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Half Bridge Module
SiC 1200V MOSFET Schematic Diagram
DC+
Electrical Features T S H
e Low RDS(On) NTC
® High current density i
Gl o—

® Low inductance design $1 AC
® Low switching losses
® Less susceptible to malfunction due to G2

high threshold voltage: Vg, ., = 4.0V S2
® Built-in SiC schottky barrier diode
® Zero Reverse Recovery from Diodes DC-

® Low diode forward voltage

Mechanical Features

Intergrated NTC temperature sensor
Press-FIT contact technology

@ RoHS

Rugged mounting due to intergrated mouting clamps

Si,N, ceramic substrate with excelent power cycling capability

Potential Applications

High Frequency converter/Inverters
DC-DC Converters

EV Chargers

UPS systems

Solar applications

Note: This module is under development. Therefore, this preliminary specification might be changed in
near future.If you use these data for various calculation, please contact us.
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Maximum Ratings(at T =25°C unless otherwise specified)

i Maximum .
Symbol Parameter Test Conditions . Unit
Ratings
VDSS Drain-source voltage, gate-source short-circuited 1200
[+Vgssl (*1) 25 \Y
Gate-source voltage, drain-source short-circuited
|'V(333| (*1) 10
Il Continuous |TH=80°C 160
I'oml Pulsed 320
- Drain current A
|-/D| (2) Continuous |TH=80°C 160
|IDR|\/|| Pulsed 320
Py Power dissipation ijop=1 75°C, T=25°C 515 w
ij Virtual junction temperature 175
T Operating virtual junction temperature . °C
viop (under switching conditions) *3) 175
Ts,g Storage temperature -40~125 °C
V|so|_ Isolation test voltage RMS, AC, 50Hz, 1min 3000 \Y
(*1) Including under switching condition (*2) Only for Body diode
(*3) Only the duty of temperature over 150 deg.C and under 175 deg.C against 150 deg.C can be available within 20%.
Recommended values
Symbol Parameter Test Conditions Values Unit
VGS(On) On-state gate voltage 18...20 \%
Vas(oft Off-state gate voltage -4..0 v
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Electrical properties of MOSFET (at T= 25°C unless otherwise specified)

i Characteristics .
Symbol Parameter Test Conditions . Unit
Min. Typ. Max.
Drain current, with gate V=0V
[/ ) GS
DSs short-circuited to source V,s=1200V N 6 80 uA
[*lgss! VDSiOV - - 0.4
Gate leakage current, VGS—25V UA
with drain short-circuited to source |y_ =qv
Hlossl V=10V - - 0.4
GS™”
Vv V_ =10V Cogo
Gs(th) Gate-source threshold voltage DS T =25°C 3.0 4.0 5.0 \%
Iy =52mA v
- T =25°C - 8.1 11.2
. RDS(on) ) Ves‘18V vj
(including terminals)l 5 4in-source Iy =130A ij=175°C - 13.5 -
on-state resistance mQ
= =25° - 7.6 10.6
RDS(qn) VGS_18V TVJ 25°C
(@chip) Iy =130A T,7175°C - 12.4 -
iss Input capacitance Vgg =0V - 1.7 -
oss Output capacitance Vps =800V - 0.6 - nF
Cres Reverse transfer capacitance f =100kHz - 0.02 -
Eoes C,.. stored energy V=800V, V= 0V 227 ud
RG(int) Internal gate resistance f =1MHz, open drain - 0.55 - Q
QG Total gate charge VDS=800V, ID=130A, VGS=18V/-4V - 401 - nC
‘ - delav i Ves =+18V/-4V; ij=25°C - 45 -
4 urn-on delay time _
o Vos =600V 7,=150°C - 39 -
b =130A T =25°C 20
t Rise time Rgony =3.3Q vi
RG(oﬁ) =3.3Q ij-150 C - 15 - ns
Lo =30nH T,=25°C _ 54 N
by off Turn-off delay time E__includes diode )
e on T =150°C 67 -
reverse recovery Vi~ B
T,=25°C - 26 -
& Fall time !
ij:150°C - 26 -
£ ij=25°C - 3.1 -
Turn-on switching ener
o g enerey T,=150°C - 2.3 -
| mJ
T,=25°C - 0.7 -
Eoff Turn-off switching energy A
ij:150°C - 0.6 -
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Electrical properties of Body Diode (at T,= 25°C unless otherwise specified)

Characteristics

Symbol Parameter Test Conditions - Unit
Min. Typ. Max.
Ve Vgg=-4V T,=25°C - 1.90 -
(including terminals) lgp =130A T =175°C - 3.10 -
Diode forward on voltage M " \%

Veo V=4V T,725°C - 1.80 -

(@chip) lsp =130A T,~175°C - 2.95 -

VSD VGS=+1 8V ij=25 C - 1.00 -

(including terminals) Igp =130A T =175°C - 1.75 -
Diode forward on voltage M " \%

