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General Description

The FG4012 is the highest performance trench N-
chand P-ch MOSFET with extreme high
celldensity ,which provide excellent RDSON and
gatecharge formost of the synchronous buck
converterapplications .The FG4012 meet the RoHS
and Green Productrequirement 100% EAS guaranteed
with fullfunctionreliabilityapproved.

Features

 AdvancedhighcelldensityTrenchtechnology
 SuperLowGateCharge
 ExcellentCdV/dteffectdecline
 100%EASGuaranteed
 GreenDeviceAvailable

Absolute Maximum Ratings

Thermal Data

Product Summery

BVDSS RDSON ID
40V 16mΩ 30A

-40V 30mΩ -20A

Applications

 High Frequency Point-of-Load
SynchronousBuckConverter
forMB/NB/UMPC/VGA

 NetworkingDC-DCPowerSystem
 CCFLBack-lightInverter

TO-252-4L PinConfiguration

Symbol Parameter Typ. Max. Unit
RθJA ThermalResistanceJunction-Ambient1 --- 62 ℃/W
RθJC ThermalResistanceJunction-Case1 --- 5 ℃/W

Symbol Parameter
Rating

UnitsN-Ch P-Ch
VDS Drain-SourceVoltage 40 -40 V
VGS Gate-SourceVoltage ±20 ±20 V

ID@TC=25℃ ContinuousDrainCurrent,VGS@10V1 30 -20 A

ID@TC=100℃ ContinuousDrainCurrent,VGS@10V1 20 -16 A

IDM PulsedDrainCurrent2 46 -40 A

EAS SinglePulseAvalancheEnergy3 28 66 mJ

IAS AvalancheCurrent 17.8 -27.2 A

PD@TC=25℃ TotalPowerDissipation4 25 31.3 W

TSTG StorageTemperatureRange -55to150 -55to150 ℃

TJ OperatingJunctionTemperatureRange -55to150 -55to150 ℃
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N-ChannelElectricalCharacteristics(TJ=25℃,unlessotherwisenoted)

Symbol Parameter Conditions Min. Typ. Max. Unit
BVDSS Drain-SourceBreakdownVoltage VGS=0V,ID=250uA 40 --- --- V

△BVDSS/△TJ BVDSSTemperatureCoefficient Referenceto25℃, ID=1mA --- 0.034 --- V/℃

RDS(ON) StaticDrain-SourceOn-Resistance2
VGS=10V,ID=12A --- 16 21

m
VGS=4.5V,ID=10A --- 18 25

VGS(th) GateThresholdVoltage
VGS=VDS,ID=250uA

1.5 2.0 2.5 V
△VGS(th) VGS(th)TemperatureCoefficient --- -4.56 --- mV/℃

IDSS Drain-SourceLeakageCurrent
VDS=32V,VGS=0V,TJ=25℃ --- --- 1

uA
VDS=32V,VGS=0V,TJ=55℃ --- --- 5

IGSS Gate-SourceLeakageCurrent VGS=±20V, VDS=0V --- --- ±100 nA

gfs ForwardTransconductance VDS=5V,ID=12A --- 8 --- S

Rg GateResistance VDS=0V,VGS=0V,f=1MHz --- 2.6 5.2 

Qg TotalGateCharge(4.5V)
VDS=20V,VGS=4.5V,ID=12A

--- 5.5 ---
nCQgs Gate-SourceCharge --- 1.25 ---

Qgd Gate-DrainCharge --- 2.5 ---

Td(on) Turn-OnDelayTime
VDD=20V , VGS=10V ,

RG=3.3ID=1A

--- 8.9 ---

ns
Tr RiseTime --- 2.2 ---

Td(off) Turn-OffDelayTime --- 41 ---

Tf FallTime --- 2.7 ---
Ciss InputCapacitance

VDS=15V,VGS=0V,f=1MHz
--- 593 ---

pFCoss OutputCapacitance --- 76 ---
Crss ReverseTransferCapacitance --- 56 ---

GuaranteedAvalanche Characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit

EAS SinglePulseAvalancheEnergy5 VDD=25V,L=0.1mH,IAS=10A 9 --- --- mJ

Diode Characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
IS ContinuousSourceCurrent1,6 VG=VD=0V,ForceCurrent

