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Lolkmeas 1200V SiC N-Channel MOSFET

CI30N120SM
Features Package
*  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 '1 2®
*  Reduced Cooling Requirements @
* Increased Power Density
* Increased System Switching Frequency T0-247-3
- D @
Applications
* Solar Inverters
*  Switch Mode Power Supplies
* High Voltage DC/DC Converters
*  Battery Chargers e
*  Motor Drives ) S &)
*  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,Ip =100 pA
Vssmax | Gate - Source Voltage -10/+25 V | Absolute maximum values
Vsop Gate - Source Voltage -5/+20 \Y Recommended operational values
31 Vgs=20V, Tc=25C Fig. 19
Iy Continuous Drain Current A
24 VGS =20V, TC =100°C
Iouisey | Pulsed Drain Current 80 A | Pulse width t, limited by Tjmay Fig. 22
PD Power Dissipation 200 W | T,=25°C,T,=150°C Fig. 20
T,T Operating Junction and Storage Temperatur 5510 °C
10 Tag perating Junction a orage Temperature 175
T, 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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1200V SiC N-Channel MOSFET

CI3ON120SM

Electrical Characteristics (T.=25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
V(srypss Drain-Source Breakdown Voltage 1200 \ Ves=0V, b =100 pA
2.0 2.5 4 \Y Vbs = Vgs, Io = 5 mA
Vas(th) Gate Threshold Voltage Fig. 11
1.8 \Y Vbs = Vs, Ib = 5 mA, T, = 150°C
Ipss Zero Gate Voltage Drain Current 1 100 MA | Vos=1200V,Ves=0V
loss Gate-Source Leakage Current 250 NA | Ves=20V,Vps=0V
80 98 VGS =20 V, ID =20A Fig 4
Ros(on) Drain-Source On-State Resistance mQ 5 6 ’
120 Ves =20V, Ip = 20A, T, = 150°C '
7.0 Vos=20V, Ips= 20 A
Jrs Transconductance S Fig. 7
6.6 Vps= 20V, Ips= 20 A, T, = 150°C
Ciss Input Capacitance 1980
VGs =0V F.g 17
. ig. ,
Coss Output Capacitance 91 pF Vos = 1000 V 18
Crss Reverse Transfer Capacitance 1.8 f=1 MHz
Eoss Coss Stored Energy 45 pd | Vae=25mv Fig. 16
Eas Avalanche Energy, Single Pluse 0.8 J I, =20A,V,, =50V Fig. 29
Eon Turn-On Switching Energy 400 Vs = 800V, Ves =-5/20 V, |_ = 20A,
WolR  _osa-14pH Fig. 25
Eorr Turn Off Switching Energy 150 Glext) ~ S T H
Td(on) Turn-On Delay Time 44
. ) Voo =800V, Vgs =-5/20 V
t Rise Time 76 Ip = 20 A, Reteny = 2.5 Q, )
NS |k 400 Timi lati v Fig. 27
ta(orn Turn-Off Delay Time 42 L= , Timing relative to V¢
Per IEC60747-8-4 pg 83
1 Fall Time 21
Ra(int) Internal Gate Resistance 2.0 Q f=1MHz Vac=25mV
s h 1
Qq Gate to Source Charge 8 Vos = 800 V. Vs = -5/20 V
Qqd Gate to Drain Charge 23 nC |lb=20A Fig. 12
Qq Total Gate Charge 102 Per IEC60747-8-4 pg 21
Reverse Diode Characteristics
Symbol | Parameter Typ. Max. Unit Test Conditions Note
3.5 \ Vi =-5V I, =10A Fig. 8
Vsp Diode Forward Voltage 9'%‘0 '
3.3 \Y% Ve=-5V,I;=10A,T, =150 °C '
Is Continuous Diode Forward Current 31 A Tc=25C Note 1
. Reverse Recover time 32 ns
Ve =-5V, Iy =20A,V, =800V Note 1
Q, Reverse Recovery Charge 192 nC dif/dt = 2400 A/ps
lim Peak Reverse Recovery Current 10 A
Note (1): When using SiC Body Diode the maximum recommended V = -5V
Thermal Characteristics
Symbol | Parameter Typ. Max. Unit Test Conditions Note
Rosc Thermal Resistance from Junction to Case 0.60 0.65
°C/W Fig. 21
Rosa Thermal Resistance From Junction to Ambient 40
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1200V SiC N-Channel MOSFET

