@ Redpower RMO19F12A6TM

A6 package: 1200V 1.83 mQ SiC MOSFET module
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Equivalent Circuit Schematic

Features: 7= AR
® 1200V 400A,Roson =1.83mQ@25°C @ 1200V 400A,Rosen =1.83mQ@25C
® Direct cooled PinFin Base Plate ® PinFin EERA BRI
® Trench gate Technology ® JFEMHIAR
® Low switching losses ® LI CHiFE
® Chip double-sided sintering o HXUHRLE TR
® Copper wire bonding o LA
Typical Applications: BRI -
® Hybrid and Electric Vehicles ® (REHIARE
® Motor Drives o HLIKEN
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@ RedPower

RMO19F12A6TM
MOSFET
Maximum Rated Values / T KRS %
Drain-source Voltage S
SEAR-EARE Tvj=25C Vbss 1200 V
DC drain current
FARE RSB 10 nom 730 A
D%‘j';'ﬁ”g% ;%”t Te=65°C, Tuma=1757C Ip 550 A
ulsed drain current -
P SEAR BT 7 tp limited by Tvjmax ID pulse 1100 A
Gate-source peak voltage
HAR- AR (I Vess 6l+23 v
Continuous Gate-source voltage
HRAR- BRI AR Vess 22l v
Characteristic Values / E8E8 3K min. typ. max.
Ty=25°C 183 | 23
Drain-source on resistance Ty=125°C 3.35
N N . Ib=400A, Ves=18V
AR RAR SE p=400A, Ves=18 Ty=150°C | Rosen 3.77 mQ
Ty=175°C 4.25
Ib=218mA, Vas=Vbs
Gate Threshold Voltage '
HIAT S B R 9 (tested after ims pulse ~ Tv=25°C Veswy | 28 | 39 | 48 | V
i at Vos=+18V)
Internal Gate Resistor oo _
WEW*&EEBH Tv1—25 C RGmt 0167 Q
Input Capacitance Ves=0V, Vps=800V, f=1MHz, _
NGRS T.=25°C Ciss 43.4 nF
Output Capacitance Ves=0V, Vps=800V, f=1MHz,
ﬁﬁﬁ%%ﬂ T.=25°C Coss 1.19 nF
Reverse Transfer Capacitance |Ves=0V, Vbs=800V, f=1MHz, c 0.08 nF
REfEHER T\=25°C i '
G?%i;%%ge Ves=18V, Vps=800V Qo 1.56 uC
Drain- Leak
rain s%u*g:%&iﬁa%%wrrem Vps=1200V, Vas=0V,  Ty=25°C Ipss 500 | uA
- Leak
Cate-source Leakage Curert [ _oy voomtoy,  Te2SC | less 50 | na
Turn-on Delay Time, _ _ Tvi=25°C 85
Inductive Load {;’_4_00?\}/1:3/\'33_600\/ Tyy=125°C 70
FHBIEIRR 8], O Ty=1s0cc | e 65 ns
M o Ty=175°C 60
Ib=400A, Vos=600v 1 0C 72
Rise Time, Inductive Load \?_ - 1\}/18\[/)5_ Ty=125°C ) 60
EFESE, B mE es” Tu=150°C ' 56 ns
Reon=4Q
Ty=175°C 53
Turn-off Delay Time, _ _ Tvj=25°C 440
Inductive Load {?—4_00]:0\\}/1;3/\[/)5—600V T\=125°C 495
SR ], SO Ty=1500c | W 510 ns
AL A=y ° Ty=175°C 515
Ib=400A, Vos=600V ~ 11-20C 50
Fall Time, Inductive Load \3_ - l\}/18\33_ T\i=125°C ‘ 56 ns
TRERTE], MR oS Tyi=150°C ! 56
ReGoii=4Q
Ty=175°C 56

VARIAME, BT
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RMO19F12A6TM
ij:25°C,
di/dt=4.5kA/us 14.9
lo=400A, Ty=125°C,
Vbs=600V, . 12.4
Turn-on energy loss per pulse _ di/dt=5.4kA/us
B IREE Ves=-1V/18V , — Eon mJ
! Roon=4Q, T4=150°C, 12.2
Lo=32nH di/dt=5.8kA/us
Tv=175°C, 12
di/dt=6.1kA/us
Tvi=25°C,
dv/dt=9.8kV/us 125
I\?:4—OGOOA<)\/ T=125%C, 121
Turn-off energy loss per pulse oS~ ’ dv/dt=10.1kV/us '
L UTIREE Ves=-1V/18V, ~ - Eoff mJ
: Reor=4Q, Ty=150C, 12.8
Lo=32nH dv/dt=10.2kV/us
Tv=175°C,
dv/dt=10.2kV/us 128
Short Circuit Dat Ves=-1V/18V, Ty=25°C 2.5
ki Vbp=600V, RGoff=100 tse us
. Vbsmax< Vpss-Lsps*di/dt Ty=175°C 2
Thermal Resistance, Junction to _ 3
Cooling fluid Per MOSFE'[, AV/At—_lOdom /min Riue th KW
ZE-?@%H?{E?‘MSH Coollng ﬂUld—Water, Tr=25°C
Temperature under switching
conditions Tyjop -40 175 °C
THERE
Body Diode / =&
Maximum Rated Values / B X#r#S8
DC body diode forward current Tvimax=175°C, | 295 A
FoREFEERSER Ves=-5V, Tr=65°C o
Pulsed body diode Current -
%:*&éﬂﬁ(ﬁp EE,iji]E tp I|m|ted by ijmax ISD pulse 11001) A
Characteristic Values / E8ES 3K min. typ. max.
Tvj=25°C 3.30
Forward Voltage T=125°C v 3.60 v
EBAER Is0=400A, Ves=OV  T,=150°C ° 3.60
Tv=175°C 3.60
Tv=25°C 120
Peak Reverse Recovery Current | Isp=400A, V=600V  Tvy=125°C 145 A
KRR EIEE SR Ves=-1V Tyi=150°C ”’“ 165
Tv=175°C 195

