O

O

EbIrsE
FFE

General Description

This IGBT module, which adopts general packaging,
can meet the auto grade standards. Compared with other
manufacturers, the BYD module adopts DBC with other
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 adopted a more
excellent performance of PPS material, its temperature is
higher, the intensity is harder, not deformation, corrosion
resistance stronger, etc, to ensure product quality and
reliability.
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O Key Features O XN
m  H-bridge W R
B Lowinductance B R HU
B Standard package B pRifERE
m  High short circuit capability B SRR
m Ultra low conduction and switching loss B ERANEES ST A
B Including ultra fast&soft recovery anti-parallel B AR TSR A
FWD
O Applications O M H
m  Servo Applications B AR
B Motor Drives B LK)
B UPS Systems B UPS &%
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O IGBT/IGBT
e Maximum Rated Values of IGBT / IGBT & K& E{H
Parameter Symbol Conditions Values Units
Collector-emitter voltage Vees Ty=25'C, Vee=0V 1200 Vv
BEHAR R R L
Continuous collector current Ic Tc=25C, Ty=175C 900 A
EESEAE HRR ELUR FL U lcrom | Te=80°C, Ty=175C 450 A
Gate-emitter voltage Vees Ty=25C £20 v
AR A S35 1 H I
Peak collector current s t=1ms, Ty=25C 900 A
£ R AR A HELR
Vee<15V, Vcc=800V
S_C d‘?ta Isc V:Emax:VCEs —CESCE * di/dt 2700 A
R tp=<<10us, T,=150°C
Total power dissipation Po | Te=25°C, Ty=175°C 4285 W
ISYEAETIES
® Characteristics Values of Chopper IGBT/3K IGBT i {E
. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
Collector-Emitter Ic=450A,Vee=15V,T;=25C 2.2 - \Y
Saturation Voltage Vogsat | Ic=450AVee=15V,Ty=125C 2.4 ; v
AR RN IR AT H
& [c=450A,Vee=15V,T,;=150C 2.5 - \Y
Gate-emitter
threshold voltage Veeth | Vee=VeE,lc=16mAT=25TC 6.0 7.0 \
AR — 52 S A0 ) 4L L
Gate charge Qe Vee=-15V...+15V 1 - uC
A H A7
Internal gate resistor R. T.295C 13 ] o
P IR B oo
Input capacitance Cus 15.9 ] F
LIPNGER S )
Reverse transfer Ty=25°C F=1MHz, Vee=0V,
. Vce=25V
capacitance Cres 0.7 - nF
J52 i) A i HL 2%
Collector-emitter
cut-off current lces Vce=1200V,Vee=0V,T\;=25C - 04 mA
B RS ARAE B
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. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
G-E leakage current I Vee= 0V, Vee= 20V, T,= 25C 400 A
N 5 N GES CE= , VGE= , Tvji= - - n
AR S e - :
Ty=25C - 120 - ns
Turn-on delay time ¢ T o125 130
N n vj— ns
TFi8 4 3R ] . =
Ty=1507C - 135 - ns
o T,=25C - 215 - ns
Rise time { Ty=125C 205
) . vi= ns
TR L
Ty=1507C - 200 - ns
lc =450 A T,=25C - 285 - ns
Turn-off delay time, ) \j 56000 ,V T : 125C 335
= vi— ns
S AR I ] B ! —
Vee=-8V...+15V T,w=150C - 350 - ns
) RGon =1 Q, ij=250C - 240 - ns
Fall time -
) tr Reof =10Q, T=125C 210 ns
T BB [A] _ -
Ls=30nH T,=150C - 56 - ns
Ty=25C - 75 - mJ
Turn-on energy loss £ T-125°C 9% ;
n vji= m
FFIB AR EE ° —
T,w=150C - 95 - mJ
T,=25C - 25 - mJ
Turn-off energy loss E T 125C 20 ]
S id vj— m
e W7 HRE ° ——
T,w=150C - 45 - mJ
O FRD/—iRk&
® Maximum Rated Values of Diode /| —{{'&E & X EE
Parameter Symbol Conditions Values Units
Repetitive peak reverse voltage v T.2057 1200 vV
JR 1) 25 0 {1 P A
Diode DC forward current | 450 A
WA B [ R "
Repetitive peak forward current | =1 1200 A
=1ms
IE [ BV S
I’t -value o Vr=0V, t,=10ms,T,;=125°C 36000 a2
S
1’ -fE Vr=0V, t,=10ms, T,;=150C 28800
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® Characteristics Values of Diode/ — i E4RF{E(E
. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
T,=25C - 2.0 - Vv
Forward voltage v IF=450A, T.=125C 5 1 Vv
EJI B " | Vee=0V ! '
T,=150C - 2.1 - Vv
T,y=25C - 60 - A
Peak reverse recovery current | T125C 110 A
52 5 WA PR i T
[F=450 A, T,=150C - 125 - A
VR =600V, T,=25C - 20 - uC
Recovered charge -
. Qr Vee=-8V...+15V, | T,=125C - 45 - uC
PR AT ) -
di/dt=4600A/us T,=150C - 55 - uC
(Ty=150C) T,=25C - 8 - mJ
Reverse recovery energy E T 125 18 oy
SRS AR —
T,=150C - 20 - mJ

