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General Description

BYD IGBT Power Module BG1000F12D34S4
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
AUy ik A7 )
® |Inverters
® Servo
el Ak FLATL
® Maximum applied voltage platform: 750V

i X FFT50 R T 6

BG1000F12D34S4
Vces = 1200V Ic = 1000A
Features
® Full bridge module
SRR
® High short circuit capability
AL R e )

® 1200V planar&field stop technology
1200V ~FIHMHA 2 1k HR

® Ultra low conduction and switching loss
RS AT R A7

® Including ultra fast & soft recovery

anti-parallel FRD
SRR PRI B R AR
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Absolute Maximum Ratings/ & K#iE {E
Parameter Symbol Conditions Value Unit
Collector-emitter voltage v Ver=0V — 1200 v
N CES GE= vi—
S FHLAT, — B P '
Continuous collector I — Tr=25°C 1000
current | Verz 15V Te=65°C 5300 A
i 5 M A EL LA erom ° T.=150°C
Peak collector current | | | 1060 A
CRM CRM=2Xlcnom -
£ BRI i e
Gate-emitter voltage
. Vees — — +/-20 Vv
AR - 5 S 4 E
Tp<10ps
P . 3670 A
Short circuit data | Vce=600V,Vee=15V T=25°C
. - SC .
AR Vcem=Vces-Lsce*difdt | Tp<<10ps
4015 A
Ti=125°C
Junction temperature
) Ty — — -40~175 °C
g
Storage temperature range
. Tstg —_ —_— '40""150 OC
IR
Diode DC forward current
e ) I — Tc=25°C 1000 A
ZHRAE ERE A HL R
Isolation voltage AC,t=1min,
Visol — 3800 Vv
#Z 0 f=50Hz
Total power dissipation P itch (IGBT) Te= 65 1440 W
tot per switc F=
FERLZ) R ’

ther conditions: Vcc= , fsw= z, t=8L/min, o water o ethylene glyco
1)Oth diti Vce=600V, fsw=8kHz, AV/At=8L/min, 50% /50% ethyl lycol

IGBT Characteristics/ IGBT 41

IGBT Symbol Conditions Min. | Typ. | Max. | Unit
Collector-emitter
Vee=0V,
breakdown voltage V(BR)cES le=1mA T\=25°C 1200 Vv
. . c=1m
RN — R 2 R
Gate-emitter threshold
Ic=32mA,
voltage VGE(h) T\j=25°C 5.0 6.0 7.0 Vv
. X Vce=Vee
AR - o S A L FL
Collector-emitter cut-off
Vce=1200V,
current Ices Tv=25°C — — 1.2 mA
N . . Vee=0V
£ - S AR A I FRLAE
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Ty=25°C — 2.05 2.7 \Y
Collector-emitter
Ic=800A,
saturation voltage VcE(sat) T,=125°C — 215 — Vv
N Vee=15V
B AR - S R A L
T=150°C — 2.20 — \Y
Integrated gate resistor
N Raint — T\j=25°C — 0.65 — Q
VA IS K FL BEL
IGBT Characteristics/ IGBT %714
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Gate-emitter leakage
Vee=20V,
current lces Ty=25°C -600 — +600 nA
. ; . Vce=0V
AR - S AR LR
Input capacitance c Verm25V 317 .
i =25V, — — . — n
TINCES ” *
Vee=0V,
Reverse transfer
. . Cres f=1MHz —_ —_ 1.4 —_ nF
capacitance X [Fl &4 HL 2%
T,=25°C — 247 — ns
Turn-on delay time
N ta(on) T\=125°C — 220 — ns
TF 3 4 SR IR (8]
T\=150°C — 220 — ns
Ty=25°C — 193 — ns
Rise time b7 ] tr T\=125°C — 260 — ns
T,=150°C — 260 — ns
Vee=600V
« T=25C | — | 620 | — ns
Turn-off delay time 1:=800A,
. . ‘ tacofr) T=125°C — 710 ns
FKWTIEIR I (7] Reon=2.5Q,
T\=150°C — 730 ns
RGoff=3.3Q
Ty=25°C — 68 — ns
. VeeEon=+15V
Fall time T &} [A] s T,=125°C — 65 — ns
Veeof=-8V .
L<=30nH T\=150°C — 70 — ns
T=25°C — 160 — mJ
Energy dissipation during
. N Eon ij=1 25°C — 170 — mJ
turn-on time JFE 7 5E
T\=150°C — 175 — mJ
Ty=25°C — 85 — mJ
Energy dissipation during
o Eoft Ty=125°C — 105 — mJ
turn-off time JCHr iR e
T\=150°C — 113 — mJ

