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Features

L High speed switching

® Very low switching losses

L High blocking voltage with low on-resistance

L Temperature independent turn-off switching losses
L Halogen free, RoHS compliant

Benefits

Drain
(Pin 1, TAB)

L Cooling effort reduction

L Efficiency improvement

L Reduced cooling requirements . i

L Increased power density (Pin 4)

° Increased system switching frequency Sourca Sourae
il 354 (Pin 3) (Pin2)
D ssac

Applications T0-247-4

Pin definition
L EV motor drive

o PV string inverters

o Solar power optimizer

o Switch mode power supplies

Table1 Key performance and package parameters

Ips Rpson), typ
Type Vbs (Te=25°C,  [(Vas=18V,Ip=100A, |  Tjmax Marking Package
Rin (j—c,max)) TJZZSOC)
LGE3M14120Q 1200 V 152 A 14 mQ 175°C LGE3M14120Q [TO-247-4
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1. Maximum ratings

L GE3M14120Q

Table2  Maximum rating (Tc = 25°C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
VDS max Drain source voltage 1200 AV Vgs=0V, Ip=100 pA
VGs.max Gate source voltage -8 /422 AV Absolute maximum values
Vésop Gate source voltage -4 /+18 AV Recommended operational values
152 Vas =18V, Tc=25C
Ip Continuous drain current A Fig.19
108 Vas =18V, Tc=100°C
Ip(pluse) Pulsed drain current 340 A Pulse width tp limited by Tjmax Fig.22
P, Power dissipation 625 W Tc=25°C,T;=175°C Fig.20
Operating Junction and storage A 175
- + °
T3, Tstg temperature 0to c
T, Soldering temperature 260 °C 1.6mm (0.063”) from case for 10s
. 1 Nm
T Mounting torque ] M3 or 6-32 screw
M 8.8 Ibf-in
2+ Thermal characteristics
Table3  Thermal characteristics'
Symbol Parameter Value | Unit Test Conditions Note
Ringc) Thermal resistance from junction to case 0.24
oC/W Fig.21
Ring-a) Thermal resistance from junction to ambient 33

! Not subject to production test. Parameter verified by design/characterization.
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LGE3M141200Q
Silicon Carbide Power MOSFET
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3. Electrical characteristics

3.1 Static characteristics

Table 4  Static characteristics (Tc = 25°C unless otherwise specified)

Symbol Parameter Min. | Typ. |Max.| Unit Test Conditions Note
V(BR)DSS Drain-source breakdown voltage | 1200 - - \% Vas =0V, Ip = 100pA
23 2.8 4 A\Y Vps = Vgs, Ip = 28mA
Vs Gate threshold voltage Vps = Vas. Ip = 28mA Fig.11
- 2.0 - A% ’ ’
TJ=175°C
I Zero gate voltage drain current - 1 100 | pA Vps = 1200V, Vgs = 0V
DSS
I Gate source leakage current - - 100 | nA Vgs =18V, Vps =0V
GSS
- 17 21 Ves =15V, Ip= 100A
28 Vas =15V, Ip = 100A,
R Current drain-source Tj=175°C Fig.4,5
DS(on) on-state resistance - 14 18 me Vas = 18V, Ip= 100A ,0
27 Vas =18V, Ip = 100A,
Tj=175°C
- 71 - Vps =20V, Ip = 100A
gfs Transconductance o3 ] S Vbs = 20V, Ip = 100A, Fig.7
- Ty=175°C
R, it Internal gate resistance - 0.9 - Q Vac=25mV, f=1IMHz
- 4.0 - Vas = -4V, Isp = 50A .
) Fig.8,9,
Voo Diode forward voltage 35 A" Vas = -4V, Isp = 50A, 10
' Tj=175°C