VAR, ST
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RMO19F12A6TM
ij:25°C 2.1
Recovery Charge Iso=400A, V=600V  Tv=125°C 0 3.2 c
KRS B Ves=-1V T=150°C " 4.0 W
Tv=175°C 53
ij:25°C,
-di/dt=7.9kA/us 1.16
~ T\=125°C,
Reverse Recovery Energy ISD__64OOOOA' -di/dt=9.1kAlus £ 1.68 3
R ey iR EARFE x;zl\\; Ty=150°C, e 206
-di/dt=9.4kA/us '
Ty=175°C,
-di/dt=9.9kA/us 2.65
NTC-Thermistor/ NTC-# {5 FH
Characteristic Values / £8E8 3K min.  typ. max.
R Resi
ate%we;%a”ce Te=25°C Ras 5.00 kO
De;'fggr%ﬁf’;;aloo Te=100°C, R100=493.30 ARR | -5 5 | %
Power Dissipation
Ij]j‘.‘:%%’éz Tc=25°C P2s 20 mw
B-Value
B1& R2=Ra2s exp[Bas/s0(1/T2-1/(298.15K))] B2s/s0 3375 K
B-Value
B1& R2=R25 exp[Bzs/s0(1/T2-1/(298.15K))] Ba2s/s0 3414 K
B-Value
B& R2=Ra2s exp[Ba2s/100(1/T2-1/(298.15K))] | Bzsii0o 3436 K
Module / {3k
Isolation Test Voltage _ A
Z@é%iﬂuﬁt%}i RMS, f—SOHZ, t—1m|n VISOL 30 KV
Material of Module Baseplate 2
HEBRARATR Cu+Ni
Internal Isolation .
PB4 4 Si3N4
Creepage Distance Terminal to heatsink 9.0 mm
EEERE Terminal to terminal 9.0
Clearance Terminal to heatsink 4.5 mm
B S jE kg Terminal to terminal 45
Comparative Tracking Index 2
AR RIS cT 200

1) ARACR T AR
2) CTI %24 200
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RMO19F12A6TM

min.  typ.

max.

Stray Inductance Module

RRFRL B R

Lsce 8.5

nH

Pressure drop in cooling circuit
7 A B B R A9 7K B

AV/At =10 dm*min, Tr =60 °C
50% water/50% ethylenglycol,

Ap 64

mbar

Maximum pressure in cooling
circuit

RAEEHRKRENE

bar

Module Lead Resistance,
Terminals-Chip

RERS|HIEBPE, wwmF -

Tc=25°C, Per Switch

Rce+er’ 0.75

mQ

Storage Temperature
TERE

Tstg -40 125

°C

Mounting Torque for Module
Mounting
WRIRRZEIFE

Baseplate to heatsink, Screw M4

Terminal connection, Screw M5

PCB to frame

1.8 2.2

0.5 0.8

Nm

Weight
BE

G 715
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RMO19F12A6TM

Circuit Diagram / B4k H

Output characteristic (typical), MOSFET

W h A (S RY), MOSFET
lo=f(Vbs), Ves=18V ( Inclusive Recrgp)
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Drain source on-resistance (typical), MOSFET
TRRR SE L PH (81 E), MOSFET
Rostonj=f(Tvi), 1,=400A, Ves=18V
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Output characteristic , MOSFET(typical)
41, MOSFET(#1FY)
lo=f(Vbs), Ty=125°C
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RMO19F12A6TM

Drain source on-resistance (typical), MOSFET
RRAR B FE (SR 2Y), MOSFET
Ros(on)=f(Ip), Ves=18V ( Inclusive Recyger)

Switching losses (typical), MOSFET

FFRAFE(HLEY), MOSFET

Eon=f(Rg) ’ Eoff=f(Rg)

Vgs=+18V/-1V , 1,=450A , V=600V
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Switching losses (typical), MOSFET
FFXARFE(HEY), MOSFET
Eon=f(|D) ’ Eoff=f(|D)
Ves=+18V/-1V , Rgon=4.00 , Ry=4.0Q , V=600V
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RMO19F12A6TM

Forward characteristic body diode (typical), MOSFET

H R E EERERE(HAE), MOSFET
Iso=f(Vsp), Vgs=0V ( Inclusive Reerge)
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Switching losses body diode (typical), MOSFET
R AR EFF XIRFE(SEY), MOSFET

Switching losses body diode (typical), MOSFET

R IR E T RAE(HEY), MOSFET
Erec=f(lsp) , Reon=4.0Q , V,=600V, V=+18V/-1V
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NTC-Thermistor-temperature characteristic
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RMO19F12A6TM

Internal Circuit / PRSP EE8%
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Package Dimension / & R
Dimensions in Millimeters / X 8L
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