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N-Channel PowerTrench® MOSFET
25V, 40 A, 5.7 mQ

Features General Description

B Max rpgon) = 5.7 mQ at Vgg=4.5V,Ip =16.5A This N-Channel MOSFET has been designed specifically to
improve the overall efficiency and to minimize switch node
ringing of DC/DC converters using either synchronous or
B | ower output capacitance, gate resistance, and gate charge conventional switching PWM controllers. It has been optimized

boost efficiency for low gate charge, low rpg(on). fast switching speed and body
diode reverse recovery performance.

B State-of-the-art switching performance

B Shielded gate technology reduces switch node ringing and
increases immunity to EMI and cross conduction Applications

B RoHS Compliant B High side switching for high end computing

B High power density DC-DC synchronous buck converter
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MOSFET Maximum Ratings Ta = 25 °C unless otherwise noted
Symbol Parameter Ratings Units
Vps Drain to Source Voltage (Note 5) 25 \%
Ves Gate to Source Voltage (Note 4) +12 \
Drain Current - Continuous (Package limited) T =25 °C 40
| - Continuous (Silicon Limited) Tg=25°C 59 A
D - Continuous (Note 1a) 16.5
- Pulsed 60
Eas Single Pulse Avalanche Energy (Note 3) 29 mJ
P Power Dissipation Tc=25°C 26 W
D Power Dissipation Tpa=25°C (Note 1a) 2.4
Ty, Tste Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Reuc Thermal Resistance, Junction to Case Tc=25°C 4.7 CIW
RoJa Thermal Resistance, Junction to Ambient Tao=25°C (Note 1a) 53
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
080D FDMC8588 Power 33 13”7 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

2

2. Pulse Test: Pulse Width < 300 ps, Duty cycle < 2.0%.
3. Epg Of 29 mJ is based on starting T; =25 °C, L = 1.2 mH, Iag = 7 A, Vpp = 23V, Vgg = 10V. 100% tested at L = 0.1 mH, Ipg = 16 A.

BVpss Drain to Source Breakdown Voltage Ip=250 yA,Vgg =0V 25 \Y
ABVpss Break.d.own Voltage Temperature Ip =250 pA , referenced to 25 °C 17 mV/°C
AT, Coefficient
Ibss Zero Gate Voltage Drain Current Vps =20V, Vgs=0V 1 pA
lgss Gate to Source Leakage Current, Forward |Vgg =12V, Vpg=0V 100 nA
On Characteristics
Vasiih) Gate to Source Threshold Voltage Vs = Vps, Ip =250 pA 0.8 1.4 1.8 \
AVesn) | Gate to Source Threshold Voltage Ip = 250 pA , referenced to 25 °C -4 mV/°C
AT, Temperature Coefficient

Vgs=10V, Ip=17A 35 5.0
"DS(on) Static Drain to Source On Resistance Vgs =45V, [p=165A 4.3 5.7 mQ

Vgs=10V, Ip=17AT;=125°C 4.8 6.9
dFs Forward Transconductance Vpp=5V, Ipb=165A 85 S
Dynamic Characteristics
Ciss Input Capacitance _ _ 1228 1720 pF
Coss Output Capacitance ;/531 ;\/I1I-|32V7 Ves =0V, 441 620 pF
Crss Reverse Transfer Capacitance 69 100 pF
Ry Gate Resistance 0.1 0.5 1.5 Q
Switching Characteristics
ta(on) Turn-On Delay Time 8 16 ns
t, Rise Time Vpp =13V, Ip = 16.5A, 3 10 ns
ta(of) Turn-Off Delay Time Vgs =10V, Rgen =6 Q 25 40 ns
t Fall Time 2 10 ns
Qq(toT) Total Gate Charge at 4.5V 12 17 nC
Qgs Total Gate Charge Vpp=13V,Ip=16.5A 3.0 nC
Qgq Gate to Drain “Miller” Charge 3.3 nC
Drain-Source Diode Characteristics

L Vgs=0V,Ig=2A (Note 2) 0.7 1.2 \Y

Vsp Source to Drain Diode Forward Voltage

Vgs=0V,Is=16.5A (Note 2) 0.8 1.2 \Y
tr Reverse Recovery Time I = 16.5 A, difdt = 100 Alpis 25 ns
Q. Reverse Recovery Charge 10 nC
Notes:

a. 53 °C/W when mounted on a
1in“pad of 20z copper

00000

o)
2R £ 3]

4. As an N-ch device, the negative Vgs rating is for low duty cycle pulse occurrence only. No continuous rating is implied.

1. Rgya is determined with the device mounted on a 1in? pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Ry¢ is guaranteed by design while Rycp is determined by
the user's board design.

b. 125 °C/W when mounted on
a minimum pad of 2 oz copper

5. The continuous Vds rating is 25V; however, a pulse of 28 V peak voltage for no longer than 3ns duration at 500KHz frequency can be applied.
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Typical Characteristics 1, = 25°C unless otherwise noted

NORMALIZED
DRAIN TO SOURCE ON-RESISTANCE lo, DRAIN CURRENT (A)

I, DRAIN CURRENT (A)

s/

Ves =4V
40 s

6s =25V
20
PULSE DURATION = 80 ps
10 DUTY CYCLE = 0.5% MAX |
0
0.0 0.2 0.4 0.6
Vpss DRAIN TO SOURCE VOLTAGE (V)
Figure 1. On Region Characteristics
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Figure 5. Transfer Characteristics
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Figure 2. Normalized On-Resistance
vs. Drain Current and Gate Voltage
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Figure6. SourcetoDrain Diode
Forward Voltage vs. Source Current

©2012 Fairchild Semiconductor Corporation
FDMC8588 Rev.D4

www.fairchildsemi.com

134SON glUdud.Llamod [duueyn-N 8858I3NAL



»
2}

Typical Characteristics 1, = 25°C unless otherwise noted
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Figure 7. Gate Charge Characteristics
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Typical Characteristics 1, = 25°C unless otherwise noted
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Figure 13. Junction-to-Ambient Transient Thermal Response Curve
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DATED OCTOBER 2002.
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