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[J General Description

This IGBT module, which adopts general
packaging, can meet Auto-grade standards and is
specially developed for new energy motor
controller, also can be used for other applications.
BYD module adopts DBC with additional elements,
which has high strength. DBC can be made thin,
less thermal resistance and better heat dissipation
in the case of constant intensity requirements.
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O Key Features O xEsett
e  Full-bridge Module o AL
i LOW VCEsat b 1’&%@5%
«  Ultra low conduction and switching Loss o RFIEMITAFE
e Integrated NTC temperature sensor o SRR ALK
»  Direct Cooled Base Plate o HIEKAEK
O Applications O A
*  Automotive Application o RENH
e Inverters o YRGS
e Motor Drives o HIHIRAN
e L] WI-DO6F08-H-0966 A A/1 Tk 1 of 18



ARG Y AN TN ¢

FFE
BGW400~08US14L6
O IGBT/IGBT
e Maximum Rated Values/& K€ {H
Symbol Parameter Conditions Values Units
v Collector-emitter voltage = = osi 250 v
O | SRR R 4=
| Implemented Collector current T. =25 400 A
M| e !
I Continuous DC Collector current Tz 65°C. Tu= 1501 315 A
UM e R B " o
v Gate-emitter peak voltage ¥ = o5 20 2
X vj = +/-
CES | M K e fE e :
| Repetitive peak collector current Pulse. . = 1 PR 800 A
ORM | g5 L T S W (1 PR vise. o= HIRe =
P Total power dissipation To=g8% T. = 150°C 433 W
tot )éﬁﬁ‘ﬂ[ljj% F= y v —
® Characteristics Values/4F{E{H
Values
Symbol Items Conditions > Units
Min. | Typ. | Max.
Ic= 400A, Vee= 15V T,j=25T 1.57 \Y,
lc=400A, Vee= 15V T,;y=125C 1.79 \Y,
Collector-emitter Ic = 400A, Ve = 15V T=150C 1.85 Y,
Vcesat | saturation voltage
HEl - RE s | lc= 600A, Vee= 15V Tyy=257C 1.71 \Y
Ic=600A, Vee= 15V T,j=125C 1.95 \Y,
Ic= 600A, Vge = 15V Tyj=150C 2.02 vV
vV Gate threshold voltage V Vee. lo= 8mA T. =25 5.0 567 70 v
= , lc=8m vi= . . .
GEth *ﬂﬂ*& @]{E%H& CE GE, IC j
Q Gate charge \Y, 8V...+15V 0.4 C
=-8V... . u
¢ | s o
R Internal gate resistance T. =257 5.0 o
S| PR LB ! '
c Input capacitance f = 100kHz, T. = 257 9 £
i PN vi = n
R R Vee =0V, :
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Cone Output c\:apacitance Vce =100V 0.203 =
M A
Crue Reverse capacitance 0.038 O
Bl A L
loes C-E cut-o\ff currg‘nt ‘ Vce= 750V, Ty= 25 10 A
SRR IR | Vee=0V,
loes G-E Iee}kage‘curr‘ent Vce=0V, Ty= 25 600 A
AR~ A S A0 UG P UL Vee = 20V,
Tyj=257C 154 ns
gon | 110N delay time Ty=125C 177 ns
T30 L3R ) A
Tyy=150C 177 ns
Tj=257C 166 ns
| Neetime T=125C 195 ns
T ]
Tyy=150C 196 ns
Tyj=257C 354 mJ
Eon T“T”‘S_’” eneray loss Ic = 400 A, Ty=125C 43.4 mJ
Tl RE & Vee = 450 V
Ve = -8V.. +15V Ty=150C 46.7 mJ
Reon = 234, Ty=25°C 590 ns
, Reoff = 20 Q,
o | O delay time, L. = 30nH Ty= 1251 629 ns
KT ST AR IR (1]
Tyy=150C 635 ns
Tj=257C 103 ns
te Fal tim? Tyj=125C 101 ns
T B[R]
Tyy=150C 106 ns
Tj=257C 22.2 mJ
By | |Urn-off energy loss Ty=125C 29.7 mJ
KW HiFERE &=
T,=150C 30.3 mJ
Tes Bls 1600 A
e S#C data Vee=15V,Vec =400V | Ty=25C
T B% HHfE Vcemax = Vees - Lsce "di/dt | Tp<< 6 ps
Ty=150C 1000 A
FEmm WI-DO6F08-H-0966 s, A/1 TR 3 of 18
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O FRD/ZHRE
® Maximum Rated Values/& K€ {H
Symbol Items Conditions Values Units
V Repetitive peak reverse voltage T. = 95 250 v
M R e !
| Implemented forward current 400 A
™| ER R
Continuous DC forward current
Ir \ N 315 A
HESEIE A) B LA
| Repetitive peak forward current Pulse. to= 1 T. =25 800 A
) . ulse, tr= 1ms, T\j=
| A e ] ‘
ot 12t — value Vr=0V, tr = 10 ms, T,; = 125°C 11250 As
1’t -1 Vr=0V, tr = 10 ms, T, = 150°C 9200 As
® Characteristics Values/f#iE{E
Values
Symbol Items Conditions - Units
Min. | Typ. | Max.
IF=400A, Ve = 0V T;j=25TC 1.5 Y
IF=400A, Vee= OV T,j=125C 1.59 Y
y Forward voltage IF=400A, Vee= 0V Tj=150C 1.63 Y
F
[ I- =600A, Ve = OV T,=25C 175 v
I =600A, Vee= 0V T,j=125C 1.87 Y
IF=600A, Vce = 0V Tj=150C 1.91 V
T,j=25TC 57 A
Peak reverse recovery
IrRm current Tyj=125TC 77.2 A
S e Pk 52 U AE FRLR lc =400 A,
Vee = 450 V T=150TC 85.4 A
Vee=-8V...+15V .
T;j=25TC 8 uC
RGon =25 Q,
Recovered charge
Q| e 9 Reor =20 Q, Ty=125C 16.4 uC
R s Ls = 30nH
Tyj=150C 18.1 uC
Erec Reverse recovery Tyj=25C 14 mJ
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energy Ty=125C 5.5 mJ
s 7] Pk 52 A5RE

