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O General Description/f#i&

BYD SiC Power Module BME375B12JA34U1
uses latest double side silver sintering technology
and provides low switching loss as well as high
short circuit capability, which introduce the
advanced SiC mosfet chip, it is able to take on a
perfect performance in various applications with
switching frequencies in the range of 1-30KHz.

EL . 3k B¢ A4 fik: T 6 5 B BME375B12JA34U1
KA BOHAE RGeS T2, BA w3, K
i R R T, N R S B I Bk AL Tk mosfet &S fr, 7E
1-80KHZAA4 ) b A R B R AR RE -

O Applications/MF

® Automotive Applications

RGN H]

® Hybrid Electricai Vehicles (H)EV
R34

® Motor Drives
RIS

® Boost-Buck choppei
TP B 2%

) CUNEIATIR ¢

BME375B12JA34U1
SiC Power Module/Bitt it L) 2 B #

Vpss= 1200V Ip= 375A

[ Features/§34:

The 3 generation semiconductor
material-Silicon Carbide

AR SR R AR
Blocking voltage 1200V

BELIKT s 1200V

Low Robs(on)

R IE

Low Switching Losses

&I R4

Low Qg and Crss

ik Qg #1 Crss

Low Inductive Design, Ls<10nH
fiL AT Ls<10nH
Tyjop=175°C

HRORES: TAE4SSTR 175 °C

Direct Cooled Cu PinFin Base Plate
i LR VA AR AR

High Performance SisN4 Ceramic
e P RE AL e

Integrated NTC temperature sensor
SERAL NTC IR FE 1L 2%
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Parameter Symbol | Conditions | Temperature Value Unit
¥ i) TAESM ZiR ZiA £ DA
Absolute Maximum Ratings/& K% {E
Drain-source voltage v Ves<OV T.295°C 1200 v
) DSS < \j=25°
S — Y5 e * J
DC drain current | Ves=18V, — 240 A
DRM vi=
S S IR L I LA Teoo=55°C :
tp=1ms,
Pulsed drain current
o \ Ipuise D=20%, Ty=175C 480 A
Jok v AR EL A
TCooI=55°C
Gate-source voltage
RN Vass — — +22/-10 V
AR - VR AR [ H
Total power dissipation b S 666 W
ﬁﬁﬂliﬂ% tot cool
Operating junction
temperature Tyjop — — -40~+175 °C
TARZIR
Storage temperature - 40~+150 c
J— J— - ~+ o,
Tk -
MOSFET Characteristics MOSFET/4F %
Parameter Symboi | Conditions | Temperature | Min. Typ. Max. | Unit
¥ 5 TAESAM ZiR B/AME | BBUE | BAE | BT
Drain-source breakdown T,=25°C
voltage V(BR)DsS Ves=0V 1200 — — \
TR — UK e K BEL U P Ty=175°C
Drain-source on resistance R Ves=18V, T,=25°C — 53 7.3 mQ
5 y DS(on)
IR — IR Ib=180A
T — VR A P RE D T=175°C _ 10 _ mo
Gate threshold voltage v Ip=60mA, S e 5 y
. GS(th) vi= 3 -
MR B ' Vos=Vas :
Gate to Source Charge q 123
P B *
Vbs=800V,
Gate to Drain Charge
. o Qap Ves=-5V/18V, | — — 180 — nC
MBS R A L
Ip=180A
Total Gate Charge
‘ _ Qe — 2 465 —
SO
Internal gate resistor R T.205°C 33 o
> G(in - vi= — i 2N
P 4 " !
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input capacitance
"~ e Ciss _— —_ 10.64 _— nF
TP R
- Ves=0V,
Output capacitance
ﬁtleEﬁ Coss VDs=1000V, —_ _— 582.80 — pF
f=1MHz
Reverse transfer
\ e Crss —_— —_— 85.73 -—_ pF
capacitance [ [FIf& 4 L2
Gate-source leakage Ves =20V,
N N R lass Ty=25C — — 500 nA
current A% -5 R s HLIR Vbs =0V
Zero Gate Voltage Drain | Vos=1200v, | =29C - - 50 R
5 N N N DSS u
Current R -JF AR HLI Ves=0V Ty=175C - - 175
Turn-on delay time, Ty=25°C — 73.6 — ns
