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FDPFO41NO6BL1

N-Channel PowerTrench® MOSFET
60V, 77 A, 4.1 mQ

Features Description

* Rpsn)=35mQ(Typ.) @ Vgs =10V, Ip =77 A This N-Channel MOSFET is produced using Fairchild Semicon-
o . ductor®s advanced PowerTrench® process that has been tai-

* Low FOM Rops(on)*Qc lored to minimize the on-state resistance while maintaining

* Low Reverse Recovery Charge, Q,, superior switching performance.

» Soft Reverse Recovery Body Diode
» Enables Highly Efficiency in Synchronous Rectification Ap p| ications

» Fast Switching Speed e
» Synchronous Rectification for ATX / Server / Telecom PSU

* 100% UIL Tested « Battery Protection Circuit
* RoHS Compliant » Motor Drives and Uninterruptible Power Supplies

* Renewable System

D
G
GDs TO-220F
S
MOSFET Maximum Rati NQgS Tc = 25°C unless otherwise noted*

Symbol Parameter FDPFO41N06BL1 Unit
Vpss Drain to Source Voltage 60 \Y
Vgss Gate to Source Voltage +20 \

. - Continuous (T¢ = 25°C, Silicon Limited) 77
Ip Drain Current . o~ o — A
- Continuous (T¢ = 100°C, Silicon Limited) 55
Ibm Drain Current - Pulsed (Note 1) 308 A
Eas Single Pulsed Avalanche Energy (Note 2) 365 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 6.0 V/ns
o (Tc = 25°C) 44.1 w
Pp Power Dissipation 5 5
- Derate above 25°C 0.29 W/°C
T3, Tsto Operating and Storage Temperature Range -55to +175 °c
T Maximum Lead Temperature for Soldering Purpose, 300 oc
L 1/8” from Case for 5 Seconds
Thermal Characteristics

Symbol Parameter FDPFO41NO6BL1 Unit
Reic Thermal Resistance, Junction to Case, Max 3.4 oc/w
Rgia Thermal Resistance, Junction to Ambient, Max 62.5
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Package Marking and Ordering Information

Device Marking Device Package Packaging Type Quantity
FDPF041N0O6BL1 FDPF041N0O6BL1 TO-220F Tube 50

Electrical Characteristics T¢ = 25°C unless otherwise noted
‘ Symbol | Parameter Test Conditions ‘ Min. ’ Typ. Max. | Unit ‘
Off Characteristics

BVpss Drain to Source Breakdown Voltage Ip = 250pA, Vgs = OV 60 - - \
ABVpss Breakdown Voltage Temperature I = 250uA, Referenced to 25°C - 0.03 - VI°C

AT, Coefficient

Ibss Zero Gate Voltage Drain Current Vps = 48V, Vgg = 0V - - 1 pA
lgss Gate to Body Leakage Current Vgs = #20V, Vpg = OV - - +100 nA
On Characteristics

Ves(th) Gate Threshold Voltage Vgs = Vps. Ip = 250pA 2 - 4 \
Rps(on) Static Drain to Source On Resistance Vgs =10V, Ip=77A - 35 4.1 mQ
IFs Forward Transconductance Vps =10V, Ip = 77A - 125 - S
Dynamic Characteristics

Ciss Input Capacitance - 4280 5690 pF
Coss Output Capacitance ;/:Dsll\:ﬂggv’ Ves =0V - 1050 | 1400 | pF
Crss Reverse Transfer Capacitance - 23 - pF
Coss(er) Energy Related Output Capacitance Vps =30V, Vgs = 0V - 1787 - pF
Qg(tot) Total Gate Charge at 10V - 53 69 nC
Qgs Gate to Source Gate Charge Vps = 30V, Ip = 100A - 23 - nC
Qg Gate to Drain “Miller” Charge Ves =10V - 8 - nC
Vplateau Gate Plateau Volatge (Note 4) - 5.7 - \
Qsync Total Gate Charge Sync. Vps =0V, Ip = 50A (Note 5) - 48.6 - nC
Qoss Output Charge Vps =30V, Vgg = 0V - 63.8 - nC
Switching Characteristics

ta(on) Turn-On Delay Time - 29 68 ns
t, Turn-On Rise Time Vpp = 30V, Ip = 100A - 22 54 ns
td(of) Turn-Off Delay Time Ves = 10V, Rgen = 4.7Q - 38 86 ns
t Turn-Off Fall Time (Note 4) - 11 32 ns
ESR Equivalent Series Resistance (G-S) f=1MHz - 0.8 - Q
Drain-Source Diode Characteristics

