5. Saturation Voltage vs. Vgg
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Figure 2. Typical Output Characteristics
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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Figure 17. Transient Thermal Impedance of IGBT
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PACKAGE DIMENSIONS

TO-247-3LD
CASE 340CX
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NOTES: UNLESS OTHERWISE SPECIFIED.

A. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH, AND TIE BAR EXTRUSIONS.

B. ALL DIMENSIONS ARE IN MILLIMETERS.

C. DRAWING CONFORMS TO ASME Y14.5 - 2009.

D. DIMENSION A1 TO BE MEASURED IN THE REGION DEFINED BY L1.

E. LEAD FINISH IS UNCONTROLLED IN THE REGION DEFINED BY L1.

www.onsemi.com
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Dpa

MILLIMETERS
DM MIN NOM | MAX
A 4.58 470 | 4.82
Al 2.20 2.40 2.60
A2 1.40 1.50 1.60
D 20.32 | 20.57 | 20.82
E 15.37 | 15.62 | 15.87
E2 4.96 5.08 5.20
e ~ 5.56 ~
L 19.75 | 20.00 | 20.25
L1 3.69 3.81 3.93
QP 3.51 | 3.58 | 3.65
Q 5.34 5.46 5.58
S 5.34 5.46 5.58
b 117 | 1.26 | 1.35
b2 153 | 165 | 1.77
b4 242 | 254 | 2.66
c 0.51 | 0.61 | 0.71
D1 13.08 ~ ~
D2 0.51 | 093 | 1.35
E1 12.81 ~ ~
®P1 | 6.60 | 6.80 | 7.00
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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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