CI30ON120SM

Typical Performance
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Figure 5. On-Resistance vs. Drain Current
For Various Temperatures
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@otmas 1200V SiC N-Channel MOSFET CI30N120SM

Typical Performance
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Gormas 1200V SiC N-Channel MOSFET CI30N120SM

Typical Performance
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Figure 13. 3rd Quadrant Characteristic at -55 °C Figure 14. 3rd Quadrant Characteristic at 25 °C

'
o
v
H

'
w
N

'
=

o

- - - 50
0
Conditions: /7 45
T,=150°C Ves=0V =
: R S /

H tp <200 ps / / -10 :: /
/ yd %K 20

£ E

2 // Ves=10V g 30 /
- o

c / / w /
2 & Vgs= 15V -30 & 25

3 5 /

o

@ // Ves=20V S 20

e -40 - 4

5 g /

[ =

£ y

5 /

-60
/// o /
70 1] 200 400 600 800 1000 1200
Drain to Source Voltage, Vi (V)

Drain-Source Voltage, Vg (V)

Figure 15. 3rd Quadrant Characteristic at 150 °C Figure 16. Output Capacitor Stored Energy
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1200V SiC N-Channel MOSFET CI30N120SM
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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Lokmas 1200V SiC N-Channel MOSFET CI30N120SM

Typical Performance
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Figure 29. Single Avalanche SOA curve
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CGotmes 1200V SiC N-Channel MOSFET CI30N120SM
Jest Circuit Schematic
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Figure 30. Clamped Inductive Switching
Waveform Test Circuit
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ESD Ratings

Figure 31. Body Diode Recovery Test Circuit

ESD Test Total Devices Sampled Resulting Classification
ESD-HBM All Devices Passed 1000V 2 (>2000V)
ESD-MM All Devices Passed 400V C (>400V)
ESD-CDM All Devices Passed 1000V IV (>1000V)
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(f@km@éi 1200V SiC N-Channel MOSFET CI30N120SM

Package Dimensions

Inches Millimeters
Package TO-247-3 POS i Mo i Mo
e e EETEECEET

Az S B R S N BIETO) . : . .
A ] | A2 .075 .085 1.91 2.16
1= m L% [} /ﬁ/—j‘ij\ b 042 052 1.07 1.33
i {:)—‘%L— @ | bl .075 .095 1.91 2.41
) . T =/ 5 b2 .075 085 1.91 2.16
(s7.18) b3 113 133 2.87 3.38
1 9 — b4 113 123 2.87 3.13
. T | | c .022 .027 0.55 0.68
| i D .819 831 20.80 21.10
T | | D1 .640 .695 16.25 17.65
1, ! ! D2 .037 .049 0.95 1.25
i : E .620 .635 15.75 16.13
i | E1 .516 .557 13.10 14.15
1 il / . VARV E2 .145 201 3.68 5.10
*ﬂt:c et I4EL 54 E3 .039 .075 1.00 1.90
#[0.250 [8[A® E4 .487 .529 12.38 13.43

b1/b2 .214 BSC 5.44 BSC
N 3 3

L .780 .800 19.81 20.32
Tf'*f'% al —U Pinout Information: L1 161 173 4.10 4.40
. e Pini= Gate @P .138 144 3.51 3.65
® Pin 2, 4 = Drain Q .216 .236 5.49 6.00
V‘—*L" “—'J"”W ® Pin 3 = Source S .238 .248 6.04 6.30
T 9° 11° 9° 11°

u 9° 11° 9° 11°

v 2° 8° 2° 8°

w 2° 8° 2° 8°
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