AZ Power Inc. S2M120R040W

Providing A to Z Power Solutions SiC Power MOSFET

Features: Benefits: Symbol Value Unit
e 1200V High Blocking Voltage e Increased frequency Vs 1200 %
e Low On-Resistance e Minimal switching loss lbs (Teezsec 80 A
e High Speed Switching e Higher Efficiency Roson 40 mQ
e Easy to Parallel e Low cooling requirement

Outline Circuit

Applications:
e Switch Mode Power Supply
e High Voltage DC/DC Converters 17
e Solar Inverters 2'3,
e Motor Drivers
TO-247-3
Maximum Ratings (Tc=25°C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions
Vbsmax Drain-Source Voltage 1200 \' Vas=0V, Ips=100pA
Vesmax Gate-Source Voltage -10/+25 Y, Absolute Maximum values
Vasop Gate-Source Voltage -5/+20 \Y Recommended operational values
80 Ves=20V, Tc =25°C
Ips Continuous Drain Current A
50 Ves=20V, Tc =100°C
Ips(pulse) Pulsed Drain Current 160 A Pulse width t limited by Tjmax
Pp Power Dissipation 312 '\ Tc=25°C, T,=150°C
Ty max Operating Junction Temperature 150 °C
Tstg Storage Temperature Range -55t0 150 °C
Thermal characteristics
Symbol Parameter Min. Typ. Max. Unit
Rthic Thermal resistance - 0.40 - °C/W
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Electrical Characteristics (Tc=25°C unless otherwise specified)

$S2M120R040W

SiC Power MOSFET

Value
Symbol Parameter Unit Test Conditions
Min. | Typ. | Max.
V(gr)bss Drain-Source Breakdown Voltage 1200 - \Y Ves=0V, Ips=100pA
1.2 2.2 3 Vpbs=Vas, Ips=10mA, T, =25°C
Vasith) Gate Threshold Voltage N \%
1.5 - VDS=VGS; |Ds=10mA, TJ=150°C
Ipss Zero Gate Voltage Drain Current - 5 100 A Vps=1200V, Vgs=0V
lgss Gate-Source Leakage Current - 250 nA Ves=20V, Vps=0V
- 38 50 Ves=20V, Ips=40A, T, =25°C
Rpson Drain-Source On-State Resistance mQ
- 60 - Ves=20V, Ips=40A, T,=150°C
s Transconductance - 13.3 - S Vps=20V, lps=40A
Ra,int Internal Gate Resistance - 1.25 - Q f=1 MHz, Vac=25mV
Ciss Input Capacitance - 3012 -
Coss Output Capacitance - 196 - pF Vps=1000V, Ves=0V
Crss Reverse Transfer Capacitance - 19 - f=1 MHz, Vac=25mV
Eoss Coss Stored Energy - 120 - w
Eon Turn-On Switching Energy - 719 - Vpp=800V, Vs=-5/20V, Ips=40A, Reexm=12,
w
Eof Turn-off Switching Energy - 79 - L=0.5mH
td(on) Turn-On Delay Time - 16 -
VDD=800V, VGS=-5/20V, |Ds=4OA, Rg(EXT)=1Q,
tr Rise Time - 18 -
ns Ri=20 Q,
Ta(off) Turn-off Delay Time - 30 - o )
Timing relative to Vps
ts Fall Time - 13 -
Qgs Gate to Source Charge - 52 -
Qep Gate to Drain Charge - 86 - nC Vas=-5/20V, Vps=800V, Ips=40A
Qg Total Gate Charge - 216 -
Body Diode Characteristics
Value
Symbol Parameter Unit Test Conditions
Min. | Typ. | Max.
- 43 - Vas=-5V, lsp=10A, T; =25°C
Vsp Diode Forward Voltage \%
- 3.8 - Vis=-5V, lsp=10A, T,)=150°C
Isp Continuous Diode Current - 57 - A
tir Reverse Recovery Time - 68 - ns Ves=-5V, lsp=40A, VR=800V,
Qrr Reverse Recovery Charge - 408 - nC di/dt=1250A/us

