onsemi

MOSFET - P-Channel, QFET
-500 V, -2.7 A, 4.9 Q

FQP3P50

General Description

This P-Channel enhancement mode power MOSFET is produced
using onsemi’s proprietary planar stripe and DMOS technology. This
advanced MOSFET technology has been especially tailored to reduce
on-state resistance, and to provide superior switching performance
and high avalanche energy strength. These devices are suitable for
switched mode power supplies, audio amplifier, DC motor control,
and variable switching power applications.

Features

® -2.7A,-500V, Rps(on) = 4.9 2 (Max.) at Vgs =-10 V,
Ip=-135A

Low Gate Charge (Typ. 18 nC)

Low Cigs (Typ. 9.5 pF)

100% Avalanche Tested

This Device is Halide Free and RoHS Compliant with Exemption 7a,
Pb-Free 2LI (on second level interconnection)

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

= Assembly Plant Code
= Data Code (Year & Week)

= Lot Code

= Specific Device Code

ORDERING INFORMATION

Symbol Parameter Ratings Unit
Vpss Drain-Source Voltage -500 \%
Ip Drain Current | Continuous (T¢ = 25 °C) -2.7 A
Continuous (Tg = 100 °C) -1.71
Ibm Drain Current | Pulsed (Note 1) -10.8 A
Vass Gate-Source Voltage +30 \%
Eas Single Pulse Avalanche Energy (Note 2) 250 mJ
IaR Avalanche Current (Note 1) -2.7 A
Ear Repetitive Avalanche Energy (Note 1) 8.5 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) -4.5 V/ns
Pp Power (Tc =25°C) 85 w
Dissipation Derate above 25 °C 0.68 W/°C
Ty, Tstg | Operating and Storage Temperature -55 to °C
Range +150
T Maximum Lead Temperature for 300 °C
Soldering, 1/8” from Case for 5 Seconds

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. Repetitive rating: pulse-width limited by maximum junction temperature.

2. L=62mH, Ilas =-2.7 A, Vpp = -50 V, Rg = 25 Q, Starting T; = 25 °C

3. Igp £-2.7 A, di/dt <200 A/us, Vpp < BVpgs, Starting Ty = 25 °C
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Device Package Shipping
FQP3P50 TO-220-3LD 1000 Units /
Tube

Publication Order Number:
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THERMAL CHARACTERITICS
Symbol Parameter Ratings Unit
RoeJc Thermal Resistance, Junction-to-Case, Max. 1.47 °C/W
Roua Thermal Resistance, Junction-to-Ambient, Max. 62.5 °C/W
ELECTRICAL CHARACTERISTICS (T¢ = 25 °C unless otherwise noted)
Symbol Parameter Test Condition | min. | 1yp. | Max. | unit |
OFF CHARACTERISTICS
BVpss Drain to Source Breakdown Voltage Vgs =0V, Ip =-250 pA -500 - - \Y
ABVpgs | Breakdown Voltage Temperature Ip = -250 uA, Referenced to 25 °C - 0.42 - V/°C
/AT Coefficient
Ipss Zero Gate Voltage Drain Current Vps = -500V, Vgs =0V - - -1 uA
Vpg =-400V, Tc =125°C - - -10
IgssF Gate-Body Leakage Current, Forward Vgs=-30V,Vpg=0V - - -100 nA
lassr Gate-Body Leakage Current, Reverse Vgs=30V,Vps=0V - - 100 nA
ON CHARACTERISTICS
VGsith) Gate Threshold Voltage Vps = Vgs, Ip = 250 pA -3.0 - -5.0 \
Rbs(on) Static Drain-Source On-Resistance Vgs=-10V,Ip=-1.35A - 3.9 4.9
dFs Forward Transconductance Vps=-50V,Ip=-135A - 2.35 - S
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=-25V,Vgs=0V, f=1.0 MHz - 510 660 pF
Coss Output Capacitance - 70 90 pF
Crss Reverse Transfer Capacitance - 9.5 12 pF
SWITCHING CHARACTERISTICS
td(on) Turn-On Delay Time Vpp=-250V, Ip=-2.7 A, - 12 35 ns
tr Turn-On Rise Time |(:li\lGot:ez4? « - 56 120 ns
ta(off) Turn-Off Delay Time - 35 80 ns
tf Turn-Off Fall Time - 45 100 ns
Qq Total Gate Charge ¥22 Z jtgovv, Ip=-27A - 18 23 nC
Qgs Gate-Source Charge (Note 4) - 3.6 - nC
Qg Gate-Drain Charge - 9.2 - nC
DRAIN-SOURCE DIODE CHARACTERISTICS AND MAXIMUM RATINGS
Is Maximum Continuous Drain-Source Diode Forward Current - - -2.7 A
Ism Maximum Pulsed Drain-Source Diode Forward Current - - -10.8 A
Vsp Drain-Source Diode Forward Voltage Vgs=0V,Ig=-2.7A - - -5.0 \Y
ter Reverse Recovery Time Vgs=0V,Ig=-2.7A, - 270 - ns
Qpr Reverse Recovery Charge diFfdt = 100 Alus - 1.5 - uC

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.

4. Essentially independent of operating temperature.
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TYPICAL CHARACTERISTICS
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Figure 5. Capacitance Characteristics

Qg, Total Gate Charge (nC)

Figure 6. Gate Charge Characteristics

www.onsemi.com

3

Share Feedback

Your Opinion Matters


http://www.onsemi.com/
https://cx.onsemi.com/jfe/form/SV_2co9s03RTjSwGHQ?tdid=FQP3P50-D&tdt=DATASHEET&palcodes=PA&pal3codes=PAX&page=3

-BVpgs, (Normalized)
Drain-Source Breakdown Voltage

-Ip, Drain Current (A)

Zyyc(t), Thermal Response (°C/W)

FQP3P50

TYPICAL CHARACTERISTICS (continued)
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Figure 11. Transient Thermal Response Curve
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Figure 14. Unclamped Inductive Switching Test Circuit & Waveforms
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Figure 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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REVISION HISTORY

Revision Description of Changes Date

4 Document converted to onsemi format. 5/6/2026

This document has undergone updates prior to the inclusion of this revision history table. The changes tracked here only reflect updates made
on the noted approval dates.
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associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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