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BG600F08B14L5

[ General Description

BYD IGBT Power Module BG600F08B14L5
provides low switching loss as well as compact &
high power density design, which introduce the
advanced trench & field stop 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 10KHz.
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[ Key Features

¢ Full bridge module
SRR

*  Compact & High power density design
KBRS EREE IR

e 750V trench&field stop technology
750V IHEMA L IE R

» Ultralow conduction and switching loss
RSB KIRFE

* Including ultra fast & soft recovery anti-parallel

FRD

RIABREBIRIFE I E
¢ RoHS compliant
54 RoHS i

[ Applications

® AC motor control
AE Iy is FE
® |Inverters
® Servo
fAI AR B AL

T

o Wl
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BG600F08B14L5
O GBT/IGBT
e Maximum Rated Values/H& X #iEE
Symbol Items Conditions Values Units
Collector-emitter voltage 3
Vces 2 M- R A LR Ty=25C 750 \%
I Continuous DC Collector current Te=25°C, Ty=175C 600 A
C_nom 34 b N7agre Slvry
FEBLSR M ELIAL R Te=65°C, T,=150°C 400 A
Gate-emitter voltage i
Vees WA — A S K Ve 18 Ty=25C 120 \
Repetitive peak collector current _ e
Icrm £ F A T T AR LR Pluse,t;=1ms, T,=25C 1200 A
Vee<15V, Vcc=400V
| SC data Vcemax=Vces-LsCE*di/dt 3900 A
s¢ e e R t,<6us, T,=25C 3300
tp<<3us, T,=150°C
Total power dissipation . .
Prot EEE Te=75C, Ty=175C 752 W
® Characteristics Values/f#1E{E
e Values .
Symbol Items Conditions . Units
Min. Typ. Max.
) Ic=600A,Vee=15V,T\;=25C - 1.7 - Y
Collector-Emitter
Vcesat | Saturation Voltage Ic=600A,Vee=15V,T,=125C - 1.9 - \Y
R e .
Ic=600A,Vee=15V,T;=150C - 2.1 - \Y
Gate threshold voltage _ _ .
VGEth HIKE B IR Vee=Vee,lc=12mA,T,=25C 5.0 6.0 7.0 Vv
Gate charge _ _
Qc Wb o Vee=-9V...+15V, Vcc=400V - 1.4 - uC
_ Internal gate resistance _oR4
Rglnt W%BW*&%KH TVJ_25 C 0.67 Q
. Input capacitance
Cies i A F 7 o - 36 - nF
= _ Tvj=25C ,f=1MHz, Vee=0V, Vce=25V
everse capacitance
Crest | 5 i ey 0.05 nF
Collector-emitter cut-off
Ices current Vee=750V,Vee=0V,T,j=25°C - - 1.0 mA
AR RIS IR A LR R
Gate-emitter leakage
lcEs current Vce=0V,Vee=20V,T;=25C - - 400 nA
AR — A S A S L VA
T=25C - 115 - ns
Turn-on delay time Tv'=1250C _ 110 _
fon | JE iR A I == =
Ty=1507C - 110 - ns
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BG600F08B14L5
R Ty=25TC - 60 - ns
ise time PP
tr b T ] Ty=125C - 62 - ns
T,=150C - 65 - ns
. Ty=25C - 260 - ns
Turn-off delay time, PPy
td off %%ﬁ@iﬁﬁﬁ[‘ﬁl ij—125 C - 290 - ns
{? = 45:1006\,\/ T,=150C - 300 - ns
CE = , °
Eall Vee=-8V...+15V , | Tv=25C - 130 - ns
t b Roon = 2.50, Ty=1257C - 150 - ns
NI [A] Rect=50 -
L=30nH T,=150C - 160 - ns
T I Ty=25C - 8 - mJ
urn-on energy loss PP
Eon ﬂ:@jﬁﬁﬁgi TVJ—125 C - 10 - mJ
Ty=150TC - 12 - mJ
Ty=25C - 18 - mJ
Turn-off energy loss PPy
Eoft %%ﬁ%ﬁﬁﬁé% TVJ_125 C - 20 - mJ
Ty=150C - 22 - mJ
O FRD/—#R&
® Maximum Rated Values/& K% 5E B
Symbol Items Conditions Values Units
Repetitive peak reverse voltage I
VRRM }iﬁ Egm%{ﬁ %E TVJ_25 C 750 \%
Forward current of diode
R SHE - 600 A
Repetitive peak forward current _ P
IFRM Erﬂﬁgﬂ@ﬁ%‘bﬁ Pluse,tp—1mS,ij—25 C 1200 A
® Characteristics Values/4F#4F{H
Symbol It Conditi Values Uni
ymbo ems onditions Min. Typ. Max. nits
T,=25TC - 1.70 - \Y
Forward voltage IF=600A, PPy
VE R Vee=0V T=125C - 1.60 - \Y
T=150C - 1.50 - Y
Peak reverse recovery Ty=25C - 195 - A
IrM current Ty=125C - 260 - A
g N
S A PR VAR LR T,=150C - 280 - A
=450 A, T,=25C i 10 : uC
Recovered charge Vr =400V,
Qr ) e Vee=-8V T,=125C - 30 - uC
WEL s di/dt=4500A/
vat= us T,=150C - 40 - uC
T,=25C - 4 - mJ
Erec Reverse recovery energy PPy
}ir‘ﬂ‘w%fﬁﬁ TVJ_125C - 12 - mJ
T,=150C - 14 - mJ
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3 Module/t&E

