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Features

B RoHS Compliant

FAIRCHILD.

FDD4685

40V P-Channel PowerTrench® MOSFET
—40V, —32A, 27mQ

B Max rDS(on) =27mQ at VGS =—1 OV, ID =-8.4A
B Max rDs(on) =35mQ at VGS = —45V, ID =—7A

B High performance trench technology for extremely low rpgon)

General Description

This P-Channel MOSFET has been produced using Fairchild
Semiconductor’'s proprietary PowerTrench® technology to
deliver low rpg(on) and good switching characteristic offering
superior performance in application.

Application

| Inverter

B Power Supplies
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MOSFET Maximum Ratings T¢ = 25°C unless otherwise noted
Symbol Parameter Ratings Units
Vps Drain to Source Voltage —40 \
Vgs Gate to Source Voltage +20 \
Drain Current -Continuous(Package Limited) Tc=25°C -32
| -Continuous(Silicon Limited) Tc=25°C (Note 1) —40 A
D -Continuous Tpo=25°C  (Note 1a) -8.4
-Pulsed -100
Eas Drain-Source Avalanche Energy (Note 3) 121 mJ
P Power Dissipation Tc=25°C 69 W
D Power Dissipation (Note 1a) 3
Ty, Tstg Operating and Storage Junction Temperature Range -55to +150 °C
Thermal Characteristics
Reyc Thermal Resistance, Junction to Case 1.8 oMW
Roua Thermal Resistance, Junction to Ambient (Note 1a) 40
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDDA4685 FDD4685 D-PAK(TO-252) 13” 16mm 2500 units

©2006 Fairchild Semiconductor Corporation

FDDA4685 Rev. 1.3
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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, Vgg = OV —40 \Y
ABVpss Breakdown Voltage Temperature _ o . o
N Cosfficient Ip = —250pA, referenced to 25°C 33 mV/°C
Ibss Zero Gate Voltage Drain Current Vps =-32V, Vgg=0V -1 pA
lgss Gate to Source Leakage Current Vgs = 20V, Vgg = 0V +100 nA

On Characteristics (Note 2)

Vasith) Gate to Source Threshold Voltage Vgs = Vps, |p =—250pA -1 -1.6 -3 \
AVGsith) Gate to Source Threshold Voltage - o o
3T, Temperature Coefficient Ip = —250uA, referenced to 25°C 4.9 mV/°C
Vgs =—10V, Ip = -8.4A 23 27
"DS(on) Static Drain to Source On Resistance Vgs =-4.5V, Ip = -7A 30 35 mQ
Vgs =10V, Ip = -8.4A, T=125°C 33 42

9Fs Forward Transconductance Vpg =-5V, Ip =-8.4A 23 S

Dynamic Characteristics

Ciss Input Capacitance Ve = —20V. Vees = OV 1790 2380 pF
Coss Output Capacitance ¢ =DS1 I\_/II:z nres mEE 260 345 pF
Crss Reverse Transfer Capacitance 140 205 pF
Ry Gate Resistance f=1MHz 4 Q

Switching Characteristics

ta(on) Turn-On Delay Time 8 16 ns
t Rise Time Vpp = —20V, Ip = -8.4A 15 27 ns

" VGS = —1OV, RGEN =6Q

ta(ofry Turn-Off Delay Time 34 55 ns
t Fall Time 14 26 ns
Qq(to) Total Gate Charge Vpp =20V, Ip = -8.4A 19 27 nC
Qgs Gate to Source Gate Charge Vgs =-5V 5.6 nC
Qgq Gate to Drain “Miller” Charge 6.1 nC

Drain-Source Diode Characteristics

Vsp Source to Drain Diode Forward Voltage Vgs =0V, Ig=-8.4A (Note 2) -0.85 -1.2 \
t Reverse Recovery Time 30 45 ns
rr i Ir = —8.4A, didt = 100A/us

Q, Reverse Recovery Charge 31 47 nC
Notes:

1: 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.
Rygyc is guaranteed by design while Ry, is determined by the user’s board design.

a. 40°C/W when mounted on a 1 in? pad of 2 oz copper
b. 96°C/W when mounted on a minimum pad.

: Pulse Test: Pulse Width < 300us, Duty cycle < 2.0%.
: Starting Ty =25°C, L = 3mH, Iag = 9A, Vpp = 40V, Vg = 10V.
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Typical Characteristics 1, = 25°C unless otherwise noted
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Typical Characteristics 1, =25°C unless otherwise noted
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Typical Characteristics 1, =25°C unless otherwise noted
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