inductive load td(on)
T3 TR I ] Ty=175C — 98.4 — ns
Rise time, inductive ioad . Vos=750V T=25C — 495 — ns
i 1] ' los=150A, T4=175C — 926 — ns
Turn-off delay time, Reon=6.7Q , T=25C — 283.9 — ns
inductive load ta(of) Roor=6.72
N = Ty=175C — 394.8 — ns
ST AR ] Ces=2.20F, :
Fall time, inductive load t Veson=t18V., |1 —o5C = 43.0 — ns
) f Vasofi=-5V ,
TR A SKE T=175C — 74.7 — ns
L=30uR, Ty=25C 8 J
issipati i =25 — 7. — m
Energy dissipation during Eee L.=20nH, Vi
turn-on time FFi@E$E Ty=175C — 11.68 — mJ
Energy dissipation during Ty=25C — 8.01 — mJ
. N Eoff
turn-off time S Wi #E Ty=175C — 11.04 — mJ
Body Doide//&x — % &Kk
Forward voltage v Vgs=-5V, Ty=25 — 5.2 — \%
SD
IE A H Isp=300A T,4=175C — 5.1 — \Y
Peak reverse recovery | Vbs=750V Ty=25C — 56.87 — A
current S i1 16 52 WEAE 17 " Ios=150A, Ty=175C — 49 —
Recovered charge aQ Reon=6.7Q , Ty=25C — 1.01 — 3
u
JR IR R " Reor=6.7Q , | Ty=1757C — 0.7 —
Reverse recover time - Ces=2.2nF, Ty=25C — 12.75 —
ns
S R L 1] ! Veson=+18V, | T,=175C — 24.2 —
Reverse recovery energy Vesof=-5V , Ty=25C — 0.16 —
Erec . mJ
RS A5HE di/dt=8KA/us | T,=175C — 0.2 —
DC reverse drain current Ves=-5V,
) . Ior Ty=175C — 125 — A
E/}ﬁ}i I.EJ Eﬁ‘/ﬁ Teoo=55TC
Peak reverse drain current Ves=-5V,
o . Iorm — — 250 — A
I3 KR ] FRLAD touse=1ms
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Thermal Resistance/?fH
Thermal resistance
AV IAt=8LImIN, Teoo=55C,
junction to coolant Ring-) — 0.18 — K/IW
) 50% 2. —F%,50% 7K
G-V AR
O Characteristic Values/#%{g
Module Characteristics/fREEME
Dimensions Typical , see outline drawing
LxWxH o 110x69x19.8 mm
R PRt
Isolation voltage
Visol t=1min,f=50Hz 3.8 kv
Eie JMpES
Internal isolation Basic insulation SiN
— 13Ng
HZ ERRL B ¥ N AL
according to/ T b 96
erm. to base: — . — mm
Clearance distance in air 2 HES%
LA ’ IEC 60664-1
Term. to term: — 4.5 — mm
& EN 50124-1
according to/
& Term. to base: — 9.6 — mm
Surface creepage g Vi g
distance JEHLEE B ° IEC 60664-1
Term. to term: — 7.5 — mm
&EN 50124-1
Mass
o m — — — 310 — g
HE
Pressure drop in cooling
AV IAt=12L/min, Teoo=25C,
circuit AP — 10 — kPa
o 50% . —.[%,50%7K
TEV ZIE I R 22
Maximum pressure in
cooling circuit P — — 250 — kPa
R HE P B R )
Stray inductance module
" N Lsds ~— — — 10 nH
¥ iGN
Comparative tracking
index CTI — — 600 — Vv
AU AR 2
) Screw M4-mounting according to
Mounting torque ) o
o M valid application manual 1.8 2.0 24 N.m
LRANFE e
ZH R T IHMEH M4 1822 223
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NTC-Thermistor Characteristic Values/# 5 fH 4514

Rated resistance
. R2s Tc=25C — 5.0 — kQ
Fe FHAE
Deviation of R100 Tc=1007C,

< AR/R 5 — 5 %
R100 % R100=493Q
Power dissipation

) Pas Te=25C — — 200 | mw
FERLILE
B-Value R2=R2sexp[B2s/50(1/T2-1/(298.15K
Basiso — 3375 — K
B-1# )]
B-value R2=R2sexp[B2s/s0(1/T2-1/(298.15K
) Bas/go — 3411 — K
B-1H )|
B-value R2=R2sexp[Bas/100(1/T2-1/(298.15
Bas/100 — 3433 — K

B-1H K)I

Thermal and mechanical properties according to IEC 60747-15.

Specification according to the valid application note.