--- --- 23 A
ISM PulsedSourceCurrent2,6 --- --- 46 A

VSD DiodeForwardVoltage2 VGS=0V,IS=1A,TJ=25℃ --- --- 1.2 V

Note:
1.Thedatatestedbysurfacemountedona1inch2FR-4boardwith2OZcopper.2.Thedatatested
bypulsed , pulsewidth≦ 300us, dutycycle≦2%
3.TheEASdata showsMax.rating.ThetestconditionisVDD=25V,VGS=10V,L=0.1mH,IAS=17.8A
4.The power dissipation is limited by 150℃ junction
temperature5.TheMin. valueis 100%EAS tested guarantee.
6.Thedata istheoreticallythe sameasID andIDM ,inrealapplications,should be limitedbytotalpowerdissipation.
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P-ChannelElectricalCharacteristics(TJ=25℃,unlessotherwisenoted)

Symbol Parameter Conditions Min. Typ. Max. Unit
BVDSS Drain-SourceBreakdownVoltage VGS=0V,ID=-250uA -40 --- --- V

△BVDSS/△TJ BVDSSTemperatureCoefficient Referenceto25℃, ID=-1mA --- -0.012 --- V/℃

RDS(ON) StaticDrain-SourceOn-Resistance2
VGS=-10V,ID=-8A --- 30 38

m
VGS=-4.5V,ID=-4A --- 46 62

VGS(th) GateThresholdVoltage
VGS=VDS,ID=-250uA

-1.5 -2.0 -2.5 V
△VGS(th) VGS(th)TemperatureCoefficient --- 4.32 --- mV/℃

IDSS Drain-SourceLeakageCurrent
VDS=-32V,VGS=0V,TJ=25℃ --- --- 1

uA
VDS=-32V,VGS=0V,TJ=55℃ --- --- 5

IGSS Gate-SourceLeakageCurrent VGS=±20V, VDS=0V --- --- ±100 nA

gfs ForwardTransconductance VDS=-5V,ID=-8A --- 12.6 --- S

Rg GateResistance VDS=0V,VGS=0V,f=1MHz --- 13 16 

Qg TotalGateCharge(-4.5V)
VDS=-20V,VGS=-4.5V,ID=-12A

--- 9 ---
nCQgs Gate-SourceCharge --- 2.54 ---

Qgd Gate-DrainCharge --- 3.1 ---

Td(on) Turn-OnDelayTime
VDD=-15V , VGS=-10V ,

RG=3.3,ID=-1A

--- 19.2 ---

ns
Tr RiseTime --- 12.8 ---

Td(off) Turn-OffDelayTime --- 48.6 ---

Tf FallTime --- 4.6 ---
Ciss InputCapacitance

VDS=-15V,VGS=0V,f=1MHz
--- 1004 ---

pFCoss OutputCapacitance --- 108 ---
Crss ReverseTransferCapacitance --- 80 ---

GuaranteedAvalancheCharacteristics

Symbol Parameter Conditions Min. Typ. Max. Unit

EAS SinglePulseAvalancheEnergy5 VDD=-25V,L=0.1mH,IAS=-15A 20 --- --- mJ

DiodeCharacteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
IS ContinuousSourceCurrent1,6 VG=VD=0V,ForceCurrent

--- --- -20 A
ISM PulsedSourceCurrent2,6 --- --- -40 A

VSD DiodeForwardVoltage2 VGS=0V,IS=-1A,TJ=25℃ --- --- -1 V
Note:
1.Thedatatestedbysurfacemountedona1inch2FR-4boardwith2OZcopper.2.Thedatatested
bypulsed , pulsewidth≦ 300us, dutycycle≦2%
3.TheEASdata showsMax.rating.ThetestconditionisVDD=-25V,VGS=-10V,L=0.1mH,IAS=-27.2A
4.The power dissipation is limited by 150℃ junction
temperature5.TheMin. valueis 100%EAS tested guarantee.
6.Thedata istheoreticallythe sameasIDandIDM ,in realapplications,shouldbe limitedbytotalpowerdissipation.
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