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SiC Power Module/#tt L) F pEHk

O General Description/#id

BYD SiC Power Module BM875B12J34U1
Double

technology and provides low switching loss as

uses latest sided Silver sintering

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.

B 3t B A ek D ZE AR BM875B12J34U1 % H
BRHOUHRRS T2, BAmSHR IREFEM &R
B RE S, N e it Bk AL i mosfetiths A, 75 1-30KHZ
BRI L I AR R MR

O Applications/

® Automotive Applications

RGN H]

® Hybrid Electrical Vehicles (H)EV
R8N 7F

® Motor Drives
RIS

® Maximum applied voltage platform: 900V
1 3 FF900V HL B -

Vpss= 1200V Ip= 875A

[ Features/4&ik

The 3 generation semiconductor
material-Silicon Carbide

AR SR R AR

Blocking voltage 1200V

BELT F8 . 1200V

Low Robs(on)

R

Low Switching Losses

RIS

Low Qg and Crss

i Qg A1 Crss

Low Inductive Design, Ls<10nH
A&t Ls<10nH

Tyjop=175°C

HRORES: TAE45TR 175 °C

Direct Cooled Cu PinFin Base Plate
A LA AR AR

High Performance SisN4 Ceramic
P RE AL B

Integrated NTC temperature sensor

ERLAL NTC IR E AL 4%

{
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O Characteristic Values/#tL % {g
Parameter Symbol | Conditions | Temperature Value Unit
2 Gkl TAEFAME &R (=) L0
Absolute Maximum Ratings/& K& € {&
Drain-source voltage
. . ‘ Vpss Ves<OV T,=25°C 1200 Vv
AR — YA ] H s
DC drain current | Ves=18V, — 530 A
e SR LR M ] Teo=55°C .
tr=1ms,
Pulsed drain current
o ) Ippuise D=20%, T,=175C 1060 A
ik et A% LI
TC00|=55°C
Gate-source voltage
NN Vass — — +22/-10 Vv
AR -5 1] e
Total power dissipation
Ptot b Tcool = 55DC 1228 W
Operating junction
temperature Ty — — -40~+175 °C
TARSE IR
Storage temperature
. Tstg —_— —_— '40""+150 OC
TAAEIR S
MOSFET Characteristics MOSFET/4# %
Parameter Symbol | Conditions | Temperature | Min. Typ. Max. | Unit
S8 ik TR ol RME | EUE | BKHE | BT
Drain-source breakdown T,=25°C
voltage V(eRr)Dss Ves=0V 1200 — — Vv
35— 50T F5 K BELT o I Ty=175°C
Drain-source on Ves=18V, T=25°C — 23 32 | mQ
resistance Ros(on) B
SR — Y5 P L lo=420A Ty=175°C — 4.3 5.2 mQ
Gate threshold voltage Ib=60mA,
, Vasith) T,=25°C 2 — 5 \Y%
AW 0 FL Vbs=Vas
Gate to Source Charge
; = Qes — — 287 —
AR R V5K H
Vps=800V,
Gate to Drain Charge
. o Qcp Ves=-5V/18V, | — — 420 — nC
IR Yo s A
10=420A
Total Gate Charge
X o Qe — — 1085 —
SR H
Internal gate resistor R T.295°C 16 a
G(in — vi= — . —
P 5l e " :
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Input capacitance
fn Ciss — 25.2 — nF
LiPANEER
. Ves=0V,
Output capacitance
N N Coss Vps=1000V, — 1169 — pF
Linfungickad
f=1MHz
Reverse transfer
) N Crss — 210 — pF
capacitance X [FIfE%i 2
Gate-source leakage Ves =20V,
N less T,=25C — 500 nA
current MR- AR I HL IR Vos =0V
Zero Gate Voltage Drain | Vos=1200v, | 1v=25C - 50 R
3 _ 3 b pss = u
Current Jtl-J Al s HLIR Ves=0V T=175C — 175
Turn-on delay time, T,=25C 82.3 — ns
inductive load taon) T,=125C Thd — ns
T3 ZE IR B (] T,4=150C Tbd — ns
Ty=25C 104.6 — ns
Rise time, inductive load
. tr T=125C Tbd — ns
uElE —
Vos=050V Ty=150'C Tbd — ns
Ips=800A, N
Turn-off delay time, oS T=25C 211.8 — ns
. . RGon=2.5Q, N
inductive load ta(ofn) Re.23.30 Ty=125C Thd — ns
K W BRI 7] o=t 12150 Thd — ns
Cas=10nF,
T,=25C 54.9 — ns
Fall time, inductive load Vaeson=+18V,
) tr T,=125C Tbd — ns
Bt VooV 0 Tbd
L=20 u H, vz - ns
T,;=25C 61.11 — mJ
Energy dissipation during Lo=20nH, j
) ) Eon Ty=125C Tbd — mJ
turn-on time JFiBHAE
T,4=150C Tbd — mJ
Ty=25C 28.75 — mJ
Energy dissipation during
o Eort T,y=125C Tbd — mJ
turn-off time S 114
T,=150C Tbd — mJ
Body Doide/f& — % & 54
Forward voltage v Ves=-5V, Ty=25 5.2 — \%
SD
IE A H Isp=700A Ty=175C Tbd — \Y,
Peak reverse recovery | Vbs=650V Ty=25C 125 — A
current S5 i 1 52 W E HL " Ios=800A, T=175C Tbd —
Recovered charge a Reon=2.5Q, T,=25C 2.7 — c
u
R RS P " Roor=3.3Q, | T4=175T Tbd —
Reverse recover time T Ces=10nF, T=25C 34 —
ns
% LI ] " Veson=+18V, | T,=1757C Tbd —
Reverse recovery energy £ Vesof=-5V , T=25C 0.16 — |
. m
JR IR H 4 dildt=8KA/uS | T,=1751C Tbd —
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DC reverse drain current Vas=-5V,
. . Ior . T=175C — 240 — A
Eyﬁ}ilﬁj R Teoo=55C
Peak reverse drain current Ves=-5V,
o ) IorRMm — — 480 — A
I K ] FRLAE tpuse=1ms
Thermal Resistance/#fH
Thermal resistance
Av [At=8L/min, Teoo=55TC,
junction to coolant Rin-n — 0.0977 — KIW
) 50% 2. —H%,50% /K
S5V HIRR
Module Characteristics/fEHu it
Dimensions Typical , see outline drawing
LxWxH o 74x70%19.8 mm
R AR GLANIN Y
Isolation voltage
Visol t=1min,f=50Hz 3.8 kV
H T e
Internal isolation Basic insulation SiN
R 13N4
AL AZM L EFNAE S
according to/ T b 96
erm. to base: — . — mm
Clearance distance in air g 5%
] ) IEC 60664-1
Term. to term: — 45 — mm
& EN 50124-1
according to/
. Term. to base: — 9.6 — mm
Surface creepage d 5%
distance &R ° IEC 60664-1
Term. to term: — 7.5 — mm
&EN 50124-1
Mass
. m — — — 280 — g
HE
Pressure drop in cooling .
AV IAt=12L/min, Teoo=257TC,
circuit AP N — 10 — kPa
AT . 50% & —.F%,50%7K
TEAHR P R 2
Maximum pressure in
cooling circuit P — — 250 — kPa
R EEI BRI 7
Stray inductance module
® Lsds — — — 10 nH
Z S G
Comparative tracking
index CTI — — 600 — V
AHXS IR FRLAR 2
. Screw M4-mounting according to
Mounting torque ) o
o M valid application note 1.8 2.0 2.2 N.m
LHANFE . s
ZHE I M4 1R 22 224
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NTC-Thermistor Characteristic Values/#% 4 H BH 4314

