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N-Channel, PowerTrench MOSFET

General Description Features

This N-Channel MOSFET is produced using Fairchild e 38A,60V.R =0021Q@V..=10V
Semiconductor's advanced PowerTrench process that has bS(om GS

been especially tailored to minimize the on-state RDS(on) =0025Q @ V5=6V.

resistance and yet maintain low gate charge for superior

switching performance. * Low gate charge (33nC typical).

* Fast switching speed.

Applications ¢ High performance trench technology for extremely

e DC/DC converter low Ry o)
* Motor drives
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Symbol Parameter Ratings Units
Vbss Drain-Source Voltage 60 \%
Vass Gate-Source Voltage +20 \
Ip Maximun Drain Current - Continuous (Note 1) 38 A
(Note 1a) 8.5
Maximum Drain Current - Pulsed 100
Pp Maximum Power Dissipation @ T¢ = 25°C  (Note 1) 60 W
Ta=25°C (Note 1a) 2.8
Ta=25°C (Note 1b) 1.3
Ty, Teyg Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rgic Thermal Resistance, Junction-to- Case (Note 1) 2.1 °C/W
Rgia Thermal Resistance, Junction-to- Ambient  (Note 1b) 96 °C/W
Package Marking and Ordering Information
Device Marking Device Reel Size Tape width Quantity
FDD5680 FDD5680 13" 16mm 2500

02000 Fairchild Semiconductor International FDD5680, Rev. C
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http://www.dzsc.com/stock_fdd5680.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

Electrical Characteristics T, = 25°C unless otherwise noted

Svmbol Parameter Test Conditions Min | Typ | Max | Units

Off Characteristics

Whss Single Pulse Drain-Source Vpp =30V, Ip=38 A 140 mJ
Avalanche Energy

Iar Maximum Drain-Source Avalanche Current 38 A

BVopss Drain-Source Breakdown Vss = 0V, Ip = 250 HA 60 \%
Voltage

ABVbss Breakdown Voltage In = 250HA, Referenced to 25°C 60 mVv/°C

AT, Temperature Coefficient

Ipss Zero Gate Voltage Drain Current | Vps =48 V, Vgs =0V 1 HA

lessk Gate-Body Leakage Current, Vs =20V, Vps =0V 100 nA
Forward

lgssr Gate-Body Leakage Current, Vs =-20V, Vps =0V -100 nA
Reverse

On Characteristics (Note 2)

Vasith) Gate Threshold Voltage Vps = Vgs, Ip = 250 HA 2 24 4 Y,

AVasgn Gate Threshold Voltage In = 250 HA Referenced to 25°C -6.4 mV/°C

AT, Temperature Coefficient

Ros(on) Static Drain-Source Ves=10V, Ip=85A 0.017 | 0.021 Q

On-Resistance Vas =10V, In=8.5AT,;=125°C 0.028 | 0.042
Vgs=6V,Ip=75A 0.019 [ 0.025

Ipgon) On-State Drain Current Ves =10V, Vps =5V 50 A

OFs Forward Transconductance Vps=5V,Ip=85A 30 S

Dynamic Characteristics

Ciss Input Capacitance Vps=30V, Ves=0V, 1835 pF

Coss Output Capacitance f=1.0 MHz 210 pF

Crss Reverse Transfer Capacitance 90 pF

Switching Characteristics ot 2)

tacon) Turn-On Delay Time Vop =30V, Ip=1A, 15 27 ns

t, Turn-On Rise Time Ves =10V, Reen = 6 Q 9 18 ns

tacof) Turn-Off Delay Time 35 56 ns

t Turn-Off Fall Time 16 26 ns

Qg Total Gate Charge Vps =30V, Ip=85A, 33 46 nC

Qus Gate-Source Charge Ves =10V, 6.5 nC

Qg Gate-Drain Charge 7.5 nC

Drain-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain-Source Diode Forward Current 2.3 A

Vsp Drain-Source Diode Forward Ves=0V,Is=2.3A (Note2) 0.75 12 \%
Voltage

Notes:

1 Rgja is the sum of the junction-to-case and case-to-ambient resistance where the case thermal reference is defined as the drain tab.

Raic is guaranteed by design while Rasa is determined by the user's board design.

Scale 1 : 1

= a) Ryja

on letter size paper

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

= 450C/W when mounted 3
B on a 1in2 pad of 20z copper. ]

= 960
b) Rgja= 96 C/W when mounted

on a 0.076 pad of 20z copper.
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Typical Characteristics

NG
[N}

60

}
Ves = 4.0V /

T
Ves = 10V
A 6.0V

N

A p g
i 50 5.0V I
[ / B g
E 40 45v a -
B // g 16
30 4.5V
g i // = E 14 :,_sov —
20 4.0v {E —
W3 |
10 | 1ov—]
2 1 |
= 3.5V
0 : : 0.8
0 1 2 3 4 0 10 20 30 40 50 60
Vps, DRAIN-SOURCE VOLTAGE (V) Io, DRAIN CURRENT (A)
Figure 1. On-Region Characteristics. Figure 2. On-Resistance Variation
with Drain Current and Gate Voltage.
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Typical Characteristics (continued)
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Figure 7. Gate-Charge Characteristics. Figure 8. Capacitance Characteristics.
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Figure 11. Transient Thermal Response Curve.
Thermal characterization performed using the conditions described in Note 1b.
Transient themal response will change depending on the circuit board design.
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