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1200V SiC MOSFET Power Module Tymax  175°C
Features Package
« High speed switching SiC MOSFETs D
* Simple to drive E
« Kelvin reference for stable operation
) G
Se
S
Benefits (1) S (Driver Source)
« Low switching losses (2) G (Gate)
* Low junction to case thermal resistance (3) D (Drain)
« Very rugged and easy mount (4) S (Source)
« Direct mounting to heatsink (isolated
package) Part # Package Marking
.. GCMX040B120S1-E1 SOT-227 GCMX040B120S1-E1
Applications
 Photovoltaic Inverter
« Battery charger
« Server power supplies
« Energy storage system
RoHS
Absolute Maximum Ratings
Characteristics Symbol Conditions Values Unit
Drain-Source Voltage Vated Vgs=0V, Ip=1pA 1200 \Y
) ) Tc=25°C, V=20V 57
Continuous Drain Current Ibs
Tc=100°C, V=20V 42 A
Body Diode Drain Current Isp Tc=25°C, Vgg=-5V 38
Pulsed Drain Current lpspuse | 1c=25°C, Vgs=20V 160
V, -10/25
Gate Source Voltage SSmax _ Y
Vesop Recommended operational -5/20
Power Dissipation Piot Tc=25°C 242 W
Operating & Storage Temperature T3, Tstorage | CONtiNUOUS -55...175 °C




1200V SiC MOSFET Power Module

Static Electrical Characteristics, at T;=25°C, unless otherwise specified

GCMX040B120S1-E1

o e Values .
Characteristics Symbol Conditions - Unit
min. typ. max.
Drain-Source Breakdown Voltage BVpss Vgs=0V, Ip=1mA 1200 - - V
] Vps=1200V, V=0V - 0.1 1
Zero Gate Voltage Drain Current lpss HA
Vps=1200V, Vgs=0V, T,=175°C - 1 -
| Vs=20V, Vpg=0V - <+10 100
Gate-Source Leakage Current i s DS nA
lgss. Vgs=-5V, Vps=0V - >-10 -100
Ves=Vps, 1p=10mA 2 2.4 4
Gate Threshold Voltage Vst V
Ves=Vps, Ip=10mA, T,=175°C - 1.6 -
Vgs=20V, 1,=40A - 37 52
_ _ Ves=20V, 1,=20A - 35 45
Drain-Source On-Resistance Rpson m
V=20V, 1,=40A, T,=125°C - 56 -
Vss=20V, 1,=40A, T,=175°C - 73 -
Transconductance Ors Vps=20V, 15,=40A - 16 - S
Internal Gate Resistance Ra(iny f=1MHz, V,c=25mV, D-S Short - 1.8 - Q
AC Electrical Characteristics, at T;=25°C, unless otherwise specified
‘. o Values .
Characteristics Symbol Conditions - Unit
min. typ. max.
Input Capacitance Ciss Ves=0V - 3185 -
Output Capacitance Coss Vps=1000V - 141 - pF
Reverse Transfer Capacitance Crss f=200kHz - 11 -
Coss Stored Energy Eoss® | Vac=25mV - 81 - ud
Turn-On Switching Energy Eon - 401 -
ud
Turn-Off Switching Energy Eorr Vpp=800V, Ips=40A, - 71 -
. RG(EX{):Z'SQV
Turn-On Delay Time tb(on) Vgs=-5/+20V, L=273pH, - 15 -
Rise Time tr FWD= GCMX040A120S1-E1 - 5 - ns
Turn-Off Delay Time to(of) - 21 -
Fall Time te - 12 -
Total Gate Charge Qg Ve 2800V, |--=40A - 121 -
Gate to Source Charge Qcs po~ Pl - 49 - nC
- VGs:'S/ZOV
Gate to Drain Charge Qcp - 12 -
o0} [e0]
Body Diode Characteristics, at T;=25°C, unless otherwise specified
Values
Characteristics Symbol Conditions - Unit
min. typ. max.
Diode Forward Voltage Vsp Vgs=-5V, Is=20A - 3.8 - V
Reverse Recovery Time trr |L=40A. V=800V iy - 10 - ns
Reverse Recovery Charge AR resT - 325 - nC
y ~harg Qrr | irdt=9.0A/ns
Peak Reverse Recovery Current lrrM - 46 - A
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Conditions:
T,<175°C

Case Temperature, T¢ (°C)
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Conditions:

re 23. Clamped Inductive Switching Energy

Fi 24. Switchi
Temperature igure Switchin

igure 23. Switching Times vs. Drain Current Figure 24. dv/dt and di




Module GCMX040B120S1-E1
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1200V SiC MOSFET Power Module GCMX040B120S1-E1

Package Dimensions SOT-227
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Svm Millimeters Inches
y Min Max Min Max
31.67 31.90 1.247 1.256
7.95 8.18 0.313 0.322
4.14 4.24 0.163 0.167
4.14 4.24 0.163 0.167
4.14 4.24 0.163 0.167

14.94 15.09 0.588 0.594
30.15 30.25 1.187 1.191
38.00 38.10 1.496 1.500

4.75 4.83 0.187 0.190
11.68 12.19 0.460 0.480
9.45 9.60 0.372 0.378
0.76 0.84 0.030 0.033

12.62 12.88 0.497 0.507
25.15 25.30 0.990 0.996
24.79 25.04 0.976 0.986

N|<|X|Z|[<|c|H|wn|m|lo|T|o|Z|Z2|r|X|e|—|x|®|n|m|o|O]|w|>

3.02 3.15 0.119 0.124
6.71 6.96 0.264 0.274
4.17 4.42 0.164 0.174
2.08 2.13 0.082 0.084
3.28 3.63 0.129 0.143
26.75 26.90 1.053 1.059
3.86 4.24 0.152 0.167
20.55 26.90 0.809 0.814
5.45 5.85 0.215 0.230
3.15 3.66 0.124 0.144
0.00 0.13 0.000 0.005




1200V SiC MOSFET Power Module

GCMX040B120S1-E1

Revision History

Date Revision Notes

12/6/2021 0.1 Preliminary release
8/19/2022 1.0 Initial release
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