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Data sheet 3VAC500001

5SFG 11508120001

RoadPak SiC phase leg module 1200 V, 1200 A*

hd VDss =1200V

* Ip=2x1200 A*

* Molded package optimized for e-Mobility
application

* Pin-fin structure for lowest thermal resistance

» Lowest losses thanks to Silicon Carbide chip set

* Main terminals with holes for screw connection or
without holes for welding

*Current rating based on chip rating times number of chips

Maximum rated values D

Parameter Symbol Conditions Min. Max. Unit
Drain-source voltage Vbs Ves=0V, Tyj2-40 °C 1200 V
DC drain current Ip Tcool = 65 °C, Tyj= 175 °C 740 A
Peak drain current Ipm tp = 1 ms, limited by Tjmax 1800 A
\Ifclei:;)grgmended static gate - source Vesoc - 15 v
Max gate - source voltage 2 Ves,max, DC -8 19 Vv
DC reverse drain current (body diode) Ior Ves = -4V, Tcool = 65 °C, Tyj = 175 °C 300 A
Peak reverse drain current (body diode) IprRM Ves=-4V,tp=1ms 1800 A
Surge source current (body diode) Issm Ves = -4V, Tyj = 175 °C, tp = 10 ms, half-sinewave 3000 A
DC reverse drain current (channel open) IbrRs Ves =15V, Tcool = 65 °C, T\j = 175 °C 740 A
Surge source current (channel open) Issx Ves =15V, Ty = 175 °C, tp = 10 ms, half-sinewave 1700 A
MOSFET short circuit SOA fizzm Voo = 850 V, Ves = -4/15 V, Ty < 175 °C 15 us
Isolation voltage Visol 1 min, f =50 Hz 3300 \%
Junction temperature Ty 175 °C
Junction operating temperature Tvi(op) -40 175 “C
Storage temperature Tstg -40 150 °C
Mounting torque Ms Module to cooler with M4 screws 2.6 3.1 Nm

1 Maximum rated values indicate limits beyond which damage to the device may occur per IEC 60747
2 Based on chip capability

@ Hitachi Energy



MOSFET characteristic values 3

Parameter Symbol Conditions Min. Typ. Max. Unit
Ty=175°C 1200 \Y
Drain-source breakdown voltage V(eRr)pss Ves=0V, Ib=1mA Ty=25°C 1200 \%
Ty =-40°C 1200 \%
Ty=25°C 1.4 1.7 mQ
Static drain-source on-state resistance ¥ Robs(on) Ip=813 A, Ves =15V
Tyy=175°C 2.5 2.96 mQ
Tyj=25°C 10 350 PA
Zero gate voltage drain current Ipss Vps = 1200V, Ves =0V
Tyj=175°C 20 500 PA
Gate-source leakage current less Vos=0V,Ves=15V, T\j=25°C 500 nA
Gate threshold voltage 2 Vasiih) Ip = 220 mA, Vbs = Ves, Ty = 25 °C 1.8 25 3.6 \Y
Gate charge Qc Io=1000 A, Vbs =800V, Ves =-4V ... +15V 2.5 uC
Input capacitance 2 Ciss Vps = 1000V, Ves =0V, Ty; = 25 °C, f = 100 kHz 72 nF
Internal gate resistance 2 Raint f=1 MHz, Vac = 25 mV, per switch 0.63 Q
Ty=25°C 160 ns
Turn-on delay time tdon)
Voo =800V, Ip =1000 A, Tyj=175°C 155 ns
Re=1Q,
Ves=-4/+15V, .
- =10 nH, inductive load Ty=25°C 60 ns
Rise time tr
Ty =175°C 55 ns
Ty=25°C 510 ns
Turn-off delay time td(off)
Voo =800V, Ip =1000 A, Tyj=175°C 530 ns
Rc=22Q,
Ves=-4/+15V, .
Ls = 10 nH, inductive load Tyj=25°C 68 ns
Fall time tr
Ty =175°C 70 ns
Vopo =800V, Ip = 1000 A, T, =25°C 45 mJ
L. Rc=1Q,
Turn-on switching energy Eon Ves = -4/ +15V,
Lo = 10 nH, inductive load Ty=175°C 40 mJ
Vop =800V, Ip = 1000 A, Ty=25°C 72 mJ
Turn-off switching ener: E Re=220,
9 energy il Ves=-4/+15V,
Ls = 10 nH, inductive load Tyj=175°C 70 mJ
< =
Short circuit current Isc ln< 1515, Vas =15V, Ty=175°C 13 kA

