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FAIRCHILD.

FDMC86520DC

N-Channel Dual Cool™ 33 PowerTrench® MOSFET
60V, 40 A, 6.3 mQ

Features

® Dual Cool™ Top Side Cooling PQFN package

B Max rDS(on) =6.3 mQ at VGS =10 V, ID =17 A
B Max rDs(on) =8.7 mQ at VGS =8V, ID =145 A

B High performance technology for extremely oW rpg(qn)

B RoHS Compliant

General Description

This N-Channel
Semiconductor’s
Advancements in both silicon and Dual Cool™ package
technologies have been combined to offer the lowest rpg(on)
while maintaining excellent switching performance by extremely
low Junction-to-Ambient thermal resistance.

MOSFET

advanced

is produced using Fairchild
PowerTrench®

July 2015

process.

Applications
B Primary DC-DC Switch

B Motor Bridge Switch

B Synchronous Rectifier
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MOSFET Maximum Ratings T,= 25 °C unless otherwise noted
Symbol Parameter Ratings Units
Vbs Drain to Source Voltage 60 \
Vgs Gate to Source Voltage +20 \
Drain Current -Continuous Tc=25°C 40
Ip -Continuous Tpo=25°C (Note 1a) 17 A
-Pulsed 80
Eas Single Pulse Avalanche Energy (Note 3) 128 mJ
p Power Dissipation Tc=25°C 73 W
D Power Dissipation Tpa=25°C (Note 1a) 3.0
T3, Tste Operating and Storage Junction Temperature Range -55to + 150 °C
Thermal Characteristics
Roic Thermal Resistance, Junction to Case (Top Source) 4.2
Roic Thermal Resistance, Junction to Case (Bottom Drain) 1.7
Rgia Thermal Resistance, Junction to Ambient (Note 1a) 42
Rosa Thermal Resistance, Junction to Ambient (Note 1b) 105 °C/IW
Roia Thermal Resistance, Junction to Ambient (Note 1i) 17
Roia Thermal Resistance, Junction to Ambient (Note 1j) 26
Roia Thermal Resistance, Junction to Ambient (Note 1k) 12
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
86520 FDMC86520DC Dual Cool™ 33 13” 12 mm 3000 units
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Electrical Characteristics T, =25 °C unless otherwise noted
| Symbol ‘ Parameter Test Conditions ‘ Min ‘ Typ ‘ Max | Units ‘
Off Characteristics
BVpss Drain to Source Breakdown Voltage Ip =250 pA, Vgs=0V 60 \%
A'Z\T/% g;e;'f(ig;":{' Voltage Temperature Ip = 250 pA, referenced to 25 °C 30 mv/°C
Ibss Zero Gate Voltage Drain Current Vps =48 V,Vgg=0V 1 pA
lgss Gate to Source Leakage Current Vgs =%20 V,Vpg=0V +100 nA
On Characteristics
Ves(th) Gate to Source Threshold Voltage Vs = Vps, Ip = 250 pA 25 3.7 45 \Y
AVesgn | Gate to Source Thre_shold Volage Ip =250 pA, referenced to 25 °C -10 mv/°C
AT Temperature Coefficient
Vgs=10 V,Ip =17 A 5.1 6.3
TDS(on) Static Drain to Source On Resistance Ves=8 V,Ip=145 A 6.5 8.7 mQ
Vgs =10V, Ip =17 A, T;=125°C 8.2 10.2
OFs Forward Transconductance Vps=10 V,Ip =17 A 49 S
Dynamic Characteristics
Ciss Input Capacitance 2097 2790 pF
Coss Output Capacitance ;/ES:L:,\A?_?ZV’ Ves =0V, 557 745 pF
Crss Reverse Transfer Capacitance 13 40 pF
Ry Gate Resistance 0.1 0.5 2.5 Q
Switching Characteristics
td(on) Turn-On Delay Time 18 33 ns
t, Rise Time Vpp =30V, Ip=17 A, 6.6 14 ns
ta(off) Turn-Off Delay Time Ves =10 V, Rgen =6 Q 19 35 ns
t Fall Time 4 10 ns
Qg Total Gate Charge Vgs=0Vto10 V 29 40 nC
Qg Total Gate Charge Ves=0Vto8V |Vpp=30V, 23 33 nC
Qgs Gate to Source Charge Ipb=17 A 12 nC
Qgd Gate to Drain “Miller” Charge 5.5 nC
Drain-Source Diode Characteristics
o Vgs=0V,Ig=17 A (Note 2) 0.83 1.3
Vsp Source-Drain Diode Forward Voltage \
Vgs=0V,Ig=25A (Note 2) 0.74 1.2
ty Reverse Recovery Time . 41 65 ns
Ie =17 A, di/dt = 100 Alus
Qrr Reverse Recovery Charge 23 37 nC
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Thermal Characteristics

