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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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[J Key Features

Half-bridge module

1200V planar&field stop technology

High short circuit capability

Ultra low conduction and switching loss
Including ultra fast&soft recovery anti-parallel
FRD

O Applications

AC motor control
Inverters

Solar application
Automotive application
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Parameter Symbol Conditions Values Units
Collector-emitter voltage V 12950 VeemOV 1200 v
b R R i
Continuous collector current Ic Tc=25C, T,=175C 1200 A
S AR R R Ic nom T=100C, T,=175C 600 A
Gate-emitter voltage Vs T.=25C 420 Y
AR =5 S Al H :

Peak collector current o L=1ms. To=25C 1200 A

B R R LU P Y

Vees15V, V=800V

SEC d~»ata Isc V:Emax:VCEs iCLs,CE * di/dt 2400 A
S t,<10us, T,=150C
Total power dissipation Pu, T.=25¢C. T,=175°C 3570 W
ISP HETIES Y

® Characteristics Values/fF1E{E
. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.

Collector-Emitter 1c=600A,Vge=15V,T,;=25C - 2.30 2.70 Y
Saturation Voltage | ) | |:=600A,Vge=15V,T,=125°C : 2.50 : v
SR RIS B
FIHLE Ic=600A,Vee=15V,T,=150C - 2.57 - \
Gate-emitter
threshold voltage \Y Vce=VegE,Ic=18mA,T,;=25C 5.0 6.2 7.0 \
Al 42 4 b 1 oEn | TeETeRe T
LI
Gate charge
W Qe Vge=-15V...+15V - 1.8 - uC
Internal gate
resistor Rgint T,=25C - 1.3 - Q
P PR B HL BEL
Input capacitance Cue ) 17 ) F
i N LS
Reverse transfer T,;=25C,f=1MHz, Vge=0V, V=25V

capacitance Cres - 0.8 - nF
J52 1) A i HL 7%
Collector-emitter
cut-off current lees | Vee=1200V,Vee=0V,T,=25°C - ] 1 mA
BRI Rk ’ Y
1EHR

Parameter Symbol Conditions Values Units
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Min. Typ. Max.
Gate-emitter
leakage current lces Vce=0V,Vge=20V,T,;=25°C - - 400 nA
A=A S Al U ’ Y
) T,=25°C - 110 - ns
Turn-on delay time s T.=125 - 140 i s
FRAAEIL I 1] " J
T,;=150°C - 140 - ns
S T,=25°C - 90 - ns
Rise time S
Tt t T,=125°C - 100 - ns
T,=150°C - 110 - ns
Turn-off delay Ic =600 A, T,=25°C - 340 - ns
time, t ort Vce =600V, T,=125°C - 400 - ns
SR WS B I [ Vee=-8V...+15V, | T,;=150°C - 420 - ns
] Rgon = 1Q, T,=25°C - 50 - ns
Fall time
N t; Reort = 1Q, T,=125°C - 130 - ns
TR )
Ls=40nH T,=150°C - 230 - ns
Turn-on energy T,=25°C - 65 - mJ
loss Eon T,=125°C - 75 - mJ
FEI G T,=150°C - 80 - mJ
Turn-off energy T,=25°C - 22 - mJ
loss Eoi T,=125°C - 40 - mJ
PN IEESE T,=150°C - 50 - mJ
O FRD/—iE
® Maximum Rated Values/B K#iEHE
Parameter Symbol Conditions Values Units
Repetitive peak reverse voltage Vi T.295C 1200 vV
S5 i) HL A WA P s !
Diode DC forward current ’ Te=25C 600 A
R LA ) LA
Repetitive peak forward current e t =1ms. To=25C 1200 A
1 ) H B WA PRI P Y
I’t -value , V=0V, t,=10ms, T,;=125°C 45000 ,
12t {8 "] Vre0Vt,=10ms, T,=150°C 3000 | O
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® Characteristics Values/$#1FE{E

. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
T,=25°C - 1.98 2.50 \Y,
Forward voltage Vv I-=600A, T —125°C 211 v
I " | Vee=0v : :
T,=150°C - 2.03 - \Y,
T,=25°C - 180 - A
Peak reverse recovery current | T —125°C 260 A
R YRS (L " :
I.=600 A, T,=150°C - 280 - A
Vg =600V, T,=25°C - 30 - uC
Recovered charge
e Q Vee=-8V...+15V, | T,=125°C - 45 - uC
P52 g .
di/dt=4600A/us T,=150°C - 60 - uC
(Ty=150°C) T,=25°C - 10 - mJ
Reverse recovery energy E T 125°C 20 oy
S i) PR S AGURE i .
T,=150°C - 25 - mJ
O Module/t&Ht
L Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
Maximum junction
temperature Tyjmax - - - 175 C
SN
Temperature under
switching conditions Tojop - -40 - 150 T
TFRRE Tl B2
Storage temperature T 40 150 °C
A7 e
IGBT, thermal resistance,
junction t R per IGBT 0.042 K/W
unction to case i - - .
J > thic IGBT 5/~ IGBT
gh-Ah e hH
Diode, thermal resistance, i
] . per diode
Junctlcr to case Rihjc biode I - - 0.117 KIW
4i-4h el
Stray inductance module L 31 Y
N - - - n
BRSO o
Module lead resistance,
terminals - chip Rce+er T,=25C, per switch - 1.2 - mQ
B | 2 v BH 3 -
Isolation test voltage AC, RMS, f=50Hz, t=
S S Visol . 3 - = kV
2 2 L e 1min.
Weight G - - 338 - g
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Hi
Values
Parameter Symbol Conditions - Units
Min. Typ. Max.
Terminal to terminal i 13.0 )
Creepage distance ds ity - 3 3 1
| (CHEENER) Terminal to base ] 145 ]
I FFEAR
Terminal to terminal mm
Clearance distance in air da Uiy - 3|y 1+ ) 100 )
A BR Terminal to base ) 125 ]
Ui S AR
Mounting torque for module
mounting M, Screw M5 3 - 6 N.m
b s M5 §ZHe
R () 22 B LB
Terminal connection torque Screw M6
. . M, 3 - 6 N.m
Ui ¥ R LR M6 1244
Internal isolation i ceramics ALO, )
REA 2 3 Wi B
Material of module baseplate i i cu )
BRI A R
Dimensions
Rl LxWxH |- 152.1x62%21 mm
0 NTC-Thermistor/$1{E 5 REF U HFH
Values
Parameter Symbol Conditions - Units
Min. Typ. Max.
Rated resistance Roc Te=25C i 5.0 ) KO
HUE HLFHAE
Deviation of R100 .
R100 {2 AR/R Tc=100C, R4pp=493Q -5 - 5 %
Power dissipation Py Te=25C i ) 20 W
B-value/B-1H Bass0 R2=Rasexp[Bas/so(1/T2-1/(298.15K))] - 3375 - K
B-value/ B~ Bass0 R2=Rasexp[Bas/so(1/T2-1/(298.15K))] - 3411 - K
B-value/ B-i Bosiioo | R2=Ra2sexp[Basi100(1/T2-1/(298.15K))] - 3433 - K
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O Characteristics Diagrams/4F 4 i 28
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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.7: Switching Times vs. Ig Fig.8: Forward characteristic
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Fig.9: Reverse recovery Energy Fig.10: Reverse recovery Energy vs. Gate Resistor
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Fig.11:Reverse Recovery Times vs. I¢ Fig.12: Reverse Bias Safe Operating Area
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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.

SR L RN, VIR T TR MR A o 2, T T RE SRR S, BRI

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

L U B, TS0 [E Bk v IEC 60747-1, chap. IX.

Restrictions on Product Use

7= ot P FRT PR

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

HEAR A0 55 HOE B A 5, AN T3 % o

B 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.

BEIP. 3ot ol B A PR 2 = (TR BME) S 177 dh I i PERE AT iy S SR, DR O = 3 A 1 ] 3 ) PR BRI AL
SRIPT B IS I REST, BB S L S BUR AL 47 I35 BME (17 gl FP AT SO A% I 2 bRl ok o 24
ARG 2 Bt, BREIUREE. Bk RAIT . SRIUSI AR REA AL IS, KRB Tl RES [ 1AL X
e WHEEEIBIE, Fi0R BME (1177 ShEAUE V5 Fl N AR T OF 2 5 508K BME 7 fhotks £

B 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.

Hxh 2t BME /e T Tl AR PR B (AR s TG, I8 s . SN aa4E)
XL BME 17 dh BEAE T T JOE 2R, AR TRBGSfEH NG 2 a. s 7 aefahihe &
KL AR AT RE . AR A B TRE . DT RBN H a a SE AR, EIX A IE 1
e FEH B AR
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