ON Semiconductor®

FDB9409L-F085

40V, 90 A, 2.9 mQ

Features

W Typical Rpg(on) = 2.3 mQ at Vgg = 10V, Ip = 80 A
W Typical Qggory = 52 nC at Vg = 10V, Ip = 80 A

B UIS Capability

N-Channel Logic Level PowerTrench® MOSFET

o
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1: Current is limited by bondwire configuration.

presented here is based on mounting on a 1 in2 pad of 20z copper.

Package Marking and Ordering Information

B RoHS Compliant V

B Qualified to AEC Q101 G
Applications G s

B Automotive Engine Control 2 TO-263AB Q
B PowerTrain Management ‘: FDB SERIES

B Solenoid and Motor Drivers ;

B Electronic Steering 5}2

B Integrated Starter/Alternator

W 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 40 \
Vas Gate-to-Source Voltage 120 \
| Drain Current - Continuous (Vgg=10) (Note 1) Tc=25°C 90 A

b Pulsed Drain Current Tc=25°C See Figure 4
Eas Single Pulse Avalanche Energy (Note 2) 33.7 mJ
P Power Dissipation 94 w

b Derate Above 25°C 0.63 w/ec
T,, Tste |Operating and Storage Temperature -55to + 175 °C

Rouc Thermal Resistance, Junction to Case 1.6 °C/W

Roua Maximum Thermal Resistance, Junction to Ambient (Note 3) 43 °C/W
Notes:

2: Starting T;=25°C, L = 15pH, Ipg = 67A, Vpp = 40V 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. Rgyc is guaranteed by design, while Rqa is determined by the board design. The maximum rating

Device Marking Device Package

Reel Size

Tape Width

Quantity

FDB9409L FDB9409L-F085 TO-263AB

330mm

24mm

800units

©2016 Semiconductor Components Industries, LLC.
August-2017, Rev. 2

Publication Order Number:

FDB9409L-F085/D



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 40 - - \
. Vpg=40V, |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 1.0 1.8 3.0 \
Ip = 80A, Vgg= 4.5V - 3.2 4.7 mQ

Rps(n) |Drain to Source On Resistance Ip = 80A, T,=25°C - 23 2.9 mQ
Ves= 10V |T,=175°C (Note 4) | - 4.0 5.0 mo

Dynamic Characteristics

Ciss Input Capacitance _ B - 3360 - pF
Coss Output Capacitance >/531 I\_/Il?lgv Ves =0V, - 1080 - pF
Crss Reverse Transfer Capacitance - 42 - pF
Ry Gate Resistance f=1MHz - 22 - Q
Qgory | Total Gate Charge Vgs =0to 10V Vpp = 32V - 52 68 nC
Qg(th) Threshold Gate Charge Vgs =0to 2V Ip = 80A - 6 - nC
Qgs Gate-to-Source Gate Charge - 12 - nC
Qgq Gate-to-Drain “Miller” Charge - 8 - nC

Switching Characteristics

ton Turn-On Time - - 53 ns
ta(on) Turn-On Delay - 11 - ns
tr Rise Time Vpp = 20V, Ip = 80A, - 25 - ns
ta(ofr) Turn-Off Delay Vgs = 10V, Rgen = 6Q - 38 - ns
t¢ Fall Time - 10 - ns
toff Turn-Off Time - - 72 ns

Drain-Source Diode Characteristics

o Isp =80A, Vgg = 0V - - 1.25 \
Vsp Source-to-Drain Diode Voltage
ISD = 4OA, VGS =0V - - 1.2 \
ter Reverse-Recovery Time Ir = 80A, dlgp/dt = 100A/us - 60 78 ns
Qy Reverse-Recovery Charge Vpp =32V - 59 77 nC
Note:

4: The maximum value is specified by design at T; = 175°C. Product is not tested to this condition in production.
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Typical Characteristics
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Figure 1. Normalized Power Dissipation vs. Case
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Typical Characteristics
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Figure 9. Saturation Characteristics
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Figure 6. Unclamped Inductive Switching
Capability
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Figure 8. Forward Diode Characteristics
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Figure 10. Saturation Characteristics
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Typical Characteristics
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Figure 11. Rpgop Vs. Gate Voltage

1.3
Ves = Vbs
1.2 < Ip = 250pA |

1.1 ™
10 ™~
0.9 AN
0.8 AN

0.7

0.6 \\

0.5 N

N\
0.4
-80 -40 0 40 80 120 160 200
Ty, JUNCTION TEMPERATURE(°C)

NORMALIZED GATE
THRESHOLD VOLTAGE

Figure 13. Normalized Gate Threshold Voltage vs.

Temperature
10000 =
B
o == Ciss 1]
c Ea
& 1000 =
E Coss 11
=
2 ~
% ™
g 100 C
‘\
—f=1MH
— Vi = 0\2/ \\ Crss 1
GS
oL 11 L1
0.1 1 10 100

Vps, DRAIN TO SOURCE VOLTAGE (V)

Figure 15. Capacitance vs. Drain to Source
Voltage

NORMALIZED
DRAIN TO SOURCE ON-RESISTANCE

NORMALIZED DRAIN TO SOURCE

2.0

PULSE DURATION = 250us
1.8 I DUTY CYCLE = 0.5% MAX

1.6 V4

1.4 //
1.2 //
1.0 !
/
0.8 ,/
A Ip = 80A
0.6 Vgs = 10V

0.4 |
-80 -40 0 40 80 120 160 200
T,, JUNCTION TEMPERATURE(°C)

Figure 12. Normalized Rpggp Vs. Junction

Temperature
1.10 .
Ip=5mA

w
01.05 B
<
P /
)
> /
=1.00 ~
S -
g /
4 7
To0.95
4
m

0.90

-80  -40 0 40 80 120 160 200
Ty, JUNCTION TEMPERATURE (°C)

Figure 14. Normalized Drain to Source
Breakdown Voltage vs. Junction Temperature
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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
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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,
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Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinickon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru
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