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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. BYD module
adopts DBC with additional elements,
which has high strength. DBC can be
made thin, less thermal resistance and
better heat dissipation in the case of
constant intensity requirements.
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(0 Key Features

*  Full-bridge Module

* Low Vcesat

. Ultra low conduction and switching
Loss

. Integrated NTC temperature sensor

. Direct Cooled Base Plate

J Applications

* Automotive Application
* Inverters

e Motor Drives
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O IGBT/IGBT
e Maximum Rated Values/& K& € {E
Symbol Items Conditions Values Units
v Collector-emitter voltage T, = 257 265 v
RE LU TS 5
| Implemented coiiector current 600 N
N |
Continuous DC Collector current
I 7 o Te=65C, Ty=1757TC 400 A
OO | A B R ] J
9 Gate-emitter peak voltage T, = 257 20 v
N - vi= ’ +
CES | MR- R S B U :
| Repetitive peak collector current Bl ‘=1 T.= 95 1200 X%
. use, tp,=1ms, Ty;=
O e b S WA P i ’
Total power dissipation T2 65°C Tu = 175C
Ptot )é%%jﬁﬁlj]% F—= y I vimax = 688 W
® Characteristics Values/fFE{H
Symbol It Conditi Values Unit
ymbo ems onditions Min. | Typ. | Max. nits
Ic=400A, Vee = 15V Tyy=25TC - 1.7 - \Y
Ic=400A, Vge = 15V Tyj=150C - 2.08 - \Y
Collector-Emitter Ic=400A, Vge= 15V Tyj=175C - 2.15 - \Y
Vcesat | Saturation Voltage
SRR RMEAT R | Ic= 600A, Vee = 15V Ty=25C - 2.1 - v
Ic = 600A, Vee = 15V Ty =150C - 2.82 - Y
Ic = 600A, Vee= 15V Tyj=175C - 3.00 - \Y
Gate threshold voltage
Y X Vce = VeE, Ic= 3.2mA T,j=25C 4.9 5.8 6.5 \Y
GEth HI AT B 16 P TR CE GE, Ic m j
Q Gate charge V 8V...+15V 4.4 C
e =-8V... - - . - u
© | R o
Internal gate resistance
Ry N - Ty=25TC - 1.2 - Q
| A EH R b :
Tp< 8 ps 50 A
| SC data Vee =15V, Vec =400V | Ty=25T ) )
S| R Vemax = Voes - Lsce -dildt | Te < 6 ps 2600 5
Ty = 150°C i i
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. Values .
Symbol ltems Conditions . Units
Min. | Typ. | Max.
Input capacitance
Ci . - 26.25 - nF
2 A
Output capacitance f = 100KHz, .
Coos | Pl EEP Tij=25C - 109 | - | nF
i RS Vce =50V, Ve = 0V
c Reverse capacitance 013 E
| R '
C-E cut-off t Vce =750V, .
logs euroreurrent §E Ty=25C - - 1.0 | mA
L AR R AR IR | Viee = 0V,
G-E leakage current Vce= 0V, .
loes e s o Tj=25TC - - 400 nA
A - i i R s L Y Vee =20V,
T,j=25C - 177.7 - ns
Turn-on delay time
t QN N T,j=150C - 206.4 - ns
LN IR AT R ] :
T,;=175TC - 212.1 - ns
Tj=257C - 68 - ns
Rise time
t; ) Ty=1560TC - 85.2 - ns
T 1] J
T, =175C - 88.6 - ns
N T,;j=25TC - 13.69 - mJ
Turn-on energy loss lc =400 A, T. =150
Boo | srimsndtas Vee = 450 V vi= - 1672 - mJ
Vee=-8V...+15V T,y =175C - 17.32 - mJ
Reon = 2.5 Q, Tj=25C - 807 - ns
Turn-off delay time, R =200 N
t ) : ‘ Goff = , T.j=150C - 897 - ns
| AR o) L = 3008 :
S Ty=175TC - 915 - ns
T,j=25TC - 63.2 - ns
Fall time
t X Ty=1507T - 139.5 - ns
T | FEEmE :
T,j=175C - 154.8 - ns
Ty=25C - 20.12 - mJ
Turn-off energy loss
E . e Ty=150C - 31.91 - mJ
| e fe :
Ty =175C - 34.26 - mJ
0 FRD/ZtRE
® Maximum Rated Values/& K% € {EH
