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Silicon Carbide Power MOSFET
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Vps = 3300 Vv
Featu reS RDS(on) = 50 mQ
®  High Blocking Voltage with Low On-Resistance b@25C = 68 A
® High Speed Switching with Low Capacitance
® Temperature-Independent Switching
® Easy to Parallel and Simple to Drive
Benefits
®  Higher System Efficiency
®  High Temperature Operation §] ——
® Reduced Cooling Requirements &
® Increased Power Density
- D :Dni
® Increased System Switching Frequency 52 Sk: Driver Souros
S S2: Power Source
Applications
PP TO-247-4
®  Solar Inverters Pin definition
® Rail Traction
®  Motor Drives
® Ultra-Fast EV Chargers
® Pulsed Power applications Part Number Package Marking
LGE3M50330Q| TO-247-4 LGE3M50330Q
Maximum Ratings (Tc=25C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
Vpsmax | Drain-Source Voltage 3300 \Y V=0V, I,=100pA
Vesmax | Gate-Source Voltage -10/+22 Vv Absolute maximum values
Vesop Gate-Source Voltage -5/+18 Vv Recommended operational values
68 Ves=18V, T.=25C
Ib Continuous Drain Current A -
42 Ves=18V, T.=100°C
Ippuisey | Pulsed Drain Current 150 A Pulse width t, limited by Tjmax
Po Power Dissipation 560 W | T=25C, T=150"C
Operating Junction and Storage | -55to +175 .
TJ: TSTG C
Temperature

Assumes a Re3c<0.22°C/W

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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LGE3M50330Q

Silicon Carbide Power MOSFET
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Electrical Characteristics (Tc=25C unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. Unit Test Conditions Note
V(gRr)pss Drain-Source Breakdown Voltage 3300 / / Vv Vgs=0V, Ip=100pnA
2.0 2.6 4.0 Vps=Vgs, 1p=18mA
Vesith) Gate Threshold Voltage \Y -
/ 1.8 / Vps=Vgs, Ip=18mA, T,=150C
Ipss Zero Gate Voltage Drain Current / 1 100 HA Vps=3300V, Vgs=0V
lgss+ Gate-Source Leakage Current / 10 250 nA Vps=0V, Vgs=22V
lgss- Gate-Source Leakage Current / 10 250 nA Vps=0V, Vgs=-8V
/ 50 70 Ves=18V, 1p=50A
Ros(on) Drain-Source On-State Resistance mQ -
/ 120 160 Ves=18V, 1p,=50A, T,=150°C
/ 21.4 / Vps=20V, 1p=50A
8ts Transconductance S
/ 20.2 / Vps=20V, 1p,=50A, T,=150°C
Cics Input Capacitance / 5050 / Vgs=0V
Coss Output Capacitance / 360 / pF Vps=1700V
Crss Reverse Transfer Capacitance / 18 / f=1MHz
Eoss Coss Stored Energy 514 w Vac=25mV
Eon Turn-On Switching Energy 6.18 ) Vps=1700V, Vgs=-5V/20V
Eorr Turn-Off Switching Energy 3.77 Ib=35A, Rgexyy=2.5Q, L=200puH
ta(on) Turn-On Delay Time 34
t, Rise Time 47.2 Vps=1700V, Vgs=-5V/20V, I,=35A
ta(ofs) Turn-Off Delay Time 88 ns Reexy=2.5Q, Ri=40Q
t; Fall Time 39.2
Ra(int) Internal Gate Resistance / 1.2 / 0 f=1MHz, V5c=25mV
Qqs Gate to Source Charge / 72 / Vps=1700V
Qep Gate to Drain Charge / 54 / nC Vgs=-4V/18V
Q Total Gate Charge / 262 / 1,=40A
Reverse Diode Characteristics
Symbol Parameter Typ. | Max. Unit Test Conditions Note
Vsp Diode Forward Voltage 12 / Vv Vos=V, lso=25A
3.8 / Ves=-4V, Isp=25A, T,=150C
I Continuous Diode Forward Current / 68 A T=25C
t., Reverse Recover Time 61 / ns
Q. Reverse Recovery Charge 298 / nC Vz=1700V, Isp=20A
lirm Peak Reverse Recovery Current 8.9 / A