c. Still air, 20.9x10.4x12.7mm Aluminum Heat Sink, 1 in? pad of 2 oz copper

d. Still air, 20.9x10.4x12.7mm Aluminum Heat Sink, minimum pad of 2 oz copper

g. 200FPM Airflow, No Heat Sink,1 in? pad of 2 0z copper
h. 200FPM Airflow, No Heat Sink, minimum pad of 2 oz copper
i. 200FPM Airflow, 20.9x10.4x12.7mm Aluminum Heat Sink, 1 in? pad of 2 oz copper

j. 200FPM Airflow, 20.9x10.4x12.7mm Aluminum Heat Sink, minimum pad of 2 oz copper

2. Pulse Test: Pulse Width < 300 ps, Duty cycle < 2.0%.

a. 42 °C/W when mounted on
alin? pad of 20z copper

00000

» 0
ORFNo

e. Still air, 45.2x41.4x11.7mm Aavid Thermalloy Part # 10-L41B-11 Heat Sink, 1 in? pad of 2 oz copper

f. Still air, 45.2x41.4x11.7mm Aavid Thermalloy Part # 10-L41B-11 Heat Sink, minimum pad of 2 oz copper

k. 200FPM Airflow, 45.2x41.4x11.7mm Aavid Thermalloy Part # 10-L41B-11 Heat Sink, 1 in? pad of 2 oz copper
|. 200FPM Airflow, 45.2x41.4x11.7mm Aavid Thermalloy Part # 10-L41B-11 Heat Sink, minimum pad of 2 oz copper

Reic Thermal Resistance, Junction to Case (Top Source) 4.2
Roic Thermal Resistance, Junction to Case (Bottom Drain) 1.7
Roia Thermal Resistance, Junction to Ambient (Note 1a) 42
Rgia Thermal Resistance, Junction to Ambient (Note 1b) 105
Rosa Thermal Resistance, Junction to Ambient (Note 1c) 29
Roia Thermal Resistance, Junction to Ambient (Note 1d) 40
Roia Thermal Resistance, Junction to Ambient (Note 1e) 19 CIW
Roia Thermal Resistance, Junction to Ambient (Note 1f) 23
Roia Thermal Resistance, Junction to Ambient (Note 1g) 30
Rgia Thermal Resistance, Junction to Ambient (Note 1h) 79
Rosa Thermal Resistance, Junction to Ambient (Note 1i) 17
Roia Thermal Resistance, Junction to Ambient (Note 1j) 26
Roia Thermal Resistance, Junction to Ambient (Note 1k) 12
Roia Thermal Resistance, Junction to Ambient (Note 11) 16
NOTES:

1. Ryja is determined with the device mounted on a FR-4 board using a specified pad of 2 0z copper as shown below. Ry;c is guaranteed by design while Rycp is determined
by the user's board design.

b. 105 °C/W when mounted on
a minimum pad of 2 oz copper

3. Epg 0f 128 mJ is based on starting Ty = 25 °C, L =1 mH, Ias = 16 A, Vpp =54 V, Vgg = 10 V. 100% test at L = 0.3 mH, Ipg = 24 A.
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Figure 5. Transfer Characteristics

Typical Characteristics T, =25 °C unless otherwise noted
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Typical CharacteristiCs T, =25 °C unless otherwise noted
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Typical CharacteristiCs T, =25 °C unless otherwise noted
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NOTES: UNLESS OTHERWISE SPECIFIED

A) PACKAGE STANDARD REFERENCE:
JEDEC MO-240, ISSUE A, VAR. BA,
DATED OCTOBER 2002.

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DIMENSIONS DO NOT INCLUDE BURRS
OR MOLD FLASH. MOLD FLASH OR
BURRS DOES NOT EXCEED 0.10MM.

D) DIMENSIONING AND TOLERANCING PER
ASME Y14.5M-2009.

E) DRAWING FILE NAME: PQFNO8CREV3
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