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N1M120080PD1

Silicon Carbide Power MOSFET
N-Channel Enhancement Mode

Features

* Low On-Resistance

* Low Capacitances

» Low Switching Losses

» Easy to Parallel and Simple to Drive

Benefits

» Improved System Efficiency

* Reduced Cooling Requirements

* Increased Power Density

* Increased System Switching Frequency

Applications

* On-Board Charger/PFC

» Solar Inverters

» Booster/DC-DC Converters

* Motor Drives

+ Switch Mode Power Supplies

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

Vps 1200V
Ip @ 25°C  36A
Features
Drain
(Pin 2, TAB)
Gate
(Pin1)
Source
(Pin 3)
1 2 3
Part Number Package
N1M120080PD1 TO-247-3

Symbol Parameter Value Unit Test Conditions Note
Vpsmax | Drain - Source Voltage 1200 vV |VGS=0V,ID=100pA
Vasmax | Gate - Source Voltage -10/+25 V | Absolute maximum values, AC (f >1 Hz)
Vasop | Gate - Source Voltage -5/+20 \% Recommended operational values
36 A |Vgs=20V,Tc=25C
Io Continuous Drain Current
24 A |Vgs=20V,Tc=100°C
Ipuisey | Pulsed Drain Current 80 A Pulse width tp limited by Tjmax
Pp | Power Dissipation 198 W [Ts=25°C,T,;=150 °C
ToTuo Operating Junction and Storage Temper 5510+ 150 | oC
ature
Teoe | Maximum Processing Temperature 325 °oC (10 min. maximum
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Electrical Characteristics (T;= 25°C unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. Unit Test Conditions Note
Veripss | Drain-Source Breakdown Voltage 1200 \Y Vgs=0V, Ip=100uA
2 2.7 4 \Y, Vps=Vgs, Ip=5mA )
Vesin |Gate Threshold Voltage Fig. 11
2.0 V VDS=VGS! |D=5mA ,TJ=1500C
Ibss |Zero Gate Voltage Drain Current 0.01 100 uA Vps=1200V, Vgs=0V
lgss | Gate-Source Leakage Current 250 nA V=20V, Vps=0V
80 98 V=20V, 15=20A i
Rpsn) |Drain-Source On-State Resistance mQ ce D Fig. 4,5,
131 V=20V, 15=20A,T,;=150°C 6
66 VDS=20Vl lDS=20A
Oss Transconductance S Fig. 7
8.5 Vps=20V, Ips=20A,T,;=150°C
Cis |Input Capacitance 1337
Coss | Output Capacitance 75 pF Vgs=0V, Vps=1000V, F'g'817‘1
C.s |Reverse Transfer Capacitance 45 f=AMHZz,Vc=25mV
E,s |Coss Stored Energy 21 pJ Fig. 16
Exs |Avalanche Energy, Single Pluse 780 mJ 1p=20A, Vpp=50V
Eon | Turn-On Switching Energy 284 J Vps=800V,Vgs= -5/20V, 15=20A, Fig. 21
Eorr | Turn Off Switching Energy 24 H Rexy=2.5Q,L=142 uH g
tyony | Turn-On Delay Time 10
t |Rise Time 7 s |Voo= 800V, Ves=-5/20V,15=20A, Fig. 22
tyory | Turn-Off Delay Time 20 Raex) = 2.5Q,R =40Q, '
t Fall Time 5
Rginy |Internal Gate Resistance 3.1 Q f=1MHz, Vyc =25 mV
Q4 | Gate to Source Charge 15
Vps=800V, Vgs=-5/20V, .
Qg |Gate to Drain Charge 10 nC | ESZOA s Fig. 12
o=
Q, |Total Gate Charge 48
Reverse Diode Characteristics
Symbol Parameter Typ. Max. Unit Test conditions Note
4.0 Y Vgs=-5V, Igp=10A :
Vgp |Diode Forward Voltage Fig. 3’9’1
3.5 \Y Vgs=-5V, Igp=10A, T,=150°C
Is Continuous Diode Forward Current 36 A Tc=25°C Note 2
t, Reverse Recover time 32 ns
Vgs=-5V, Igp=20A, Vg=800V,
Q, |Reverse Recovery Charge 108 nC di?/sdt= 1 95(§Zlus R Note 1
l.m |Peak Reverse Recovery Current 6 A
Note (1): When using SiC Body Diode the maximum recommended Vgg = -5V
Thermal Characteristics
Symbol Parameter Typ. Max. Unit Test conditions Note
Resc Thermal Resistance from Junction to Case 0.63
°C/W
Reia 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 3. Output Characteristics T, =150 °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 Voltages
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Typical Performance
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Figure 8. Body Diode Characteristics at -55 °C
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Figure 9. Body Diode Characteristics at 25 °C

Figure 10. Body Diode Characteristics at 150 °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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Figure 13. 3rd Quadrant Characteristics at -55 °C

Figure 14. 3rd Quadrant Characteristics at 25 °C
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Figure 15. 3rd Quadrant Characteristics at 150 °C

Figure 16. Output Capacitor Stored Energy
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Figure 17. Capacitances vs. Drain-Source
Voltage (0 - 200V)

Figure 18. Capacitances vs. Drain-Source
Voltage (0 - 1000V)
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Typical Performance
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Figure 22. Switching Times vs. Rgey
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Package Dimensions

E /
E3 A2 &'1}-‘“@5? mm
[ 1., 7 MIN NOM MAX
— i — / ~ LZ<
I 7y f AN
“’[M (o lJ l, >;¥/_/| ) A 4.800 | 5.000 | 5.200
a DD -+ a
Al 2210 | 2.410 | 2.590
B A2 1.850 | 2.000 | 2.150
b 1.110 | 1.210 | 1.360
= 2.550 MIN ,,
o2 b2 1.910 | 2.010 | 2.210
W ( " b4 2.910 | 3.010 | 3.210
-
c 0.510 | 0.610 | 0.750
D 20.800 | 21.000 | 21.300
\f il i of i
. b D1 16.250 | 16.550 | 16.860
HI
E 15.500 | 15.800 | 16.100
E1 13.000 | 13.300 | 13.600
E2 4.800 | 5.000 | 5.200
E3 2300 | 2.500 | 2.700
e 5.440BSC
, L 19.820 | 19.920 | 20.220
|
- i 11 / /| a300
|
\ P 3.400 | 3.600 | 3.800
¢P1 / / 7.300
s 6.150BSC
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