AU 228 |IEC 60747-15.,
RS ARG BR R S

3 Characterization Curves/d ik il &

0 25 50 75 100 125
Tvj[C]

900 | |=—Tvj=25C
- = Tvj=200C

ID[A]

175 200

20
Vgs(th)[V]

Fig.1 Drain-source On Resistance vs.Junction

Temperature

K. BTSSR 108 &

Fig.2 Transfer Characteristic MOSFET (typical)

El2: MOSFET# #4514
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40
140
= |D=50mA
L Tvj=25"C
35 1204 yps=650v
100 | REs=1/20
. VGS=-5/18V
= - 80
£ £
[ 60 -
> 25 = -
40
== == Fon
2.0 200 ™ TFoff
"-"“.  e— T
0 -
15 0 200 400 600
-100 -50 0 50 100 150 200 IDS(A)
Tvj[°c]
Fig.3 Gate Threshold Voltage vs.Junction Temperature Fig.4 Switching Loss vs. Drain Current
A3 AR B R H S AR P R 2R Kl4: JTRIFEMIE RIS R
30
800 - T,725°C
Tvj=25°C 5 V=750V
600 | vas--s/18v Vi S{18V
20
T 400 | ttesessammenentst T E 15
= w
10
200
g = = Foff
— 011 e FON
....... toff esssess Fiptal
0 0
0 100 200 300 400 500 600 0 2 4 6 8 10 12
IDS(A) Rg(Q)
Fig.5 Switching Time vs. Drain Current Fig.6 Switching Loss vs. Gate Resistor
KI5: JT IR TA] A A FRLIA DG 2R KI6: JT IR FE AR F BEL O 2R
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600 1000
T,725°C R
V=750V T P
300 | 1,.=1508 A 100
Vo =-5/18V L
400 e
-7 10
i P 5]
2 300 G
= ' =
’ o
- -5 1
200 &
100 0.1
- - toff
0 ton
).0
0 2 4 6 g 10 12 Sl . v
-50 0 50 100 150 200
RE(Q) N = v.‘/,: [Q(Q|
Fig.7 Switching Time vs. Gate Resistor Fig.8 Typ. NTC-Temperature Characteristics
17 S [A) A F BE DG K8: HLAINTCHER
390 ’ ;7 (ard
360 s , / ///'//
P 5 -
330 3 ‘7 4
300 4 ’ 4
/ T F a3
270 7 + A
! /
240 ¥ 73 /
z 210 ," a /
2 180 + / /
4 /
150 ll Vi /
i3 ’ /' / —— Vgs=18V —— Vgs=18V
’- / ....... Vgs=15V seeeees \/gs=15V
90 e === Vg5 =0V = == Vgs=0V
- / /
S .7 - =Vgs=3V = = Vgs=3V
30 . // — = Vgs=5V — = Vgs=5V
0
0 1 2 3 4 5 5 6
VSDIV]

Fig 9 Body Diode Forward Current vs. Forward Voltage
T=25C

KI9: & AR IE A AT IE [ R BRI 20 &, 453R25°C

Fig 10 Body Diode Forward Current vs. Forward Voltage
T,=200C

KI10: & WA IE A R IE [ IS FR R &, 4510200°C
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= = Ygs=12V
m— = ps=BY

Vgs=EV

ID[A]

o s e G —— — 1 — ¢ f— —

ID]A]

o

—
Y-

-./ =

- fog =R
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Ve =AY -
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-
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-
&
-
-
——————
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e —— — i S—— — —
0 1 2 4 5 &

Fig 11 Forward Current vs. Forward Voltage T,=25C

B IR HIRAIE RS R, 450025°C

Fig 12 Forward Current vs. Forward Voltage T.,=200C

B12: IERERMIE R EFER R, 455200C
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O Circuit Diagram/H & &
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To, @
&Ui

Ny °

1] :3 1
3

11.75+05
B 12

l‘?;::u‘ |
\
Yotail A ArArtian O
Detall A Proportion 2:1
o ol e, .
=N 0: [——F— P
v — 0S8 |eu

O Attached (recommended torque and screw)/Z3 GEFHENIEL) :

Recommend Mounting Torque(M4): 1.8-2.4 N-m
TR 235 (M4) 1 HE:1.8-2.4 N-m

O Attention

Correct and Safety Use of Power Module

+ Unsuitabie operation (such as electrical, mechanical stress and so on) may lead to damage
of power modules.

+ Please pay attention to the following descriptions and use BYD's IGBT modules according to
the guidance.

During Transit:

+ Tossing or dropping of a carton may damage devices inside.

+ If a device gets wet with water, malfunctioning and failure may result. Special care should be
taken during rain or snow to prevent the devices from getting wet.