Symbol Items Conditions Values Units
Repetitive peak reverse voltage .
Y Ty=25TC 750 \Y
| R E G :
Implemented forward current
I 600 A
™| ErEa
| Continuous DC Forward current 400 A
| R R
FE UL WI-D06F08-H-0972 fi7A A/l IR 30f13
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Repetitive peak forward current
I . Pluse, tr=1ms, T\;= 25T 1200 A
| ErE S ] J
- 12t — value Vr=0V; tp =10 ms, T\; = 125°C 18000 A%s
t
12t - Vr=0V; tp =10 ms, T\; = 150°C 16000 A%s
® Characteristics Values/fE{E
Values
Symbol items Conditions ] Units
Min. | Typ. | Max.
Tj=25C - 1.28 - \Y,
Forward voltage i =400A, .
Ve 9 F T, = 150C - 17 |- Vv
1E A LR Vee= 0V
Tyy=175C - 1.12 - \Y,
Peak reverse recovery Ty=25C - | 2153 | - A
IrRM current Ty =150C - 219.8 - A
Sl PREZ VAR P Ty=175C | - |2207| - | A
lF=400A,
VR = 450 V TVJ = 250C - 1709 - UC
Recovered charge ’
Qr -di/dt = 4500 Alus, T,j=150C - 28.35 - uC
PR L7 ‘
Vee =-8V...+15V, Ty=175C - | 306 | - uC
Ls =30nH A\
Reverse recovery Ty=25C - 5.48 - mJ
Erec energy Ty =150C - 9.98 - mJ
B PR 45 Ty=175C - 10.88 - mJ
0 Module/fEHk
Values
Symbol Items Conditions } Units
Min. | Typ. | Max.
Maxi junction t t .
Tumax ElaX|mt‘,|m junction temperature ) i { 175 C
o Rli]
Temperature under switching
Tyjop conditions - -40 - 150 T
TAESSIR
Storage temperature .
T . - -40 - 125 C
N | R
Thermal resistance, junction to | per IGBT
Rijricer | cooling fluid AV/ At=10dm3min; Tr=45C - 0.16 - K/wW
Sh-1% JRFABE
Thermal resistance, junction to | per diode
RinjF piode | cooling fluid AV/ At=10dm3min; Tr=45C - 0.25 - K/W
Sh-1% JRFABE
Stray inductance module
Lece ray newe ! i - | 83 | - | mH
ZRHICELIRR AR
FE UL WI-D06F08-H-0972 fRZ A/1 IR 40f13
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Module lead resistance,
Rce+ee terminals - chip T.j=25C, per switch - 1 - mQ
R 5] 2 v B, I -t
Isolation test voltage RMS, f = 50Hz,
Vi - 3.8 - - KV
¥ | ks t = 30s.
Terminal to terminal 16
g Creepage distance g~ 2] Sty - .
Creep & H Terminal to heatsink 10.3
it 5~ B JEEAR '
mm
Terminal to terminal 5.2
4 Clearance T B '
Clear LA AT Terminal to heatsink 6.8
g~ S AR '
Screw M4 baseplate to heatsink
Mounting torque for module | M4 B2 #: [ 5 JE Bt 1.8 2.0 2.2
M mounting Screw EJOT Delta PCB to N.m
REH ) 22 341 iR frame 045 | 0.50 | 0.55
EJOT #Z#2 i & PCB
M, Tfrmlnél connection torque Screw M5 3 i 6 N
i1 f AT B M5 #2242
Internal isolation ceramics ALO
P4 % el
Materi
+pa erial of module baseplate | Cu+Ni i
B ERR R
Di .
LxWxH | _mensions ; 143.5x132.8x21.8 | mm
NG
Weight
m - 588
HE g
CTl Comparat:;/? tracking index ¥ 2175 i
AEXS HLRTEH
O NTC-Thermistor/ 55 & KRB
. Values .
Symbol Items Conditions ] Units
Min. | Typ. Max.
Rated resistance
R N Tc=25C - 5.0 - KQ
SR ©
Deviation of R100
AR/R . Tc=100C, Ri100=493Q -5 - 5 9
R100 fii % ¢ o b
Power dissipation
P Tc=257TC - - 20 mw
| Mo
Basis0 B-value/B-1i R2 = Rasexp[Bazss0(1/T2-1/(298.15K))] - 3375 - K
B2s/s0 B-value/ B-1H R2 = Rasexp[Basso(1/T2-1/(298.15K))] - 3411 - K
Bos/100 B-value/ B-{& R2= Rosexp[Bas/100(1/T2-1/(298.15K))] - 3433 - K
FE UL WI-D06F08-H-0972 fi7A A/l IR 50f13