Ty= 150°C 5.1 mJ
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O NTC-Thermistor/f1 5 & R HFH
Values
Symbol Items Conditions Units
Min. | Typ. | Max.
R Rated resistance Toz 25 5.0 KO
® | e © '
ARR | Deviation of R100 Te=100°C, Rioo= 4930 5 5 | %
R100 1)%% C ’ 100 (]
P Power dissipation Toz 95 20 W
= m
| o ©
B-value
Basis0 B-ffi R2= Rasexp[Ba2s/50(1/T2-1/(298.15K))] 3375 K
C-Value
Basiso B-ffi R2 = Rasexp[Bzsiso(1/T2-1/(298.15K))] 3411 K
B-Value
B2s/100 B R2 = Rasexp[Bzs/oo(1/T2-1/(298.15K))] 3433 K
PR UL S WI-DO6F08-H-0966 AR, A/1 FR 6 of 18
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Values
Symboi Items Conditions Units
Min. | Typ. | Max.
T Maximum junction temperature 175 °C
R B R
T Temperature under switching conditions 40 150 °C
P TR
T Storage temperature 40 125 °C
| iR
. . . . , per IGBT;
R Thermal resistance, junction to cooling fiuid AV/At=10dm3/mi 0.20 KIW
thJF IGBT = m2/min; .
SE-V HIH
5=V HI AR Tr=45C
. . \ ) . per diode;
R Thermal resistance, junction to cooling fluid AV/At=10dm3/mi 0.33 KIW
thJF Diode = m2/min; .
GE-12 F I FATH
R TF=45C
Pressure drop in cooling circuit AV/At=10dm3/min;
Ap A . 61 mbar
72 A ] ) e e Tr=45C
Maximum pressure in cooling circuit(relative | Toaseplate<<40°C 25 b
ar
P pressure) Thaseplate =40C 2.0
L Stray inductance module 17 H
= n
SCE A H PR R
R Mcdule lead resistance, terminals - chip T.= 95 itch 1 o
R . ) o vi= , per switc m
COTEE | a0 J 4
v Isolation test voltage RMS, f = 50Hz, 25 KV
R 7 S Y t=230s '
Terminal to terminal 15.4
g Creepage distance iy - 2] vty F ’
C -
e | (SEEENERAS Terminal to base 995
it ¥ 3 JEEAR )
mm
Terminal to terminal 9
g Clearance i 23§
Clear NN
N R ] i Terminal to base 15
i~ 3 JEEAR
Mounting torque for modul mounting Screw M5
M . o 3 6 N.m
R (1) 22 B B M5 144
Terminal connection torque Screw M6
M2 o . 3 6 N.m
Ui )R R M6 1244
PR UL S WI-DO6F08-H-0966 AR, A/1 TR 7 of 18
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Internal isolation ceramics ALO
P4 9% o
Material of module basepiate .
" Cu+Ni
R FE AR R
Dimensions
LxWxH 140x112.6%30.6 mm
A2
Weight 798
m
] J
s Comparative tracking index ~ 200
FHXS HE IR FE 3
PR UL S WI-DO6F08-H-0966 AR, A/1 FR 8 of 18
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Fig.1:Output Characteristics IGBT Fig.2:Output characteristics IGBT
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Fig.3: transfer characteristic IGBT
3 HRRHE

