LGE3M18120Q

Silicon Carbide Power MOSFET

AL\ BE

Vps = 1200 V
lo@25°C = 105A
Rbson) = 18mQ

Features
e High Blocking Voltage
e High Frequency Operation
e Low on-resistance TO-247-4
e Fast intrinsic diode with low reverse recovery
e 100% avalanche tested
Drain
Beneflts e
Higher System Efficiency
o Parallel Device Convenience without &
thermal runaway o
e High Temperature Application .
e Hard Switching & Higher Reliability s P
e Easy todrive e
Appllcatlons
Motor Drives
e Solar / Wind Inverters :
Part Number Package Marking

¢ EV Charging Station
e AC/DC converters LGE3M18120Q | TO-247-4 LGE3M18120Q

e DC/DC converters
e Uninterruptable power supplies

Maximum Ratings (Tc=25°C unless otherwise specified)

Parameter Symbol Test conditions Value Unit
Drain - Source Voltage Vbsmax Vss=0V, Ip=100uA 1200 V
Gate - Source Voltage (dynamic) V Gsmax AC (f>1 Hz) -10/+25 V
Gate - Source Voltage (static) Vasop static -5/+20 \
Continuous Drain Current Io Vas = 20V, Tc=25°C 105 A
Ves = 20V, Tc=100°C 74
Pulsed Drain Current Ippuse) | Tc=25°C 220 A
Total power dissipation Po Tc=25°C 428 w
Avalanche Capability Eas Vop = 100V, Ves=20V, L=2mH 784 mJ
Avalanche Capability lav Voo = 100V, Ves=20V, L=2mH 28 A
Operating Junction Temperature Ty -55t0175 | °C
Storage Temperature Tste -55t0 175 | °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device
functionality should not be assumed, damage may occur and reliability may be affected.

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Electrical Characteristics (Tc=25°C unless otherwise specified)

Parameter Symbol Test conditions Min | Typ | Max | Unit
Drain-Source Breakdown
Voltage V(BR)DSS Ves =0V, Ip = 100|JA 1200 \%
Vps = Vs, Ip = 20mA 19 | 245 | 3.8
Gate Threshold Voltage Vasitn) Vos =T\jG=S’1IEO=O(2:0mA’ 1.7 \Y
Vps = Ves, Ip = 20mA, 16
T,=175°C '
zero Gate Voltage Drain lbss | Vos=1200V,Ves=0V | 0 1 | 50 | pA
Gate-Source Leakage Current lass Vgs = 20V, Vps = OV 0 1 200 | nA
Gate-Source Leakage Current lgss Vss = -5V, Vps = OV -200 -1 0 nA
Ves =20V, Ib=50 A 18 26
Vas =20V, Ib=50A, 30
Drain-Source On-State R T,=150°C mo
Resistance DS(on) Vas = 20V, Ip= 50 A, 34
T,=175°C
VGs=18V, |D=50A 20
VDS = 20V, |D =50 A, 39
VDs = 2OV, |D =50 A, 34
Transconductance Oss T, =150°C S
Vps =20V, Ip=50A, 33
T,=175°C
Input capacitance Ciss 4800
Output capacitance Coss Vps = 1000V, Vgs = 0V 225 pF
Reverse transfer capacitance Crss f=1MHz 10
Coss Stored Energy Eoss 150 uJ
Total gate charge Qq _ _ 235
Gate-source charge Qqs Vos = 800|V,:V5<;8;\ V20V 62 nC
Gate-drain charge Qg P ’ 75
Internal gate input resistance Rg(int) f=1MHz, Ipb = 0A 3.6 Q
Turn-On Switching Energy Eon 400 ul
Turn-Off Switching Energy Eorr _ _ 135
Turn-On Delay Time ta(on) VDSI_ ?%%X \R/,GS N __52\2/220\/’ 15
Rise Time tr T ooud 22 s
Turn-Off Delay Time oo M 44
Fall Time tf 11

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Reverse Diode Characteristics (Tc=25°C unless otherwise specified)

Parameter Symbol Condition Min | Typ | Max | Unit
VGS = -5V, |SD = 25A, 4.3
VGS = -5V, |SD = 25A, 3 9
Diode Forward Voltage Vsp T,=150°C ' \Y,
VGS = -5V, ISDQ= 25A, 3.8
T,=175°C
Continuous Diode Forward Is Ves = -5V 91 A
Current
Reverse Recovery time ter 30 ns
Ves = -5V, Isp = 50A,
Reverse Recovery Charge Qr V= 800V, dif/dt = 3700 Alus 970 nC
Peak Reverse Recovery - 53 A
Current
Thermal Characteristics
Parameter Symbol Condition Min Typ | Max | Unit
Thermal Resllstance Rin(-c) junction-case 0.27 | 0.35 |°C/W
(per device)

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

100 !