BG600F08B14L5

Symbol | Conditi Values Uni
ymbo tems onditions Min Typ. Max. nits
Maximum junction temperature .
ijmax Ei-i'j(éé:/ﬁ J P = - - 175 C
Temperature under switching
Tvjop conditions - -40 - 150 [
TAEZS R
Storage temperature .
Teg ﬁ%ﬁiﬂ% - P ; -40 - 125 C
IGBT. th | resist per IGBT/54~ IGBT
ermal resistance . .
. S ' AV/At=10L/Min, TF=40°C
RujrieeT | junction to coolant ] ) n o - 0.149 0.170 K/W
S I Cooling fluid: 50% water /
50% ethylenglycol
Diode. th | resist per diode/#. > M
iode, thermal resistance ; .
. D’ ’ AV/At=10L/Min, TF=40C
RinjF biode | junction to coolant ) ) n o - 0.178 0.200 KW
LA A Cooling fluid: 50% water /
50% ethylenglycol
Lsce - - - 8.5 - nH
Module lead resistance,
Rce+ee terminals - chip Ty=25°C, per switch - 0.8 - mQ
T 5] 28 W BH, i85
: Isolation test voltage _ .
VISO| g@é%?m”iiﬁ%)j__{ RMS, f - 50HZ, t - 1mII"I 3000 - - V
m g%ght i ] 690 ; g
deree Terminal to terminal ) 90 )
P Creepage distance b 1 25 T ]
) JT€ H P 5 Terminal to base i 9.0 i
i - 2 JIEAR :
de Terminal to terminal ) 45 ) mm
®a" | Clearance ity - 3|3ty ¥+ :
) HL U IR] B Terminal to base ) 45 )
i - 2 JIEAR :
Mounting torque for modul Screw.M47basep1ate to
M mountin heatsink 1.8 2.0 2.2 N.m
! *35%9@5%391&5 Screw EJOT Delta PT 0.45 0.5 0.55 :
= = WN5451 30x10-PCB to frame
Terminal connection torque Screw Mb—terminal to
Me T A E LR terminal 3.0 ) 6.0 N.m
) Internal isolation ceramics ALO i
P 2% W) & 273
) Material of module baseplate i Cu i
T H AR A A
LxWxH %ﬂens'c’”s ; 154.5%126.5%32 mm
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BG600F08B14L5
O NTC-Thermistor/4 i B REHE L FE
Symbol I Conditi Values Unit
ymbo tems onditions Min. | Typ. | Max. nits
Rated resistance P
R25 %ﬁﬁ %Bﬂ’fﬁ TC—25 C - 50 - KQ
Deviation of R100 PP _ o
AR/R R100 {2 Tc=100C, R100=493Q -5 - 5 Yo
Power dissipation P
P2s %%ﬁ&ﬂj% Tc=25C - - 20 mwW
Bas/s0 B-value/B-1H R2=R25exp[B2s50(1/T2-1/(298.15K))] - 3375 - K
Basiso B-value/ B-{& R2=R2sexp[B2ss0(1/T2-1/(298.15K))] - 3411 - K
Bas/100 B-value/ B-{H R2=R256Xp[825/1oo(1/T2—1/(298.15K))] - 3433 - K
[ Characteristics Diagrams/4F{4: i £
1,200 77 1,200 T
Vge=15V A1 T,~150°C /
1,000 —H 25°C I'I '/'//./' 1,000 || e ,II
| | ’I/ /'/'/' || - 4
————— 1250 ,/
800 H +—7 800 H ~°° e
—"T 150C A e e
600 — 600
= /o <
/7
400 {7 400
1Y
,;,/ i
200 5 200
R
0 ,..:»—‘:{’ 0
0 1 Wiew[¥] 3 4 0 1 2 Ve [9] 4 6
Fig.1:0On-state Characteristics Fig.2:Output characteristics
1 EARHE 2: it RHE
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[ [ / 45 Versi= 15V
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800 4 . .
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100 /' 7 ==
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6 7 &8 9 \lg,11 12 13 14 c
Fig.3: Transfer Characteristics Fig.4: Switching Loss vs. Collector Current
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90 | e E,.,150°C
| | — -  Eg125°C 1000
80 |—| ==--  Ex150°C
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w50 B = / _ ===
> 100 —
40 S —
30 .7?/
-—":%-'-";-:-'::-_-' -— === Ve =400V — Ugon
20 7 G Ic=450A [ wsveses |-
4 V=400V .
7 lc=450A || Vorn =1V |1 — - &
10 < Vo = -8V N
V..=15V GEoff f
o T,;=150°C | | ]
0 10
2 4 6 8RJOl0 12 14 16 18 0.0 4.0 8.0Rg[Q] 12.0 16.0 20.0

