IVCTiEtheB =+ July 2024

IV3B20023BA2 - 2000V 22.5mohm SiC MODULE

Features Package

® High blocking voltage with low on-resistance

® High speed switching with low capacitance J

® High operating junction temperature capability U‘" U
© -

Applications
. . » = &Q UL —— pe— |
® Solar applications s 2 @ 2;000‘
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Absolute Maximum Ratings (Per MOSFET, Tc=25°C unless otherwise specified)

Symbol Parameter Value Unit Test Conditions Note
Vs Drain-Source voltage 2000 V Ves=0V, lb=300uA
Vesmax (DC) Maximum DC voltage -510 20 V Static (DC)
Duty cycle<1%, and pulse
Vesmax (Spike) | Maximum spike voltage -10to 23 V , yey D P
width<200ns
Vson Recommended turn-on voltage 18+0.5 V
Vsoff Recommended turn-off voltage -35t0 -2 Vv
) ) Ves=18V, Tc=132°C, Th<
Io Drain current (continuous) 50 A
175C°
Pror Total power dissipation 600 W Te=25C°
Teg Storage temperature range -40to 125 °C
Maximum virtual junction -40 to 150 °C Operation
T temperature under switching Intermittent with reduced
. -55t0 175 °C ,
conditions life

Absolute Maximum Ratings (Per SBD boost, Tc=25°C unless otherwise specified)

Symbol Parameter Value Unit Test Conditions Note
Voc DC blocking voltage 2000 V
Vrrm Reverse voltage (repetitive peak) 2000 V
o Sine halfwave @Tc=25C°,
[rsm Surge non-repetitive forward current 200 A
tr=10ms
[Frm Surge repetitive forward current 160 A Sine halfwave
@Tamb=25C°, tp=10ms
| it It value 200 A’s | @Tc=25C° t-=10ms

Thermal Data

Symbol Parameter Value Unit Note
Reo-c) per MOSFET | Thermal Resistance from Junction to Case 0.250 °C/W Fig.18
Reu-c) per SBD Thermal Resistance from Junction to Case 0.266 °C/W Fig.20
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Electrical Characteristics (Per MOSFET, Tc=25°C unless otherwise specified)
Value . .
Symbol Parameter Unit | Test Conditions Note
Min. | Typ. Max.
Zero gate voltage drain
loss 40 }JA VDS:ZOOOV, Ves=0V
current
less Gate leakage current +200 nA Vos=0V, Ves=-5~20V
1.8 35 5.0 \ Ves=Vos, [b=16mA
Vin Gate threshold voltage 25 y Ves=Vos, [b=16mA Fig.8, Fig.9
' @ T,=175°C
Ves=18V, 1b=40A
o 225 | 30 me | ’
Static drain-source on- @T,=25°C , ,
Row ) F|g.4, F|g.5
resistance Ves=18V, Ib=40A
50 67.5 mQ
@T,=175°C
Ciss Input capacitance 8.24 nF
Coss Output capacitance 3235 pF _
Vos=1200V, Ves=0V, Fig.11
Reverse transfer
Crss . 19.50 pF f=100kHz, Vac=25mV
capacitance
Eoss Coss Stored energy 263.9 uJ
Total gate charge 370 nC
i J d Vos=1200V, =20A, .
Qos Gate-source charge 68 nC Fig.10
X Ves=-3 to 18V
Qud Gate-drain charge 152 nC
Rq Gate input resistance 0.97 Q f=1MHz
Turn-on T,=25C° 0.964
Eon switching T,=125C° 0.977 m)] Vos=1200V, lo=60A,
energy T,=150C° 0.970 Ves=-3 to 18V, Fig.12,
Turn-off T,=25C° 0.781 Reen=1.9Q, Fig.13
Eorr switching T,=125C° 0.800 m)J L=200uH
energy T,=150C° 0.800
T,=25C° 17.7
Turn-on
taton) _ T,=125C° 18.0
delay time
T,=150C° 175
ns
)=25C° 171
te Rise time )=125C° 16.0 Vos=1200V, lo=60A, Fiq1d
T/=150C° 161 Ves=-3 to 18V, ng'lS’
19.19,
T=25C° 67.6 Ree=1.9Q, 5
Turn-off Fig.16
Taorm . T,=125C° 76.6 L:ZOOHH
delay time
T,=150C° 80.3
ns
T,=25C° 22.0
tr Fall time T,=125C° 20.7
,=150C° 20.7
Lsce Stray inductance 14 nH
www.inventchip.com.cn Rev0.8
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Electrical Characteristics (Per body diode, Tc=25°C unless otherwise specified)

Value . .
Symbol Parameter Unit Test Conditions Note
Min. Typ. Max.
_ 4.0 V [/=40A, Ves=0V, T)=25C°
Vsp Diode forward voltage
3.85 V [r=40A, Ves=0V, T)=175C"°

Electrical Characteristics (Per SBD boost, Tc=25°C unless otherwise specified)

Value . ..
Symbol Parameter Unit | Test Conditions Note
Min. Typ. Max.
_ 1.55 1.80 \ l/=40A, T,=25C° ,
Ve Diode forward voltage Fig.19
2.50 3.00 \ [(=40A, T,=175C°
I¢ Forward current (continuous) 40 A
_ 10 600 Ve=2000V, T,=25C°
13 Diode reverse current MA
100 2000 VF=2000V, T)=175C°
NTC Thermistor Characteristics
Value . .
Symbol Parameter Unit Test Conditions Note
Min. | Typ. | Max.
Rwre Rated Resistance 5 kQ | Tare=25C° Fig.20
AR/R Resistance Tolerance at 25C° -5 5 %
Bas/so B-Value 3380 K Ba/b:[(Ta*Tb)/(Tb—Ta)]*|ﬂ(Ra/Rb)
Prnax Power Dissipation 10 mw
Insulation Coordination
Symbol Parameter Note or Test Conditions Value Unit
Viso Isolation test voltage RMS, f=50Hz, t=30s 3.2 KV
dereep Creepage distance Terminal to heatsink 16.6 mm
dereep Creepage distance Terminal to terminal 10.5 mm
dctear Clearance Terminal to heatsink 10.3 mm
dctear Clearance Terminal to terminal 8.9 mm
CTI =600
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Typical Performance (curves)
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Fig. 10 Gate Charge Characteristics

Fig. 9 Threshold Voltage vs. Temperature
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Package Dimensions (mm) note: two types of pre-keyholes, and choose one
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Notes
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