Fig.4: Switching Loss vs. Collector Current
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Fig.5: Switching Loss vs. Gate Resistor Fig.6: Switching Times vs. Ic
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Fig.7: Transient thermal impedance (IGBT)ZJr Fig.8: Forward characteristic
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Fig.9: Reverse recovery Energy Fig.10: Reverse recovery Energy vs. Gate Resistor
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Fig.11: Transient thermal impedance (FRD)Znr Fig.12: Typ. NTC-Temperature Characteristics
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O Circuit Diagram/#4 &
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3 Attention /&R

Correct and Safety Use of Power Module / Tha& bk 224 TER 43 FH 75 ik«

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.

A HRAE (IR, HURRL /155 1T RE S BOBTER 5% . TETERCUR A, JRRIE T TR A3 A8 A LE I i IGB T

During Transit / ZH#idFE:

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

B A S BV T R B S A A 1A

* Devices exposed to moisture may result in failure. Special care should be taken during rainy or snowy weather to

implement protective measures preventing the device from getting wet.
A FB KSR P B R . AR R UCHE B R AR S5 BT 1L

Storage / #ik:

* The temperature and humidity of the storage place should be 5~35°C and 45~75% RH 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.

T A s P 5 9 B N 4y SR RIAED T 35° CAI45™ T5%RH. USRI AF PR e T BUIK TR/ AR AL Vi [, 4 a5 BRI TR A
HargEtE.

Prolonged Storage / K& %:

» 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, please inspect them to ensure there are no scratches, dust, rust, or other
defects on the surface.

AP PRI T — R, A N 2RI LA e . S KR I, A B S ORI A T, K2,

Operating Environment / ¥ 55:

 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.

SEARCY RFRAEK, AHIUER, WL SRS B UR, R, IR, BT — R LA & S B
HFH.

Anti-electrostatic Measures / [55&# F 5 H:

» Following precautions should be taken for gated devices to prevent static buildup which could damage the devices.
HE B AR 5 IS SR R AT T ATy b 7T DA % A e L 2 i

(1) Precautions against the device rupture caused by static electricity

T 5 Tt T DAy A i e o o A

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.

[R5 A S AR IR 7 A B N AR FL LR R T R R R T 1 B B 2 A A o SR R AR IR P A SRS R PR 2 0 2 313 T
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P58 SRR A FR A 2R O DU AR R

* Containers that are susceptible to static electricity should not be used for transit or for storage.
ANELR] 5y 52 i LR W () 45 A 18 iy A A

* 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.

R RRAR = 35— LR B 4T AT SR AU R P B B R Tl o A5 B0 AN EGE TR A (5 = 3 1

* During the installation process, it is necessary to always maintain the equipment and the operator's body in contact
with the ground after removing carbon fiber cloth or similar materials. It is advisable to cover the workstation and its
surrounding floor with conductive mats and ground them.

