FDP8896

N-Channel PowerTrench® MOSFET
30V, 92A, 5.9mQ

General Description
This N-Channel MOSFET has been designed specifically to

Features

improve the overall efficiency of DC/DC converters using

either

synchronous or

conventional switching PWM .

controllers. It has been optimized for low gate charge, low

Ibs(on) and fast switching speed.

Applications

'Ds(oN)

* Low gate charge

* DC/DC converters

. rDs(ON) = ngQ VGS = 10\/, ID =35A
rDs(ON) = 70mQ VGS =45V, ID = 35A

* High performance trench technology for extremely low

» High power and current handling capability

« RoHS Compliant
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MOSFET Maximum Ratings T¢ = 25°C unless otherwise noted
Symbol Parameter Ratings Units

Vpss Drain to Source Voltage 30 \Y
Vas Gate to Source Voltage 20 \Y

Drain Current

Continuous (T¢ = 25°C, Vgg = 10V) (Note 1) 92 A
Ip Continuous (T¢ = 25°C, Vgg = 4.5V) (Note 1) 85 A

Continuous (T, = 25°C, Vgg = 10V, with Rgja = 62°C/W) 16 A

Pulsed Figure 4 A
Eas Single Pulse Avalanche Energy (Note 2) 74 mJ
P Power dissipation 80 w

b Derate above 25°C 0.53 wi/°cC
T3, Tste Operating and Storage Temperature -55t0 175 °c
Thermal Characteristics
Rgic Thermal Resistance Junction to Case TO-220 1.88 °c/w
Rgia Thermal Resistance Junction to Ambient TO-220 ( Note 3) 62 °c/w
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDP8896 FDP8896 TO-220AB Tube N/A 50 units
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Electrical Characteristics T¢ = 25°C unless otherwise noted
Symbol | Parameter Test Conditions | Min | Typ | Max | Units
Off Characteristics
Byvpss Drain to Source Breakdown Voltage Ip = 250pA, Vgs = 0V 30 - - \
. VDS =24V - - 1
Ipss Zero Gate Voltage Drain Current 5 HA
Vgs = OV |Tc = 150°C - - 250
Igss Gate to Source Leakage Current Vgg = 20V - - +100 nA
On Characteristics
VasH) Gate to Source Threshold Voltage Vgs = Vps. Ip = 250pA 1.2 - 25 \Y
Ip = 35A, Vgg = 10V - 0.0050 | 0.0059
"Ds(ON) Drain to Source On Resistance :D - 2:22 xGS - Alloiy - [00060]0.0070|
D= » VGS = ) R
T, = 1759C 0.0078 | 0.0094
Dynamic Characteristics
Ciss Input Capacitance - 2525 - pF
Coss Output Capacitance :/_DS:“\_A:SV Ves =0V, - 490 - pF
Crss Reverse Transfer Capacitance - 300 - pF
Rg Gate Resistance Vgs = 0.5V, f = IMHz - 2.3 - Q
Qg(ToT) Total Gate Charge at 10V Vgs =0V to 10V - 48 67 nC
Qqs) Total Gate Charge at 5V Vgs =0V to 5V - 25 36 nC
Qq(rhy Threshold Gate Charge Ves = 0V to 1V YDE 3=51A5V - 23 | 30 | nC
b=
Qgs Gate to Source Gate Charge ly= 1.0mA - 8 - nC
Qgs2 Gate Charge Threshold to Plateau - 5.7 - nC
Qqd Gate to Drain “Miller” Charge - 9.5 - nC
Switching Characteristics (vgg=10V)
ton Turn-On Time - - 168 ns
taon) Turn-On Delay Time - 9 - ns
t Rise Time Vpp = 15V, Ip = 35A - 103 - ns
ta(oFF) Turn-Off Delay Time Vgs = 4.5V, Rgg = 6.2Q - 56 R ns
t Fall Time - 44 - ns
torr Turn-Off Time - - 150 ns
Drain-Source Diode Characteristics
. . ISD =35A - - 1.25 \Y%
Vsp Source to Drain Diode Voltage
ISD =20A - - 1.0 \%
ter Reverse Recovery Time Isp = 35A, digp/dt = 100A/ps - - 27 ns
QrR Reverse Recovered Charge Isp = 35A, digp/dt = 100A/us - - 12 nC
Notes:
1: Package current limitation is 80A.
2: Starting T; = 25°C, L = 364H, Ias = 64A, Vpp = 27V, Vgg = 10V.
3. Pulse width = 100s.
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Typical CharacteristiCs T¢ = 25°C unless otherwise noted

POWER DISSIPATION MULTIPLIER

Figure 1. Normalized Power Dissipation vs Case
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Figure 2. Maximum Continuous Drain Current vs

Case Temperature

DUTY CYCLE - DESCENDING ORDER
1L 05 L
F 0.2 —
£o1 -
F 0.05
[ 0.02
0.01 - ! o
Lt L Pom
—” =~
0.1 B -
#» ty <—L
7 »
v ‘, t2
NOTES:
,/ DUTY FACTOR: D = tyft,
SINGLE PULSE PEAK T; = Ppy X Zgyc X Rgyc *+ Te
001 Illllll | 1 1 1 1 1 1111 1 1 1 1 1111
10° 10 102 10t 10° 10t
t, RECTANGULAR PULSE DURATION (s)
Figure 3. Normalized Maximum Transient Thermal Impedance
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Figure 4. Peak Current Capability
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