2227 SYSM3F02R12HPD

SICN MOSFET / SIC N-Channel MOSFET Module

1. /Applications 2. /Features

. L L / VDSS=1200V
/ Automotive Applications

. . . / IDnom=400A
/ Hybrid Electrical Vehicles (HEV

. ® SiC
/ Motor Drives

) ) ) New semiconductor material Silicon Carbide Low RDSon
/ Commercial Agriculture Vehicles

L] / Low Switching Losses
» / Low Qg and Crss
® / Low Inductive Design<10nH
® / Tvjop=150° C
3. | Packaging and Internal Circuit
/ Part Name / Package / Marking
SYM3F02R12HPD SiC Module 3F02R12HPD

SiC Module«
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MOSEFET / Mosfet Module Maximum Rated Values
/ Drain-source voltage T,=25°C Vbss 1200 v
Ty=25°C
/ DC drain current Ves=15V I5 nom 400 A
/ verified by design,
/ Pulsed drain current tplimited by Tvj max Io puise 800 A
-10/2 \%
/ Gate-source voltage Vass 0720
/ Characteristic Values min.  typ. max.
Ip nom=480A
/ Drain-source on resistance | Vas=20V Ty=25°C Robson 255 3.1 | mQ
lo= 20,0 mA, Vbs= Vas o
/ Gate threshold voltage (tested after 1ms pulse at Vas= +20 V) T,=25°C Vaswm) | 2.0 30| 40| V
Ves=-5V/15V :
/ Total gate charge Vszzgoo Vv Qc 1.35 uc
/ Internal gate resistor Ty=25°C Raint 0.25 Q
f=1MHz, Vas=0V _nro
/ Input capacitance Vps=600V 68 Ty=25°C Ciss 447 nF
f=1MHz, Ves=0V [P,
/ Output capacitance Vbs=600V es Ty=25°C Coss 1.95 nF
f=1MHz, Ves=0V P,
I Reverse transfer capacitance |v/ps=600V es Ty=25°C Crss 178 pF
Vps=800 V o
/ Cossstored energy V:=-5V/15V T,y=25°C Eoss 459 [3N]
Vpss=1200V o
/ Drain-source leakage current szi-SV Ty=25°C Ipsx 25| 100| pA
Vaes=20V o
- | Gate-source leakage current VS§=0V Ty=25°C lass 400| nA
i 1o nom= 400A, Rgon= 5,10Q ij= 25°C
/ Turn on delay time Vbs=600 V toon 195 ns
Vas=-5V/15V
Ip nom= 400A, Raon= 5,10Q ij= 25°C
/ Rise time, inductive load Vbs=600 V tr 392 ns
Vas=-5V/15V
] Ip nom= 400A, Raon= 5,10Q Ty=25°C
[ Turn off delay time Vps=600 V tdoft 411 ns
Vas=-5V/15V
Ip nom= 400A, Reon= 5,10Q vi= © 125
/ Fall time, inductive load Vosr600V s I ns
Vas=-5V/15V
Ip nom= 400A, Raon= 5,10Q Ty= 25°C
/ Turn-on energy loss per pulse Vgg;?é{?”\é\/(ﬂ/:d%#ﬁ/us Eon 71.8 mJ
Ip nom= 400A, Rgon= 5,10Q ij: 25°C
| Turn-off energy loss per pulse | Vps=600 V; du/dt=7.3kV/US Eoff 44
Vas=-5V/15V,L=20nH mJ
VDD= 800V, Raon= 5,10Q no
/ Short circuit data Vbs=600 V; tsc=3us Ty=25°C 5100
Vas=-5V/15V Isc A
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/ Characteristic Values min.  typ. max.
Thermal resistance, junction to heatsink | P™° MOSFET /per MOSFET Rinun 0.1 |0.108 K/W
Temperature under switching conditions Tyjop -40 150 | °C

/
Body Diode/Body diodeMaximum Rated Values
ijmax= 175°C T.=60°C
DC body diode forward current as=-5 : ls 210 A
Verified by design, Tp limited by Tvjmax | 800 A
Pulsed body diode forward current SDpulse
/ Characteristic Values min.  typ. max.
1sp=400 A 51| 6.0
T\=25°C Vbsr \Y;
Forward voltage Vaes=-5V
1sp=400 A, Vr=600V Irrm 133 A
Peak t ij=25°C
eak reverse recovery curren Vas=-5V
1sp=400 A, Vr=600V Qrr 3.9 uC
T\=25°C
Recovery Charge Vas=-5V
1sp=400 A, Vr=600V Erec 0.96 m
T\=25°C
Reverse recoveryenergy Vas=-5V
NTC
NTC-Thermistor Characteristic Values
min.  typ. max.
Rated resistance Thre=25°C Ros 5.00 kQ
—100° _ ) o
Deviation of R100 Th1e=100°C,R100=493 Q ARR | -5 5 %
Power dissipation Thte=25°C P2s 20.0] mw
NTC Byl R2=Rasexp[Bazsiso(1/T2-1/(298,15K))] Basiso 3376 K
-value
NTC R2=Razsexp[Bzsio( 1/T2-1/(298,15K))] B 3413 K
B-value 2=R25€XP[bB25/80 2 , 25/80
NTC -
B-value R2=Rasexp[Basio0(1/T2-1/(298,15K))] Basro0 3435 K

Specification according to the valid application note.
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Mosfet Module

Isolation test voltage RMS,f= 0 Hz, t=1 sec. Viso 42 kV
Basic insulation(class1,|IEC61140) .
Internal isolation Ni+Cu
terminal to heatsink 9.0 mm
Creepage distance terminal to terminal 9.0
terminal to heatsink 4.5
Clearance . . mm
terminal to terminal 4.5
Comperative tracking index CTI >200
RTI Elec. housing RTI 140 °C
min.  typ. max.
Stray inductance module Lsce 8.5 nH
Storage temperature Tsig -40 125 C
mountig force per clamp F 40 - 80 N
72
Weight G 0 g

The current under continuous operation is limited to 25 A rms per connector pin.
Important note: The selection of positive and negative gate-source voltages impacts the long-term behavior of the device. The design guide
lines described in Application NoteAN2018-09 must be considered to ensure sound operation of the device over the planned lifetime.
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Electrical characteristics diagram

Diagram 1: output characteristics Diagram 2: output characteristics
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Diagram 3: on-resistance vs. junction temperature Diagram 4: drain source on-resistance vs. Id
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Diagram 5: Typ. transfer characteristics

Diagram 6: Capacitance as a function of drain-source
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Ib=f(Ves); Vos =20V; parameter: T;

C=f(Vos);Ves=0V; f=1MHz,Tj=25C

Diagram 7: Pressure drop in cooling circuit
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Diagram 8: switching losses(typical), MOSFET
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Diagram 9: switching losses(typical),MOSFET

Diagram 10: thermal impedance, MOSFER
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Diagram 11: transient thermal impedance Diagram 12: forward characteristics body
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Diagram 13: switching losses body diode

Diagram 14: switching losses body diode
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Diagram 15: Reverse bias safe operating area(RBSOA)

Diagram16:temperature characteristics,NTC-Thermistor
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Circuit diagram
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Package outlines
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