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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, and which
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. 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

e Half-bridge module

* 1200V planar&field stop technology

e High short circuit capability

e Ultra low conduction and switching loss

* Including ultra fast&soft recovery anti-parallel
FRD

J Applications

*  AC motor control

* Inverters

*  Solar application

*  Automotive application
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Semiconductor BG450B12ME4D

Parameter Symbol Conditions Values Units

Collector-emitter voltage
A FURN RSN B HL s
Continuous collector current Ic T.:=25C,T,;=175C 900
S A FLUR HLUR lcnom | Te=100°C, T,;=175°C 450
Gate-emitter voltage
AR5 S AR P
Peak collector current

G R AP LR

Vces T,=25C, Vge=0V 1200

< [P <

Vaes T,=25C +20

lorw | t=1ms, T,=25C 900 A

VGE=15V, VCC=800V
Isc VCEmax=VCES - LsCE * di/dt 2800 A
tp<10us, Tvj=150C

SC data
Yok e

Total power dissipation

PSR Prot T.=25C, T,=175°C 3950 W

® Characteristics Values/FE{E

Values

Parameter Symbol Conditions - Units
Min. Typ. Max.

Collector-Emitter |c=450A,Ve=15V,T,=25C - 216 | 2.60 Y

Saturation Voltage Vege |c=450A,Vee=15V, T,=125C i 2130 . vV
S AR R SR
MTHL s

Gate-emitter

Ic=450A,Vee=15V,T,=150C - 2.33 - \Y

threshold voltage
A= 5 S A R
s
Gate charge
AR Ly
Internal gate
resistor Rygint T,=25C - 1.3 - Q
g R EN
Input capacitance
i N LAY
Reverse transfer T,=25C,f=1MHz, Vge=0V, V=25V
capacitance Cres - 0.7 - nF
B ) A L2

