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N-Channel Logic Level PowerTrench® MOSFET
40V,100 A, 1.7 mQ

Features

W Typical Rps(on) = 1.4 mQ at Vgg = 10V, Ip = 80 A

W Typical Qgoty = 96 nC at Vgg = 10V, I = 80 A

B UIS Capability

B RoHS Compliant

B Qualified to AEC Q101 G

Applications

D-PAK
(TO-252) s

W Automotive Engine Control “\’:d
PowerTrain Management e
Solenoid and Motor Drivers ;
&

For current package drawing, please refer to the Fairchild web-
site at http://www.fairchildsemi.com/package-drawings/TO/
TO252A03.pdf.

Integrated Starter/Alternator

Primary Switch for 12V Systems

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

Symbol Parameter Ratings Units
Vpss Drain-to-Source Voltage 40 \
Ves Gate-to-Source Voltage 120 \
| Drain Current - Continuous (Vgg=10) (Note 1) Tc=25°C 100 A

b Pulsed Drain Current Tc=25°C See Figure 4
Eas Single Pulse Avalanche Energy (Note 2) 128 mJ
P Power Dissipation 227 w

b Derate Above 25°C 1.52 w/°c
T,, Tste |Operating and Storage Temperature -65to + 175 °c

Reuc Thermal Resistance, Junction to Case 0.66 °c/w

Reua Maximum Thermal Resistance, Junction to Ambient (Note 3) 52 °c/w
Notes:

1: Current is limited by bondwire configuration.

2: Starting T;=25°C, L =40uH, Ias = 80A, Vpp = 40V during inductor charging and Vpp = OV 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 Rgjais determined by the board design. The maximum rating
presented here is based on mounting on a 1 in? pad of 20z copper.

Package Marking and Ordering Information

Device Marking Device Package Reel Size Tape Width Quantity
FDD9407L FDD9407L_F085 D-PAK(TO-252) 13” 16mm 2500units
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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 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 1.8 3 \

Ip = 80A, Vgg= 4.5V - 1.9 24 mQ
Rps(n) |Drain to Source On Resistance Ip = 80A, T,=25°C - 1.4 1.7 mQ

Ves= 10V |T,=175°C (Note 4) | - 2.4 2.9 mo
Dynamic Characteristics
Ciss Input Capacitance - 6700 - pF
Coss Output Capacitance F/ES1 I\_/Il?lgv Ves =0V, - 1640 - pF
Crss Reverse Transfer Capacitance - 68 - pF
Ry Gate Resistance Vgs = 0.5V, f= 1MHz - 2.1 - Q
Qg(ToT) Total Gate Charge VGS =0to 10V VDD =32V - 96 125 nC
Qg(th) Threshold Gate Charge Vgs =0to 2V Ip = 80A - 12 - nC
Qgs Gate-to-Source Gate Charge - 18 - nC
Qgq Gate-to-Drain “Miller” Charge - 15 - nC
Switching Characteristics
ton Turn-On Time - - 68 ns
ta(on) Turn-On Delay - 17 - ns
t, Rise Time Vpp = 20V, Ip = 80A, - 35 - ns
td(Off) Turn-Off Delay VGS = 10V, RGEN =6Q - 58 - ns
t Fall Time - 21 - ns
toff Turn-Off Time - - 104 ns
Drain-Source Diode Characteristics

Isp = 80A, Vgs =0V - - 1.25 \
Vsp Source-to-Drain Diode Voltage SD cs

Isp =40A, Vgs =0V - - 1.2 \
tr Reverse-Recovery Time Vpp = 32V, Ig = 80A, - 82 107 ns
Q Reverse-Recovery Charge dlgp/dt = 100A/ps - 106 138 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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Typical Characteristics

1000
2 4T "-_
g o r'.o'- KL
= 100 H ) o
z = =
[ e .
['4 o ® I’ . il
2 Fa 3] 100us
o 10 %) b [
=z OPERATION IN THIS — = BE=:
< AREA MAY BE Lrarwm pril
g LIMITED BY PACKAGE N &R
- Lrrrrn ‘ ‘ ‘ '. '. 10
& 1 | OPERATIONINTHIS === SINGLE PULSE —°4 .r" 1|
AREA MAY BE f—— TJ = MAX RATED—] 100ms 4
LIMITED BY rDS(on) —{—
Ly Tc = 25°C
01 [ [T
0.1 1 10 100

Vps, DRAIN TO SOURCE VOLTAGE (V)

Figure 5. Forward Bias Safe Operating Area

250
PULSE DURATION = 80ps
DUTY CYCLE = 0.5% MAX
€200 — Vpp = 5V
[
3 ///
150
[
: / /]
Z100 /
g T, =25°C
2 |
2 50 Ty= 175°C / Ty= |-55°C ]

0
1.0 1.5 2.0 25 3.0 3.5 4.0
Vgs, GATE TO SOURCE VOLTAGE (V)

Figure 7. Transfer Characteristics

250 T T
V / 80us PULSE WIDTH
- T,=25°C
< 200 L —]
[11]
X 150 Ves —
5 10V Top
%) 5V
4 a
Z 100 /] 25V —
o 3V Bottom
a
£ 50 e
3V
—
0
0 1 2 3 4 5

Vps, DRAIN TO SOURCE VOLTAGE (V)

Figure 9. Saturation Characteristics

500

Ins, AVALANCHE CURRENT (A)

NOTE: Refer to Fairchild Application Notes AN7514 and AN7515
Figure 6. Unclamped Inductive Switching

Is, REVERSE DRAIN CURRENT (A)

Ip, DRAIN CURRENT (A)

=Y
[=
o

IfR=0 ﬁ
tav = (L)(Ias)/(1.3*RATED BVpgs - Vpp)
0

If R #
tav = (L/IR)In[(Ias*R)/(1.3*RATED BVpss - Vpp) +1]

STARTING T, = 25°C

-
o

STARTING

7/

C
N
N
N N\
‘%\

1
0.001

0.01 0.1 1 10 100 1000 10000
tav, TIME IN AVALANCHE (ms)

Capability
250 | p——
100 = Vgs=0V ,,./ //
‘I I’
4
/ /
10— 1 - 4750¢ é# T;=25°C =—x
J J
/ 7
/
1 .~'/ /
7 f
J |
S
0.1 /
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Figure 8. Forward Diode Characteristics

Vsp, BODY DIODE FORWARD VOLTAGE (V)

250 /80y PULSE WIDTH J/
/ T, =175°C
200 Ves ]
10V Top
/ 5v
150 g\gv —
Sil Bottom
100 —— e
//
50
0
0 1 2 3 4 5

Figure 10. Saturation Characteristics

Vps, DRAIN TO SOURCE VOLTAGE (V)

©2015 Fairchild Semiconductor Corporation
FDD9407L_F085 Rev. 1.0

www.fairchildsemi.com

-N S804 1.0¥6aa4d

134SOW gUouaiLIamod [9AT] 21607 [auuey)



Typical Characteristics
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!
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