P11 [T —— pressseesssssnssaaees g 100000 —Ciss Vesz OV, |
= f=1MH

Vps = 800V —Coss ik

Ips = 50A k

L. = 2mA —Crss

15 4. 'es = 10000 ; :

s T,=25°C
8
= - ! |
E 10 s 5 000 i |
o :
s 8 ; + s e
g | B :
> g e R I U U
8 g e
5 3
o 4
[7]
2
aQ
[}

o — i
10 ot S SR N N L _ .
-5
0 50 100 150 200 250 1
0 100 200 300 400 500 600 700 800 00 1000 1100 1200
Gate Charge, Qg (nC) Drain-Source Voltage, Vps (V)
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Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Typical Performance
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Figure 13. Body Diode Characteristics @ 25°C Figure 14. Body Diode Characteristics @ 175°C
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Figure 15. 3 Quadrant Characteristics @ 25°C Figure 16. 3 Quadrant Characteristics @ 175°C
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Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.

B http ://WWW.Igesemi Nefodeg
Revision:20240217-P6 mail:lge@lgesemi.com



LGE3M18120Q

Silicon Carbide Power MOSFET
A LGE Y

Typical Performance

1.E40 4

Thermal impedance Z,,.) (°C/W)

—Single
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Pulse Width t,(S)

Figure 19. Transient Thermal Impedance
(Junction — Case)

Switching Times Definition and Test Circuit

A VGSS
Vas 90 %
vVGs .
L= 200uH /N soa. 1200v
X SiC Schottky
t Vpe
O 7T
0
R; |jw & DUT
] _||_
t i

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Package Dimensions oL MILLIMETERS
(TO-247-4 Package) MIN MAX
A 483 521
—.—‘-—\MEDTFE {L’HE‘ Al 229 2.54
B = (6.35)+=— .' - t}zx.z | j{ A’:Q 1.91 2.16
i 1 YT ~— = b 1.07 1.28
oL (@) |5 b 1.07 1.33
Db T N | I b1 239 204
e | @] j{ : :
(e3) - Jl s s b2 2.39 2.84
1= b3 1.07 1.60
gﬁ% xR s b4 1.07 150
o \‘ | \ !_7 _71 \ J " -
ol ook Ao b5 2.39 269
if ({ }? “\PCLISHw bG 239 264
i [l ¢ 055 0.65
c 0.55 0.68
I 1 A 4 D 23.30 23.60
| jd.ﬁ\ ——
b D1 16.25 17.65
D2 0.95 1.25
E 1575 16.13
E1 1310 1415
~—=t—}' b2,b4,b6 E2 3.68 510
BASE METAL E3 1.00 1.90
r \J E4 1238 1343
“f_ N P e 254 BSC
Jf el 5.08 BSC
_ N 4
PLATING - =0 b1,b3,b5
LATN ] 1731 17.82
SECTION "F-F". "G-G" AND "H-H" )
SCALE: NONE L1 3.97 437
L2 2.35 265
aP 3.51 3.65
Q 549 6.00
S 6.04 630
T 17.5° REF.
W 35 ° REF.
X 4¢ REF.
NOTE ;
1. ALL METAL SURFACES: TIN PLATED.EXCEPT AREA OF CUT
2. DIMENSIONING & TOLERANCEING CONFIRM TO
ASME Y14.5M-1994.
3. ALL DIMENSIONS ARE IN MILLIMETERS.
ANGLES ARE IN DEGREES.
Packge Packing Box Size Quatity(pcs/box) Carton Size Quatity(pcs/carton)
LxWxH(mm) LxWxH(mm)
TO-247 30pcs/Tube 570x155%50 450 580x340x125 1800

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