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[ 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. Compared with other manufacturers, BYD
module adopts DBC with additional elements, which has
higher strength. DBC can be made thinner, less thermal
resistance and better heat dissipation in the case of
constant intensity requirements. In order to adapt to the
complex automotive application environment at the same
time, the module framework adopts PPS material with
better performance, higher temperature resistance, not

easily deformed, higher corrosion resistance.
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[0 Key Features

H-bridge module
Low Vcesat
High short circuit withstand capability

Ultra low conduction and switching loss

[J Applications

Witched Reluctance Motor
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O IGBT
e Maximum Rated Values/& K &€ {EH
Symboi Items Conditions Values Units
Vees Collector-‘em|tter voltage T,= 257 1200 Vv
AR H R R S B
lo Continuous DC collector current Te=25C, T=175¢ 1600 A
g 25 By O
lo.rom AR FUAR B FL T.=80°C, T)= 1757 800 A
Voes Gate-e\rmtter peak voltage T,= 251 +20 Vv
R — A ST 0 U £ L
leru Repetitive peak co‘llector current Pluse, tp = 1ms, Tj= 25°C 1600 A
£ LR ST U LR
Puo Total power dissipation Te=25C,T)= 175 3150 W
SFERLT) %
® Characteristics Values/}#/E/H
Symbol Items Conditions - Values Units
Min. | Typ. | Max.
Collector-Emitter Saturation
Ic = 800A, .
Vcesat | Voltage Tj=25C 1.4 26 \Y,
. 0} Vee= 15V
B AR RS R A
v Gate threshold voltage Vce = Veg, T = 257 5.0 70 v
| bR o lc= 18mA J ' '
Q Gate charge \Y, 15V...+15V 1.45 C
=-15V... - . - u
S| Mg o
R. Internal gate resistance T.= 257 05 o
T J '
Vee =15V,
% Te< 10
| SC data Vee =720V 3250 A
sc N ps - -
i VcEmax = Vees -
AEiT CE o CES =250
Lsce-di/dt
c Input capacitance TBD .
i P = - - n
es i N L7 f=1MHz,
Vee= 0V, Tj=25C
Reverse capacitance
Cr Vee =25V - | TBD| - nF
= | Rtk
| C-E cut-off current Vce= 1200V, - . A
N N = - - u
O | S R L Vee= 0V, J
| G-E leakage current Vce= 0V, T = 255 100 100 N
N 5 \ i= - - n
O | - g i e Vee= 20V, J
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Values
Symbol ltems Conditions - Units
Min. Typ. Max.
T,=25C - 477 - ns
¢ Turn-on delay time .= 125
j= - - - ns
Y| TR AR A ] !
T;=150C - 455 - ns
T,=25C - 387.1 - ns
¢ Rise time .= 125
j= - - - ns
T BT :
T;=150C - 376.9 - ns
T,=25C - 173.4 - mJ
£ Turn-on energy loss .= 125 J
= = - - - m
M| R R le =800 J
Vee =600V T)= 150°C - | 2143 | - mJ
Vee=-7V...+15V
Roon = 2.5Q, T,=25C - 592.4 - ns
Turn-off delay time
t ’ Ls=30nH Tj=125T - - - ns
T SR !
T;=150C - 665.4 - ns
T,=25C - 135.7 - ns
¢ Fall time .= 1257
f N j= - - - ns
B 8] :
T;=150C - 213.7 - ns
Tj=25C .| 7884 mJ
£ Turn-off energy loss T.= 125°C J
ff Al 2| = Ly = N - - - m
° KW FERE & :
T,=150C - 103 - mJ
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O FRD/ZtRE
® Maximum Rated Values/& K& EE
Symbol Items Conditions Values Units
V Repetitive peak reverse voltage T.= 95 1200 Y
| R R R J
| Forward current of diode 800 A
T | e ERER T -
i Repetitive peak forward current P o= 1 T =957 1600 A
use, tr=1ms, Tj=
| o e O ’ J
tr =10 ms, T\j = 125°C 54450 A%s
ot 12t - value
’t -{& - e o 2
tr =10 ms, T\; = 150°C 45000 As
® Characteristics Values/{:1iF{E
Symbol items Conditions - Values Units
Min. | Typ. | Max.
T;=25C 1.6 - 2.8 Y
v Forward voltage IF=720A, .= 1257 v
T | FrmE Vee =0V :
T;=150C - 1.81 - Y
Peak reverse recovery Tj=25¢C ) 80 ) A
IrRm current Tj=125C - - - A
M v N .
ST PR S VAL LA Tj=150°C - 170 - A
IF=800 A,
VR =600 V, TJ =25C - 27 - uC
Q Recovered charge di/dt = 4148 A/ T;=125C C
| = us, i= - - - u
© | ] ‘
Vee=-7V...+15V, Tj=150C - 80 - uc
Ls=30nH K238
Reverse recovery T=25C ) 10 ) mJ
Erec energy Tj=125C - - - mJ
SR B T,= 150°C > 28 - mJ
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Values
Symbol Items Conditions - Units
Min Typ. | Max.
Maximum junction temperature .
Trse | pypooni J P - - 175 | ©
Temperature under switching conditions 5
Tiep If’EZ%:iﬂ% ? -40 - 150 C
Storage temperature .
Junction-to-Case er iGBT
Rinjc 16T 4= %/[\ IGBT - - 0.058 | K/W
Junction-to-Case er diode
Rthjc Diode Qg-%;“ﬁﬂ /l\l:jg&'@é“’ - 0.098 K/W
Stray inductance, module
Lsce | Zirebik, it - 28 - nH
Rocwee | onai s ey e O =25, perswiteh | - | - | - | mo
. Isolation test voitage RMS, f = 50Hz,
Vol | gpigm ik oy t= 1min. 38 | - S
Terminal to terminal i 13 i
ds Creepage distance iy - 2] ity
T FA PR Terminal to base ) 15 i
Uity ¥~ EI AR
: : mm
Terminal to terminal A 125 i
d Clearance ity ¥~ 2] ity ¥+ :
s e n e
SRRl Terminal to base ] 10 i
Uiy - EI| JEAR
Mounting torque for module mounting Screw M5
M . N ) - N.
! R 1 22 4T B M5 g 3 6 m
Terminal connection torque Screw M6
M - N K - N.
2| T W6 K2k ¢ 6 m
Internal isolation ceramics 0
- ) s Al2Os -
i Material of module baseplate i Cu )
T FE AR B A
i Material filling material Silica gel 8
WO T R LI g
LxWxH Dimensions N~} - 152.1x62%20.8 mm
m g - 345 g
Comparative tracking index
cTl AR IR 2 - =200 -
PRI WI-DO6F08-H-0873 hRA. A/1 WK 5 of 15
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O NTC-Thermistor/4 i & R 5 fE
. Values .
Symbol Items Conditions - Units
Min. | Typ. | Max.
R Rated resistance Tz 25C 50 KO
© | g © '
ARR | Deviation of R100 Tc=100C, Rioo= 4930 5 5 | %
R100 i © P j
P Power dissipation To= 257 20 W
= | e o | "
Basis0 B-value/B-1E R2 = Rasexp[Basis0(1/T2-1/(298.15K))] - 3375 - K
Basiso B-value/ B-{& R2 = Rasexp[Basgo(1/T2-1/(298.15K))] - 3411 - K
Bas/100 B-value/ B-{& R2 = Rasexp[Ba2s/100(1/T2-1/(298.15K))] - 3433 - K
iR ] WI-DO6F08-H-0873 fRAs. A/1 FR 6 of 15
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O Characteristics Diagrams/4F{4: th 28 ¥ %3 Preliminary Data
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Fig.1: Output Characteristics Fig.2: Output Characteristics
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Fig.3: Switching Loss vs. Collector Current Fig.4: Switching Loss vs. Gate Resistor
Kl 3: JFRIFESHEBRHRKR Bl 4: JTRAUFES TR HLBE O &
|