Rated resistance
o Ra2s Tc=257C — 5.0 — kQ
e PR
Deviation of R100 Tc=1007C,
. AR/R -5 — 5 %
R100 fm % R100=493Q
Power dissipation .
" P2s Tc=25C — — 20.0 mwW
FERRTI
B-Value R2=R2sexp[B2s/s0(1/T2-1/(298.15K
Basso — 3375 — K
B-f& )]
B-value R2=R2sexp[B2s/g0(1/T2-1/(298.15K
Basso — 3411 — K
B )]
B-value R2=Rasexp[Ba2s/100(1/T2-1/(298.15
Ba2s/100 — 3433 — K
B K))I
Thermal and mechanical properties according to IEC 60747-15.
Specification according to the valid application note.
NIRRT 2% IEC 6074715,
U PRI 2 bR L 'S
O Characterization Curves/H5i4 i 28
40 2000
Ves=18V 1800
35 1600
a 1400
E 30 __ 1200
o <t
g = 1000 .
o 25 = 800 T,=200°C
a2
g = T,=25C
20 400 vi—
200
1.5 0
0 25 50 75 100 125 150 175 200 0 3 10 15 20
Tvi[°C] Ves(th)[V]

Fig.1 Drain-source On Resistance vs.Junction

K. BTSSR 108 &

Temperature

Fig.2 Transfer Characteristic MOSFET (typical)

E2: MOSFET## 5
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4.0 200
Ip=50mA T=25C
_ Vps=650V
3.3 150 RGS=1/2 0 E-tOta|
. Vee=-3.3/18V
. 30
S =y
[ g 10
3 25 | 4
20 50
1.5
100 -B0 0 50 100 150 200 0
] 0 200 400 600 800 1000 1200
il IDS(A)
Fig.3 Gate Threshold Voltage vs.Junction Temperature Fig.4 Switching Loss vs. Drain Current
B3 AR ) H R AN Z IR 06 R El4: JFRIFEMIER IR OC R
200 200
Ty=25C T=25C
Vps=650V Vps=650V
600 || Res=1/2Q 150 | Ibs=800A
Vae=-3.3/18V Ves=-3.3/18V
t(off) =
- 400 B R LT T P SR g’ 100 E-on -
tg‘ w - "" '
™ E-off
t(on I L
200 (on) s -
: 0
0 200 400 600 800 1000 1200 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
BI5: FFICH Al AR A% HLIA G & 6. FFICHFEATMI I HLPE O &
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700 1000
Ty=25C Riyp
600 | vps=650V t(off) .-
Ios=800A s
500 | Vgs=-3.3/18V
_ 400 1 _10
2 C
< =
~ 300 % 3
200
0.1
100
0 0.01
0 2 4 B 8 10 12 -50 0 50 100 150 200
RG (Q) BEPC
Fig.7 Switching Time vs. Gate Resistor Fig.8 Typ. NTC-Temperature Characteristics
PA7: F o< E] IR, B BE % 2 K8: JLAINTCHAERIE:
900
800
700
G0o0
= = 500
o O 100
300
200
100
1]
0 2 4 6 0 2 4 6 3
VSD[V] VSD[V]

