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1200V/40 mQ SiC MOSFET
in SOT-227 Package

Preliminary Datasheet
GCMS040A120S1-E1

VCES = 1200V
Io = 40A @T= 80°C
Ros on= 40 mohm @ T,= 25°C

Features

¢ High speed switching SiC MOSFETs

* Freewheeling diode with zero reverse recovery
SiC SBDs

* Low Rps_on

¢ Simple to drive

e Kelvin reference for stable gate driving

¢ High junction temperature operation

* Positive temperature coefficient for easy to
parallel mounting

Applications

¢ Photo Voltaic Inverter

¢ Aerospace actuators

e Server Power supplies

* High voltage AC/DC Converter

Benefits

* Qutstanding power conversion efficiency at
high switching frequency operation

¢ Low switching losses and Low EMI noises

¢ Very rugged and easy mount

e Direct mounting to heatsink (isolated package)

e Low junction to case thermal resistance

RoHS * Easy paralleling due to positive Tcof Ve
* RoHS Compliant
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Absolute Maximum Ratings (T;=25°C unless otherwise specified)

Parameters ‘ Symbol ‘ Conditions ‘ Specifications Units
SiC MOSFETs
Maximum Drain-Source Voltage Vpss Tj=25 °c~150°C 1200 \
Continuous Drain Current Ip (poy Tj=25 OC, Vgs=20V 60 A
T, =150 °C, Vgs=20V 40 A
Pulse Drain Current Ib(puise) Pulse width tp limited by 160 A
Timax Tc=25 °C
Gate-Source Voltage Vs Absolute max value -10/+25 Vv
SiC SBDs
Maximum Reverse Voltage VRrm 1200 \%
Average Forward Current Ipav Tj=25 °c 30 A
T,=150°C 15 A
Non-repetitive Forward Surge Current lesm Pulse width tp limited by 60 A
ijax
SOT-227 Modules Thermal Properties
Maximum Power Dissipation Po Tc=25 °c TBD w
Tc=100°C TBD w
Operating Junction Temperature T -40 ~ 150 °c
Storage Temperature Tst6 -40 ~ 150 °c
Electrical Characteristics (T=25°C unless otherwise specified)
Parameters ’ Symbol | Conditions ’ Min ’ Typ | Max ‘ Units
SiC MOSFETs
Drain-Source Breakdown Voltage Vigripss | Ves=0V, 15=100pA 1200 - -- \
Gate Threshold Voltage Vas(th) Vps= 10V, Ip=10mA, T; = 25 °c 2.4 2.8 - \"
Vps= 10V, [p=10mA, T; = 150 °c 1.8 2.0 - Vv
Zero Gate Voltage Drain Current Ioss Vps=1200V, Vgs=0V, T; = 25 °c - 1 100 LA
Vps=1200V, V=0V, T; = 150 °c - TBD | TBD pA
Gate Source Leakage Current lgss Vas=20V, Vps=0V - - 250 nA
Internal Gate Resistance Rg f=1MHz, Vac = 25mV, per die 1.8 Q
Drain-Source On-state Resistance Ros(on) Ves= 20V, [p=40A, T; = 25 °c - 40 52 mQ
Vgs= 20V, [p=40A, T; = 150 °c - 84 100 mQ
Trans-conductance 8fs Vps= 20V, [p=40A, T; = 25 °c 15 S
Vps= 20V, 1p5=40A, T, = 150 °C 13
Input Capacitance Ciss Vs = OV, Vps = 1000V, freq = - 1.9 - nF
Output Capacitance Coss IMHz, Ve = 25mV - 150 - pF
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Reverse transfer Capacitance Cres - 10 - pF
Turn-on Delay Time td(on) Vps = 800V, Vgs = -5/20V - 15 - ns
Rise Time t, Io = 40A, Rg(exty = 2.5Q, - 53 - ns
Turn-off Delay Time toom L = 85uH. Refer to definition - . ~ ”
Fall Time t - 35 - ns
Turn-on Switching Loss Eon 1.0 m)J
Turn-off Switching Loss Eorr 0.4 m)J
Total Gate Charge Q, Vbs=800 V, Vgs = -5/20V - 115 - nC
Ip = 40A
SiC SBDs
Maximum peak repetitive reverse VRrwm 1200 - -- Vv
voltage
Maximum Reverse Leakage Current lrm Vr=1200V, T;= 25 °c -- 4.1 100 HA
Vg = 1200V, T, = 150 °C - 606 | . LA
Diode Forward Voltage Ve le= 15A,T;=25 °c -- 1.5 17 Vi
lg= 15A, T;= 150 °C - 2.3 - v
Total Capacitive Charge Qc Vr=1200 V, lr<Irmax - 52 - nC
Switching Time te dl/dt = 500 A/us, T; = 25 °C - - 10 ns
Total Capacitance C Vg=1V,f= 1 MHz -- 895 -- pF
Vr=600V, f= 1 MHz - 52 -- pF
Vr=1200V, f= 1 MHz - 43 -- pF
Thermal and Package Characteristics (Tj=25°C unless otherwise specified)
Parameters Symbol | Conditions Min Typ Max | Units
Junction to Case Thermal Resistance | Ryuc MOSFET -- -- 0.6 | ° /W
SBD - —- | 065 | %c/w
Junction to Ambient Thermal Rrua MOSFET -- -- T8D | °C /W
Resistance SBD . . TBD | °C /W
Mounting Torque My 1.5 N-m
Terminal Connection Torque Mgt 13 -- 1.5 N-m
Package Weight W, 32 g
Isolation Voltage VisoL lisoL < 1mA, 50/60Hz, t=1 min 2500 Vv
Part Number and Pin assignment
Part Number Rating Pin 1* Pin 2 Pin 3 Pin 4*
GCMS040A12051-E1 tzigzigj\s—"”ﬂo mohm, Source Gate Drain Source

* pin 1 could be used as a kelvin reference terminal, and pin 4 is assigned for main source power terminal.
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SOT-227 Package Outline and Dimension

Millimeters Inches
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

(%))
<
3

A M4 HEX NUTS K=
B (4 plcs) Y
P
=

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
3.02 3.15 | 0.119 | 0.124
6.71 6.96 | 0.264 | 0.274

£ | 1 414 | 424 | 0.163 | 0.167
{ \ ) H 14.94 | 15.09 | 0.588 | 0.594
(@ ; = 30.15 | 30.25 | 1.187 | 1.191
% D i 38.00 | 38.10 | 1.496 | 1.500
O/ W N M V o
t \ T
©

QO

v 417 | 442 | 0.164 | 0.174
T EF 2.08 | 2.13 | 0.082 | 0.084
S I Y 328 | 363 | 0.129 | 0.143
— 26.75 | 26.90 | 1.053 | 1.059
s i
A 5 R 386 | 424 | 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
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