SMMZ120R40C3B

1200V 40mQ N-Channel SiC Power MOSFET

Description

SiC Power MOSFET is new generation of high voltage MOSFET family that is utilizing a revolutionary semiconductor material —
Silicon Carbide.

This new device has been tailored to minimize conduction loss, provide superior switching performance and robust avalanche
capability, with benefits of efficiency improvement, higher frequency, increased power density and reduced cooling effort.

SiC Power MOSFET is suitable for various AC/DC power conversion in switching mode operation for higher efficiency. Such as

solar inverter, EV charger, UPS, industrial power supply.

Features

L] 175°C Max. junction temperature
° 1200V @Tc =25 °C

[ J Typ RDS(on) =40mQ

L] Fast intrinsic diode with very low reverse recovery

L] Switching behavior independent of temperature TO-247-4L

Absolute Maximum Ratings

Symbol Parameter Values Unit
BVbss Drain-Source Voltage 1200 \
Drain Current  -Continuous (Tc = 25°C) 63
Ip -Continuous (Tc = 100°C) 45 A
Iowm Drain Current-Pulsed 189 A
Gate-Source Voltage(DC) -10/+23 \Y
VGSS
Recommended Operation Value -5/+18 \Y
Po Power Dissipation (Tc = 25°C) 313 W
T3, Tste  |Operating and Storage Temperature Range -55t0 +175 °C

Thermal Characteristics

Symbol Parameter Values Unit
ReJc Thermal Resistance, Junction-to-Case 0.48 °cw
Reia Thermal Resistance, Junction-to-Ambient 40 °cW
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Electrical Characteristics Tc = 25°C unless otherwise noted

Symbol | Parameter Conditions Min | Typ | Max | Unit
BVbss Drain-Source Breakdown Voltage Ves = 0V, Ib = 100uA 1200 - - \%
Ipss Zero Gate Voltage Drain Current Vps = 1200V, Ves = 0V - 1 50 HA
less Gate-Source Leakage Current Ves = +23V, Vps = 0V - 10 100 nA
Igss- Gate-Source Leakage Current Ves = -10V, Vps = 0V - 10 100 nA
Vbs = Ves, Ip = 9.5mA 2.0 3.0 4.0
Vas(th) Gate Threshold Voltage Vbs = Ves, Ip = 9.5mA , ] 9o ] \Y
Ti= 175°C ‘
Ves =18V, Ipb = 33.3A - 40 52
Rbs(on) Static Drain-Source On-Resistance | Ves =18V, Io = 33.3A, mQ
. - 60 -
Ti= 175°C
Vps = 20V, Ip = 33.3A - 24 -
Ofs Transconductance Vbs = 20V, Ib = 33.3A S
Ti= 175°C ) 23 )
Ciss Input Capacitance - 1810 -
Ves=0V,
Coss Output Capacitance Vps=800V - 69 - pF
Crss Reverse Transfer Capacitance f=100kHz, - 6.5 -
Vac=25mV
Eoss Coss Stored Energy - 22 - ud
Eon Turn-On Switching Energy Vps=800V, Ves=-5V/18V | . 380 -
Ip=33.3A,Ra(ex)=2.5Q, ud
Eorr Turn-Off Switching Energy RL=240 - 156 -
td(on) Turn-on delay time - 18 -
L Vps=800V, Ves=-5V/18V
tr Rise time - 14 -
Ip=33.3A,Ra(ex)=2.5Q, ns
td(off) Turn-off delay time RL=24Q - 25 -
tr Fall time - 6 -
Ra(int Internal Gate Resistance f=1MHz, VAC=25mV 25 Q
Qus Gate-Source Charge 18
Vps= 800V,
Qud Gate-Drain Charge Ves =-5/+18V, 13
Ib=333A nC
Qq Total Gate Charge 75
Reverse Diode Characteristics Te =25°C unless otherwise noted
Symbol | Parameter Conditions Min | Typ | Max | Unit
Ves =-5V, Isp = 16.5A - 3.9 -
Vsp Diode Forward Voltage Ves = V. lsp = 16.5A, _ it _ \%
Ti= 175°C :
Is Continuous Diode Forward Current | Tc = 25°C - - 63 A
tir Reverse Recover Time - 10 - ns
Qrr Reverse Recovery Charge VrR=800V, Isp=16.5A - 97 - nC
lrrm Peak Reverse Recovery Current - 6 - A
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Typical Performance Characteristics
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Figure 1. Output Characteristics Ty = -55°C

Figure 2. Output Characteristics Ty = 25°C

QO e g e [Conditions:

i T,=175°C
] t,<200us

Drain-Source Current, I, (A)

1.8 :
Conditions:

1.6 Ins=33.3A
JIgs=18V

14 t,<200us

On Resistance, Ry¢, (P.U.)

1.2
1.0
0.8+
0 : T T 1 t T 1 0.6 T T : : T T T T ]
0 2 4 6 8 10 12 14 16 -50 -25 0 25 50 75 100 125 150 175
Drain-Source Voltage, V (V) Junction Temperature, T, (°C)
Figure 3. Output Characteristics Ty = 175°C Figure 4. Normalized On-Resistance vs.
Temperature
L0 e reme et 1207 .
Conditions: :
z : : : i |Ves=18V Z 100
B B0 e, FT— s o {,<200us £
F B0, : S SR A
:E: : : = 604+
g j {Ty=25°C : . ] g :
5 A0 o T . ; SO S S OTIRIEE E
z ; R : : : Z 404 ]
g : iTy=-55C : E 8 Conditions:
5 20. ............ , ............ , ............ , ........... ,,‘ 5 20- . lnS:33.3“‘
: : : : : : £,<200us
0 T T T T T 1 0 T T T T T T : T 1
10 20 30 40 50 60 70 -50 -25 0 25 50 75 100 125 150 175
Drain-Source Current, Ig (A) Junction Temperature, T, (°C)

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 Characteristics
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Figure 8. Body Diode Characteristic at -55°C
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Figure 10. Body Diode Characteristic at 175°C
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Figure 11. Threshold Voltage vs. Temperature

Figure 12. Gate Charge Characteristics
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Typical Performance Characteristics
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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 16. Output Capacitor Stored Energy

10000 5

T,=25°C
Vie=25mV
f = 100kHz

b
(=3
(=]
(=]

Capacitance (pF)
=
(=]

—
(=}
\

1 T T T 1
0 50 100 150 200
Drain-Source Voltage, V¢ (V)

Conditions:

10000
T,=25°C
Vo= 25mV
1000 A m

f = 100kHz

Capacitance (pF)
=
>

—
<

0 200 400 600 800 1000
Drain-Source Voltage, Vs (V)
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Typical Performance Characteristics
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