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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. 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

¢  Full-bridge Module

¢ High short circuit withstand capability

¢ Ultra low conduction and switching Loss
* Integrated NTC temperature sensor

*  Copper Base Plate

[J Applications

*  Automotive Application
¢  AC Motor Control

*  Motion/Servo Control
*  Power supply
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BYD Microelectronics Co., Ltd.

BG150F12F13L4
e Maximum Rated Values/& K#iEE
Symbol Items Conditions Values Units
v Collector-emitter voltage T2 950 1200 v
CES | e R TR E =
lo.pom | COMlECtOr current - Te=80°C, Tj= 150°C 150 A
SRR B B LA
v Gate-emitter voltage T2 95C +90 v
O | MR R S BV a -
| Repetitive peak collector current Pl =1 T2 957 300 A
ORMC | e o il T W ol Hee T IS,
Total power dissipation . _ .
Prot RSO % Tc=25TC,Tj=150C 625 w
® Characteristics Values/fE{E
Symbol Items Conditions - Values Units
Min. | Typ. | Max.
Collector-Emitter lc=150A, Vge= 15V T;=25C 2.2 2.6 \Y
Vcesat | Saturation Voltage
LR R HEE | Ic= 150A, Vee= 15V T;=125TC 2.5 \Y
v Gate threshold voltage V Ver. lo= BmA T.= 257 5.0 6.2 70 Vv
= , lc=6m = : . .
S| bR cemTem e J
Q, | Satecharge Voe = -8V...+15V 0.81 c
=-8V... . u
| s °
R Internal gate resistance T.= 95°C 10 o
kS J '
Tp< 10 s
P= UK 650 A
| SC data Vee =15V, Vcec =900 V T;=25C
* | R Vone: = Voes - Luce didt | To< 10 s 530 A
Tj=125C
c Input capacitance f= 1MH 20 E
ies A s = Z, . n
T L
il : Vee =0V, Ti= 25°C
c Reverse capacitance Ver = 25V 0.7 .
= . n
= | Rtk -
| C-E cut-off current Vce = 1200V, T.= 257 10 A
. . . i= . m
O | b BABE R | Vee= 0V, J
| G-E leakage current Vce= 0V, T.= 257 300 A
5 , . i= n
O | M R R R Vee = 20V, J
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BYD Microelectronics Co., Ltd.

BG150F12F13L4
Symbol Items Conditions - Values Units
Min. | Typ. | Max.
) Turn-on delay time Tj=25C 100 ns
T | SRR ] le = 150 A, T/=125C 130 ns
. Rise time xCE ) 685\? V+15 v Tj=25C 90 ns
r GE=-0OV...
T 1A = °
Roon = 2.5 Q, Tj=125C 100 ns
. Turn-on energy loss Ls= 50nH Tj=25C 15.2 mJ
T IR A T,= 1257 20.5 mJ
. Turn-off delay time, Tj=25C 520 ns
Y| el iR ] le = 150 A, T/= 125°C 645 ns
) Fall time xCE - 685\? V+15 v Tj=25C 32 ns
f N GE= - e
E‘ IEI .= °
I P 1] Roor = 5.0 Q. Tj=125C 128 ns
. Turn-off energy loss L<= 50nH Tj=25C 10 mJ
ff Al ) = P =]
T | kR A Tj= 1257 17.2 mJ
O FRD/ZiRE
® Maximum Rated Values/& KX#isE {E
Symbol Items Conditions Values Units
Ve Repetitive peak reverse voltage T,= 25°C 1200 Vv
S Ji) EL 2 W A FE TS
I Iforward current‘of diode 150 A
P IE ] B HLI
s Repetitive peak Torward current Pluse, to= 1ms, T;= 25°C 300 A
1L [i) H B W A R VA
2t _
pp | - value tp =10 ms, Ty = 125°C 3000 Azs
1’t-&
® Characteristics Values/fFE1{H
Symbol Items Conditions - Values Units
Min. | Typ. | Max.
v Forward voltage I = 150A, Tj=25C 1.5 2.1 2.6 v
F
IET B Ve = 0V Tj= 1257 2.2 v
Peak reverse recovery Tj=25C 100 A
IrRm current
R At LG T;=125C 95 A
% 6 W = 160A
Q Recovered charge Vg =650V, Tj=25C 9 uC
' K &2 Ha qa7 Vee =-8V...+15V, Ti=125C 16 uC
Ls=50nH
Reverse recovery Tj =25C 4.3 md
Erec energy
&rﬂ,mg*ﬁﬁ Tj: 125°C 7.6 mJ
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BYD Microelectronics Co., Ltd.
BG150F12F13L4

