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General Description

BYD IGBT Power Module BG950F12D34S4
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.
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Applications
® AC motor control
AEU ik Az )
® Inverters
Wi g%
® Servo

frl ik FLATL

® Maximum applied voltage platform: 750V
B RTS0RE YA

BG950F12D34S4
Vces = 1200V Ic = 950A
Features
® Full bridge module
IR B
® High short circuit capability
i R % e )

® 1200V planar&field stop technology
1200V Pz 4 b HoR

® Ultra low conduction and switching loss
G AITT R A5 4

® Including ultra fast & soft recovery

anti-parallel FRD
SRR PRI Bk B AR
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Characteristic Values
Parameter Symbol | Conditions Temperature Value Unit
Absolute Maximum Ratings/ & K#iE {E
Collector-emitter voltage v Ver=0V T.295°C 1200 v
N CES GE= vi=
S HII, — S LR :
Continuous collector Ic — Tr=25°C 950
current | VersB00V T=150°C . A
SEE 5 A Y P U LA e o Tr=65°C
Peak collector current
. Icrm — — 1800 A
45 AR AR LI
Gate-emitter voltage
. Vaes — — +/-20 \Y%
M- 5 A FL
Vcc=800V,
IGBT short circuit SOA ) Ve <1200V T 150°C 10
~ y Vi~ us
IGBT fi 22 4 TAEIX Pee oM :
Vee<15V
Junction temperature
i Ty — — -40~175 °C
g
Storage temperature range T 40~150 o
TR *
Diode DC forward current | — 950 A
R R IE [ " ©
Isolation voltage AC,t=1min,
Visol - 3800 V
gt N f=50Hz
Total power dissipation per switch
Prot Te=25C TBD W
FEM% ° (IGBT)
IGBT Characteristics/ IGBT %1t
IGBT Symbol Conditions Temperature | Min. | Typ. | Max. | Unit
Collector-emitter
Vee=0V,
breakdown voltage V(eR)cES =1 mA T,;=25°C 1200 Vv
. c=1m
LR — R 2 R
Gate-emitter threshold
Ic=32mA,
voltage VGe(th) T,;=25°C 5.0 6.0 7.0 Vv
. X Vce=Vee
AR - S5 A R0 1 R P
Collector-emitter cut-off
Vce=1200V,
current Ices T\=25°C — — 1.2 mA
N . . Vee=0V
e A AR- R S AR H IR
Collector-emitter T,;=25°C — 2.05 2.7
1c=800A,
saturation voltage VeE(sat) T=125°C — 215 —
s - SRR VeesToV - '

RHRRAAT T4=150°C — | 220 | — | Vv
Integrated gate resistor R T.295°C 0.65 o
N Gin - vi= - . —

