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N1M120080PN2

Silicon Carbide Power MOSFET
N-Channel Enhancement Mode

Features

» High Blocking Voltage with Low On-Resistance
» High Speed Switching with Low Capacitance

» Easy to Parallel

» Simple to Drive

Benefits

VDS
I @ 25°C

Ros(on)

1200V
33A
80mQ

Package

* Higher System Efficiency

* Reduced Cooling Requirements

* Increased Power Density

* Increased System Switching Frequency

Applications

* Renewable Energy

» EV Battery Chargers

» High Voltage DC/DC Converters
» Switch Mode Power Supplies

Maximum Ratings (T = 25°C unless otherwise specified)
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Part Number Package
N1M120080PN2 TO-263-7

Symbol Parameter Value Unit Test Conditions Note
Vpsmax | Drain - Source Voltage 1200 V.  |Vgs=0V,I;=100 pA
Vasmax | Gate - Source Voltage -8/+22 V | Absolute maximum values
Vasop | Gate - Source Voltage -4/+18 V  |Recommended operational values
33 Ves =18V, T =25°C
Ib Continuous Drain Current A
23.8 Ves =18V, T =100°C
Ipusey | Pulsed Drain Current 80 A Pulse width tp limited by T,
P, |Power Dissipation 136 W |T.=25°C, T,=175°C
Operating Junction and Storage
T3 Tstg P g g -55to+175| °C
Temperature
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Electrical Characteristics (T.= 25°C unless otherwise specified)

Symbol Parameter Min. | Typ. |[Max.| Unit Test Conditions Note
V(erypss | Drain-Source Breakdown Voltage 1200 \Y, Vgs=0V, [5=100pA
19 | 26 | 40 Vps=Vgs, Ib=5MA _
Vasm |Gate Threshold Voltage \ - Fig.11
1.8 Vps=Vgs Ip=BMA, T,=175°C
Ibss |Zero Gate Voltage Drain Current 1 100 uA Vps=1200V, V=0V
+10 | +250 Vgs=+22V, Vps=0V
lgss | Gate-Source Leakage Current nA
-10 | -250 Vs=-8V, Vps=0V
80 95 Ves=18V, 1,=20A i
Rpseny |Drain-Source On-State Resistance mQ == b Fig-4, S,
121 Vgs=18V, 1,=20A, T,;=175°C 6
10.4 Vps=20V, I5s=20A .
Ors Transconductance S Fig.7
9.2 Vps=20V, I55=20A, T,;=175°C
Cis | Input Capacitance 1200
Coss |Output Capacitance 63 pF Vgs=0V, Vps=1000V, Fig.15,
C.s |Reverse Transfer Capacitance 9.8 f=1MHz, V¢ = 25mV 16
Eoss | Stored Energy in Output Capacitance 41 pJ
Eon | Turn-On Switching Energy 586 0 Vps=800V,Vgs= -4/18V, 1,=20A,
Eoer | Turn Off Switching Energy 273 Rg(exy=2-5Q, L=100pH
tyony | TUrN-On Delay Time 13
t, Rise Time 12 ns Vps=800V,Vgs= -4/18V, 15=20A,
tyom | TUm-Off Delay Time 16 Rgexy=2-5Q, R =20Q
t Fall Time 10
Rgany | Internal Gate Resistance 5.5 Q f=1MHz, Ve =25 mV
Qys | Gate to Source Charge 215
; Vps=800V, Vgs=-4/18V, )
Qga | Gate to Drain Charge 14.6 nC | =20A Fig.12
o=
Qq Total Gate Charge 68.1
Reverse Diode Characteristics
Symbol Parameter Typ. Max. Unit Test conditions Note
4.1 Ves=-4V, Isp=10A Fig.8, 9
Vsp |Diode Forward Voltage \% iO' '
3.8 Vgs=-4V, Igp=10A, T,=175°C
Is | Continuous Diode Forward Current 33 A T.=25°C
t, Reverse Recovery Time 28 ns
Q, |Reverse Recovery Charge 62 nC Isp=20A, Vg=800V
l.m |Peak Reverse Recovery Current 3.7 A
Thermal Characteristics
Symbol Parameter Typ. Max. Unit Test conditions Note
Rasc Thermal Resistance from Junction to Case 0.84 ’
°C/wW
Resa Thermal Resistance from Junction to Ambient 40
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Typical Performance
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Figure 1. Output Characteristics T; =-55°C

Figure 2. Output Characteristics T;=25°C
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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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Typical Performance
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Figure 7. Transfer Characteristics for
Various Junction Temperatures

Figure 8. Body Diode Characteristics at 25 °C
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Figure 9. Body Diode Characteristics at 100 °C

Figure 10. Body Diode Characteristics at 175 °C
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Figure 11. Threshold Voltage vs. Temperature

Figure 12. Gate Charge Characteristics
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Typical Performance
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Package Dimensions

Package TO-263-7
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L mm
B a MIN | NOM | MAX
| A 430 | 4.43 | 4.56
he Al 12 | 13 | 14
43 A3 0 0.13 | 0.25
b 05 | 06 | 0.7
L | b1 06 | 07 | 0.9
e 045 | 05 | 0.6
. D 8.93 | 9.08 | 9.23
D1 | 465 | 4.8 | 4.95
e 1.27
E | 10.08 | 10.18 | 10.28
E1 65 | 7.0 | 7.5
E2 | 682 | 722 | 7.62
H 15.0 | 155 | 16.0
19 | 22 | 25
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