- b D5
BYD) | e

General Description

BYD IGBT Power Module BG800F12C34S6
provides low switching loss as well as high short
circuit capability, which introduce the advanced
FS IGBT chip and ultra fast & soft recovery
anti-parallel FRD to improved connection, it is
able to take on a perfect performance in various
applications up to 16KHz.
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Applications

® AC motor control
AEU i A7

® |Inverters

® Servo
frl R FELAL

® Maximum applied voltage platform: 750V
B L RFT50VHLE T &

) AN
BGW800F12C34S6

Vces= 1200V Ic = 800A

Features

® Full bridge module
Xy

® High short circuit withstand capability
AL R B T

® 1200V planar&field stop technology
1200V P M7 4 b HoR

® Ultra low conduction and switching loss
G MITT KA FE

® Including ultra fast & soft recovery
anti-parallel FRD
SRR PR B R A
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Absolute Maximum Ratings / & K%iEEH
Parameter Symbol Conditions Value Unit
Coliector-emitter voltage v Ver=0V S 1200 v
N CES GE= vi—
S H R — R R R ‘
T=150°C
Continuous collector current lc_nom — 500
. aSIN Tr=65°C A
ESAE AN B R
Ic — Tr=25°C 800
Peak collector current | | -~ 1600 A
CRM CRM= -
S LRI A PR )
Gate-emitter voltage
R VGes — — +20 \%
AR - 33 4 H T
IGBT short circuit ,SCSOA . Vee=750V, T <150°C 4
s us
IGBT fa itk 224 TAE X Pee Vee<15V ‘
Junction temperature )
) Tyi Top continuous — -40~150 °C
ShR
Storage temperature range
. Tstg — — -40~125 °C
FEABIR A
Diode DC forward current | S 800 A
F — =
— W B O R ©
Isolation voltage AC,t=1min,
Visol — 3800 Y
%2k f=50Hz
Total power dissipation ] Tr=65C W
Prot per switch (IGBT) 1268
FERLTh R T4=150C

(1)Other conditions: Vcc=750V, fsw=8kHz, AV/At=8L/min, 50% water/50% ethylene glycol

IGBT Characteristics / IGBT 454
IGBT Symbol Conditions Min. | Typ. | Max. | Unit
Collector-emitter breakdown
Vee=0V,
voltage V(BR)CES T,=25°C 1250 — — \%
N lc=1mA
SR — R 2 R
Gate-emitter threshold
Ic=32mA,
voltage VGE(th) T,=25°C 5.0 6.0 7.0 \%
N R Vce=Vae
bR - S5 M R A FEL S
Collector-emitter cut-off
Vce=1200V,
current Ices Ty=25°C — — 200 uA
N . Vee=0V
e AR- R S AR H IR
Gate-emitter leakage
Vce=0V,
current lees Ty=25°C — — 200 nA
. NN Vee=20V
AR - 5 W s FEL AL
FEmm TR 2 of 15
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Collector-emitter =050 —
. I6=800A, Ty=25°C 1.2 2.1 Y%
saturation voltage Vee(sat) Vee=15V
o GE= i= ° — —
e R SR LR P Tv=150¢C 18 v
Integrated gate resistor R Tu=5C 07 a
N Gint — = — . —
P B IR o4 L " !
IGBT Characteristics / IGBT %514
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Input capacitance
"~ . Cies —_— — 17 1 6 — nF
CIPNE SR Vce=25V,
Reverse transfer Vee=0V,
capacitance Cres f=1MHz — — 0.13 — nF
Ak ek
Ty=25°C — 285 — ns
Turn-on delay time ) T.125°C 201
= — — ns
FEBAER ] o u
T,=150°C — 290 — ns
T=25°C — 128 — ns
Rise time t T=125°C 142
N r vi= — — ns
LTI Voc=750V y—
T\=150°C — 147 — ns
e Rl =800, Ty=25°C — |80 | — | ns
urn-off delay time =
TR ta(of) Reon=3.30, Ty=125°C — 855 — ns
Roor=50, T,=150°C — | 850 — ns
VeeEon=+15V
eFon ’ T,=25°C — | 155 | — ns
Fall time VGEoff=-8V,
X tr Ty=125°C — 250 — ns
I B ] Ls=30nH
T,=150°C — 276 — ns
Energy dissipation during T,;=25°C — 111 — mJ
turn-on time Eon Ty=125°C — 143 — mJ
TR Ty=150°C — 151 — mJ
Energy dissipation during T,=25°C — 124 — mJ
turn-off time Eoft Ty=125°C — 150 — mJ
KT FE T,=150°C — 154 — mJ
Diode Characteristics /| R E4F1E{E
Forward voltage T,=25C 1.5 — 24 \Y
Ve Ir=800A
IE i HL I Ty=150°C — | 18 | — Y%
Peak reverse recovery Ty=25"C — 347.8 — A
current [ Ty=125°C — 208.4 — A
Sl PR W A LT T=150°C — | 2359 | — A
Ty=25°C — | 575 | — uC
Recovered charge =
9 Q I-=6004, Ty=125°C — | 7749 | — uC
TS HL A VR=750V,
Tv=150°C — 93.89 — uC
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BGW800F12C34S6
Reon=2.5Q, T=25°C — | 3261 | — mJ
Reverse recovery energy E Reof=5Q T.,=125°C — 35.7 — mJ
R AR e e
T,=150°C — 43.82 —_ mJ