P M e L ' :
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IGBT Characteristics/ IGBT %1%
Parameter Symbol | Conditions Temperature | Min. | Typ. | Max. | Unit
Gate-emitter leakage
Vee=20V,
current lces Ty=25°C -600 — | +600 nA
N . . Vee=0V
AR~ 555 AR s HL 3
Input capacitance
e Cies - - 31 N4 - nF
LIPANG RS Vce=25V,
Reverse transfer Vee=0V,
capacitance Cres f=1MHz — — 14 — nF
S AR LAY
T,=25°C — 215 — ns
Turn-on delay time ¢ T.o1257C 220
d = — — ns
TR AR ] o J
T,=150°C — 220 — ns
T\=25°C — 265 — ns
Rise time t T,j=125°C 260
W= — — ns
LT ’ J
Vee=600V T,=150°C — 260 — ns
i 1:=800A, T,=25°C — 620 — ns
Turn-off delay time ) Too125°C 10
=2.5Q =125° — ns
A o Rea=2.50 L
Reof=3.3Q T,=150°C — 730 ns
VGeEon=+15V T,y=25°C — 68 — ns
Fall time ¢ V 8V T.o1257C o5
N f GEoff== = ° — _ ns
e i) ’ .
Ls=30nH Tj=150°C — 70 — ns
Energy dissipation during T=25°C — 160 — mJ
turn-on time Eon T=125°C — 170 — mJ
THEFE T,=150°C — 175 — mJ
Energy dissipation during T\=25°C — 85 — mJ
turn-off time Eor T,j=125°C — 105 — mJ
KT FE Ty=150°C — 113 — mJ
Diode Characteristics/ — 1R &4 F{E
T=25 — 1.8 — \%
Forward voltage V IF=800A T,=125°C 1.7 \%
E i i " " i '
Ty=150°C — 1.7 — v
Peak reverse recovery Ty=25°C _ 145 _ A
current IrRR Ty=125°C — 237 — A
S [ PR A2 W L PRI Ty=150°C — | 260 — A
IF=800A,
_ Ty=25°C — 40 — uC
Recovered charge a Vr=600V — ” c
vi— - - u
1 o ’ ’
T,=150°C — 100 — uC
Reverse recovery energy £ T\=25°C — 15 — mJ
SIS i i - Ty=125°C — 33| — | m
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T,=150°C — 40 — mJ
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Thermal-Mechanical Specifications
Thermal resistance Rin( IGBT — TBD — K/W
junction to coolant
4 1 K L Ring FRD B
Module Characteristics/ &4
Dimensions
Foof LxWxH Typical , see outline drawing 225X 137X 34.7 mm
according to Term. to base: — 16.0 -
Clearance distance in air IEC 60664-1
. da mm
L and EN Term. to term: — | 15| —
50124-1
according to Term. to base: 22 16.0 —
Surface creepage distance IEC
L ds mm
€ HA 60664-1and EN Term. to term: _ 125 _
50124-1
Stray inductance module
" " . Lsce - - - 30 - nH
(S Gl
Mass
o m — — — 2082 — g
Hi
Pressure drop in cooling A vIA  t=12L/min,
circuit AP T=25°C ,cooling fluid=50% — 10 — KPa
TEV EIWE H I | 22 water/50% ethylenglycol
Maximum pressure in
cooling circuit P — — — 250 KPa
A EEIR R R
Mounting torque Screw M6-mounting according to
M 3.0 — 4.5 Nm
ZHEHSE valid application note

Terminal connection torque Screw M6-mounting according to
. M 3.0 — 4.5 Nm
i IR valid application note

NTC-Thermistor Characteristic Values/ #urafH 45
Rated resistance #i 5 fH{H Res Te=25°C — 5.0 — KQ
Deviation of R100
AR/R Tc=100°C, R100=493 Q -5 — 5 %
R100 f %

Power dissipation ¥E#{IN 3% P2s Tc=25°C — — 20.0 mw
B-value B-fE. Basis0 R2=Ra2sexp[B2s/50(1/T2-1/(298.15K))] — 3375 — K
B-value B-{ Bas/go R2=R2sexp[Bas/g0(1/T2-1/(298.15K))] — 3411 — K
B-value B-{H Bas/100 R2=R2sexp[Bzs/100(1/T2-1/(298.15K))] — 3433 — K

Thermal and mechanical properties according to IEC 60747 — 15, Specification according to the valid application note #FIH LI 4% 22 IEC 60747 — 151¢
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BG950F12D34S4
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Fig.1:0On-state Characteristics Fig.2:Output characteristics
L BARE 2 R

1600 I I 7 200 ——

1500 V=20V / V=600V
1400 ——F—— 7 | {Voeor= 15V
1300 — —— Ty=25°C — \:{Gm: '28;/ a

- &} : =Z. o

1200 = Ty125%C — 150 — Ror=330

——-- T,=150°C il Goft = 3: 174

1100 | i 7] — /
1000 T ] | | —— E,,125°C /

900 ’,' H ] -==- E,;125°C / P
-&800 ',’ .'/ 100 | | eeeeees Eon,15ooc / /,ll
<700 — 7 — — - Ew150°07 |, i