VSD_ \/GS=+18V ij—25 C - 0.90 -

(@chip) lsp =130A T,~175°C - 1.60 -
t n . Vo =+18V/-4V; T,=25°C - 17.2 -
everse recovery time _ ns
4 Vos =600V T,=150°C - 16.8 -
o ~130A TJ 25°C
_ =25° - 1.2 -
Q. Reverse recovered charge RG(on) =3.30 Y - uC
Roem =3-3Q T,=150°C - 14 -
Lo =30nH T,=25°C - 154 -
lem Peak reverse recovery current ! A
ij=1 50°C - 199 -
ij=25°C - 0.07 -
E. Reverse recovery energy ud
ij:150°C - 0.13 -
Thermal properties
. Characteristics .
Symbol Parameter Test Conditions - Unit
Min. Typ. Max.
Ringc) Thermal resistance junction to case |Per Switch - - 0.13 K/w
Per Switch
Rth(eh) Thermal resistance case to heatsink|Conductivity of theraml| grease : 2W/mK - 0.16 - K/W
Thickness of theraml grease : 50um
NTC Thermistor
. Characteristics .
Symbol Parameter Test Conditions . Unit
Min. Typ- Max.

Rys Nominal resistance Tyrc=2520.01°C - 5 - kQ
AR/R Deviation of R, TNTC=2510.01 °C -3 - 3 %
Rosiso B-Value Ryy = Ry €XP [Bygso( 11Ty, - 1/T,0)] - 3375 - K

¢} Power Dissipation Constant TuTc=25+0.5°C - 1.2 - mW/°C

P, Power Dissipation TNTC=2510.5°C - - 60 mwW

Module
i Characteristics .
Symbol Parameter Note or test Condition = Unit
Min. Typ. Max.
Internal isolation basic insulation - SigN, -
terminal to heatsink - 11.5 -
dCreep Creepage distance - - mm
terminal to terminal - 6.3 -
terminal to heatsink - 10.0 -
Yotear Clearance mm
terminal to terminal - 5.0 -
cTl Comperative tracking index - >175 -
Lp Stray inductance module - 8 - nH
Module lead resistance, terminals - _oEo .
RDD'+SS' chip TC =25°C, per switch _ 0.53 _ mQ

F Mounting force per clamp 40.00 - 80.0 N

G Weight - 40 -

* Current under operating conditions is limited by 25Arms in one pin.
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Fig.1 T, =25°C Typical Output Characteristics
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Fig.3 ij = 175°C Typical Output Characteristics
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Fig.5 Typical Gate Threshold Voltage vs.

Junction Temperature
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Junction Temperature : T,; [°C]

Fig.2 T, =175°C 3rd Quadrant Characteristics
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Fig.4 T, =175°C 3rd Quadrant Characteristics

0

-100

-150

-200

Drain Current: I [A]

-250

-300

200 f
150 |

100 |

BMF008MR12E2G3
SiC MOSFET Module
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Fig.6 Typical Static Drain-Source On-State Resistance vs.
Junction Temperature
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Fig.7 Typical Static Source-Drain Voltag vs.

Junction Temperature(V,,=-4V, chip)
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Fig.9 Typical Transfer Characteristics
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Capacitance : C [pF]

Gate - Source Voltage : Vg [V]
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Fig.8 Typical Static Source-Drain Voltage vs.
Junction Temperature (V,;=+18V, chip)
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Fig.10 Typical Capacitance vs. Drain-Source Voltage
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Fig.12 Dynamic Input Characteristics
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Fig.13 Typical Switching Loss vs. Drain Current
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Fig.15 Typical Switching Time vs. Drain Current
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Fig.14 Typical Switching Loss vs. External Gate Resistance
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Fig.16 Typical Switching Time vs. External Gate Resistance
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Fig.19 Typical Time and Peak Current vs. Drain Current Fig.20 Typical Time and Peak Current vs.
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Fig.21 Transient Thermal Impedance
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Thermal Impedance : Zy.q) [K/W]
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Preliminary datasheet Rev. 0.1 www.basicsemi.com 8/ 11

Downloaded From | Oneyac.com


https://www.oneyac.com

IR ERESIM

B BASIC Semiconductor

Definition of Switching Parameter
(i) MOSFET

BMF008MR12E2G3
SiC MOSFET Module
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Package Dimensions (Unit: mm)
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Revision History

Docurr.ment Date of Release Description of Changes
Version
Rev. 0.0 2024-11-29 Release of the initial datasheet.
Rev. 0.1 2024-12-07 POD updated.

BASIiIC Semiconductor Co., Ltd.
Shenzhen, China

© 2024 BASIC Semiconductor Co., Ltd.
All Rights Reserved.

Information
For further information on technology, delivery terms and conditions and prices, please contact the
nearest BASIiC Semiconductor Office

Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or char-
acteristics. With respect to any examples or hints given herein, any typical values stated herein and / or
any information regarding the application of the device, BASIiC Semiconductor Co., Ltd.

hereby disclaims any and all warranties and liabilities of any kind, including without limitation, warranties
of non-infringement of intellectual property rights of any third party.

Notice and Warning

Due to technical requirements products may contain dangerous substances.For information on the types
in question please contact your nearest BASiC Semiconductor office.

Except as otherwise explicitly approved by BASIC Semiconductor in a written document signed by autho-
rized representatives of BASIC Semiconductor, BASIC Semiconductor’ products may not be used in any
applications where a failure of the product or any consequences of the use thereof can reasonably be
expected to result in personal injury.

This product is not authorized for use (1) in life support systems or (2) for applications implanted into the
human body, without the express written approval of BASIC Semiconductor.
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