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ON Semiconductor®

FQA13N50C-F109

N-Channel QFET® MOSFET
500 V, 13.5 A, 480 mQ

Description

These N-Channel enhancement mode power field effect
transistors are produced using ON Semiconductor's
proprietary, planar stripe, DMOS technology. This
advanced technology has been especially tailored to
minimize on-state  resistance, provide  superior
switching performance, and withstand high energy
pulse in the avalanche and commutation mode.
These devices are well suited for high efficiency switched
mode power supplies, active power factor correction,
electronic lamp ballasts based on half bridge topology.

Features

+ 13.5A, 500 V, Rps(on) = 480 mQ (Max.) @ Vgs = 10V,
Ip=6.75A

* Low Gate Charge (Typ. 43 nC)

* Low Crss (Typ. 20 pF)

» 100% Avalanche Tested

» Improved dv/dt Capability
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Symbol Parameter FQA13N50C-F109 Unit
Vpss Drain-Source Voltage 500 \%
Ip Drain Current - Continuous (T¢ = 25°C) 13.5 A

- Continuous (T = 100°C) 8.5 A
Ipm Drain Current - Pulsed (Note 1) 54 A
Vass Gate-Source Voltage +30 \Y
Eas Single Pulsed Avalanche Energy (Note 2) 860 mJ
AR Avalanche Current (Note 1) 13.5 A
Ear Repetitive Avalanche Energy (Note 1) 21.8 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 45 V/ns
Pp Power Dissipation (T¢ = 25°C) 218 w

- Derate above 25°C 1.56 w/°C
Ty, Tste Operating and Storage Temperature Range -55 to +150 °C
T Maximum Lead Temperature for Soldering, 300 c

1/8" from Case for 5 Seconds.
Thermal Characteristics

Symbol Parameter FQA13N50C-F109 Unit
Reuc Thermal Resistance, Junction-to-Case, Max. 0.58 °C/W
Reua Thermal Resistance, Junction-to-Ambient, Max. 40 °C/W
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Package Marking and Ordering Information

Part Number Top Mark Package Packing Method | Reel Size | Tape Width | Quantity
FQA13N50C-F109 FQA13N50C TO-3PN Tube N/A N/A 30 units
Electrical Charactel‘istics Tc =25°C unless otherwise noted.
Symbol | Parameter Test Conditions | Min. | Typ. ‘ Max. | Unit
Off Characteristics
BVpss Drain-Source Breakdown Voltage Vs =0V, Ip =250 pA 500 - - \Y,
ABVpss | Breakdown Voltage Temperature
Ip = 250 pA, Ref d to 25°C - . - °
/AT, | Coefficient D WA, Referenced fo 0.5 Vre
Ipss _ Vps =500V, Vgg =0V - - 1 LA
Zero Gate Voltage Drain Current Vps = 400V, T = 125°C — — 10 uA
lgssk Gate-Body Leakage Current, Forward | Vgs =30V, Vpg=0V - - 100 nA
Igssr Gate-Body Leakage Current, Reverse | Vgs =-30V,Vpg =0V - - -100 nA
On Characteristics
Vas(th) Gate Threshold Voltage Vps = Vs, Ip = 250 pA 2.0 - 4.0 \Y,
Rps(on) | Static Drain-Source _ _
Vegs =10V, Ip=6.75 A -
On-Resistance 6s =10V, Ip=6.75 039 | 048 | Q
9Fs Forward Transconductance Vps=40V,Ip=6.75A - 15 - S
Dynamic Characteristics
Ciss Input Capacitance Vpg =25V, Vgg =0V, - 1580 | 2055 pF
Coss Output Capacitance f=1.0 MHz -- 180 235 pF
Crss Reverse Transfer Capacitance - 20 25 pF
Switching Characteristics
ta(on) Turn-On Delay Time Vpp =250 V, Ip = 13.5 A, -- 25 60 ns
tr Turn-On Rise Time Rg=250Q - 100 210 ns
ta(off) Turn-Off Delay Time - 130 270 ns
te Turn-Off Fall Time MNoted) 1 100 | 210 ns
Qq Total Gate Charge Vps =400V, Ip = 13.5 A, - 43 56 nC
Qgs Gate-Source Charge Vgs =10V -- 7.5 -- nC
Qgq Gate-Drain Charge (Note 4) | - 18.5 - nC
Drain-Source Diode Characteristics and Maximum Ratings
Is Maximum Continuous Drain-Source Diode Forward Current - - 13 A
Ism Maximum Pulsed Drain-Source Diode Forward Current - - 52 A
Vsp Drain-Source Diode Forward Voltage | Vgs=0V,Ig=13.5A - - 1.4 \Y;
trr Reverse Recovery Time Ves=0V,Ig=135A, - 410 - ns
Q. Reverse Recovery Charge dlg / dt =100 A/us - 45 - uc
Notes:

1. Repetitive rating : pulse-width limited by maximum junction temperature.
2.L=56mH, Ias =13.5A, Vpp =50 V, Rg = 25 Q, starting T, = 25°C.

3.1gp< 13.5A,

dildt < 200 Alpss, Vpp < BVpgs, starting T, = 25°C.

4. Essentially independent of operating temperature
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Typical Characteristics
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Figure 1. On-Region Characteristics
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Figure 5. Capacitance Characteristics

Ve, Gate-Source Voltage [V]

y A
/4

< 150°C

5

E 55°C

(&) 25°C

£

g 10°

)

3 Notes
1.V =40V
2.250us Puise Test
104 1 1 1
2 4 6 8 10
Ve Gate-Source Voltage [V]
Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage
Variation with Source Current
and Temperature
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Figure 6. Gate Charge Characteristics
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Typical Characteristics

(Continued)
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Figure 11. Transient Thermal Response Curve for FQA13N50C
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Figure 13. Resistive Switching Test Circuit & Waveforms
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Figure 14. Unclamped Inductive Switching Test Circuit & Waveforms
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Mechanical Dimensions
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NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO EIAJ
(R0.50 ) SC-65 PACKAGING STANDARD.
\ B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSION AND TOLERANCING PER
ASME14.5
D) DIMENSIONS ARE EXCLUSSIVE OF BURRS,
MOLD FLASH, AND TIE BAR EXTRUSSIONS.
E) THIS PACKAGE IS INTENDED ONLY FOR TO3PN.
F) DRAWING FILE NAME: TO3PO3AREV4.

Figure 16. TO3, 3-Lead, Plastic, EIAJ SC-65

Package drawings are provided as a service to customers considering ON Semiconductor components. Drawings may change in any
manner without notice. Please note the revision and/or date on the drawing and contact a ON Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of ON Semiconductor’s worldwide terms and
conditions, specif-ically the warranty therein, which covers ON Semiconductor products.
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