Storage:

+ The temperature and humidity of the storage place should be 5~35°C and 45~75%
respectively. The performance and reliability of devices may be jeopardized if devices are stored

in an environment far above or below the range indicated above.
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Prolonged Storage:

*  When storing devices more than one year, dehumidifying measures should be provided for
the storage place. When using devices after a long period of storage, make sure to check the
exterior of the devices is free from scratches, dirt, rust, and so on.

Operating Environment:

» Devices should not be exposed to water, organic solvents, corrosive gases, explosive gases,
fine particles, or corrosive agents, since any of those can lead to a serious accident.
Anti-electrostatic Measures:

» Following precautions should be taken during the period with the gate to prevent electrostatic
breakdown of the device.

* Static electricity of human bodies and cartons and/or excessive voltage applied across the
gate to emitter may damage and rupture devices. Sense-emitter and temperature-sensor are
also vuinerable to excessive voltage. The basis of anti-electrostatic is suppression of build-up
and quick dissipation of the charged electricity.

* Containers that are susceptible to static electricity should not be used for transit or for storage.
* Signal terminals to emitter should be always shorted with a carbon cloth or the like until right
before a module is used. Never touch the signal terminals with bare hands.

* Always ground the equipment and your body during instaliation (after removing a carbon cloth
or the like. It is advisable to cover the workstation and its surrounding floor with conductive mats
and ground them.

* Use soldering irons with grounded tips.

O RESTRICTIONS ON PRODUCT USE

BYD Semiconductor Company Limited exerts the greatest possible effort to ensure high
quality and reliability. Nevertheless, semiconductor devices in general can malfunction or fail
due to their inherent electrical sensitivity and vulnerability to physical stress. It is the
responsibility of the buyer, when utilizing BYD products, to comply with the standards of safety
in making a safe design for the entire system, including redundancy, fire-prevention measures,
and malfunction prevention, to prevent any accidents, fires, or community damage that may
ensue. In developing your designs, please ensure that BYD products are used within specified

operating ranges as set forth in the most recent BYD products specifications.
O HEE:
ThE Y 4 IEH A A 7 s
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AUIEAE IR MBS %) AT RE SESHS . 1EERE L IAH, FHARIE R SR8
F LU I 3t Th 2
BRI
o LG AE AT BN BA T T BE 3 BN SR AR B

B Z W T B R AL TEN S RS B AR 23 B LR
s
o TPAE I SR S VR N S 4 ) 2 5~35°C 145~7 5% IR E o A0 SR AE IR B i T B AR T s
AR, W fe F AT RE S TR
KA

AP AEI R — 4, A7 S R DR i . B RS KA U I, R A 2 oF
BRI A B, KA, Fil%.
JSLFH 3455«

PR R BAEK, YA, S SRS BES A, Hd, EimEgFf, b
AEA — P e #8435 3™ H F L
By e e T e -

M ARG 25 2 1 SR B LA Ty e 7 L i e o 2 2R
* AR5 R S AR DA A e N R A R B A KR ST AR . R R S AR
e AR T RE 25 5y 52 B0 ik FRAR 5. 975 e Pl JERCA T AT o) R A R PR RE 1L
* NS B 52 ER RS A ) 2 A S i U A AR
* RS ARAT T s T B AT 4 AT B A 5 B BB P AT . AT AT R AN AT Rl A
LR
* A R U 8 AR R R R 1) B P B b (RS R B ET AR BRI IS ) o F 5 AT 25 TR M A &
o) L AR A ez
* AP R A s 3k

O 7RI
P Jth - AR B A PR A R EO0 T R A R T SR R, RS eE
LA B R A R TN By SZ BRI B R s T R A SOBRAT R A Z4 P U SKBY D i
i, A S AL IR 2 AR OB R G 2 A W Bt R IR TS, KR sk 51 K
JEFEA RIS, BRERHARE, Bk, MRS, WEeE BB, #iiRBYDK
77 b FE AR Y B YA P 2 25 B I BY D7 il A% 45
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%% =H | DISCLAIMER
B RRREC TR MR SREE. AMEBZHE, HE TR SARSCEARE R .

Our company is committed to enhancing product quality and stability. This specification serves

solely to delineate technical product details.

