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M2M-0013-120D

Silicon Carbide Power MOSFET

N-Channel Enhancement Mode

Features

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

* Easy to Parallel and Simple to Drive

* Avalanche Ruggedness

* Halogen Free, RoHS Compliant

Benefits

* Higher System Efficiency

* Reduced Cooling Requirements

* Increased Power Density

* Increased System Switching Frequency

Applications

* Solar Inverters

» Switch Mode Power Supplies
* High Voltage DC/DC Converters
* Battery Chargers

* Motor Drives

* Pulsed Power applications

Package

G (1)

Part Number

Package

M2M-0013-120D

TO-247-3

Maximum Ratings (T.= 25°C unless otherwise specified)

Symbol

Parameter

Value

Unit | Test Conditions

Note

VDSmax

Drain - Source Voltage

1200

Vv Ves=0V, Io=100pA

VGsmax

Gate - Source Voltage

-10/+22

Absolute maximum values

VGSop

Gate - Source Voltage

-5/+18

Ip

Continuous Drain Current

125
96

Ves=18V, Tvi=25°C
Ves=18V, Tvi=100°C

\Y
V Recommended operational values
A

Iom

Pulse Drain Current

260

>

Pulse width limited by Tvimax

Po

Power Dissipation

600

Tc=25°C, Tw=150°C

=

Ti, Tstg

Operating Junction and Storage

Temperature

-55to
+175

o
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Electrical Characteristics (T.= 25°C unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. | Unit | Test Conditions Note
Drain-Source Breakdown
V(BRr)DSS 1200 V Ves=0V, Ip=100pA
Voltage
Vas(th) Gate Threshold Voltage 2.1 3.0 4.2 \% Vas= Vbs, Ins=25mA, Tvi=25°C
2.0 Vas= Vbs, Ins=25mA, Twi=175°C
Zero Gate Voltage Drain
Ibss 10 100 pA Vps= 1200V, Ves=0V
Current
Gate-Source Leakage
Igss 20 100 nA Ves=18V, Vps= OV
Current
Drain-Source  on-state 13 22 mQ | Ves=18V, Ip=75A, Tv;=25°C
Rbs(on) S
. Resistance 26 Ves=18V, Ip=75A, Tw=175°C
grs Transconductance 29 S Vos = 20V, Ip = 75A, Tws = 25 °C
17 S Vos = 20 V, Ip = 75A, Tu=175°C
Ciss Input Capacitance 7700
Coss Output Capacitance 300 . Ves=0V, Vps=800 V, f=100KHz
p
Reverse Transfer Vac=25 mV
Crss 40
Capacitance
Eon Turn-On Switching 4995 Vbs=800V, Ves=-5/18V, Ipb= 75A,
Energy Raexty = 10Q, L= 99 pH
U8}
Eorr Turn-Off Switching 1470
Energy
td(on) Turn-On Delay Time 105 Vbs=800V, Ves=-5/18 V
tr Rise Time 59 Ip = 75A, Reexty = 10 Q ,
ns
ta(ofr) Turn-Off Delay Time 137
tr Fall Time 45
Ra(int) Internal Gate Resistance 1.0 Q f=1 MHz, Vac=25mV
Qos Gate to Source Charge 72
Vbs=800V, Ves=-5/18 V
Qud Gate to Drain Charge 156 nC
Io = 75A
Qq Total Gate Charge 297
Reverse Diode Characteristics (T.= 25C unless otherwise specified)
Symbol Parameter Typ- Max. Unit Test Conditions Note
4.5 \Y Ves = -5V, Isp = 35 A, Tw= 25 °C
Vsp Diode Forward Voltage
4.0 Vv Ves =- 5V, Isp = 35 A, Tw = 175 °C
Is Continuous Diode Forward Current 100 A Tw = 25°C
trr Reverse Recovery time 87 ns Ves = -5V, Isp = 75 A, Vr= 800V,
Qrr Reverse Recovery Charge 1288 nC di/dt=1400A/ps; Twy = 175 °C
Irrm Peak Reverse Recovery Current 32 A
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Thermal Characteristics
Symbol Parameter Typ. Unit Test Conditions Note
Raic Thermal Resistance from Junction to Case 0.25
T/W
Raia Thermal Resistance From Junction to Ambient 36
Typical Performance
200 200
W= 1BV
l'l'lc.g =15V
150 150 Vga= 12V
< 10 < 100
& 8
50 50 Voe =9V
I\lrc5= av
Vae=6V Wge=6V
0 — 0
0 2 4 [ ] 10 0 2 4 [ B 10
Vs (V) Vog (V)
Figure 1: Output Characteristics T, = -40°C Figure 2: Qutput Characteristics T, = 25°C
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Figure 3: Output Characteristics T, = 175°C Figure 4: Normalized On-Resistance vs.
Temperature
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Figure 5: On-Resistance vs. Drain Current
For Various Temperatures

Figure 6. On-Resistance vs. Temperature
For Various Gate Voltage
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igure 7: Transfer Characteristics For : ) ] . N
Various Junction Temparature Figure 8: Body Diode Characteristics at -40°C
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Figure 9: Body Diode Characteristics at 25°C Figure 10: Body Dicde Characteristics at 175°C
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Figure 11: Thresheold Yoltage vs. Temperature

Figure 12: Gate-Charge Characteristics
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Figure 13: 3rd Quadrant Characteristics at -40°C Figure 14: 3rd Quadrant Characteristics at 25°C
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Figure 15: 3rd Quadrant Characteristics at 175°C Figure 16: Output Capacitor Stord Energy
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Figure 17: Capacitance Characteristics (0 - 200V) Figure 18: Capacitance Characterigtics (0-1200V)
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Figure 19 Cu;rent De-rating Figure 20: Maximum Power Disspation Derating
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Figure 21: Normalized Maximum Transient Figure 22: Maximum Forward Biased Safe
Thermal Impedance Operating Area
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Figure 23: Clampecmlflsn céum'.re Switching Energy Figure 24: Clamped Inductive Switching Energy
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Package Outlines
TO-247-3L PKG Outlines
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