C3M0016120D

Silicon Carbide Power MOSFET
N-channel Enhancement Mode

B FUZHUO

Features

* 3rd generation SiC MOSFET technology

*  High blocking voltage with low on-resistance Vs 1200 V
* High-speed switching with low capacitances ﬂ
* Fastintrinsic diode with low reverse recovery (Q ) l,@25°¢ T15A
* Halogen free, RoOHS compliant
Roson) 16 mQ)

Benefits

* Reduce switching losses and minimize gate ringing
* Higher system efficiency

* Reduce cooling requirements

* Increase power density

* Increase system switching frequency

Applications

10-247-3
Package

* Solarinverters
°* EV motordrive
* High voltage DC/DC converters

* Switched mode power supplies D (2)
* Load switch

Part Number Package Marking
C3M0016120D TO 247-3 C3M0016120D G
(1) S (3)
Maximum Ratings (T, = 25 °C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
Vpsmaxy | Drain - Source Voltage 1200 Vv Ves= 0V, Ip =100 pA
Vesmax | Gate - Source Voltage (dynamic) -8/+19 V | AC (f>1 Hz) Note 1
Visop Gate - Source Voltage (static) -4/+15 V | Static Note 2
115 Ves =15V, Tc=25"C
I Continuous Drain Current A Fig. 19
85 Ves =15V, Tc=100°C
lopuise)y | Pulsed Drain Current 250 A Pulse width t, limited by Tjmax
PD Power Dissipation 556 W |T=25CT=175C Fig. 20
T,T Operating Junction and Storage Temperature 4010 C
J ! stg +175
T Solder Temperature 260 "C | 1.6mm (0.063") from case for 10s
M Mounting Torque 1 Nm M3 or 6-32 screw
d 8.8 Ibf-in

1

Note (1): When using MOSFET Body Diode V. =-4V/+19V
Note (2): MOSFET can also safely operate at 0/+15V
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Electrical Characteristics (T, =25°C unless otherwise specified)

C3M0016120D

Silicon Carbide Power MOSFET

N-channel Enhancement Mode

Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
1.8 Vbs = Vgs, Ip =23 mA
Vsiih) Gate Threshold Voltage
VDs - Vc,s, |D =23 mA, TJ =175°C
Ipss Zero Gate Voltage Drain Current Vps=1200V,Ves=0V
lgss Gate-Source Leakage Current Ves =15V, Vps =0V
11.2 Ves=15V,Ipb =75A
Rpson) Drain-Source On-State Resistance
Ves=15V, Ipb =75A, T,=175°C
Vos= 20V, Ips= 75 A
Ofs Transconductance
Vos= 20V, lps= 75 A, T, =173°C

O S
VGS=OV,VDS=1000V Fig 17
Coss Output Capacitance 230 F T
put Cap " [ £=100 KHz 18
Crss Reverse Transfer Capacitance 13 Vac= 25 mV
Eoss Coss Stored Energy 130 uJ Fig. 16
Eon Turn-On Switching Energy (SiC Diode FWD) 4.64 Vbs =800V, Ves =-4 V/+15V,1_= 75 A
mJ ’ o " | Fig. 26
Eorr | Turn Off Switching Energy (SiC Diode FWD) 2.93 Roexy = 20 L= 0657 pH, Tj=175°C
Eon Turn-On Switching Energy (Body Diode FWD) 7.79 | Vps = 800V, Ves = -4 V/+15 V, | = 75 A, I
m _ ig.
Eorr Turn Off Switching Energy (Body Diode FWD) 2.95 Reexy = 2 L= 65.7 uH, Tj =175°C
tacon) Turn-On Delay Time 174
t, Rise Time 28 Voo =800V, Ves =-4 VISV
ns Reexy =5 Q, I, =75 A, L=65.7 pH Fig. 27
Laofn Turn-Off Delay Time 84 Timing relative to V_, Inductive load
ts Fall Time 27
Ra(int Internal Gate Resistance 2.6 Q f=1MHz Vac=25mV
Qqs Gate to Source Charge 70 Vos = 800 V. Ves = -4 V/15 V
Qqa Gate to Drain Charge 60 nC b =75A Fig. 12
Q, Total Gate Charge 207 Per IEC60/47-8-4 pg 21
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C3M0016120D
Fuzruo Silicon Carbide Power MOSFET

N-channel Enhancement Mode

Reverse Diode Characteristics (T, = 25°C unless otherwise specified)

w [ [on [ oot
v =-4V,1_=37.5A,T,=175°C ’
A

Diode Forward Voltage 9.10

I Continuous Diode Forward Current

Diode pulse Current = -4V, pulse width t, limited by Tjmax Note 1
Reverse Recover time 96
V=4V I, ,=75A,V =800V
' °8D ' "R
| Reverse Recovery Charge 604 dlf/dt 900 A/ps, T, = 175 °C Note 1
Peak Reverse Recovery Current 15
t Reverse Recover time o8
Ve =4V, 1, ,=75A,V, =800V Note 1
Q. Reverse Recovery Charge 672 nC dlf/dt = 1400 A/ps, T, = 175 °C
. Peak Reverse Recovery Current 22 A

Thermal Characteristics

Symbol | Parameter Typ. Unit Test Conditions Note
ReJc Thermal Resistance from Junction to Case 0.27
°C/W Fig. 21
Rea Thermal Resistance From Junction to Ambient 40
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Figure 4. Normalized On-Resistance vs. Temperature
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Figure 1. Output Characteristics T, =-40 °C
Figure 5. On-Resistance vs. Drain Current

Figure 3. Output Characteristics T, =175 °C
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Figure 10. Body Diode Characteristic at 175 °C
Figure 12. Gate Charge Characteristics

Figure 8. Body Diode Characteristic at -40 °C
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Figure 7. Transfer Characteristic for

Figure 11. Threshold Voltage vs. Temperature
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Figure 18. Capacitances vs. Drain-Source
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Figure 14. 3rd Quadrant Characteristic at 25 °C
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N-channel Enhancement Mode

TR L 4 C3M0016120D
. ru Lruo Silicon Carbide Power MOSFET

Test Circuit Schematic

RG -H—IQ}

VDC CDC (o

RG IJ - A Q‘?
° D.U.T

Figure 29. Clamped Inductive Switching
Waveform Test Circuit

Note (3): Turn-off and Turn-on switching energy and timing values measured using SiC MOSFET Body Diode as shown above.
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Package Dimensions

Package TO-247-3
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Silicon Carbide Power MOSFET
N-channel Enhancement Mode
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Pinout Information:

® Pin 1 = Gate
® Pin 2, 4 = Drain
® Pin 3 = Source

Recommended Solder Pad Layout
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Inches Millimeters
POS
Min Max Min Max
A 4.83 5.21
Al 2.29 2.54
A2 1.91 2.16
b 1.07 1.33
b1 1.91 2.41
b2 1.91 2.16
b3 2.87 3.38
b4 2.87 3.13
C 0.55 0.68
D 20.80 21.10
D1 16.25 17.65
D2 0.95 1.25
E 15.75 16.13
E1 13.10 14.15
E2 3.68 5.10
E3 .039 1.00 1.90
E4 487 12.38 13.43
e .214 BSC 5.44 BSC
N 3
L 19.81 20.32
L1 4.10 4.40
@P 3.51 3.65
Q 5.49 6.00
S 6.04 6.30
T 9° 11°
U 9° 11°
V 2° 8°
W 2° 8°