B REAXAFCREGHEZHRER, HRATHRASERGEULNEAE. RENER, FE
— e R R A2 F2 DA R W] e AE R A 00 T IR B R R, A AR A& EI A5 TS
5 BRHERTE &= ERT . EHME. IEHIEE BB AER AT RI)EE. FEREE
HIPRAE 5KV -
Notwithstanding the Company's reasonable efforts and due diligence, the sensitive nature
of the products and variations in testing environments and systems may result in a certain
failure rate, including potential malfunctions or failures under specific conditions.
Consequently, the Company does not warrant the accuracy of the information contained in
the specifications, nor the fitness for a particular purpose or merchantability of the
products. The information in the specifications shall not be construed as a guarantee or

commitment regarding product functionality, condition, or quality.

B HEREIBRAE, TR AARBMARERERN. Btz GriR) RARAERIR= U H
KA BB 75 SRk I /BT s A A B RS 5 B 5 7= i R P A AR 3, X
RTE5RAFATREPEEELAETIAKNALT. REAAFTHBEAF, FIEAPXMHET
MR KB FERSE = TR
The content contained in this specificaticn shall not be construed as any express, implied,
or otherwise grant and/or license to patents, trademarks, copyrights, or other intellectual
property rights owned by the Company or third parties. The Company's commitments
regarding product intellectual property are strictly limited to the terms expressly stated in
SEPARATE WRITTEN AGREEMENTS with Customers. Reverse-engineering, disassembly,
or any form of analysis of the product is strictly prohibited without the Company's prior

written consent.

B AETE AP RWEEEN . ERAFERENBRRBESHFMS (R RHE £/,
BRI RTABETERRE, AARNRKEMAIE. SR EERHE, NRERH
A e RME S BB IR AT A BRI . AP AR RSN (BETRB
ity Bik$ER. SRS Wit RERBEK RGN, LM BREERR A HRE
MEFrRIEMIIRE, CAREPRER S FEM M. Reth (BT RRRERAEMFR. K
REMTEE) RTiEtE. E¥HFEWKR A ERAAT, PR %E B R T Pl
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LR R

The Company shall not be held liable for any product damage or consequential incidents
resulting from usage beyond the recommended storage conditions, operating parameters,
or absolute maximum ratings {or other explicitly stated limits) specified in this specification.
Customers must strictly adhere to the operational procedures and conditions outlined in
the latest version of the specification when utilizing or testing the product. Customers are
responsible for complying with safety standards, including but not limited to redundant
design, fire prevention measures, and fault prevention, to design and maintain a safe and
stable system environment. Customers must verify all functionalities described in the
specifications before or during actual application to ensure product suitability, safety
(preventing potential accidents, fires, or public harm etc.), and reliability. It is recommended
that Customers consult our company prior to testing to confirm whether the product

information adequately covers the application requirements.

B R ANBE HLAE L N R - e R AR E M R AR R A b, DL BN A T AR AR
KA, BFEETREIEHIBCE . LA AR A, BUESEE e . Al SRR Rk
PR R B LT AT 2 e 5 o FH P RO A 2 ) B8 AR 24 WA 2R 38 ) 3K 1
it JEREEIRAR L ARG Y S A AR A oA N AE . SRE, I Rk 54
A FEEA T
This product shall not be used in any equipment requiring higher reliability or quality
standards where failure could result in personal injury, death, or catastrophic events,
including but not limited to nuclear control systems, aircraft/aviation components,
maritime/rail transport equipment, traffic signaling devices, combustion control systems,
medical equipment, or other safety-critical applications. Customers must procure genuine
products exclusively through the Company or authorized channels, and utilize them strictly
within legally permitted boundaries and under conditions expressly defined in this
specification. The Company disclaims all liability for losses, damages, or injuries arising

from non-compliance with these requirements.

B RHUEBRIGEE, BONEATR AR A TR A B B D 07 SO S B . PR LT
PSR, A2 m) DR B R RURS A5 A8 s B R B 801 A SR R . P A RS I, 1R
A I BB A o
The information presented in this specification constitutes the latest product details compiled and
recorded by the Company with reasonable efforts at the time of publication. To ensure greater
accuracy, the Company reserves the right to make periodic corrections, modifications, and version

updates to this specification without prior notice. = Customers should always refer to the latest
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version when using or consulting this document.

B ORHUE R DU SCRE I, WA AR, DL SC A AT
This specification is written in both Chinese and English, and in case of any conflict between the

Chinese and English versions, the Chinese version shall prevail.

Datasheet Page 16 of 16



	BYD SiC Power Module BME375B12JA34U1 uses latest d
	比亚迪碳化硅功率模块BME375B12JA34U1采用最新双面银烧结工艺，具有高导热、低损耗和高短路