® Maximum Rated Values of Reverse Diode/ [k E —RE R KTIEHE

Parameter Symbol Conditions Values Units
Repetitive peak reverse voltage Ve Ty=251C 1200 vV
S5 ) B AT WA L
Diode DC forward current I Te=25C 35 A
TARAE EIA IR A LR
Repetitive peak forward current s tp=1ms, Ty=25C 70 A
1E J7) E 52 WA IR
I’t -value
2t - 12t Vr=0V, tp,=10ms,T,=125C 610 A%s
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® Characteristics Values of Reverse Diode/x [k & — Rk B4R EE
Values
Parameter Symbol Conditions - Units
Min. Typ. Max.
T=25C - 1.9 - Y
Forward voltage v I[F=35A, T {_125@ 19 v
RACLEN:S " | Vee=0V ! :
T,=150C - 1.9 - Y
T,=25C - 48 - A
Peak reverse recovery current | T J-—125°C 49 A
IR 1 56 5 1 P37 ™ = - -
T,=150C - 42 - A
IF=35 4, Ty=25C 14 uc
Recovered charge Vr =600V, K - -
. Qr T,=125C - 4.4 - uC
PR AT Vee=-8V...+15V, T o150C ~ c
iIdt=900AS [ § - M ;
vj— - . - m
Reverse recovery energy J .
5 T drEE Erec T=125C - 1.4 - mJ
) T,=150C - 1.9 - mJ
O Module/t&HR
Values
Parameter Symbol Conditions - Units
Min. Typ. Max.
Maximum junction temperature .
Bk G Tumax | - ) ) 1o ¢
Temperature under switching
conditions Tviop - -40 - 150 C
TR MR
Storage temperature i
ﬁ%ﬁ/E‘}# Tstg - -40 - 150 C
(ITTL /X
IGBT, thermal resistance, IGBT
. . per
unction to case Rinj - 0.035 - KIW
Jéi: &I\ﬂ:mlgﬂ thjc IGBT /I\ IGBT
Zh-7PM ey
er chopper diode
Diode, thermal resistance, /MEW?L b - 0.095 - KIW
junction to case Rihjc Diode — i Ed
per reverse diode
Gh-Ah s iH . - 1.0 - K/W
S AR R B
Stray inductance module L 24 H
S |7 ] ] "
Module lead resistance,
terminals - chip Rce+eer | Tvi=25C, per switch - 1.0 - mQ
R 5] 2 BH, I -
Isolation test voltage v RMS, f= 50Hz, t = 3 KV
YL H PR *" | 1min.
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Weight G ) i 342 i g
HE
Values
Parameter Symbol Conditions - Units
Min. Typ. Max.
Terminal to terminal
Creepage distance ds i B 1 ) 130 )
EEEEREERE Terminal to base ] 145 ]
i B FeAR
Terminal to terminal mm
Clearance distance in air 4 iy E 3 1 ) 100 )
ot 1] 57 Terminal to base ] 125 ]
i B FEAR
Mounting torque for module
mounting M Serew M5 3 - 6 N.m
N ] M5 A
R () 22 e LB
Terminal connection torque Screw M6
N \ M2 3 - 6 N.m
Ui R R M6 1244
Internal isolation ] ceramics ALOS i
P A 2% W B¢
Material of module baseplate ] ] cu i
R FL AR R
Dimensions LxWxH | - 152.1x62x21 mm
T
O NTC-Thermistor/51i5.E R E B HFH
. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
Rated resistance Ros Te=25°C ] 5.0 i KO
WE P E
Deviation of R100 ARR | Te=100C, Ri00=4930Q 5 ] 5 %
R100 fkiZ
Power dissipation Py Te=25°C ) i 20 W
FEH)
B-value/B-{& Basis0 R2=Rasexp[B2s/50(1/T2-1/(298.15K))] - 3375 - K
B-value/ B-{H Bas/s0 R2=Rasexp[B2ss0(1/T2-1/(298.15K))] - 3411 - K
B-value/ B-{H Bas/100 R2=R25eXp[Bz5/1oo(1/T2—1/(298.15K))] - 3433 - K
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[ Characteristics Diagrams/4F 4 i 2%
1200 — 1,200
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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
3 ARHRHE 4: JFRIFE G EBRBI KR
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Fig.5: Switching Loss vs. Gate Resistor
K 5: JFoRBUFE ST IR R &R