i R ] WI-DO6F08-H-0873 fRZs. A/1 WK 7 of 15



BYD) Er P58 ) CUN: AT
<__J Y=y
BGW800H12L13S6
1000 _ | e =
o0 [| VEC=600V TS
1 1c=800A — )
800 | Vee=-7/15V A — S .
| Tvi=150°C I 1 =TT
700 % tdon 1000
pd N
Z 500 =" — f z &C———————————v—
KN =] 100 N
300 — s s =
............... -~
200 S N
100 .
: : > t g 0 300 600 900 1200 1,500 1.800
R[]

Ic[A]

Fig.5: Switching Times vs. Gate Resistor
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Fig.6: Switching Times vs. Ic
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Fig.7: Forward characteristic
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Fig.9: Reverse recovery characteristics vs. di/dt
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Fig.10: Reverse recovery Energy vs. Gate Resistor
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Fig.11: Reverse Recovery Times vs. IF
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Fig.12: Reverse Bias Safe Operating Area
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Fig.13: Typ. transient thermal impedance Fig.14: Typ. transient thermal impedance
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Fig.15:Typ. NTC-Temperature Characteristics
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(1) P-Positive Power

(2) N-Negative Power

(3)/(4) AC Output
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O Attention/Z~

Correct and Safety Use of Power Module:

ThE YR IEM I 7 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.

AR Clnd B Ay HUBRE. 355D W RE S BRI S . B DL A, JFRE SR At
W IGBTHR,

During Transit:

B

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

/B, 2 T S I BA K T e 3 BN PR AR 451

* Devices exposed to moisture may result in failure. Speciai care should be taken during rainy or snowy
weather to implement protective measures preventing the device from getting wet.