’ . f—
600 — E S A’
. wl '.'
500 1 / )4 pZ
400 ,l ‘-‘/ 50 ,‘/ '/’
o g 4
300 AL A.°
s 5/ %
200 A
100 -~ //
L’ .-"‘
0 3¢ FITLAMS
VGE [V 0
5 6 7 8 l’ 1 12 0 200 200" 600 800 1,000
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
Kl 5: JFRIFES T IR I C &R Kl 6: JFOCISTE] 5T TR FE G &
1800
1000.0 /7
i e ) ST T S P 1600 !
— — T1,=25°C 7
1400 — ....... T,=125°C i
| -==- T,=150°C ¢
1200 2 £
.......... 1000 7
100.0 :
— = 800
2 ( —d
= 9 e 5
‘\ o — - — = 6 .
- 3 ¢/
t = &
[ Vee=600VVeen=15V || ___. " [] SO0 2/
doff &
— Voot -8V RGon.= 2.5 (i 1 tro ] 200 /‘./
Reorf= 3.3 Q Tvj = 150°C 4
- tf _‘f‘/. 4
0 300 I[A] 600 900 0 1 vevp 2 3

Fig.7: Switching Times vs. Ic
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Fig.8: Forward characteristic
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Fig.9: Reverse recovery Energy vs IF. Fig.10: Reverse recovery Energy vs. Gate Resistor
9. R AIWKE IREE S I B 2 & 10: IR EIFES TR IEC R
500 1500 2500
—— IRM-150°C ====-Erec-150°C p
|| Ic,chip
== QRR'].SOOC m=—=e |RM'1250C || - - |c’modu|e
------- Erec-125°C — - QRR-125°C 1600 T
\
1
300 V=600V N
l.=450A \
| |Vee=15V aliaisa 1200 !
= 1
o) 1
v 1
2830 ~ P 800 t
= | RgQ)=160 /,/ffj;’ \
/ g i
//" \
) 1\
/‘/, 400 |
R ¥ 1
100 — 3= Ref0}=5H !
Re[Qlz160— | — 0 ‘
. 0 200 400 600 800 1000 1200 1400
apmTTRTT b=mnnnn Ve V]
0 d /Af[A /HQ]
Fig.11: Reverse Recovery Characteristics vs. di/dt
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Fig.12: Reverse Bias Safe Operating Area
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BG950F12D34S4
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Fig.13: Typ. transient thermal impedance(IGBT)ZthJr Fig.14: Typ. transient thermal impedance(FRD)ZinJF
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Fig.15:Typ. NTC-Temperature Characteristics
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Circuit Diagram/# 4
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Attached (recommended torque and screw):

BG950F12D34S4

Terminal Torque(M6): pre-tightening torque 0.5 N.m and final torque 3.0-4.5 N-m

Uit - HUAE (MB) FUE H1450.5 Nom, % Z4411453.0-4.5 N-m

Mounting Torque(M3):0.5-1.0 N-m

LR (M3): 0.5-1.0 N'm

For the 1.0mm thickness shielding plate mounting, we suggest you use the M2x5 screws
X5 F1.0mm S B 1 B o 223, @ WAt HIM2X5 FIIR%T .

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.
IR BRI, T T EART (EAR T oF, wR T R RS, EE BRI
2. This is an electrostatic sensitive device, please observe the international standard IEC 60747-1, chap. IX.

I E LU B, 175 478 [F] bR b 1k |IEC 60747-1, chap. IX.
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Restrictions on Product Use

BG950F12D34S4

7 it L T BR Al

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

B 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.

B 3t - S A A A BR A 3 B0 17 i s VR RE A e T SEE o R, (R~ e 1 1 ) P RS 598 PR
WL IS I RE 7, BRHUR 5y IR S BUR . 2R SR 7 i, FP A ST L I 2 s RO B R el 2 4
rveth, BIEITCRE . Bk R RIAPAEMT AT B A RISl KR BE ATRES R X e . 35 es
Tt W ORI A AEBIUE VS N E I 225 B0 17 dl AR 5

B The products listed in this document are intended for usage in general electronics applications (personal
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 BME products listed in this document shall be made at

the customer’s own risk.

Hoxrh sl = i 2 Tl R TR E(MNRE., WERE. Tlilds A, ZHREH%E) XL
BEAGE ] Tl R R R, AR T RAUG R EE NG ZENyE. W Rtk E . Wsiii s 4%
B SWREE. QEESRE. MREHERE. BTRE., RN R e R RS, HAEREASENSE
ES s PRl = =tib Pt
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