Fig.5: Switching Loss vs. Gate Resistor
5: JTRIFESTIRAIK R

Fig.6: Switching Times vs. Gate Resistor

6: JT IR E) 5 IAK B H K 2
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Fig.7: Switching Times vs. Ic Fig.8: Forward characteristic
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Fig.9: Reverse recovery Energy vs Ir.

Bl 9: IR eSS IE 1 LA 9%

Fig.10: Reverse recovery Energy vs. Gate Resistor

10: AR E HAE-5 I HLFH K 2

Datasheet

WI-D06-H-0100 Rev.A/4

Page

8 of 13




E =1
BG600F08B14L5
1 T T T 11711 T T T 1 : : : : : :” : : :
——7thJF:FRD ZthJF:IGBT
/’—
0.1 at 0.1 =T
5 5
= =
& &
0.01 0.01
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0.01 0.1 t[s] i 10 0.01 0.1 t[s] 1 10

Fig.13: Typ. transient thermal impedance(FRD)ZhJF
FRD(K/W)

K 13: SR RS FIABH HT(FRD)ZingF FRD(K/W)

Fig.14: Typ. transient thermal impedance(IGBT)ZihJF
IGBT(K/W)

B 14: B BES A BL(IGBT) Zingr IGBT(K/W)
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Fig. 11: Reverse Bias Safe Operating Area
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Fig.12:Typ. NTC-Temperature Characteristics
12: SRR NTC Hi BH R Rk

Datasheet

WI-D06-H-0100 Rev.A/4

Page 9 of 13




-10

<15

0 200 400 600 800

1000

1200 1400 1600

@ A : ]
FFE
BG600F08B14L5
Qg(nC) Vec=400V,|c=20A,Tj=25T Vces Vs Tvj
2 790
15 770
750
. % 730 ,/
5, 5 S 710 /
Ei 690
%B : 670
>
-5 650

50 -45 -25 0 25 50 75 100 125 150 175
vj(°C)

Maximum allowed collector-emitter voltage
Ices=1mA for Tvj<25°C,Ices=30mA for Tvj>25C

Fig.15: Typ. Gate charge characteristic IGBT
SR B FLA IGBT

13:

Fig.16: BV Temperature Characteristics
16: BV i 5L

O Circuit Diagram/#:£ &
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O Attention

Correct and Safety Use of Power Module

BG600F08B14L5

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

specifications.
0 &R
TR 2z 4 IER IR A58 i O
AHEIE BRI MR 1% PR S BB . Wi LA, AR s 5 Sk i A4 A b M3 IGB TR B
BHEES:

o A0 R HAGE B BA R ] BE S BN BT B
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RESTRICTIONS ON PRODUCT USE

The information contained herein is subject to change without notice.

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.

The products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office 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 products listed in this document shall be made at
the customer’s own risk.
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