Thermal-Mechanical Specifications /| # /1%

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Thermglfesistance Rugy | IGBT, Tr=45C, AVIAt=8Limin | — | 0.067 | — | KW
junction to coolant

28 51| A H P Rin(-f) FRD, Te=45T, AV/At=8L/min — 0.088 — | KW

Module Characteristics/ 4

Dimensions
R LxW xH | Typical, see outline drawing 217.1%x113.4x38.0 mm
. . according to IEC | Term. to base: | — 12 —
Clearance distance in air y )
. da 60664-1 and EN mm
23S ) B - — —
- 50124-1 Term. to term: 6

according to IEC

Surface creepage distance Term. to base: 18 - .
o5 ds 60664-1and EN mm
& e 50124-1 Term. to term: — 12 —
Mass
3 m — — — 1795 — g
Hi

Pressure drop in cooling

o AV/IAt=12L/min, T=25°C ,cooling

circuit AP — 10 — KPa

. ) fluid=50% water/50% ethylenglycol
TEA KR P S 2

Maximum pressure in
cooling circuit P — — 250 — KPa
K i b SN

Stray inductance module

L — — 18 — nH
IR il L

Module lead resistance,
terminals — chip Rce+eg — — 0.75 — mQ

B G 2Bl I —i

Mounting torque Screw M6-mounting according to

ZREHSE valid application note

Terminal connection torque M Screw M6-mounting according to
Vi IE R AR valid application note

3.0 — 4.5 Nm

NTC-Thermistor Characteristic Values/ 43 H BH 434

Rated resistance

R R2s Tc=25°C — 5.0 — KQ
e BRAE

PR UL S WK 4 of 15
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Deviation of R100
. AR/R Tc=100°C, R100=493Q -5 — 5 %
R100 fii %
Power dissipation
P2s Tc=25°C — — 20.0 mwW
FERLTh
B-value
B Basis0 R2=R25exp[Bas/s0(1/T2-1/(298.15K))] — 3375 — K
B-value
B Basiso R2=R25exp[Bas/go(1/T2-1/(298.15K))] — 3411 — K
B-value
B- B2si100 R2=Ra2sexp[B2s/100(1/T2-1/(298.15K))] — 3433 — K

Thermal and mechanical properties according to IEC 60747 — 15,Specification according to the valid application note. #HRIH LRt

%% |EC 60747 — 15

7= bt B
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Characterization Curves/#qH: il 2
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Fig.1 Typ. On-state Characteristics Fig.2 Typ. Output Characteristics
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Fig.4 FWD Forward Characteristics

Fig.3 Typ. Transfer Characteristics
KI3: ALdmeit Kl4. AR AR
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Fig.5: Switching Loss vs. Collector Current Fig.6: Reverse recovery Energy
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Fig.7 Typ. Reverse Recovery Characteristics vs. di/dt
K7 a0 S IE A IR &

Fig.8: Switching Loss vs. Gate Resistor
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Fig.9: Switching Times vs. Gate Resistor Fig.10: Reverse recovery Energy vs. Gate Resistor
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Fig.11: Switching Times vs. IC
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Fig.12 Typ. NTC-Temperature Characteristics

KE12: NTC i
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Fig.13: Reverse Bias Safe Operating Area
BI13: Jefi 224 TAEX

Fig.14: Typ. transient thermal impedance(IGBT)Znr
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Fig.15: Typ. transient thermal impedance(FRD)Znsr
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Circuit Diagram
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Package Outlines

1072540, 1725505

110.4£0.4

96,410 34tL2
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Attached (recommended torque and screw):

Terminal Torque(M6): pre-tightening torque 0.5 N.m and final torque 3.0-4.5 N'-m

Uity HAE(MB) T H14E0.5 N.m, £ H1%E3.0-4.5 N'm

Mounting Torque(M3):0.5-1.0 N-m

ZAEHFE(M3): 0.5-1.0 N'm

For the 1.0mm thickness shielding plate mounting, we suggest you use the M2x5 screws

XF 1 1.0mm 5 1 BE o 2225, 2 BUE FHM2XE HIIRAT

Signal pin hole diameter 0.8 =0.1*0.64 = 0.1mm, recommended drive plate aperture: 1.5+0.075mm.
55K/ 0.840.1*0.64+0.1mm, HEFEIRFIMRFLAE: 1.54+0.075mm.,

Attention

1. When installing the module, please wear an electrostatic bracelet to prevent the gate breakdown

and the imbalance power may damage the interna! chip, even to damage the module.
BB HU, 1 I BT LA o, B R AT RE IR by, EE RIS

2. This is an electrostatic sensitive device, please observe the international standard IEC 60747-1,
chap. IX.

R AU B, 175 1478 [ bR AR 1 IEC 60747-1, chap. IX.
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%57~ | DISCLAIMER

m ERAVEE: AP RIEH T RERB AN, A SEERE Gy, HUR %) RS
BOEHBS . HER LN, JFIRGETE SR LIt TGBT AR . A7 dh AR I AR B,
IS T B 05 1R 23

Applications: This product is suitable for general vehicle-grade electrical applications. 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.Please install IGBT modules which potting with silicone properly with the pins up.

