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Control Algorithm Space Vector Modulation (Standard)

DC Link Voltage 650 A"
Blocking Voltage 1200 v
QOutput Current (rms) 50 A
Qutput Frequency 60 Hz
Switching Frequency 4000 Hz
Modulation Index 09
Power Factor cos(p) 08
o7 %2R
I A ] | G
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Simulation Results

Maximum Junction Temperature
Switch 801°C

Diode 62°C

Switching Losses
Switch 16.9'W

Diode 46W

Conduction Losses
Switch 30.1W

Diode 7.2W

Total Losses
Switch 47 W

Diode 11.8W
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Switching frequency (kHz) 8 30

Nominal current (A) 50 38.5

Output voltage (V) 400 400 HaRd +15% Rpson
Output frequency (Hz) 50 50 Bl 2. SHEIRFESHRITFEME
DC link voltage (V) 600 600

Power factor 1 1

Thermal resistance (°C /W) 3.6 3.6

Ambient temperature (°C ) 40 40
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SIRFIMPREE FH BRI KRR FIT

FZ1200R33HE3 1200 A 3.3 kV IGBT #it

K.ollektor-Emitter-Gleichsperrspannung

DC stability T.; = 25°C, 100 fit Vee o 2100 v
FZ600R65KE3 600 A 6.5 kV IGBT #&ik
Modul / module

fﬁ"é’ﬁ%ﬂﬁi&”ﬁﬁ?ﬁ;é”g RMS, =50 Hz, t=1 min. WisoL 10.2 KV
gﬁﬂnear}tf‘,ggﬁgfgjﬁ;ﬁgﬁ”’;ﬁgge RMS, f = 50 Hz, Qpp typ 10 pC (ace. to [EC 1287) VisoL 5 1 KV
E%!Igggirl-iimitter—EIeichsnerrspannung T, = 25°C, 100 fit Vet o 2800 v
Material Modulgrundplatte AlSic

material of module baseplate







FIT (failure in BY[E)RYE X XZEBINAIFNT

e HipE~n X16
e BB~ x5

o AP~ x1

1 FIT (Failures In Bti&) = one failure in 10°
operation hours of the device.

MTBF calculation

100 |: Fit rate of component at given voltage
50 |: number of components in the application
18 |: operation hours in hours per day

300 |: operation hours in days per year

MTBF = 37 years for 50 components in the application
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5 73 0,3% 4200 3000 10
3077 &F 2,1% 4000 600 13

8 /Ay 33,3% 3800 100 33
15/J\H]L 257 64,2% 3600 20 13
RHEE (SBENEXN 100%) 69
REHER (ERRRET SBEREN 50%) 35
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SiC MOSFET
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AT 40 °C IGBT = 4.7E06 fA#

AT 40 °C SiC = 1.02E06 i IGBT #9 22%
1.0E+08

1.0E+07
1.0E+06

—— Silicon
1.0E+05

— SiC
1.0E+04
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Junction AT in °C
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AT 40 °C @max T 150 °C = 5E05&HI49% of 100°C
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Reference Book. IGBT ###ks Technologies, driver and application. 2" edition paperback. 3
edition hardback.

Infineon AN 2017-41. Evaluation Board for CoolSiC™ Easy1B half-bridge #&ks.

Infineon AN 2017-04. Advanced Gate Drive Options for Silicon- Carbide (SiC) MOSFETSs using
EiceDRIVER™.

Wolfspeed/Cree. Application Considerations for Silicon Carbide MOSFETSs.

ST Microelectronics. Design rules for paralleling of Silicon Carbide Power MOSFETs

Infineon AN2014-12. EiceDRIVER™ 1EDI Compact Family. Technical description.

Infineon AN2018-09. Guidelines for CoolSiC™ MOSFET gate drive voltage window
Semikron AN-7003. Gate Resistor — Principles and Applications.

Infineon AN2017-14. Evaluation Board EVAL-1EDI20H12AH-SIC.

Agile Switch APEC 2017. Driving Silicon Carbide Power #&£#s Efficiency & Reliability
Infineon AN2007-04. How to calculate and minimize the dead B¥/8 requirement for IGBT's
properly.

Infineon AN2017-46. CoolSiC™ 1200 V SiC MOSFET Application Note

Power Integrations/Concept. AN9701 IGBT drivers correctly calculated.

Bodo’s Power Feb & March 2016. Temperature limits for power t£#%s Parts 1 & 2.
Wolfspeed/Cree. Design Considerations for Designing with Cree SiC 1#&E#ks Parts 1%2.

MOSFET application notes on Infineon website at:

https://www.infineon.com/cms/en/product/power/wide-band-gap-semiconductors-sic-gan/silicon-

carbide-sic/coolsic-mosfet/#!documents Then select application notes

Application notes and data can also be obtained from your local sales representative.
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