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SIC MOSFET

CI90N120SM4

Features Package
*  High Blocking Voltage with Low On-Resistance
*  High Speed Switching with Low Capacitances
*  Easyto Parallel and Simple to Drive
* Avalanche Ruggedness Package
* Resistant to Latch-Up
* Halogen Free, RoHS Compliant
D (1)
Benefits B
i
*  Higher System Efficiency
*  Reduced Cooling Requirements G4
* Increased Power Density ) 'j- L )
* Increased System Switching Frequency
| KS(3) —
Applications
S(2)
1 234
* Solar Inverters
*  Switch Mode Power Supplies
*  High Voltage DC/DC converters
* Battery Chargers
*  Motor Drive
*  Pulsed Power Applications
Maximum Ratings (T, = 25 °C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
Vpsmax | Drain - Source Voltage 1200 V[ Ves=0V,Ipb=100pA
Vesmax | Gate - Source Voltage -10/+25 \'% Absolute maximum values
Vsop Gate - Source Voltage -5/+20 \ Recommended operational values
90 Vgs =20V, Tc=25C Fig. 19
Ip Continuous Drain Current A
60 Vgs =20V, Tc=100°C
Iouisey | Pulsed Drain Current 250 A | Pulse width t, limited by Tjmax Fig. 22
PD Power Dissipation 463 W | T,=25°C,T,=150°C Fig. 20
T,T Operating Junction and Storage Temperature 5510 °C
3 Ty | OP g g p +150
TL Solder Temperature 260 °‘C | 1.6mm (0.063") from case for 10s
M Mounting Torque ! Nm M3 or 6-32 screw
d 8.8 Ibf-in
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CI90N120SM4
Electrical Characteristics (T, =25°C unless otherwise specified)
Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
V(eripss Drain-Source Breakdown Voltage 1200 \' Ves=0V, b =100 pA
2.0 2.5 4 \Y Vs = Ves, Ip = TSMA
Vash) Gate Threshold Voltage Fig. 11
1.8 \ Vbs = Ves, Io = 15mA, T, =150 °C
Ipss Zero Gate Voltage Drain Current 2 100 PA | Vos=1200V,Ves=0V
lass Gate-Source Leakage Current 600 NA | Ves=20V,Vps=0V
. , 27 38 Ves =20V, Ip =50 A Fig
Ros(on) Drain-Source On-State Resistance mQ ’
37 Ves =20V, lp=50 A, Ty =150 °C 4,56
15.6 Vps= 20V, Ips= 50 A
Jrs Transconductance S Fig. 7
14.3 Vps= 20V, Ips=50 A, T, =150 °C
Ciss Input Capacitance 4700
VGs = 0 V F
. ig.
Coss Output Capacitance 231 pF Vs = 1000 V 1718
Crss Reverse Transfer Capacitance 42.8 f=1MHz
Eoss Coss Stored Energy 121 pd | Vac=25mv Fig 16
Eas Avalanche Energy, Single Pluse 2.6 J I, =50A,V,, =50V Fig. 29
Eon Turn-On Switching Energy 2.2 Vos = 800 V, Vs = -5/20 V,
mJ - T N Fig. 25
Eorr Turn Off Switching Energy 0.5 lp = S0A, Ry =2.5Q,L= 412 pH
Td(on) Turn-On Delay Time 62 Voo = 800 V. Ves = -5/20 V
t Rise Time 93 Ib=50A,
ns Reey =2.5Q, R =16 Q Fig. 27
ta(oft) Turn-Off Delay Time 60 Timing relative to V¢
t Fall Time 30 Per IEC60747-8-4 pg 83
Ra(int) Internal Gate Resistance 0.8 Q f=1MHz Vac=25mV,ESR of C
Qqs Gate to Source Charge 58 Vs = 800 V, Ves = -5/20 V
Qg Gate to Drain Charge 90 nC |l =50A Fig. 12
Q, Total Gate Charge 185 Per IEC60747-8-4 pg 83
Reverse Diode Characteristics
Symbol | Parameter Typ. Max. Unit Test Conditions Note
3.6 \ V.=-5V I =25A -
Vsp Diode Forward Voltage = 2 F'gi g o,
3.4 V[ Ve=-5VI,=25AT=150°C
Is Continuous Diode Forward Current 90 T.=25°C Note 1
- Reverse Recovery Time 45 ns V, =-5VI,=50AT,=25°C
VR =800V
Reverse Recovery Charge 406 nC Note 1
Q. yLharg dif/dt = 1000 A/ps
o Peak Reverse Recovery Current 135 A
Note (1): When using SiC Body Diode the maximum recommended V = -5V
Thermal Characteristics
Symbol | Parameter Typ. Max. Unit Test Conditions Note
Reuc Thermal Resistance from Junction to Case 0.24 0.27 oW Fig. 21
Reuc Thermal Resistance from Junction to Ambient 40
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SIC MOSFET

CI90N120SM4

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
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Figure 6. On-Resistance vs. Temperature

For Various Gate Voltage
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SIC MOSFET

CI90N120SM4

Typical Performance
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Figure 11. Threshold Voltage vs. Temperature
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Figure 12. Gate Charge Characteristic
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SIC MOSFET

CI90N120SM4

Typical Performance
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Figure 13. 3rd Quadrant Characteristic at-55 °C Figure 14. 3rd Quadrant Characteristic at 25 °C
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Figure 15. 3rd Quadrant Characteristic at 150 °C Figure 16. Output Capacitor Stored Energy
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Figure 17. Capacitances vs. Drain-Source
Voltage (0-200 V)
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Figure 18. Capacitances vs. Drain-Source
Voltage (0-1000 V)
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SIC MOSFET

CI90N120SM4

Typical Performance
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Figure 23. Clamped Inductive Switching Energy vs.
Drain Current (V,, = 800V)

Figure 24. Clamped Inductive Switching Energy vs.
Drain Current (V,, = 600V)
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Figure 29. Single Avalanche SOA curve
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Test Circuit Schematic
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Figure 30. Clamped Inductive Switching
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Figure 31. Body Diode Recovery Test Circuit
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N- Channel SiC Power MOSFET CI90N120SM4

Package Dimensions: TO-247-4L
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