oNnsemi

MOSFET - N-Channel,
SUPERFET®

800 V, 8 A, 850 mQ
FCP850N80Z

Description

SuperFET II MOSFET is onsemi’s brand-new high voltage
super-junction (SJ) MOSFET family that is utilizing charge balance
technology for outstanding low on-resistance and lower gate charge
performance. This technology is tailored to minimize conduction loss,
provide superior switching performance, dv/dt rate and higher
avalanche energy. In addition, internal gate—source ESD diode allows
to withstand over 2 kV HBM surge stress. Consequently, SuperFET II
MOSFET is very suitable for the switching power applications such as
Audio, Laptop adapter, Lighting, ATX power and industrial power
applications.

Features

Typ. Rps(on) = 710 m€2 (Typ)

Ultra Low Gate Charge (Typ. Qg = 22 nC)

Low Eg (Typ. 2.3 uJ @ 400 V)

Low Effective Output Capacitance (Typ. Coss(eff.) = 106 pF)
100% Avalanche Tested

This Device is Pb-Free, Halide Free and RoHS Compliant
ESD Improved Capability

Applications
® AC-DC Power Supply
® LED Lighting
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ORDERING INFORMATION

Device Package Shipping
FCP850N80Z TO-220 800/ Tube
(Pb-Free)

Publication Order Number:

FCP850N80Z/D
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MOSFET MAXIMUM RATINGS (T¢ = 25 °C unless otherwise noted)

Symbol Parameter Value Unit
Vpss Drain to Source Voltage 800 \%
Vass Gate to Source Voltage -DC +20 \

-AC (f>1Hz) +30 A
Ip Drain Current - Continuous (T¢ = 25 °C) 8.0 A
- Continuous (T¢ = 100 °C) 5.1
Iom Drain Current Pulsed (Note 1) 18 A
Eas Single Pulsed Avalanche Energy (Note 2) 114 mJ
IaR Avalanche Current (Note 1) 1.2 A
Ear Repetitive Avalanche Energy (Note 1) 1.36 mdJ
dv/dt MOSFET dv / dt 100 V/ins
Peak Diode Recovery dv/dt (Note 3) 20
Pp Power Dissipation (Tc=25°C) 136 w
- Derate Above 25 °C 1.09 W/°C
Ty, Tstg | Operating and Storage Temperature Range -55to +150 °C
T Maximum Lead Temperature for Soldering, 1/8” from Case for 5 Second 300 °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.

1. Repetitive Rating: Pulse width limited by maximum junction temperature.

2. las=1.2A,Vpp = 50V, Rg =25 Q, starting Ty =25 °C

3. Isp £8 A, di/dt <200 A/us, Vpp < BVpgs, starting T; = 25 °C.

THERMAL CHARACTERISTICS

Symbol Parameter Value Unit
ReJc Thermal Resistance, Junction-to-Case, Max. 0.92 °C/W
Roya Thermal Resistance, Junction-to-Ambient, Max. 62.5 °C/W
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ELECTRICAL CHARACTERISTICS (T¢ = 25 °C unless otherwise noted)

Symbol Parameter | Test Condition | min | Typ | Max | unit |
OFF CHARACTERISTICS
BVpss Drain to Source Breakdown Voltage Vgs=0V,Ip=1mA, T;=25°C 800 - - \%
ABVpss Breakdown Voltage Temperature Ip = 1 mA, Referenced to 25°C - 0.8 - V/°C
[ ATy Coefficient
Ibss Zero Gate Voltage Drain Current Vps =800V,Vgs=0V - - 25 uA
Vps =640V, Vgg =0V, Tc = 125°C - - 250
lgss Gate to Body Leakage Current Vgs =120V, Vps=0V - - +10 uA
ON CHARACTERISTICS
VGsith) Gate Threshold Voltage Vps =Vgs, Ip=0.6 mA 25 - 4.5 \Y
Rbs(on) Static Drain to Source On Resistance Vgs=10V,Ip=3A - 710 850 mQ
dFs Forward Transconductance Vps=20V,Ip=3A - 3.5 - S
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=100V,Vgs =0V, - 990 1315 pF
Coss Output Capacitance f=1MHz - 28 37 pF
Crss Reverse Transfer Capacitance - 0.74 - pF
Coss Output Capacitance Vps=480V,Vgs=0V,f=1MHz - 15 - pF
Coss (efy | Effective Output Capacitance Vps=0V1t0480V,Vgs=0V - 106 - pF
Qgqtot) Total Gate Charge at 10V ¥22 Z ?é(l)OVV, Ip=6A, - 22 29 nC
Qgs Gate to Source Gate Charge (Note 4) - 5 - nC
Qgq Gate to Drain “Miller” Charge - 8.6 - nC
ESR Equivalent Series Resistance f=1MHz - 2.4 - Q
SWITCHING CHARACTERISTICS
td(on) Turn-On Delay Time Vpp =400V, Ip=6A, - 16 42 ns
t, Turn-On Rise Time Ves =10V, Rg=4.7€ _ 10 30 ns
(Note 4)
td(off) Turn-Off Delay Time - 40 90 ns
t Turn-Off Fall Time - 4.5 19 ns
DRAIN-SOURCE DIODE CHARACTERISTICS
Is Maximum Continuous Drain to Source Diode Forward Current - - 8 A
Ism Maximum Pulsed Drain to Source Diode Forward Current - - 18 A
Vsp Drain-Source Diode Forward Voltage Vgs=0V,Igp=6A - - 1.2 \%
ter Reverse Recovery Time Vgs=0V,Igp=6A, - 318 - ns
Qyr Reverse Recovery Charge dif/dt =100 As - 4.5 - 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 Typical Characteristics
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TYPICAL PERFORMANCE CHARACTERISTICS (CONTINUED)
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Figure 6. Gate Charge Characteristics

www.onsemi.com
4

Share Feedback
Your Opinion Matters

O


http://www.onsemi.com/
https://cx.onsemi.com/jfe/form/SV_2co9s03RTjSwGHQ?tdid=FCP850N80Z-D&tdt=DATASHEET&palcodes=PA&pal3codes=PAY&page=4

BVpss, (Normalized)
Drain—-Source Breakdown Voltage

Ip, Drain Current (A)

Eoss (W)

1.2

FCP850N80Z

TYPICAL PERFORMANCE CHARACTERISTICS (CONTINUED)
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Zgyc(t), Thermal Response (°C/W)
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Figure 12. Transient Thermal Response Curve
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Figure 15. Unclamped Inductive Switching Test Circuit & Waveforms
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Figure 16. Peak Diode Recovery dv/dt Test Circuit & Waveforms

SUPERFET is a registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States and/or
other countries.
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REVISION HISTORY

Revision Description of Changes Date

2 Converted the Data Sheet to onsemi format. 12/10/2025

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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ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
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onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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