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Typical Performance

LGE3M50330Q

Silicon Carbide Power MOSFET
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Figure 1. Output Characteristics T.=25°C

Figure 2. Output Characteristics Ts= 100 °C
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Figure 5. On-Resistance vs. Drain Current

For Various Temperatures

Figure 6. On-Resistance vs. Temperature

For Various Gate Voltage

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Silicon Carbide Power MOSFET

N ULGE

Typical Performance

60 -1 0
Conditions: T 0
_ so] | Ves=20V
< tp<200us < 110
e o>
40 -
- -
g 5 1-20
5 304 £
© C
2,: 5. 1 UNRRURPR FUTOERRRN: - SURGTRPRPRE g 1-30
3 5
b4 @
£ qodo D & Conditions: || 40
- - T,=25C
& ; & T
0 ; i ] : d tp<200us
& T v 1 ’ T A T L T N T A 1 : . . : ) . . P - — - 1 | _50
0 2 4 6 8 10 12 14 :
Gate-Source Voltage, V. (V) Drain-Source Voltage, V, (V)
Figure 7. Transfer Characteristic for Figure 8. Body Diode Characteristic at 25 °C
Various Junction Temperatures
-6 -5 -4 -3 -2 A 0
. 0 4.0 Hme——" "] Conditions: |:
35 W5 Se—. - }'TDS=1‘;GSA ;
— — 4 : s : : = m. £
= 110 Z a0 b S A—
2 g — : :
= A ; — ; : :
k-] - g 2B “"——s___-\ ceewrnened
o o ] i ) i 2 5 :
t .g 20 d ,_-_“‘-l
= o o | T S 2
o > ] : - -
§ .4 -30 % 1.5
z 2 ol
& - 2 1.0+
'E, Conditions: || 49 ﬁ ]
& T,=150C 0.5
t,<200us - 0.0 : : ; i
: 0 50 75 100, 125 150
Drain-Source Voltage, V. (V) Junction Temperature, T, (C)
Figure 9. Body Diode Characteristic at 150 °C Figure 10. Threshold Voltage vs. Temperature
700 - -
: : Conditions: 0=
6004 - TC=25°C /.| Vps =20V g:
] d tP<200us a
103
_ 500 - :
z :
T2 4004 0%
N :
5 300 = 1600-] 1e
z < 1 2
S = 1200 40 2
&~ 2001 ‘;n z
z 30 2
E 800 £
100 . 20¢
£ 400 H
kS 10 3
04 . ; . ; . £, 1, 2
0 20 40 60 80 100 g ] 0 %
Drain-Source Carrvent, I, (A) 200 100 O 100 200 300 400 500 600 700 800
Figure 11. Power Dissipation vs. Drain Current Figure 12. Switching waveforms

Various Junction Temperatures

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Package Dimensions
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MIN NOM MAX
A2 l.85 2. 00 2. 15
b 1. 05 .20 1.35
RECOMMENDED LAND PATTERN bl 100 130 160
b2 2.35 2. 65 2. 95
( 0. 50 0. 60 0.70
D 22. 34 22. 54 )2. 74
508 os D1 16.00 | 16.50 | 17.00
&) z D2 0.97 1. 17 .37
449‘(’),@ o 2.3 2. 54 2. 74
el 1. 88 5. 08 5. 28
I 15, 60 15. 80 16. 00
£l 13.50 [4. 00 14. 50
E2 1. 80 5. 00 5. 20
L. 8. 08 18. 38 18. 68
I1 2.38 2.58 2.78
UNIT: mm D 3.50 | 3.60 | 3.70
pl 6. 60 6. 80 7. 00
4] 6. 00 6. 15 6. 30
S 6. 00 6. 15 6. 30
Packge Packing Box Size Quatity(pcs/box) Carton Size Quatity(pcs/carton)
LxWxH(mm) LxWxH(mm)
TO-247 30pcs/Tube 570x155x50 450 580%340x125 1800

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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