ST IBIK SR 3 B R R . AR S R B R R S B LR

Storage:

i

The temperature and humidity of the storage place should be 5~35°C and 30~75% respectively. The
performance and reliability of devices may be jecpardized if devices are stored in an environment far
above or below the range indicated above.

T A7 b s R EE S5 08 R N 43 4% | 7E 5~35° CRI30~75% » Ul SR I A7F A 533t v T 8K T8 /s AL Ta
faFEa v Re 5T SEE.

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.

A7 A AT (R I — 4, P R N SR I RS . B KA F I, A B SR R S
BAE, KA, BB,

Operating Environment:

IVEEEZN:

* 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.

AP Y FR ALK, AHPIER], B A SRS BIESAE, Hd, EtEggmt, FdRiET—fh
THLA 2 SO EH
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» Silicone modules are not suitable for flip-chip applications.
RERALE, A& TR,

Anti-electrostatic Measures:
By 8 LA e -
* Following precautions should be taken for gated devices to prevent static buildup which could
damage the devices.
oy MR 5 A R DS T SR 7 1 AT DA A5 B A P i LA B

* Precautions against the device rupture caused by static electricity.
TR HE it T LAR LE p r 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 vulnerabie
to excessive voltage. The basis of anti-electrostatic is suppression of build-up and quick dissipation of
the charged electricity.
[0 55 R SRR ) = A R N R e L A F A o g 10 Bl 27 A o SRR R AR AL A% SR 2R )
FEA 5 32 35 A0 5 977 e R B AT DA 1) PRy A O DRI RE AR
 Containers that are susceptible to static electricity should not be used for transit or for storage.
AN By 52 RS T PR 45 2 8 A B A7 2R 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 5 i N — B B 41 A AT B 0 e B RS AT . AR5 0 N AN EEAE TRk Al (5 5 1o
* 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.
AR PR 2 ORFR LA AR I Sy AR B (RS BRI 4EAT BRI 5) o FH -5 P 26 T4 i e S A6 3
BRI L
* Use soldering irons with grounded tips.

fi I R s Bk
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[ DISCLAIMER /435 7 Hf

Warranty Period : Unless otherwise agreed in the COOPERATION AGREEMENT or other
WRITTEN DOCUMENTS, the Warranty Period for products specified in this specification shall be 12
months from the date of shipment.

AR BRI AE A A P B A P T SO T AT g A, A SO ik e b R O B HE TR 12 A4
Ho

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

KARETHRE M E SRR e . A2 B, AETRRIE ™ AR RS 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 shall not
be construed as a guarantee or commitment regarding product functionality, condition, or quality.
RERRNE CREGHES ) Lk, Hlt T/ A S BRI . RGN ZESR, A2 —ER
A i A 2R DA R AT REAE L LA L T B BOR AL DRI, AR B AN AR A ST A R BT B R A 1 2L
PRGN A WE . A PTEUE BRI A A B S D RE . A BT R IE S AR

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.

KRN, AR A A T SA AT A LR bR RiRD SR R R AU HS B A AT
HIR BURBCH AR 7 20 S Lk RV AT s AR RN AT B o1 7= b En = s R i, AR 5% 7 53
TP EEL E TR RN . RER AT BEVFA], ZE1E%0 750 7 f BEAT AR A 2 B3 g A
] TR 53 #7

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 this specification 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.

FEART i AR ST A R WA 25 IE S F 2R A S A0 B R E SRR (BGER 0 W MED AEH, &R
FE AR BOETT HMOR A, ARA R ARIA R T . G5 AR an iy, SARYE SBOHTRRA SO B
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FE IR 2D B BOR W A6 AR AT A A Bt B P A TR LN CEAETURBET . Bkt
BETIAE) Bt e KA KRGS, AESEBRMN AT sskbr R Th IGAE A ST P AR Zh fE
DA RIS e e et (TP AT RE A AE AR Sl ok kb i F 45D KT Fetk. it Ed
R AT A A ], PABGUE ™ S (5 B 75 T AT 5 B 5 5K

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.

AT ANGE HLAE L N AR — S0 7 B R M AP R R e B, DU BN R TS AN R A,
BAT R T REIEHIRR, WL e E, AR, PUESE s, WG 5 w&, MRREHRE, &
A& UL T 2 & 5. 2% P MBI A A A B A A AR BB W SE IR i, FE RV R R
O A S ARSI SR R Bk S EMEH], mIE R 5IER, AN F AT,

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.

KRG R, SR AI AR A 7RG 385 B e S 7= i Bop (5 B . TR v (s 5.
A TR B AR A 52 R B O AR SET BRI AEAE FH B IS, 1 A Y BT A
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 A eSO XGE 15w, I AR AL, P SC s 9

For further information about other related products, please visit our company website:
http://www.bydmicro.com/cn/semiconductor.htmi.

Atk — 0 1 AR ARG i, T R AR A EE MR R
http://www.bydmicro.com/cn/semiconductor.html
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