[ Module/t&EHt

Values
Symbol Items Conditions - Units
Min. | Typ. | Max.
Case temperature .
Tc s -40 100 C
Foim
To Temperature under switching conditions 40 125 o
S ER T
T Storage temperature 40 125 C
| R
R Thermal resistance, junction to case per IGBT 0.20 KW
M| bt > IGBT '
Ree o Thermal resistance, junction to case per diode 0.37 KW
et | greghsaam BB R '
L Stray inductance module o1 nH
C H-
| Ao B
R Module lead resistance, terminals - chip T.=925C. per switch 18 ma
CC+EE' - vl e i= ) wi .
Bt 1 4 B, B 75 ’ i
v Isolation test voltage RMS, f = 50Hz, 3.0 KV
Lt t= 1min. '
Terminal to terminal 10
Creepage distance Uiy - B3ty 1
(SREEN R Terminal to base 12
i1~ 3 JEEAR
mm
Terminal to terminal 10
Clearance Uity 1~ 2|5 T
e Tl Terminal to base .
i1~ B JEEAR '
Mounting torque for modul mounting Screw Mb
M . o 3 6 N.m
R 22 e 41 iR M5 4%
Internal isolation ceramics ALO
a y 23
P 44 2% W) B2
Material of module baseplate c
u
FEYEER AR
Dimensions
LxWxH 122x62%20.5 mm
R
m Weight 310
ik °
Comparative tracking index
CTI " >200
AHXT H IR 45
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BYD Microelectronics Co., Ltd.

BG150F12F13L4
O NTC-Thermistor/fitiE & REHE
. Values .
Symbol Items Conditions - Units
Min. | Typ. | Max.
R Rated resistance Toz 95 5.0 KQ
® | e e ° '
AR/R Deviation of R100 Tc=100C, Rioo=493Q 5 5 %
R100 fii ¢ P ’
P Power dissipation Tz 95 20 W
25 %’éﬁ&ﬂj% c= m
Basis0 B-value/B-{H Rz = Rasexp[Basiso(1/T2-1/(298.15K))] 3375 K
Basis0 B-value/ B-& Rz = Rasexp[Basiso(1/T2-1/(298.15K))] 3411 K
B2s/100 B-value/ B-{E Ro= steXp[st/1oo(1/T2—1/(298.15K))] 3433 K
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BYD Microelectronics Co., Ltd.
BG150F12F13L4

[ Characteristics Diagrams/4F 4 i 28
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BYD Microelectronics Co., Ltd.
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Fig.7: Switching Times vs. Ic
TIPSR TA S AR HL IR R

300 ;
—T,=125°C /
10000 —f—moou 1 | | | @ __] -T,=125%C /
250 f
Caosr '/
_ 200 /
B ter— | 1\ /
tdon — 150 ,’/
100.0 \ <
" - /
100 /
t, /
50
/'
"'/
10.0 0
0 50 100 150 200 250 300 350 0 05 1 15 2 25 3 35 4
Ic[A] VelV]
Vee=650V, Vee= 15V, Reonof= 2.5/5.0 Q, T\j= 125C IlF=1(VF)

Fig.8: Forward characteristic
Kl 8. IE[mrE:

Datasheet

WI-DO6F07-H-0048 Rev.A/0

Page 7 of 11



BYD Microelectronics Co., Ltd.
BG150F12F13L4
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BYD Microelectronics Co., Ltd.
BG150F12F13L4

Circuit Diagram/# 4 &
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BYD Microelectronics Co., Ltd.
BG150F12F13L4

O Attention

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.

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.

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.
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.

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.

(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.

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.
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