@ MAXINMICRO

ELECTRONICS

Features

¢ High Blocking Voltage with Low On-Resistance
¢ High Speed Switching with Low Capacitances

¢ Avalanche Ruggednes

Applications

¢ LED driver
#PD charger

#PC adapter

¢ Air-conditioning

¢E-bike charger

MX500065F1(F2)
SiC N-MOSFET 650V 500mQ 7.2A
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Package Marking and Ordering Information

Part # ‘ Marking Package
MX500065F 1 MX500065F1 HV-TO-220F
MX500065F2 MX500065F2 TO-220F

Absolute Maximum Ratings

Parameter Symbol Value Unit

Drain-source voltage Vbs 650 \Y

. . Tc=25°C 7.2

Continuous drain current Te = 125°C Ip 42 A

Pulsed drain current (Tc= 25°C, tp limited by Tjmax) I pulse 24 A

Gate-Source voltage Vas -4/+18 \Y

Gate-Source voltage (Absolute maximum values) VGsmax -8/+22 v

Power dissipation (Tc= 25°C) Prot 33 \Y

Operating junction and storage temperature Tj, Tstg -55..+175 °C
Thermal resistance, junction — case. Max Rinic 4.5 °C/W
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@ MAXINM'c%cﬁg MX500065F1(F2)
SiC N-MOSFET 650V 500mQ 7.2A

Electrical Characteristic (at Tj = 25 °C, unless otherwise specified)

Value

Parameter Symbol Min. o Max. Unit Test Condition
Drain-source breakdown voltage Vbss 650 \Y Vis=0V, Ip=100uA
Gate threshold voltage Vas(th) 2.5 3.1 4.5 \Y% Vps=Ves,Ip=0.43mA
Gate threshold voltage Vas(th) 33 \% Vbps=Vgs,Ip=1mA
Gate threshold voltage Vasith) 3.5 \ Vbps=Vgs,Ip=3mA
Zero gate voltage drain current Ipss . 10 HA Tc=25"C Vbps=650V,Ves=0V
5 Tc=175°C ’
Gate-source leakage current Igss 100 nA Vis=18V,Vps=0V
Drain-source on-state resistance Rbs(on) 2(2)8 700 mQ ”l:rc (:127550% Ves=18V, Ip=1A
Drain-source on-state resistance Rbs(on) 750 mQ Vgs=18Y, Ip=1A, T;=25°C
Input Capac1t.ance Ciss 206 Vis = 600V,Vas = 0V Tr = 25°C.Vac =
Output Capacitance Coss 20.4 pF 25mV f= 1MHz
Reverse Transfer Capacitance Crss 2.8 i
Gate Total Charge Qa 11.2
Gate-Source charge Qgs 4.8 nC Vbs = 600V,Vgs = -4/18V,Ip = 1A
Gate-Drain charge Qgd 23
Turn-On Switching Energy Eon 42.5 I
Turn-Off Switching Energy Eorr 5.53 K
Turn-on delay time td(on) 28.7 Vpp = 600V, Vs = -4/+18V,
Rise time tr 13.5 Ip=1A,RG=5Q
Turn-off delay time td(off) 29.2 ns
Fall time tr 8.5
Gate resistance Rc 7.0 Q Vac =25mV, f=1MHz
Body Diode Forward Voltage Vsp 2.9 v Vaes= 0V,Isp=0.5A, T)=25°C
2.5 Vas= 0V,Isp=0.5A, T)=175°C
Body Diode Reverse Recovery Time tor 32 ns Vr =600V, Vgs = 0V,Ip = 1A,di/dt =
Body Diode Reverse Recovery Charge Qe 21.8 nC 800A/uS, Ty = 175°C
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Typical Performance Characteristic

Fig 1. Output Characteristic (T,=-55°C)

MX500065F1(F2)
SiC N-MOSFET 650V 500mQ 7.2A

Fig 2. Output Characteristic (T,=25C)
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Fig 3. Output Characteristic (T,=175C)

Fig 4: Rys,n Vs l4s Characteristic
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Fig 6: Transfer Characteristic
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Fig 7: Body-diode Characteristic (T,=-55°C)

MX500065F1(F2)
SiC N-MOSFET 650V 500mQ 7.2A

Fig 8: Body-diode Characteristic (T,=25°C)
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Fig 9: Body-diode Characteristic (T;=175°C)

Fig 10: V1 Vs T, Temperature Characteristic
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Fig 13: 3rd Quadrant Characteristic(T,=175°C)

MX500065F1(F2)
SiC N-MOSFET 650V 500mQ 7.2A

Fig 14: Gate Charge Characteristics
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Test Circuit & Waveform

Figure A. Definition of switching times

MX500065F1(F2)
SiC N-MOSFET 650V 500mQ 7.2A
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Turn-on Transient Definitions

Figure B. Dynamic test circuit
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Figure C. Definition of body diodeswitching characteristics
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@ MAXINEMLEIC%ORNIQ MX500065F1(F2)
SiC N-MOSFET 650V 500mQ 7.2A

Package Outline:
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*A 10.00 | 10.20 | 10.40
Al 0.70
*A2 235 | 255 2.75
*B 15.80 | 15.90 | 16.00
*C 13.00 | 13.25 | 13.50
*D1 2.54BSC
*D2 5.08BSC
*BE 1.27 1.32 1.40
F 1.25 1.28 1.30
*F1 0.75 0.80 | 0.85
F2 0.35 0.40 | 0.50
G 690 | 7.00 | 7.10
*H 266 | 2776 | 2.86
h1 320 | 330 | 340
h2 1.70 1.80 1.90
h3 200 | 2.10 | 2.20
h4 6.70 | 6.79 | 6.90
h5 9.30 | 941 9.50
h6 10.44 | 10.54 | 10.64
1 040 | 0.50 | 0.60
*K 4.60 | 470 | 4.80
L 290 | 3.00 | 3.10
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@ MAXINM!%&E MX500065F1(F2)
SiC N-MOSFET 650V 500mQ 7.2A

Revison Date Major changes
1.0 Release of temporary version
Disclaimer

Exceeding the maximum ratings of the device in performance may cause damage to the device, even the permanent
failure, which may affect the dependability of the machine. It is suggested to be used under 80 percent of the

maximun ratings of the device.
1. When installing the heatsink, please pay attention to the torsional moment and the smoothness of the heatsink.

2. This product has not been designed or tested for use in, and is not intended for use in, applications implanted into
the human body nor in applications in which failure of the product could lead to death, personal injury or property
damage, including but not limited to equipment used in the operation of nuclear facilities, life-support machines,
cardiac defibrillators or similar emergency medical equipment, aircraft navigation or communication or control

systems, or air traffic control systems.
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