Diode Characteristics/ — &4 EE

ij=25 — 1.8 —_— V
Forward voltage IF |7 B J& Ve IF=800A Ty=125°C — 1.7 — \Y
T.,~=150°C — 1.7 — \Y
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T\=25°C — 145 — A
Peak reverse recovery IF=800A,
. Irr T,=125°C — 237 — A
current / n] Pk 5 I B LR V=600V
T\=150°C — 260 — A
T,=25°C — 40 — uC
Recovered charge a T.o125°C % c
vji= —_— —_— u
ez i ’ J
Ir-=800A, T=150°C — 100 — uC
Vr=600V T\=25°C — 15 — mJ
Reverse recovery energy
o Erec ij=125°c — 33 — mJ
AR e &
T\=150°C — 40 — mJ
Thermal-Mechanical Specifications/ #1&%$
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Thermal resistance Ring-9 IGBT, Te=45°C, AV/At=8L/min — 0059 | — KIW
junction to coolant
GV IV A Ring-h FRD, Tr=45C, AV/At=8L/min — 0.091 — KW
Module Characteristics/ A4t
Dimensions JX~f LxWxH Typical , see outline drawing 225%137%x34.7 mm
Term. to
according to IEC — 16.0 —
Clearance distance in air base:
e da 60664-1 and EN mm
T [E R Term. to
50124-1 — 11.5 —
term:
Term. to
) according to IEC 22 16.0 —
Surface creepage distance base:
L ds 60664-1and EN mm
(S EREER= Term. to
50124-1 — 12.5 —
term:
Stray inductance module
" " . Lsce — — — 26.51 — nH
BRI BRI
Mass
o m — — — 2115 — g
Hi
Pressure drop in cooling AV /A t=12L/min, T=25°C ,
circuit AP cooling fluid=50% water/50% — 10 — KPa
FEV EI R R 22 ethylenglycol
Maximum pressure in
cooling circuit P — — — 250 KPa
A EEIA R )
Mounting torque Screw M6-mounting according to
. M 3.0 — 4.5 Nm
e Tilha) valid application note
Terminal connection torque Screw M6-mounting according to
o M 3.0 — 4.5 Nm
i IEREHHAE valid application note

Datasheet WI-DO6F08-H-0240.A/1 Page 5 of 14



A\l E
FEE BG1000F12D3454
NTC-Thermistor Characteristic Values/ 3.4 g FH45M:
Rated resistance %5 FHAH Ros Tc=25°C — 5.0 — KQ
Deviation of R100
AR/R Tc=100°C, R100=493Q -5 — 5 %
R100 w2
Power dissipation ¥E#{Ih % P2s Tc=25°C — — 20.0 mw
B-value B-fE. B2sis0 R2=Ra2sexp[B2si50(1/T2-1/(298.15K))] — 3375 — K
B-value B-fti Basiso R2=Raosexp[Bas/so(1/T2-1/(298.15K))] — 3411 — K
B-value B-{H Bas/100 R2=R25exp[Bas/100(1/T2-1/(298.15K))] — 3433 — K

