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N-Channel, UniFET" I,
Ultra FRFET™

500V, 2A,3Q

FDT4ANS0ONZU

Description

UniFET II MOSFET is ON Semiconductor’s high voltage
MOSFET family based on advanced planar stripe and DMOS
technology. This advanced MOSFET family has the smallest on—state
resistance among the planar MOSFET, and also provides superior
switching performance and higher avalanche energy strength. In
addition, internal gate—source ESD diode allows UniFET II MOSFET
to withstand over 2 kV HBM surge stress. UniFET II Ultra FRFET
MOSFET has much superior body diode reverse recovery
performance. Its trr is less than 50 nsec and the reverse dv/dt immunity
is 20 V/nsec while normal planar MOSFETs have over 200 nsec and
4.5 V/nsec respectively. Therefore UniFET II Ultra FRFET MOSFET
can remove additional component and improve system reliability in
certain applications that require performance improvement of the
MOSFET’s body diode. This device family is suitable for switching
power converter applications such as power factor correction (PFC),
flat panel display (FPD) TV power, ATX and electronic lamp ballasts.

Features

® Typ. Rps(on)= 2.42 2

® Ultra Low Gate Charge (Typ. Qg= 9.1 nC)

® 100% Avalanche Tested

® These Devices are Pb—Free, Halogen Free/BFR Free and are RoHS
Compliant

Applications

® Computing / Display Power Supplies
® Industrial Power Supplies

® Consumer Power Supplies

© Semiconductor Components Industries, LLC, 2019 1
February, 2021 - Rev. 1
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MARKING DIAGRAM

A = Assembly Location
Y = Year

w = Work Week
4N50U = Device Code

ORDERING INFORMATION

See detailed ordering and shipping information on page 2 of
this data sheet.

Publication Order Number:
FDT4N50NZU/D
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ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C, Unless otherwise noted)

Symbol Parameter Value Unit
Vpss Drain to Source Voltage 500 \%
Vass Gate to Source Voltage -DC +25 \%

Ip Drain Current - Continuous (T¢ = 25°C) 2 A

- Continuous (T¢ = 100°C) 1.2

Ibm Drain Current - Pulsed (Note 1) 6 A

Eas Single Pulsed Avalanche Energy (Note 2) 46 mJ

Ias Avalanche Current (Note 2) 2 A

Ear Repetitive Avalanche Energy (Note 1) 2 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 20 V/ns

Pp Power Dissipation (Tc =25°C) 2 w
- Derate Above 25°C 0.02 W/°C

Ty, TsTg Operating and Storage Temperature Range -55to +150 °C

T Maximum Lead Temperature for Soldering, 1/8” from Case for 5 seconds 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.

NOTE: Drain current limited by maximum junction temperature.
1. Repetitive rating: pulse-width limited by maximum junction temperature.
2. las=2A, Rg = 25 Q, starting Ty = 25°C.
3. Igp <3 A, di/dt <100 Alus, Vpp < 400 V, starting Ty = 25°C.

THERMAL CHARACTERISTICS

Symbol Parameter Value Unit
Roua Thermal Resistance, Junction to Ambient, (1 in2 Pad of 2 oz. Copper) Max. 60 °C/W
PACKAGE MARKING AND ORDERING INFORMATION
Part Number Top Marking Package Packing Method Reel Size Tape Width Quantity
FDT4N50NZU FDT4N50NZU SOT-223 Tape & Reelt 330 mm 12 mm 4000 Units

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD8011/D.
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ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

