ON Semiconductor®

FDWS86380-F085

N-Channel PowerTrench® MOSFET
80V,50A, 13.4 mQ

1: Current is limited by bondwire configuration.

presented here is based on mounting on a 1 in? pad of 20z copper.

Package Marking and Ordering Information

Top

Features

B Typical Rpg(on) = 11.3 mQ at Vgg = 10V, Ip = 50 A

B Typical Qqory = 20 nC at Vg = 10V, Ip =50 A

B UIS Capability Power 56

B RoHS Compliant

B Qualified to AEC Q101 o E II G
B Wettable flanks for automatic optical inspection (AOI) D E Zl s
Applications foHs o [T o S g I
B Automotive Engine Control y o [&] ] s
B PowerTrain Management

B Solenoid and Motor Drivers

B Electronic Steering

B Integrated Starter/Alternator

B Distributed Power Architectures and VRM

B Primary Switch for 12V Systems

MOSFET Maximum Ratings T,=25°C unless otherwise noted.

Symbol Parameter Ratings Units
Vpss Drain-to-Source Voltage 80 \%
Vgs Gate-to-Source Voltage +20 \
| Drain Current - Continuous (Vgg=10) (Note 1) Tc=25°C 50 A

D Pulsed Drain Current Tc=25°C See Figure 4
Eas Single Pulse Avalanche Energy (Note 2) 16 mJ
P Power Dissipation 75 W

P Derate Above 25°C 05 w/ec
T,, Tstg |Operating and Storage Temperature -55to + 175 °c

Rouc Thermal Resistance, Junction to Case 2 °c/w

Roua Maximum Thermal Resistance, Junction to Ambient (Note 3) 50 °c/w
Notes:

2: Starting T; = 25°C, L = 20uH, Ias = 40A, Vpp = 80V during inductor charging and Vpp = 0V during time in avalanche.
3: Rgya is the sum of the junction-to-case and case-to-ambient thermal resistance, where the case thermal reference is defined as the solder
mounting surface of the drain pins. Rg,c is guaranteed by design, while Ry jais determined by the board design. The maximum rating

Device Marking Device Package

Reel Size

Tape Width Quantity

FDWS86380 FDWS86380-F085 Power56

13"

12mm 3000units
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Electrical Characteristics 1, = 25°C unless otherwise noted.

| Symbol ‘ Parameter Test Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Units ‘
Off Characteristics
Bvpss Drain-to-Source Breakdown Voltage Ip =250pA, Vgs =0V 80 - - \%
. Vps=80V, |T;=25°C - - 1 pA
Ibss Drain-to-Source Leakage Current 5
Vgs =0V |T;=175°C (Note 4) - - 1 mA
lgss Gate-to-Source Leakage Current Vgs = £20V - - 100 nA
On Characteristics
Ves@n) |Gate to Source Threshold Voltage Vgs = Vps, Ip = 250pA 2.0 3.0 4.0 \
. . In = 50A T,=25°C - 1.3 13.4 mQ
R Drain to Source On Resistance D .
DS(on) Vgs= 10V [T,=175°C (Note 4)| - 253 | 300 | mQ
Dynamic Characteristics
Ciss Input Capacitance - 1440 - pF
Coss Output Capacitance F/ES1 I\_/Ilé-tlgv Ves =0V, - 300 - pF
Crss Reverse Transfer Capacitance - 14 - pF
Ry Gate Resistance f=1MHz - 2.0 - Q
Qg(ToT) Total Gate Charge VGS =0to 10V VDD =64V - 20 30 nC
Qg(th) Threshold Gate Charge Vgs =0to 2V Ip = 50A - 27 - nC
Qgs Gate-to-Source Gate Charge - 8.8 - nC
Qgq Gate-to-Drain “Miller” Charge - 4.4 - nC
Switching Characteristics
ton Turn-On Time - - 31 ns
ta(on) Turn-On Delay - 13 - ns
t, Rise Time Vpp = 40V, Ip = 50A, - 8 - ns
ta(off) Turn-Off Delay Vs = 10V, Rgen = 6Q - 15 - ns
t¢ Fall Time - 5 - ns
toff Turn-Off Time - - 30 ns
Drain-Source Diode Characteristics
Isp =50A, Vgg = OV - - 1.25 \Y
Vsp Source-to-Drain Diode Voltage sb =
ISD = 25A, VGS =0V - - 1.2 \
tr Reverse-Recovery Time Ir =50A, digp/dt = 100A/us - 37 55 ns
Qy Reverse-Recovery Charge Vpp = 64V - 23 35 nC
Note:

4: The maximum value is specified by design at T; = 175°C. Product is not tested to this condition in production.

www.onsemi.com
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Typical Characteristics
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Figure 1. Normalized Power Dissipation vs. Case  Figure 2. Maximum Continuous Drain Current vs.

Temperature Case Temperature
z T 111117 T [ TTTT]
DUTY CYCLE - DESCENDING ORDER
I, =I5
< — — T
Sy ~—D=050% - ! T
3 [ 02 = ™
I 5 L 0.10 = L~ Pom i
w o 1
) 0057 T
@z |— o027 §
N A 01— 0.01 ty [ H
3:' E Z//';{ | —> t <1
g2 AL NOTES: 1
x = 7 :
o /| SINGLE PULSE DUTY FACTOR: D = t,/t, 4
z PEAK T, = Ppm X Zgyc X Roye + Tc 1
IR
10° 10* 10° 10? 10" 10° 10’
. _ t, RECTANGULAR PULSE DURATION(s)
Figure 3. Normalized Maximum Transient Thermal Impedance
10000 —— o5 H I
——v_=10v Te =25°C ——+
— FOR TEMPERATURES HH
ABOVE 25°C DERATE PEAK | | ||
< CURRENT AS FOLLOWS: |||
E 1000 I=ls ’175-Tc puil
w 150
[4
o
3 ~
X T
< 100 \\
w
o
£
B
SINGLE PULSE
10 [
10° 10* 10° 10? 10" 10° 10’

t, RECTANGULAR PULSE DURATION(s)
Figure 4. Peak Current Capability

134SON ®H°U9-|.I.19M°d [suueyd-N G804-08€98SMA4

www.onsemi.com
3



Typical Characteristics
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Figure 5. Forward Bias Safe Operating Area

AN7515
Figure 6. Unclamped Inductive Switching Capability

NOTE: Refer to ON Semiconductor Application Notes AN7514 and
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Figure 8. Forward Diode Characteristics
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Typical Characteristics
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ON Semiconductor and J 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
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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