Collector-emitter

Vet Vce=Vee,lc=16mA,T,;=25C 5.0 6.0 7.0 \Y

Qe Vee=-15V...+15V - 1 - uC

Cies - 15.9 - nF

cut-off current
AR MR I A A
1EHLR

ICES VCE=1 ZOOV,VGE=0V,TVJ'=25OC - - 1 mA
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. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
Gate-emitter
leakage current I Vee=0V,Vee=20V,T,;=25C 400 nA
%*&_ﬁﬁj‘*&/ﬁ EE GES CE » VGE » Lyj
] T,=25C - 120 - ns
Turn-on delay time ( T 125C 150
n = - - ns
FRLAEE I 1] o e
T,=150C - 130 - ns
o T,=25C - 70 - ns
Rise time t T,=125C 90
Vi - - ns
TR TE] ' J :
T,=150C - 80 - ns
Turn-off delay lc = 450 A, T,=25C - 310 - ns
time, tq off Vce =600V, T,=125C - 740 - ns
SR W SE B I 1] Vee=-8V...+15V, | T,=150C - 680 - ns
) Reon = 1Q, T,=25C - 150 - ns
Fall time .
) t Rgo=6.7Q, T,=125C - 200 - ns
R i o
Ls=40nH T,=150C - 230 - ns
Turn-on energy T,;=25C - 30 - mJ
loss Eon T,=125C - 43 - mJ
FEI G T,=150C - 45 - mJ
Turn-off energy T,=25C - 33 - mJ
loss Eof T,=125C - 47 - mJ
PN IEESE T,=150C - 50 - mJ
O FRD/—iE
® Maximum Rated Values/B K#iEE
Parameter Symbol Conditions Values Units
Repetitive peak reverse voltage v T 225 1200 vV
S i) S A R R
Diode DC forward current | T.=95C 450 A
Y ELURLE P g " ¢
Repetitive peak forward current | P t =1ms T.=25C 900 A
use,t,=1ms,T,=
E i A A L o i i
1%t -value 2t Vg=0V,t,=10ms,T,;=125C 33000 A2
S
12t 18 Vg=0V,t,=10ms,T,;=150C 29000
® Characteristics Values/4#fE{E
. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
Forward voltage VE IF=450A, T,=25C - 2.07 2.60 \Y
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1E ) L Vee=0V T,=125C 2.23 - \%
T,=150C 213 - \%
T,=25C 200 - A
Peak reverse recovery current | T 125 250 A
% 1) R 52 A L R =
=450 A, T,=150C 270 - A
Ve =600V, T,=25C 30 - uC
Recovered charge .
. Qr Vee=-8V...+15V, | T,;=125C 50 - uC
P S H A , -
dilF/dt=4900A/us | T,=150°C 70 - uC
(Tvj=1507C) T,=25C 15 - mJ
Reverse recovery energy E T.2125C 20 oy
1 RS A5 —
T,=150C 20 - mJ
O Module/fisk
. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
Maximum junction
temperature T\jmax - - - 175 C
e K4
Temperature under
switching conditions Tyjop - -40 - 150 C
FEOIRA Nl AE
Storage temperature T 40 150 “C
it AEil °
IGBT, thermal resistance,
junction t R per IGBT 0.038 | KW
unction to case ; - - .
J o thic IGBT 5/ IGBT
gh-Ahse g
Diode, thermal resistance, )
. . per diode
Junct|0£ to case Rinjc Diode A - - 0.117 K/W
gh-AhseIH
Stray inductance module L 31 Y
- - - n
LY *cF
Module lead resistance,
terminals - chip Rcc+ep T,=25C, per switch - 1.3 - mQ
| 2 Wi BH, i -0
Isolation test voltage AC, RMS, f=50Hz, t=
S S Visol . 3 - - kV
ZE2 S RN 1min.
Weight G 338
T 9
. Values .
Parameter Symbol Conditions - Units
Min. | Typ. | Max.
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Terminal to terminal ] 13.0 )
Creepage distance ds Uiy~ 3|3ty 1
€ v P 25 Terminal to base ) 145 )
Ui B HEAR
Terminal to terminal mm
Clearance distance in air da Uiy - F] iy 1 ) 100 )
il Terminal to base ] 125 ]
I B 3R
Mounting torque for
module mounting M, Screw M5 3 - 6 N.m
" s M5 §Z42
R ) 22 B AT R
Terminal connection
torque M, Screw M6 3 - 6 N.m
N . M6 242
i IR AL
Internal isolation ) ceramics ALO, i
N HB 4 2% W 52
Material of module baseplate ) i cu i
RSB R
Dimensions LxWxH |- 152.1x62x21 mm
&
O NTC-Thermistor/5iiE & KR E B HFH
Values
Parameter Symbol Conditions - Units
Min. Typ. Max.
Rated resistance Ros Te=25°C ) 5.0 ) KO
WE FBHAE
Deviation of R100
R100 fii2 AR/R Tc=100°C, R40=493Q -5 - 5 %
Power dissipation P T.=95°C ) i 20 W
O * ©
B-value/B-{H Bas;s0 R2=R25exp[Bas/s50(1/T2-1/(298.15K))] - 3375 - K
B-value/ B-{i B2s/80 R2=R25exp[Basgo(1/T2-1/(298.15K))] - 3411 - K
B-value/ B-{H Bas/100 R2>=R25exp[B2s/100(1/T2-1/(298.15K))] - 3433 - K
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O Characteristics Diagrams/4& 4 fh 2
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Fig.1: Output Characteristics Fig.2:Output characteristics
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Fig.3: Transfer Characteristics Fig.4: Switching Loss vs. Collector Current
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Fig.5: Switching Loss vs. Gate Resistor Fig.6: Switching Times vs. Gate Resistor
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Fig.9: Reverse recovery Energy Fig.10: Reverse recovery Energy vs. Gate Resistor
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Fig.13: Typ. transient thermal impedance(IGBT)Zinyc
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Fig.15:Typ. NTC-Temperature Characteristics
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Circuit Diagram/# 48
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O Attention

1.

When installing the module, please wear an electrostatic bracelet to prevent the gate breakdown and the
imbalance power may damage the internal chip, even to damage the module.

ST LRGN, R IR T L TR MR A o 2, T T RE S B S, HE R

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

R LB AL, 1 47 [F B bR vE IEC 60747-1, chap. IX.

Restrictions on Product Use

7= it P FRT PR

B The information contained herein is subject to change without notice.

BEAR A0 55 B B AR 5, AN T3 % o

BYD Microelectronics Co., Ltd. (short for BME) 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
BME 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 BME products are
used within specified operating ranges as set forth in the most recent BME products specifications.

BEI Jet ol B A7 R 2 = (TR BME) S 77 il I i PERE AT Ry T S PE e BRI, DR D = 3 A 1 ] 3 1) PR AR
SSRIPT BRI I RETT, BB S L S BUR AL 47 ISk BME (K7 gl I, 7 AT SOAEA% I 2 Asbrifl ok o 24
ARG 2 Bit, BREIUREE. Bk RATIBT KRIUSI AR ] REA AL A S, KRB AT RES [ A AL X
e WHEEEIBIE, B0k BME (177 Sh £ 8UE V6 Bl WAL IF 2 5 5500 i) BME 7= fhotks £

The BME products listed in this document are intended for usage in general electronics applications
(personal equipment, measuring equipment, industrial robotics, transportation instruments, domestic
appliances, etc. These BME 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, 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.

Hoh 2t BME /e T T AR R B (AR, s TALE . I8 s . SO aaE4E)
XL BME 17 dh BEASE T T B 2R, AR TRBASfEH NG Zaia. inls 7 aefa sk &
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