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

9. A AR IE M) LA IE [0 BRI R R, 45125°C

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

K10: & WA IE R R E A S FR R R, 451R200°C
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VDSV

VDS[V]

Fig 11 Forward Current vs. Forward Voltage T,=25C Fig 12 Forward Current vs. Forward Voltage T,=200C

P11 I R IE R &R, 451R25°C BI12: IE[A] RRAIE ) R S &, 451 200°C

O Circuit Diagram/H % &

e P ® © O
® D1 ] % N \_/
i ] - -
Tk .
@ G1 I
S1
——o © AC
| @ T
- AN |
@ G2 ! - mm”@ﬂwﬂ :
52 ®OOD® |
@ N ©)

vE: BT T N MOSFET 14 —# % .
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O Package Outlines/3 345

@%I O

wH

O
164
o

[H
I B e
‘ .
! |
17.8(BENH S51.8(ZHD.

(D70
1269

U®63

57.6(5#RP

@20

00000000000
000000000000
00000000000
000000000000
00000000000
0000000 C0O0000
00000000000
0000000 C0O0000
00000000000
000000000000

T

rn[_ll‘ [

331 ®

296 ®
PR6 @
156 @
IEREND)

©

000000000000
00000000000

Q00000000000
00000000000

000000000000

000000000000
(Nelielejieol ool o) elo)e)

(3 0 @

Q

8.8(BE P

@27

©
Be.43+0.05

® 74

*

L:@ 11.6

@ 9.6

N [
] n St I
|} \‘

T

0198

S

194 0

229 @

RN

A
/ /
| I,jj:,
| 2

Datasheet

WI-DO6F08-H-0406 A0

Page 9 of 12



L s
S5 BM875B12J34U1

o
2 —
[ — .
Q5 ‘ S—- | 9uv
> | [E—— 'y I
- 08|eu

Detall A Proportion 2:1

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

Recommend Mounting Torque(M4): 1.8-2.2 N-m
HEFE 2 35 (M4) 1 4E:1.8-2.2 N'm

O Attention

Correct and Safety Use of Power Module

» Unsuitable 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.

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:

Datasheet WI-DO6F08-H-0406 A0 Page 10 of 12
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» 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 for gated devices to prevent static buildup which
could damage the devices.

« Precautions against the device rupture caused by static electricity

+ 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 vulnerable 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 installation (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.

0 &E&E:
ThERAE R % 4 TET I 75 ¥ -
o AHEERAE R IR DA TRESBUR IS . EEE LI A, IR IEE SR
R LG IGB TR
ERES:
o BRI B A TR R E 3 BN R AR I R B
o SHFIEKAZ IS 3 BOMRE R A AEM SR TICH R RS 4 D L .
ae=2
o JEAF b TR P S IR R Ry S 4% I TE5~35°C I45~T5% IR . W R I A7 P53 i T UK T Haom 1)
AR, B e T E R RE S AT R
KIARAF
o COfPEAS PRI RS 4, WAE RN R IR IR . SR KA I, A AR
HERAMIL AT TG, KAy, BRI
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i P 8

BRRRARBEAK, UL, OIS, SRR TR, B, RRMEZGAT, Lib
FEAT— A 2 ™ EL L
B

4 5 2 SR A A B3 98 L DA S 28 o 2 R

B3 T LA Al 5

I 5 5 R 2 O Ao LR AL o M AR S 7 B o SRR R AL
e L 5 50 B P 1 LR T LA 2 PRI DB

AN ) 5 52 e HL B 25 BB S 17 B

AR5 30 T L — LA R 4 A L BB P 0T . AT T A 32 G TR
BT

S B L RTINS B0 GRS R TR A s IR ) T 5 P 278 36 (e
JR B I (3

5 BB B

O RESTRICTIONS ON PRODUCT USE

BYD Semiconductor Co., Ltd. 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 7= AU

ECE > AR AT BR A 5] B0 T 7= s PR A T Sk . SR, B SRS — R R g L[
AT (0% FEL AT RSN 5 SE BRI S BN IR s, TR AR SR SR . 24 P U SKBY DY I
A SRR R 22 AR HER OV BEA R G 22 4 i BLTH R B IAR T Sl R Bk 51 S S
NILREERRE, ORFBOHRE, Pk, SRR SR Rt HRBYDRI S
FERUE Vi B N A8 9 225 o BY D= i A% 15
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