B FEGREA: RS SR E A T S R B AT L AN, AR TR S BRI R
124H.

Warranty Period : Unless otherwise agreed in the COOPERATION AGREEMENT or other
WRITTEN DOCUMENTS. The warranty pericd for the product described in this specification is 12

months from the date of shipment.

5P

o ZHINFEH . st L QR HES A RERIL 6 2, R UL A VE T RE S N A AR 0
B ATIEKSZHIAG 3 BOMRE R, AL SR TICH B AR 4 B L .

o fF: WEMMES AR 6 )2, WAFHh R S0 B R4y A 7E 5735° C Al 307 75%RH.
URWAFIABGT T BT T s ARG, Refa H A I P Re 5 vl FEE

® NAFRE: SN HBREAK, AHUER EEIERE. DIRA B R, B, Rk
Zysirh,  EARAEAT— ﬁ%%%AﬁﬁPi$ﬁ B g bt A R RCR LR PR
B LT A S e (R a rp A . PR HE AT AR AR A e 88 F . (1) TR S A S Al 7
AN R A R L HOR PR BBy T AR A o SRR SRR P A% IR R 2R 2
SRR Ao B A R AROAT AR L A RO RE L (2) ANEEH] 5 S HL I A A
BRI AT (3D RIS 5 1 B — B R ET 4R A B e 1% B SRR A T AT AF:
g DL N ANEAETREARGS Tim 7 (4) 2R RE IR A ORFF I S AR B PR Rt (R BRI ET
AT E) o 3 AR o T S SO Heeds ;. (5) Al Hsba ek k.

Special Instructions Related to Products:

®During transportation: The stacking of packaging boxes should not exceed 6 layers during

PR UL S WK 12 of 15



A B
| ¥eR * SN T
BGWB800F12C3456

(B%Tﬂ

transportation. 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 stacking of packaging boxes should not exceed 6 layers. The temperature and
humidity of the storage place should be 5~35 ° C and 30~75%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.

®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
for gated devices to prevent static buildup which could damage the devices. Precautions
against the device rupture caused by static electricity.(1)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.(2)Containers that are susceptible to static electricity should not be used
for transit or for storage.(3)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.(4)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.(5)Use soldering irons with

grounded tips.
B ARRBOTRE R SREN. AR BB, AHETHRE SIS EARE R

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

solely to delineate technical product details.

B REXAFCREGEBZHRER, BHTHHASGBBIGEUENARSE . RENER, #E
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— X BT e A 2R DA R P R AE LR 0 T LM R BRAR B (R, A2 R AR RS T P B3
5 BB R G BN, AR PIREBANBAMNE A TN mINGE. FHERE
HIfRIE S &S .

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 dces not warrant the accuracy of the information contained in
the specifications, nor the fitness for a particular purpose or merchantability of the
products. The informaticn in the specifications shall not be construed as a guarantee or
commitment regarding product functionality, condition, or quality.

MEBFRAET, PRUMANAATBRMAFTERER. Bin GRIR) KARBERIR B
HMER AR BURBE AT SRk B /B AT s A0 A B0 AR F B 517 AR P AL AR U, X
RTS5RAFATERPEHSEAZFTRAKAS . REFATBEFA, LR X RBTE
7% KRNI 17 TAE AT

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 inteliectual property are strictly iimited 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.

TR AR F P R R R RS ERENBRRBESHFME (R0 HBE) £,
BRI R B R, AR FAREMRIE. BHPEERANN, MRS
% _ERUE B D TREUR A F AR AT A BRI . AP A SRAERAZEMN (BEITIRERT
B KIEHE . BEEIE) it RERRENRGIE, ELPRMART Bk N AL
FriR M TIRE, DRSS RS RER S, et (FEiRREREMER. KRBt
UiEsE) K. ZAFENKITERAAR, URIEHE RS RN TR,

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
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stable system environment. Customers must verify all functionalities described in the
specifications before or during actual application to ensure product suitability, safeiy
(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 APRARHRENAE-EREERREEARENFREE L, UASBARGTEES
RA, AFERTREHRE. ERMEHRME. FH. ESERRE. TERFESRE. BisE
g, EAREURMIEZEHRES. AP NERRA T RESR A TR ERNEIE SR,
FHMEERARTEEA A BHBAG T AL, AEMEH, SUEBRRRSHEN, £AF
BEAS £ 3

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 ARG, BORAT N AR A R GBS R IR B RS S RS N v
BRIAE S, A2 5] DR B RS AN E DR B O R E R AR . B P AR I s S B i, T 18
P BHTRRAS 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

version when using or consulting this document.

m ORI LIRS SOE I, W AR AL, AR SO

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.
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