L FANIFATID ¢

el FF&
0 Characteristics Diagrams/#H# {4 i 2%
1200 : 1200  —— —
’ /| ——VGE=19V / /]
1100 I— Vge=15V p 1100 [{——VGE =17V / 7
R _ ) I
1Al Tvj=25°C /. 1000 |{~—== VEE=15V /
- - - Tvj=150°C / /N N VEE =13V / /
900 H ok - 900 [H- - = VGE=11Vi—f
........ Tvj=175°C / / — ..VGE=9V / J
800 7 800 =i
/ ya Tvj=150°C / g
700 700 //-
— < .
< 600 —©600 l:l K = =
s / / /'I /’/
500 500 ¥, ra
I/ 1Y /
400 400 [/
/ 1/
300 / 300 /
200 200 —
y /
100 ¥/ 100
e
0 : 0
00 04 08 12 16 20 24 28 00 04 08 12 16 2.0 24 28 32 36 40

VeelV]

VeelV]

Vee= 15V, Ic = f (Vce)
Fig.1:0On-state Characteristics
1: EASRHE

Tyj=150C
Fig.2:Output characteristics
2: R

60
Eon,Tvj=25°C
— — Eoff, Tvj=25°C
50 :
- = = Eon,Tvj=150°C
......... Eoff, Tvj=150°C
401 vec=450v
Reon/o=2.5/20Q .
VGE=-8/15V “T°
30 4 X"
- 7.7
E 17
LIJ / " /—_
- 7|
s 7~
y 7 '/
&4 /7
10 R4 '/
r3 v d
A2
ceaehe® ‘/, 7z
= |
0

0 100 200 300 400 500 600 700 800 900

Ic [A]

— Eon, Tvj=25"C
54 H

— - EoftTvj=25'C /
44 || Vec=450v P

le=400A /

VGEz-Bﬁ 5V /
34 /

24 v

/ 1 —
/ e e e [ =
14

E[mJ]

2 4 G 8 0 12 14 16 18 20

Re[Q]

Vee = 15V, Reon /Raeoff =2.5/20 Q, Vce = 450V
Fig.3: Switching Loss vs. Collector Current
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Fig.7: Forward characteristic
K7 IEmRS

Fig.8: Typ. NTC-Temperature Characteristics
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Fig.9: Switching L vs. Vcc
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Fig.10: Gate Charge vs. Gate Voltage
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Fig.11: IGBT transient thermal impedance
K11 BESTABE ST

Fig.12: Reverse recovery Energy vs. Gate Resistance
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Fig.13: Reverse recovery Energy vs. Ve
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Fig.14: IGBT Transfer Characteristics
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3 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.

» Devices exposed to moisture may result in failure. Special care should be taken during rainy or snowy weather to
implement protective measures preventing the device 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 using devices after prolonged storage, dehumidifying measures should be provided for the storage place,please
inspect them to ensure there are no scratches, dust, rust, or other defects on the surface.

