ATSCM5R3N120HEY3B
ATS 1200V / 250A Easy 3B SiC MOSFET Module

Product Summary

Product Type VcEs Ip Rps(on) Package

ATSCMS5R3N120HEY 3B 1200V 250A 5.3_.mQ Easy 3B

I
Features Applications [
Vps =1200V ¢ High-frequency switching application
Ip nom=250A e Solar application
Low switching losses e Servo Drives

Press-FIT contact technology
Integrated NTC temperature sensor

IGBT, Inverter Maximum Rated Values

Parameter Symbol Note or test condition Values Unit
Drain-source voltage Vbss T,j=25°C 1200 Vv
Implemented drain current Ion 250 A
Continuous DC drain current Iooc Ves=18V, T,j= 175°C; Tu= 65°C 212.5 A
Repetitive peak drain current IpRM Tc =25°C, Tyj,max= 150 °C 500 w
Gate-source voltage, max. static Vs -7/20 V
voltage
IGBT, Inverter Characteristic value
Parameter Symbol Note or test condition Min.| Typ. |Max.| Unit

Drain-source on-resistance Rbsn) [I0=200A, Ves=15V T,= 25°C 5.3 mQ

I0=200A, Ves=15V Ty= 125°C 6.05
Gate Threshold Voltage Vesin) [Ib=80mA, Vps=VGS, T,=25°C 20| 277 | 3.6 V
Drain-source leakage current Ibss  |Vbs=1200V 8.62 | 100 | uC
Internal gate resistor Raint  |Ty=25°C 1.15 Q
Total gate charge Qs |Vbs =800V, Vgs =-3/18V, T,= 25°C 993 nF
Input Capacitance Ciss f=100 kHz, Vps=800V, 315 nF
Out Capacitance Coss Ves=0V Ty= 125°C 1.82 nF
Reverse Transfer Capacitance| Ciss 0.13 nF
Turn-on delay time, inductive t: Ib=200A, Vps=600V, | T,;=25°C 0.13 ns
load Ves=-3/18V, T,j=125°C 0.13

Reon=2.7Q » Reor=1Q | T\j=175°C 0.13
Rise time, inductive load tr Ib=200A, Vps=600V, | T,;=25°C ns

Vgs=-3/18V, T,j=125°C
Reon=2.7Q » Reor=1Q | Tyj=175°C
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Parameter Symbol Note or test condition Min.| Typ. |Max.| Unit
Turn-off delay time, inductive tq,off I0=200A, Vps=600V, | T,;=25°C 0.14 ns
load Ves=-3/18V, T,j=125°C 0.22
RGon=2-7Q7 RGoff=1 Q ij = 175°C 022
Fall time, inductive load % ts Ib=200A, Vps=600V, | T,;=25°C 0.12 ns
| Vgs=-3/18V, T,j=125°C 0.15
Reon=2.7Q » Reo=1Q | Tyj=175°C 0.17
Turn-on energy loss per pulse Eon Ib=200A, Vps=600V, | T,;=25°C 1.05 mJ
Vgs=-3/18V, T,j=125°C 1.27
Reon=2.7Q » Reo=1Q | Tyj=175°C 1.36
Turn-off energy loss per pulse Eoff Ib=200A, Vps=600V, | T,;=25°C 0.64 mJ
Vgs= -3/18V, T,j=125°C 0.93
Reon=2.7Q » Reo=1Q | Tyj=175°C 0.99
Thermal resistance, junction to| RiJc Per IGBT 0.273| KIW
heat sink
Diode, Inverter Characteristic value
Parameter Symbol Note or test condition Min. | Typ. | Max. | Unit
Ty =25°C 3.8 | 5.35 \Y,
Forward voltage Vsb I[r =200 A, Vge = -3V Ty =125°C 3.5 V
T,;=150°C 3.3 Vv
DC body diode Isp Tw= 65°C 85 A
forward current
NTC-Thermistor Characteristic value
Parameter Symbol Note or test condition Min. | Typ. | Max. | Unit
Rated resistance R2s Tc=25°C 5.00 KQ
Deviation of R1oo AR/R Tc=100°C, R100=465Q -7.3 7.3
Power dissipation P2s Tc=25°C 2 24 mwW
B-value B2s/Bso B=[(Ta*To)/(To-Ta)]'In(Ra/Ry) , 3380 K
Tb=50°C+0.01°C
B-value B2s/Bso B=[(Ta*To)/(To-Ta)]*In(Ra/Rs) , 3468 K
Tp,=80°C+0.01°C
B-value 825/8100 B=[(Ta*Tb)/(Tb-Ta)]*In(Ra/Rb) s 3523 K
T,=100°C+0.01°C
Module Characteristic value
Parameter Symbol Test conditions Min | Typ | Max | Unit
Isolation Voltage VisoL RMS, f=50HZ,1min 2500 | V
Stray inductance module Lsce 30 nH
Operation Junction Temperature Tiop -40 150 | °C
Storage Temperature Range Tstg -40 125 | °C
Mounting Torque M Screw M5 2 2.3 |N.m
Weight of Module G 24 g
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Characteristics diagrams
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Fig 1 Output characteristic MOSFET, Ip=f (Vbps), Ves=18V
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Fig 3 Transfer Characteristic, MOSFET Ip=f (Vgs), Vps=20V
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Fig 2 Output Characteristic, MOSFET Ip=f (Vps), Tvj=175°C

400
—T,=25TC ’
- - -T,=125T
--=--T,=175C

360

320

0 r
00 05 10 15 20 25 30

Vso (V)
Fig 4 Forward Characteristic, Body Diode Isp=f (Vsp), Vas=0V
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Fig 7 Switching Losses, MOSFET Eon=f (Ip), Eoff= f (Ip)

Vps=600V, RGon=2.7(), RGoff=1Q, Vgs=-3/18
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Fig 8 Switching Losses, MOSFET Eon= f (Rq), Eoff= f (Rq),
Vps=600V, Ip =200A4, Ves = 3/18V
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Fig 9 NTC Temperature Characteristic R=f (Tnrc)
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ATS

Package Outlines
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