Thermal and mechanical properties according to IEC 60747 — 15, Specification according to the valid application note #FIHLIKASFPES % IEC 60747 — 1516
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O Characteristics Diagrams/4F 4 i1 2
1,400 I I :
i !f/ 900 —
| VGE| 15V | f 7 T,-1501C
)
1,200 H i | I gl
a : N /!
i 150°C ; f/ 750 H eeeeeee V=17V //', 7
. S
- ==125C i ;'/ 1 Vge=15V i :"
1,000 H 1 n Vege=13V /' /
......... 25°C ‘_-’ 600 L St z
|| 7 ;
Y
800 i I
= i/
= ; 450
= if '
600 f z
/ 300
400 /
150
200
0
0 0 1 y Vz 3 4
0 1 VelV] 2 3 gEtd
Fig.1:0On-state Characteristics Fig.2:Output characteristics
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Fig.13: Typ. transient thermal impedance(IGBT)ZnJF
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Fig.15:Typ. NTC-Temperature Characteristics
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O Circuit Diagram/#£4: &
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O Attached (recommended torque and screw)/fff (HEFFHI4E 5184T)

=
i

21.5%

810.2

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

Uiy ¥ FAAE (M) T 450.5 N.m, & 4453.0-4.5 N-m

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

ZHARI(M3): 0.5-1.0 N'm

For the 1.0mm thickness shielding plate mounting, we suggest you use the M2x5 screws
X 1.0mim 5L BE IR B O 2226, iUl FIM2XB IR ET

O Attention/3 &I

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.
&R 2 ERE R T7 -

ANEEESE AR ) FUBRS %) TR S EUEHRS . B LT A, FERET Skl 8 LL T id IGB T .

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.

B

o A0 R G R BA R T BE S BN TR

o BB S BOSRRR AEN S RO B AR S 1
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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.
jlae=F

o WAl AL RE S IR N 23 S | A 5~35°CI45~75% - AR AF MBI i T s AR T Hm AR LT, Kefa T ds kot pt 5 vl 5
.

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.

K77

o DAFAEAS IR R 4, AR RN SR RIRA . A KHE AT I, KA S IR OB I, IRk, BRI

L,
£,

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.

IVREEES:

o WAFARY BB, AHIVER], RS SRR AR, By, RS, B RS A S BO .

Anti-electrostatic Measures:

* Following precautions should be taken for gated devices to prevent static buildup which could damage the devices.

(1) 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.

7y e P e -

< AN 2 A LR B A U SR B 1 T DA SBERSAF F) i H AE AR

(1) TARGHE T AR L& e o o 2

IR R SR T A R N L AR A R I R R B el 2 A o SRR R S AR IR, B A% SRR RIS 25 5 52 B i s 4558
W7 i EEL JER AR T LA ] e A7 A2 O AR FE AL

* ANEEH] 5 2w L IR B A A s i B A7 s

* RERAT T T N B R AT YA SR R e BRI R TR . AR AT LT AN TR AR (S S T

* B R AR 28 AR A AR ) B A3 0 (B8 R £ AT BRR B S ) o T H 7 i T A % ) PRI B o8 e

* Al R S Bk
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The information contained herein is subject to change without notice.

BEAbELE BAE B A AR AN Sl A

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

El Wt > SR B A PR 1 35000 T 7= i (R MR RE AT iy T S . SR, BRI 1 S A 28 4 (65 1) F BRI 38 i e B % 7 R
PR 5 I S BUR AL 2 W SE 7 i P A SUE R IR 2 bR ROV B R G MU e it B TURE . Bk, R
T« RIS AT BEACE M Fo KR B AT RE SR AIAL X a3 o 5 O S A Be T, W DR 107 Wb A2 ATUE VB 3 18 L OF 25 B0l i
P RS o
The products listed in this document are intended for usage in general electronics applications (personal equipment, measuring
equipment, industrial robotics, domestic appliances, etc. These products are neither intended nor warranted for usage in
equipment that requires extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of
human life or bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments, medical
instruments, all types of safety devices, etc.. Unintended Usage of BME products listed in this document shall be made at the
customer’s own risk.

g p= it  TE AR FRE(ARE ., WERE. TS KA REE) XL i BEAN 2 H T3
R EOR AR T RBEREEANS ZEN G R TR E ., WIEr S E ., Skl CaETKE. %
RIEHIAE ., ETRE . T RN eSS HEREASENGIBUN 3 CRIRE .

Datasheet WI-DO6F08-H-0240.A/1 Page 14 of 14