Fig.6: Switching Times vs. Gate Resistor
Kl 6: JT RIS ] 5 7 TH) R BEL G 3%
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Fig.7: Switching Times vs. Ic
T: JT ORI [A) 55 B AR B LR R

Fig.8: Forward characteristic-Chopper
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Fig.9: Reverse recovery Energy-Chopper Resistor-Ch
. esistor-Chopper
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Fig.11:Reverse Recovery Times vs. I--Chopper Fig.12 Typ. Forward Characteristics of Diode-Reverse
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Fig.12: Reverse Bias Safe Operating Area
K 12: e 24 TAEIX

Fig.13: Typ. transient thermal impedance(IGBT)ZthJc

IGBT(K/W)

K 13: SRS IABESTU(IGBT) Zihgc IGBT(K/W)
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Fig.14: Typ. transient thermal impedance(FWD)ZthJc
FWD(K/W)
14: MM R B SFAFHPT(FWD)Zthac FWD(K/W)

Fig.15:Typ. NTC-Temperature Characteristics
15: SR NTC FEBH 3 5 5
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Circuit Diagram/# 4 &
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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.

YR B, IR F T AT (A b T o, R AT RE RS i, B R AR AR
2. This is an electrostatic sensitive device, please observe the international standard IEC 60747-1, chap. IX.

X2 i LU AR A, TH A [ BrdrifE IEC 60747-1, chap. IX.

Restrictions on Product Use

B The information contained herein is subject to change without notice.
AL 5 B B A AR 5, AN S8 A .

B BYD Semiconductor Co., Ltd. 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.

PO - A IR A F BT i e RE A R T Rk o AR, PR AR AR R I A B R BB AN 55 I )
B S1fe 77, B 25 5y G S 8UR 2. 4 P SE BYD (77 i, F P SR 3% IR e bRk A R G0
A B, BREIURE . Bk KRBT R AERT AT A A St KR BEE AT RES R AL IX fE
THECE BB, B0k BYD 107 b AR BUE YL A B IR 225 Bl (¥ BYD 7 i A% 15

B  The BYD 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 BYD 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 BYD products listed in this
document shall be made at the customer’s own risk.

Hxrb s dir) BYD Pl T @M R E(NARE ., WERE . TN, 2k E . KA EHEE)
X BYD 1 s BE A2 T SRR ISR, SR T RAESEHEAS ZENgE . LA 7R fRE
KT E . SOEETHRE ., MR E ., BT RE ., AR L 2RSS, HEXEAAE
& REH T H ORI
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