S2M120R040W, Rev. 1.0

Page 2 of 9




I <

AZ Power Inc. S2MM120R040W

Providing A to Z Power Solutions SiC Power MOSFET

I Peak Reverse Recovery Current 14 A

Typical Performance
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[ AZ Power Inc. S2M120R040W

Providing A to Z Power Solutions SiC Power MOSFET

Fig. 5 3 Quadrant Characteristics, T,)=25°C Fig. 6 3 Quadrant Characteristics, T)=150°C

Typical Performance
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Typical Performance

Thermal Impedance (K/W)
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Fig. 17 Capacitances vs Vps (200V)
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$S2M120R040W

SiC Power MOSFET
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Providing A to Z Power Solutions SiC Power MOSFET

Typical Performance
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Providing A to Z Power Solutions SiC Power MOSFET
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Eon=Jlp - Vps dt
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$S2M120R040W

SiC Power MOSFET

Pulse Width
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AZ Power Inc. S2M120R040W

Providing A to Z Power Solutions SiC Power MOSFET

Package  TO-247-3 (Unit: mm)

COMMON DIMENSIONS

E A & a
3 —a2|— " s 7@ (UNITS OF MEASURE=MILLIMETER)
=] SYMBOL | MIN NOM MAX
,:E, L Ul, = . A 200 | 500 | 510
’J_ | L] l & Al 2.31 2.41 2.51
UL S O T = “\ A2 1.90 2.00 2.10
| L] c 0 - 0.15
€0 = 3 ?16 = ?;2
S/ @ : 2
bi 1.15 1.2 1.22
Ly b2 1.95 - 2.06
- b3 1.95 200 | 2.02
b4 2.96 - 3,06
b5 2.95 | 300 | 3.02
D DE £ b5 - = 225
| 1 t L b7 - - 3.25
H | | | { } B c 050 | - 066
b H ol 0.58 | 0.60 | 062
A — H D 20.90 21.00 21.10
I c b7 D1 16.25 | 16.55 | 16.85
| b2 .05 | 1.20 | 1.35
| . | E 15.70 | 1580 | 15.90
| T El 1300 | 13.30 | 13.50
E2 4.90 | 500 | 5.0
E2 2.40 | 250 | 2.60
e 5.34 5.44 554
L 79.80 | 19.92 | 20.10
K] - = 430
Ll M 0.35 = 0.85
P P 350 | 3.80 3.70
bi—== b a1 P 700 | - 7.40
—a— P2 2.40 2.50 2.60
BASE METAL Q 560 | - 1600
51,635 WITH PLATING > e
NOTES: U 6.00 - 6.40

7

1.ALL DIMENSIONS REFER TO JEDEC STANDARD
TO-247 AD DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS.

2.EJECTION MARK DEPTH 0.10%8%

f—c
I N

b,b2,b4

SECTION C—C.D—D&E-E

This Product has not been designed or tested for use in, and is not intended for use in, applications implanted into the human body
nor in applications in which failure of the product could lead to death, personal injury or property damage, including but not limited to
equipment used in the operation of nuclear facilities, life-support machines, systems, or air-traffic control systems.

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics. With respect to
any examples, hints or any typical values stated herein and/or any information regarding the application of the product, AZ Power Inc.
disclaims any and all warranties and liabilities of any kind, including without limitation warranties of non-infringement of intellectual

property rights of any third party.

[ AZ Power Inc.

Providing A to Z Power Solutions

5601 W SLAUSON AVE 190
CULVER CITY, CA90230
WWW.AZPE.COM

Information in this document may change without notice. All referenced product or service names and trademarks are the property

of their respective owners. Copyright © 2021 AZ Power Inc. All rights reserved.
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