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650V GaN Power Transistor (FET)

Features
• Easy to use, compatible with standard gate drivers
• Low Qrr, no free-wheeling diode required
• Excellent Qg x RDS(on) product (FOM)
• Low switching loss
• RoHS compliant and Halogen-free

Applications
• Telecom and datacom
• Industrial
• Automotive
• Servo motors

Packaging
Part Number Package

XGP6504A 3 Lead TO-247

Maximum ratings, at TC=25 °C, unless otherwise specified
Symbol Parameter Limit Value Unit

ID
Continuous drain current @TC=25°C 37 A

Continuous drain current @TC=100°C 22 A

IDM Pulsed drain current (pulse width: 10us) 150 A

VDSS Drain to source voltage (TJ = -55°C to 150°C) 650 V

VGSS Gate to source voltage ±20 V

PD Maximum power dissipation @TC=25°C 125 W

TC
Operating temperature

Case -55 to 150 °C

TJ Junction -55 to 150 °C

TS Storage temperature -55 to 150 °C

TCSOLD Soldering peak temperature 260 °C

Thermal Resistance
Symbol Parameter Typical Unit
RΘJC Junction-to-case 1 °C/W

RΘJA Junction-to-ambient 40 °C/W

Product Summary
VDSS 650 V

RDS(on),max 65 mΩ
QG Typ 24 nC
QRR Typ 180 nC
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Electrical Parameters, at TJ=25 °C, unless otherwise specified

Notes:

a. Dynamic on-resistance

Symbol Min Typ Max Unit Test Conditions
Forward Device Characteristics

VDSS-MAX 650 - - V VGS=0V

BVDSS - 1800 - V VGS=0V, IDSS=250μA

VGS(th) - 1.62 - V VDS=VGS, ID=500μA

RDS(on)
a

- 55 65
mΩ

VGS=8V, ID=4A, TJ=25°C

- 110 - VGS=8V, ID=4A, TJ=150°C

IDSS
- 5 0.2 μA VDS=700V, VGS=0V, TJ=25°C

- 50 - μA VDS=700V, VGS=0V, TJ=150°C

IGSS
- - 150 nA VGS=20V

- - -150 nA VGS=-20V

CISS - 1460 - pF

VGS=0V, VDS=650V, f=1MHzCOSS - 130 - pF

CRSS - 2 - pF

CO(er) - 165 - pF
VGS=0V, VDS=0 to 650V

CO(tr) - 230 - pF

QG - 24 -

nC VDS=400V, VGS=0V to 8V, ID=22AQGS - 5 -

QGD - 3 -

tD(on) - 45 -

nS VDS=400V, VGS=0V to 10V, ID=22A, RG=11Ω
tR - 16 -

tD(off) - 90 -

tF - 8 -

Reverse Device Characteristics

VSD

- 1.8 -

V

VGS=0V, IS=22A, TJ=25°C

- 2.2 - VGS=0V, IS=22A, TJ=150°C

- 1.3 - VGS=0V, IS=11A, TJ=25°C

tRR - 20 - ns
IS=22A, VGS=0V, di/dt=1500A/us, VDD=400V

QRR - 180 - nC
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Typical Characteristic, at TC=25 °C, unless otherwise specified

Figure 1. Typical Output Characteristics TJ=25°C Figure 2. Typical Output Characteristics TJ=150°C

Parameter: VGS Parameter: VG

Figure 3. Typical Transfer Characteristics Figure 4. Normalized On-resistance

VDS=10V, Parameter: TJ ID=4A, VGS=8V

Figure 5. Typical Capacitance Figure 6. Typical Coss Stored Energy

VGS=0V, f=1MHZ
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Typical Characteristic, at TC=25 °C, unless otherwise specified

Figure 7.Typical Qoss Figure 8. Typical Gate Charge

ID=22A, VDS=400V

Figure 9. Forward Characteristic of Rev. Diode Figure 10.Drain-Source Breakdown Voltage

IS=f(VSD), Parameter TJ , Pulse width = 20us

Figure 11.Power Dissipation Figure 12.Current Derating
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Typical Characteristic, at TC=25 °C, unless otherwise specified

Figure 13.Safe operating Area TC=25 °C Figure 14.Safe operating Area TC=80 °C

(calculated based on thermal limit) (calculated based on thermal limit)

Figure 15.Transient Thermal Resistance
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Test Circuits and Waveforms

Figure 16. Switching Time Test Circuits Figure 17. Switching Time Waveform

Figure 18. Dynamic RDS(on)effTest Circuits Figure 19. Dynamic RDS(on)eff Waveform

Figure 20. Diode Characteristics Test Circuits Figure 21. Diode Recovery Waveform
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Mechanical 3 Lead TO-247 (PS) Package

Pin 1: Gate; Pin 2: Source; Pin 3: Drain; Tab: Source