3.2 Dynamic characteristics

Table S Dynamic characteristics (Tc = 25°C unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. Unit Test Conditions Note
Cis Input capacitance - 5469 -
Coss Output capacitance - 235 - oF Vps= 1000V, Vgs =0V Fig 17,18
Ty=25°C, Vac=25mV
Ciss Reverse capacitance - 17.5 -
f=100KHz
Eoss Coss stored energy - 150 - W Fig.16
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Qgs Gate source charge - 54 -
Q Gate drain ch 45 Vps =800V, Vgs =-4/+18V
ate drain charge - - '
ed g nC Ip = 100A Fig.12
Qg Gate charge - 230 -
3.3 Switching characteristics
Table 6 Dynamic characteristics(Tc = 25°C unless otherwise specified)
Symbol Parameter Min. | Typ. ([Max. | Unit Test Conditions Note
Eon Turn on switching energy - 812 -
oo wJ Fig.26
Eofr Turn off switching energy - 383 -
td con) Turn on delay time . 19 - Vps= 800V, Vgs = -4/+18V
— Ip=100A, Rg =2.5Q,
& Rise time - 29 - L = 120uH Fig.27,
td coff Turn off delay time - 42 - s 28
tr Fall time - 9.3 -
Table 7  Body diode characteristics
Symbol Parameter Min. | Typ. |Max. | Unit Test Conditions Note
- 4.0 - A% Vags = -4V, Isp = 50A .
. Fig.8,9,
Vsp Diode forward voltage Vas = -4V, Isp = S0A 10
- 35 - ’
v Ty=175°C
Is Continuous diode forward current - 152 - A Vas = -4V, Tc =25°C
tor Reverse recovery time - 66 - nS Vr=800V, Vgs =-4V
Ip = 100A
Qur Reverse recovery charge - 1830 - nC [?
di/dt = 3000A/uS,
Lirm Peak reverse recovery current - 52 - A Ty=175°C

Note : When using SiC Body Diode the maximum recommended Vgs= -4 V
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4. Electrical characteristic diagrams
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Figure 3. Output characteristics Ty= 175 °C Figure 4. Normalized on-resistance vs. temperature

| http://WWW. | gesemi . C O ' '
Revision:20230215-P5 sales05@lgesemi.com



A GE

40 Conditons:

. Vge = 18V
% T, < 200us
< 30

g Tewse| |
c
S

17
a 20
§ T, = 40C

s T, =25C
© 10 :

[e]

a
o

0 30 60 90 120 150

Ips, Drain to Source Current (A)

Figure 5. On-resistance vs. drain current
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Figure 7. Transfer characteristic for various junction temperatures
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Figure 9. Body diode characteristic at T =25 °C
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Figure 6. On-resistance vs. temperature for various gate voltage
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Figure 8. Body diode characteristic at Ty = -40 °C
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Figure 10. Body diode characteristic at T = 175°C
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Figure 11. Threshold voltage vs. temperature
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Figure 13. 3rd quadrant characteristic at Ty =-40 °C
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Figure 15. 3rd quadrant characteristic at Ty =175 °C
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Silicon Carbide Power MOSFET
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Figure 14. 3rd quadrant characteristic at Ty = 25 °C
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Figure 17. Capacitances vs. drain-source voltage (0 - 200V)
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Figure 19. Continuous drain current derating vs.case temperature
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Figure 21. Transient thermal impedance (junction - case)
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Silicon Carbide Power MOSFET
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Figure 18. Capacitances vs. drain-source voltage (0 - 1200V)
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Figure 20. Maximum power dissipation derating vs.
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Figure 23. Clamped Inductive switching energy vs.
drain current (Vpp = 800V)
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Figure 27. Switching times vs. Rg(ext)
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Figure 26. Clamped inductive switching energy vs. temperature
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5. Package drawing (T0-247-4L)

E
127 »
(6,35 > A . £1 SvmBoL DIMENSIONS

£3 f(ma ) N a2 & £s | ~op1 MIN. | NOM. | max.
T — ':: - l{ i A 4,83 5.02 521
o lT @ i @ ¢ _— ' » Al 2,29 241 254
4 e [} | A2 191 200 | 216
- L Bt ! A b 1,07 1.20 1.28
a | | ~POLISH a : ppes — o
; b 2,39 2.67 2.84
o} b2 2,39 2,67 2,84
T b3 1.07 130 1,60
Exposed Cu | b4 1,07 1,30 1,50
I / I b5 239 253 259
. B ' . b6 2,30 2,53 2,64
il 1 i c 0,55 0,60 0,68
‘ RHE d cl 0,55 0,60 0,65
4y o 1] : D 2330 2345 23,60
il \if4 Ty ! D1 16,25 16,55 17,65
‘L oz 0.95 119 125
© E 15,75 15,84 16,13
E1 13,10 14,02 14,15
E2 2,68 4,40 510
@224 E3 1.00 145 1,40
b'.be.b4,bb E4 12,38 13.26 13.43

1.7 - e 254 BSC

[ \ oo (l) % C+1 al 5.08 BSC
J; 4 i L 17.31 1757 17.82
254 L1 3.97 419 437
554 (b,b1,b3,b5) L2 235 | 250 | 285
5.08 Section F--F, G=G, H=H ::1 = ”:":EE e
Q 549 579 6.00
3 6.04 617 6,30
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6. Test conditions
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Figure A. Definition of switching times Figure B. Dynamic test circuit
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Figure C. Definition of diode switching
characteristics

Figure C. Definition of body diode

switching characteristics
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