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Single SiC MOSFET Module

240 Amperes / 10kV

High Voltage Silicon Carbide
MOSFET Module
240 Amperes / 10kV / 25 mQ

Description:

Powerex HV Silicon Carbide MOSFET
Modules are designed for use in high
voltage applications. Each module
consists of one MOSFET Silicon
Carbide Transistor. All components and
interconnects are isolated from the heat
sinking baseplate, offering simplified
system assembly and thermal
management.

Features:

[ Junction Temperature: 175°C

[ Low Robs(on)

[0 High Speed Switching

J Temperature-Independent Switching
] Low Stray Inductance (13nH)

[J 15kV Partial Discharge

1 20kV lIsolation Voltage

U1 Aluminum Nitride Isolation

U1 Copper Baseplate

Applications:
] Grid tied Solar Inverters
] Medium Voltage Motor Drives

L1 Power Distribution in Data Centers
=] =] O Power Distribution in Factories
U Railway Application
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Absolute Maximum Ratings, T; = 25°C unless otherwise specified
Characteristics Symbol QJSB024SB3 Units
Drain-Source Voltage (G-S Short) Vbss 10000 Volts
Gate-Source Voltage, DC, D-S short VGsmax -9/+19 Volts
Drain Current (Continuous) at T¢=25°C*" Ip 240 Amperes
Drain Current (Continuous) at Tc=90°C*" Ip 180 Amperes
Drain Current (Pulse, Repetitive)*? , T,;=150°C** Ipgpuise) 432 Amperes
Maximum Power Dissipation (Tc=90°C, T,< 175°C) *' Po 3005 Watts
Maximum Junction Temperature T max 175 °C
Operating Junction Temperature, Continuous operation (under switching) Tjop -40 to 150 °C
Maximum Case Temperature*' T max 125 °C
Storage Temperature Tsig -40 to 125 °C
Mounting Torque, M6 Mounting Screws _ 5.5 N-m
Terminal Connection Torque, M8 Terminal Screws _ 10 N-m
Module Weight (Typical) - 1600 Grams
Isolation Voltage Viso 20 kVolts
Partial Discharge Extinction Voltage, RMS, Sinusoidal, f = 60Hz, Qep< 10pC Ve 15 kVolts
*1 Case temperature (Tc) and heat sink temperature (Ts) are defined on the each surface (mounting side) of base plate and heat sink under the chips.
*2 Pulse width and repetition rate should be such that device junction temperature (T,) does not exceed T, ax) rating.
*3 Junction temperature (Ty;) should not increase beyond T, ax) rating.
DC Characteristics, T,=25°C unless otherwise specified
Characteristics Symbol Test Conditions Min. Typ. Max. Units
Drain Source Leakage Current loss Vps=10kV, Vgs=0V - 1.0 mA
Gate Source Leakage Current lgss Vps=0V, Vgs=15V - 120 nA
Recommended Gate Source Voltage Vas -5/+15 - Volts
Gate Source Threshold Voltage Vasith) Vps=10V, Ip=12mA 25 3.2 - Volts
Drain Source On-Resistance (chip) Ros(on) Ves=15V Ip=180A 25.4 31.6 mQ

T,=175°C 92.8 - mQ
Internal Gate Source Series Resistance Rg Per Switch 0.42 - Q
Stray Inductance Ls Between Terminal D1,D2 13 - nH

and Terminal S1,S2
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Dynamic Characteristics, T,=25°C unless otherwise specified

Characteristics Symbol Test Conditions Min. Typ. Max. Units
Input Capacitance Ciss - 97.6 - nF
Output Capacitance Coss VGS=0V, VDS=1 OV, f=100kHz - 0.90 - nF
Reverse Transfer Capacitance Crss - 0.04 - nF
Turn-On Delay Time tocen) - TBD - ns
Y " Voo=6.5KV, Vos= -5/+15V

i i It - 20 - ns
Rise Time A Ib=141.6A, Re=00), T,=25°C
Turn-Off Delay Time to(of Inductive Load, per Pulse - TBD - ns
Fall Time te - 28.7 - ns

Eon - 21.8 (25°C) -

Turn-On Energy 17.6 (100°C) mJ

Voo=6KV, Vgs= -5/+15V
16.5 (175°C)

Ib=15A, Re=18Q,
Eoff - 3.1(25°C) -
Inductive Load, per Pulse
Turn-Off Energy 3.9 (100°C) mJ
4.0 (175°C)
Q Vpp=6kV, Vgs=-5/+15V - -
Total Gate Charge e o es 3216 nC
IDS=15A, RG=250, Tj=25°C
Body Diode, T,=25°C unless otherwise specified
Characteristics Symbol Test Conditions Min. Typ. Max. Units
Diode Forward VOItage Vsp Ves=-15V Isp=7.5A - 53 - \
VGS=-15V |3D=7.5A, TJ=175°C - 4.5 - \
Thermal Resistance Characteristics
Characteristics Symbol Test Conditions Min. Typ. Max. Units
Thermal Resistance, Junction to Case Ringc) Per MOSFET - - 0.06 °C/W
_ R Per Module, Thermal Grease Applied 0.005 oy
Contact Thermal Resistance th(c-s) A=1 W/(m-K), Dice) = 80 -
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MOSFET Switching Loss at 25°C
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MOSFET Switching Loss at 100°C
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