LR IR A AR AR N DA Sl i (RS BRBRET e AT BRIV JG ) o T3 P B o T A bt ) A M
I Ao L A b T

* Use soldering irons with grounded tips.

il B R s Bk

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 Semiconductor Company Limited
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 Semiconductor Company Limited products are used within
specified operating ranges as set forth in the most recent BYD Semiconductor Company Limited products
specifications.

Bl Wt 2 34 e 4 A B 0 ) B0 T 7 i ) e R B R v m S SR, 2 A 2 — A TR Dy G [T A (1 o e g B A A
Dy BN BN R A TR AR RN R R 2 P e S BT G B A RN R e, A ST R IR 2 A
HERON BN RG22 AR R BT LA T dl, KRBk SR A fEH A3t 4, BB RITUR, B ks, i
B o VAR S I TT, Al O bU It~ Sk 1 47 A R 2 W) A7 i AE00E Y BP9 AP 96225 5 ) bE I ek > S e 43 R )
72 iR S
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DISCLAIMER 43 /5 Bf

B Warranty Period: Unless otherwise agreed in the COOPERATION AGREEMENT or other WRITTEN
DOCUMENTS, the Warranty Period for products specified in this specification shall be 1 year from the
date of shipment.

JRER I BT A A A U A T ST b S5 AT L0 A, ARG S TR P ORI B T 2 HE 1A

B Our Company is committed to enhancing product quality and stability. This specification serves solely to
delineate technical product details.

AR TR SR SREE. A2 B0, AETFRIE T A R HARE

B 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 this specification, nor
the fitness for a particular purpose or merchantability of the products. The information in this
specification shali not be construed as a guarantee or commitment regarding product
functionality, condition, or quality.

REXAFEREEBZHRER, HHTZRASBBREULNRATRE. RENER, FE—ER¥ER
RAEF U R T RETEF BB AL T IR R R IR, ARA B A TEA S B FAE B AR i K = A&
T ARG BAMBIAR AT X RN KR ERRIES KIS,

B The content contained in this specification 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.

KIMFTBRAE, PN AN R BMATE LR Bir BRiR) AR EERR =AU KA B R
BOREH AR 7 AL RIBR T ; AR A B XA SIS AR =B & e, NIRRT 5% BTERAH
BELEPFTHRNE . REFAFBEFR, FIEZ W REEATEME KRR F TES .

B 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
iatest 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 this specification before or

v WI-DO6F08-H-0966 fRZ. A/1 Wk 17 of 18




H 58 L AN AT ¢
¥k
BGW400~F08US14L6

during actual application to ensure product suitability, safety (preventing potential accidents,

fires, or pubiic 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.

FEATHE A SO W R RS REXBRABESHFM (BRMUIHE) /A, &A™
PARBGEREHRE, KAFTARKEMERTE. LB EER RN, MARERIRAESE EIE KR
WBREUR FFMBATERARIR . ZFFREENZEIN (BREITRET BIKER. SRS &
T RERRBENRAHNIE, ELRNART. SRR A P BAEA SO TR KM IR, DBRERTE. &
S (TR R AR BB KRBEGES) EEE. 2lE AR EaRxA7, R
B s BB W AR 52 M 7K

This product shall not be used in any equipment or applications 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.
A AR ARIENAE SR EERRERAREM SRS L, UASBARGTERIIRE, B85
JRFRedhl k&, WIARMZHME, . PESERRE, TERFSRE, RREHRE, BHREU
BB ZEERES. BFANBEAATREA AR REEMEIE &, FRR7ERRLRTE R N &AL
HBXGT A FEMEM, TWERRASHEN, FAFTBEARAR.

The information presented in this specification constitutes the latest product details compiled and
recorded by our Company with reasonable efforts at the time of publication. To ensure greater accuracy,
our 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 version when using or
consulting this document.

AR R, BORATI A A w) S & BESS BB SR ™ i oR (5 B . IR EEEIERIE R, A
O3 ) R B R A SO AN 2 ST R A 8O A SR R o % PAEAE T BRSBTS hicAS

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.

A AR JECXE L, A AFZ AL, Bl SeE .
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