Symbol Parameter | Test Conditions | min. | 1yp. | Max. | unit |
OFF CHARACTERISTICS
BVpss Drain to Source Breakdown Voltage Vgs =0V, Ip=250uA, Ty=25°C 500 \Y
ABVpss/ AT, | Breakdown Voltage Temperature Ip = 1 mA, Referenced to 25°C 0.55 V/°C
Coefficient
Ibss Zero Gate Voltage Drain Current Vps =500V, Vgs=0V 1 uA
Vps =400V, T =125°C 4.6
lgss Gate to Body Leakage Current Vgs =125V, Vps=0V +10 uA
ON CHARACTERISTICS
VGsith) Gate Threshold Voltage Vas = Vps, Ip = 250 uA 3.5 5.5 \
Rbs(on) Static Drain to Source On Resistance Vgs=10V,Ip=1A 242 3
gFs Forward Transconductance Vps=20V,Ip=1A 1 S
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=25V,Vgs=0V,f=1MHz 476 pF
Coss Output Capacitance 43 pF
Crss Reverse Transfer Capacitance 2.7 pF
Qgq(tot) Total Gate Charge at 10 V zlr\?gtg:)oo V,Ip=3A,Vgs=10V 9.1 nC
Qgs Gate to Source Gate Charge 2.9 nC
Qgd Gate to Drain “Miller” Charge 3.3 nC
SWITCHING CHARACTERISTICS
td(on) Turn-On Delay Time Vpp=250V,Ip=3A,Vgs=10V, 16 ns
ty Turn-On Rise Time (Rr\?oiezg ¢ 16 ns
td(off) Turn-Off Delay Time 34 ns
tf Turn-Off Fall Time 15 ns
SOURCE-DRAIN DIODE CHARACTERISTICS
Is Maximum Continuous Source to Drain Diode Forward Current 2 A
Ism Maximum Pulsed Source to Drain Diode Forward Current 6 A
Vsp Source to Drain Diode Forward Voltage | Vgs= 0V, Igp= 1A 1.2 \Y
ter Reverse Recovery Time Vpp =400V, Isp = 3 A, dlg/ 24 ns
Qyr Reverse Recovery Charge dt =100 Alus 18 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.
4. Essentially independent of operating temperature typical characteristics.
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TYPICAL CHARACTERISTICS
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Figure 1. On-Region Characteristics
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Figure 5. Capacitance Characteristics
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Figure 4. Body Diode Forward Voltage
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Figure 8. On-Resistance Variation vs.
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Figure 11. Transient Thermal Response
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Figure 12. Gate Charge Test Circuit & Waveform
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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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Figure 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms

Ultra FRFET and UniFET are trademarks of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or other coun-
tries.
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PACKAGE DIMENSIONS
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NOTES!
1

DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994,

CONTROLLING DIMENSION: MILLIMETERS

DIMENSIONS D & E DO NOT INCLUDE MOLD

FLASH, PROTRUSIONS OR GATE BURRS.

MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL
NOT EXCEED 0.200MM PER SIDE.

DATUMS A AND B ARE DETERMINED AT DATUM H.
Al IS DEFINED AS THE VERTICAL DISTANCE

FROM THE SEATING PLANE TO THE LOWEST

POINT OF THE PACKAGE BODY.

POSITIONAL TOLERANCE APPLIES TO
DIMENSIONS b AND bl

MILLIMETERS
DIM MIN. NOM. MAX.
A 1.50 1.63 1.75
Al 0.02 0.06 0.10
b 0.60 0.75 0.89

bl 2.90 3.06 3.20

c 0.24 0.29 0.35
D 6.30 6.50 6.70
E 3.30 3.50 3.70
e 2,30 BSC
L 020 | -——— [ -—--
L1 1.50 1.75 2.00
He 6.70 7.00 7.30
0o | —— | 1o
| 3.80
2.00
6.30
o FHHIHT
2.30
PITCH 3x 1.50
RECOMMENDED MOUNTING
FOOTPRINT
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LITERATURE FULFILLMENT: TECHNICAL SUPPORT
Email Requests to: orderlit@onsemi.com North American Technical Support: Europe, Middle East and Africa Technical Support:
Voice Mail: 1 800-282-9855 Toll Free USA/Canada  Phone: 00421 33 790 2910
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