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 iead 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

* 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.

F= U B 15 WI-D06F08-H-0972 fz4< A/1 TR 11 0f 13



B ) PN ¢

EB=Y
BGWG600F)O8NS14L6-L
0 ¥R
ThER R 224 TR R 43 I ik
A YA CHnEE R 7. WU 725 TR S EUBEHIRE . HEE LTINS, RIS Sk d Hd H bb 3 TGBTHL B ,
B

o BRI A T RE T U R SR

o PR SERIRE B BRI R RS R R R R A B 1R .

sz

o A IR R R RSy I RIAED T35° CANAE T T5%. QIR AF IR i T R T HR AR, Ka B e S

A FELE .

KA

o WL AT, WA RN R R IR I, RS RIN B R, KA, B,

ISAEEERR: &

o WEARYERFAK, AHUER, ISR BIRGEBIEE, ek, B, B AR A R B E
i,

i3 R FEL M«

HEHIE AR o 1 LR LA IV SR 1E AT DA S AR RO L2 B, O 98 T DA 75 L o o 2 2841

IR A AR R A N R B R i PR L P R B S B 2 A o SRR A SR AR B A AR R R 5 2 B T 43t

8

* [ PR T DA P A O PR L

* ANEE B 52 R I ) 7 4 i O A A

* RS RAT v T B B BT AT B R E EL B T . AR N AN T RS 0 T

* B FE PR 2 PR U A AR AE N 520 14 S 1 P fih b T (R BRBR £ AT B A I ) P Pl B e T S % R R A i
Fefub A .

A PR R Bk

F= U B 15 WI-D06F08-H-0972 fz4< A/1 TR 12 of 13



. 0 K ANES S H ke
(BwD) 5‘%& 2

BGWG600FO8NS14L6-L

S

fERVER: AP G T — BN GBS LIS .
SRR BRIROT AR B B E S AT E S, AR AR FAE R 14,
AR TRE MR SRENE. AEBZHI, e THRIEP A REARE R .

REAAFOCREEZ N FER, BETFREGEBREFEURURAAE. RENER, FE K
W A R DA R T RETE SL LA L T IR B R B Rk, AR A ] SR T A S04 b BT 91 M B HE AR 4 B 7™ b
EEC B AAFTEE BANBEMAEA TN RINEE. FAEBRRERRIES &
EXAFTHEAE, AN ERFARMAFTERER B BRiR) FARAEE AR AU H B AT B
N~ BURBRILAN T AT FELL R /BRVF AT s A AT XA F I AR B &, NRTE5& S RBITE
BAEEELEFHFRAKNE. REAATFEIFA, FILE W7 SEAT R IFENE [ TE
T

TR PRI R ERRERERNBRARPESH KM (BEHTHHRE) F£H, ERK™
BN EREWN BRRE, KATAKBEHERTE. LFFEMEH MmN, MARYEGHR A EE R
BRESBERRHZAHTEHBRNR. ZPFEEENZERN (BETTRETE BKER. SRR
%) BRI RERBEMRGINE, ELGFMART . BSEhRRN AP RIEA TR MDA, UBRE
Rtk Z&% (FHTRRENEMFR. KREELHGES) KATEE. 2UE AR &L
AT, PARIEF=MERREW IRELSHARR.

Frem AR ARIENHE - EREERREEELREN RS L, DASBARGTEESRE, B
TR RSB S, WILEMZESRME, B, JEFER RS, TBERESES, RREHRE, B4R
ZURMEZERRES. BFNELEAATRER AT RNAREWEIER, HNMAEERLRIEEN
EAXHma kT . SBEH, SUNERMASHEN, XARBAMATR.

B RYME L, S RATI A w4 B8 ) BB C e SR 5 2 . AR B S A (K15 S
A F LR B R A SO AN E W BRI B RRA SR BBUR o 25 AR A B S B, A W R AS

F= U B 15 WI-D06F08-H-0972 fz4< A/1 TR 13 0of 13



