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FAIRCHILD.

FDD6637

35V P-Channel PowerTrench® MOSFET

General Description

This P-Channel MOSFET has been produced using
Fairchild Semiconductor’s proprietary PowerTrench
technology to deliver low Rdson and optimized Bvdss
capability to offer superior performance benefit in the
applications.

March 2015

Features

55 A, 35V Rpgon =11.6MmQ @ Vgs=-10V
RDS(ON) =18 mQ @ VGS =—45V
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AbSOlute MaXimum Ratings Ta=25°C unless otherwise noted
Symbol Parameter Ratings Units
Vpss Drain-Source Voltage -35 \Y
V bs(avalanche) Drain-Source Avalanche Voltage (maximum)  (Note 4) —40 \Y
Vass Gate-Source Voltage +25 \Y
Io Continuous Drain Current @T.=25°C (Note 3) —55 A
@Ta=25°C (Note 1a) -13
Pulsed (Note 1a) -100
Po Power Dissipation @Ts=25°C (Note 3) 57 w
@Ta=25°C (Note 1a) 3.1
@Ta=25°C (Note 1b) 1.3
T,, Tsta Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Resc Thermal Resistance, Junction-to-Case (Note 1) 2.2 °C/W
Reua Thermal Resistance, Junction-to-Ambient (Note 1a) 40
Reua Thermal Resistance, Junction-to-Ambient (Note 1b) 96
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape width | Quantity
FDD6637 FDD6637 D-PAK (TO-252) 13” 16mm | 2500 units

[J2006 Fairchild Semiconductor Corporation
FDD6637 Rev. 1.2

www.fairchildsemi.com
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Electrical Characteristics T, = 25°C unless otherwise noted
Symbol Parameter Test Conditions Min | Typ | Max | Units
Drain-Source Avalanche Ratings
Ens Drain-Source Avalanche Energy _ _ _

(Single Pulse) Vop=-35V, Ib=-11 A, L=1mH 61 mJ
Ias Drain-Source Avalanche Current —-14 A
Off Characteristicsnote 2)

Drain—Source Breakdown
BVbss Voltage Vas=0V, Ip = =250 pA =35 \"
loss Zero Gate Voltage Drain Current Vps=-28 V, Vgs=0V —1 pA
lass Gate-Body Leakage Vags=25V, Vps=0V +100 nA
On Characteristics  (Note 2)
Vasih) Gate Threshold Voltage Vps = Vas, Ib = =250 pA —1 -1.6 -3 \
Ros(on) Static Drain—Source Vgs=-10V, b=-14 A 9.7 11.6 mo

On-Resistance Ves=—45V, b=-11A 14.4 18

Vs =—10V, Ip=-14 A, T)=125°C 14.7 19

OFs Forward Transconductance Vps=-5V, h=-14 A 35 S
Dynamic Characteristics
Ciss Input Capacitance 2370 pF
Coss Output Capacitance :/55:0_'5'?_';/’ Ves=0V, 470 pF
Crss Reverse Transfer Capacitance o 250 pF
Ra Gate Resistance f=1.0 MHz 3.6 Q
Switching Characteristics (note 2)
ta(on) Turn—On Delay Time 18 32 ns
t, Turn—On Rise Time Vpp =20V, Ib=-1A, 10 20 ns
tocom Turn—Off Delay Time Vegs=-10V, Rgen =6 Q 62 100 ns
t Turn—Off Fall Time 36 58 ns
Qq Total Gate Charge, Vgs = =10V 45 63 nC
Qq Total Gate Charge, Vgs = -5V Vos=—20V, bhb=-14A 25 35 nC
Qqs Gate-Source Charge 7 nC
Qqq Gate—Drain Charge 10 nC

FDD6637 Rev. 1.2 www.fairchildsemi.com




Electrical Characteristics T, = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min | Typ | Max | Units

Drain—Source Diode Characteristics

Vg Drain—Source Diode Forward Ves= 0V, ls=—14 A (Note 2) 08 42 \'
Voltage

trr Diode Reverse Recovery Time IF=-14 A,  diF/dt =100 A/us 28 ns

Qrr Diode Reverse Recovery Charge 15 nC

Notes:

1. Rg 5 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. Ry, is guaranteed by design while Ry, is determined by the user's board design.

a) Rgja=40°C/W when mounted on a L b) Rgja= 96°C/W when mounted
1in“ pad of 2 oz copper m on a minimum pad.

Scale 1 : 1 on letter size paper
2. Pulse Test: Pulse Width < 300us, Duty Cycle < 2.0%

Po

Roson)

3. Maximum current is calculated as:

where Pp is maximum power dissipation at T¢ = 25°C and Rpg(on)is at T ymay and Vgs = 10V.  Package current limitation is 21A

4. BV(avalanche) Single-Pulse rating is guaranteed if device is operated within the UIS SOA boundary of the device.

FDD6637 Rev. 1.2 www.fairchildsemi.com

134SOIN ydualliamod |suueyd-d ASE 2€99add



Typical Characteristics
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Figure 1. On-Region Characteristics
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Figure 5. Transfer Characteristics
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Figure 2. On-Resistance Variation with
Drain Current and Gate Voltage
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Figure 4. On-Resistance Variation with
Gate-to-Source Voltage
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Figure 6. Body Diode Forward Voltage Variation
with Source Current and Temperature
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Typical Characteristics
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Figure 7. Gate Charge Characteristics
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Figure 12. Unclamped Inductive

Switching Capability
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Typical Characteristics
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Thermal characterization performed using the conditions described in Note 1b.
Transient thermal response will change depending on the circuit board design.
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Test Circuits and Waveforms
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Figure 14. Unclamped Inductive Load Test Figure 15. Unclamped Inductive Waveforms
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Figure 16. Gate Charge Test Circuit Figure 17. Gate Charge Waveform
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Figure 18. Switching Time Test Circuit Figure 19. Switching Time Waveforms
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