Ig Maximum Continuous Drain to Source Diode Forward Current - - 77 A
Ism Maximum Pulsed Drain to Source Diode Forward Current - - 308 A
Vsp Drain to Source Diode Forward Voltage Vgs =0V, Igp=77A - - 1.25 \%
ter Reverse Recovery Time Vgs = 0V, Igp = 100A - 65 - ns
Qr Reverse Recovery Charge dig/dt = 100A/us - 63 - nC

Notes:

1. Repetitive Rating: Pulse width limited by maximum junction temperature

2.1 = 3mH, Iag = 15.6A, Starting T, = 25°C
3. Isp < 100A, di/dt < 200A/us, Vpp < BVpgs, Starting T, = 25°C

4. Essentially Independent of Operating Temperature Typical Characteristics

5. See the test circuit in page 8
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Typical Performance Characteristics

Figure 1. On-Region Characteristics
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Figure 3. On-Resistance Variation vs.
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Figure 5. Capacitance Characteristics

Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage
Variation vs. Source Current
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Figure 6. Gate Charge Characteristics
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Typical Performance Characteristics (continued)

Figure 7. Breakdown Voltage Variation
vs. Temperature
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Figure 9. Maximum Safe Operating Area
vs. Case Temperature

Figure 8. On-Resistance Variation
vs. Temperature
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Figure 10. Maximum Drain Current

1000 100 ‘
VGS =10V
R~ N
100,
_ 100 |2} . A i 80
< ‘\\ — ™S~
£ af =
(] — \
5 10 b 1ms & 60
© Operati‘on in This Area 10ms g ™
f=
T is Limited by R ps(on) 100ms © ~
a 1 ‘ bC ‘s 40
5 SINGLE PULSE =)
Tc=25°C £
0.1 feee o 20
T;=175°C \
Rosc = 34°CW Rygyc = 34°CW
0.01 ‘ 0 ‘
0.1 1 10 100 25 50 75 100 125 150 175
Vps, Drain-Source Voltage [V] Tc, Case Temperature [°C]
Figure 11. Eoss vs. Drain to Source Voltage Figure 12. Unclamped Inductive
Switching Capability
2.0 100
<
15 g
zZ
w
=y @
£ g
- = o
2 1.0 o 10 12=25°C
o I
w 9 T,=150°C
<
I
05 >
%)
=<
0.0 =" 1
) 10 20 30 40 50 60 0.001 001 01 1 10 100 1000
Ve Drain to Source Voltage [V] tays TIME IN AVALANCHE (ms)

©2014 Fairchild Semiconductor Corporation
FDPFO41NO6BL1 Rev.CO

www.fairchildsemi.com

134SON guyduslliamod [puueyd-N — T1d90NT¥0dddd



Typical Performance Characteristics (continued)

Figure 13. Transient Thermal Response Curve
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Gate Charge Test Circuit & Waveform
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Unclamped Inductive Switching Test Circuit & Waveforms
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Driver
Rs
Same Type
as DUT = Vo
ml— Ves « dv/dt controlled by Ry
* |5, controlled by pulse period
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Peak Diode Recovery dv/dt Test Circuit & Waveforms
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Total Gate Charge Qsync. Test Circuit & Waveforms
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NOTES:
A. EXCEPT WHERE NOTED CONFORMS TO

EIAJ SCI91A.
DOES NOT COMPLY EIAJ STD. VALUE.

C. ALL DIMENSIONS ARE IN MILLIMETERS.

D. DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH AND TIE BAR PROTRUSIONS.

E. DIMENSION AND TOLERANCE AS PER ASME
Y14.5-2009.

F. DRAWING FILE NAME: TO220VO3REV1
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