Vop =850 V, VosmcHip £ 1200 V

2 Based on chip capability
3) Characteristic values according to IEC 60747 — 8
4 Roson is given at chip level
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Body diode characteristic values %

Parameter Symbol Conditions Min. Typ. Max. Unit
Tvi= 25°C 4.9 \%
Diode forward voltage 2 © Vsp Is =406 A, Ves = -4 V
Ty=175°C 4.4 \%
Tvi= 25°C 180 A
Reverse recovery current Ire
T,=175°C 500 A
Vps =800V,
lsp = 1000 A, Ty=25°C 15 uc
Recovered charge Qrr \jD —4/+15V
Gs=- ’ Ty=175°C 32 uc
Re=1Q
) di/dt = 23 kA/ps, Ty=25°C 10 ns
Reverse recovery time trr Lo =10 nH
X o . ! Ty=175°C 90 ns
inductive load
Ty=25°C 5 mJ
Reverse recovery energy Erec
Ty =175°C 14 mJ
2 Based on chip capability
%) Characteristic values according to IEC 60747 — 2
% Forward voltage is given at chip level
Package properties 7
Parameter Symbol Conditions Min. Typ. Max. Unit
Thermal resistance ® ; Tin=65°C, Coolant: 50% glycol/ 50% water,
junction to fluid Ring per switch, 10 L/min, dp < 120 mbar 82 86 Kikw
Comparative tracking index CTI 400 \%
Module stray inductance Lo 5 nH
Te=25°C 0.117 mQ
Resistance, terminal-chip Rop+ss
¢=150°C 0.227 mQ
7 Package and mechanical properties according to IEC 60747 — 1
8 See Fig. 16 .. 23 for more information
NTC Thermistor
Parameter Symbol Conditions Min. Typ. Max. Unit
Rated resistance Ras Tc=25°C 4700 Q
R100 Ri00 Te=100 °C 457.9 Q
B-value Basiss R = Ras exp [Bas/ss(1/T — 1/(298.15K))] 3435 K
Mechanical properties 7)
Parameter Symbol Conditions Min. Typ. Max. Unit
L AC terminal to DC terminal 110 mm
Dimensions w Mold width 69 mm
H Baseplate cooler surface to middle of PCB/pressfit 17.35 mm
Term. to Base: 6.9 mm
Clearance distance in air da According to IEC 60664-1
Term. to Term.: 3.3 mm
Term. to Base: 8.5 mm
Surface creepage distance ds According to IEC 60664-1
Term. to Term.: 8 mm
Mass m 310 g
) Package and mechanical properties according to IEC 60747 — 1
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Electrical configuration
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Mechanical drawing
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Note: all dimensions are shown in millimeters
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Fig. 3 Typical on-state resistance vs drain current for various junction temperatures
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Fig. 5 Threshold voltage vs junction temperature
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Fig. 6 Typical 3" quadrant characteristics vs drain current
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Fig. 10 Typical switching times vs. drain current
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Fig. 14 Typical reverse recovery characteristics vs. forward current Fig. 15 Typical reverse recovery characteristics vs. di/dt
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Fig. 16 Thermal resistance vs flow rate, upstream module, hottest chip Fig. 17 Thermal resistance vs flow rate, downstream module, hottest chip
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Fig. 18 Thermal resistance vs flow rate, upstream module, average Fig. 19 Thermal resistance vs flow rate, downstream module, average
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Fig. 20 Thermal

resistance vs inlet temperature, upstream module, hottest chip

ig. 21 Thermal resistance vs inlet temperature, downstream module, hottest chip
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Fig. 22 Thermal resistance vs inlet temperature, upstream module, average
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Fig. 23 Thermal resistance vs inlet temperature, downstream module, average
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Foster model, average
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Fig. 24 Thermal impedance vs time, downstream module
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Fig. 25 Thermal impedance vs time, junction to NTC
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Fig. 26 Pressure drop vs flow rate
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