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[ General Description

BYD IGBT Power Module BG35G12H13L4-L
provides low switching losses characteristic as well
as high power and thermal cycling capability, which
introduce the advanced IGBT chip/FWD and
improved connection.
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[J Key Features

e 1200V planar field-stop technology

e Low conduction and switching losses

*  VcesatWith positive temperature coefficient
e Low Vcesat
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® VcEsat J__E/D%E/%iﬁ

° 1&5 VcEsat

O Applications

e Auxiliary Inverters
. Servo drives
. Motor drives
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O IGBT, %%/ IGBT, Inverter
e Maximum Rated Values/& K& &
Symbol Items Conditions Values Units
Vees Collector-emitter voltage Ty=25C 1200 vV
HE HUR RS AR L
o Collector current Tc=100C, Tyjmax=1757C 35 A
R PR B AL Tc=80C, Tymax=175T 40
Vees Gate-emitter voltage 420 Vv
AR — A S35 I U AT H I
o Repetitive peak collector current t=1ms 20 A
A LA E SR WA PR
Pus Total power dissipation Te=25C, Tuma=175C 210 W
IR
® Characteristics Values/fE{E
. Values .
Symbol Items Conditions - Units
Min. | Typ. | Max.
Collector-Emitter [c=35A,Vee=15V,T;=25C 1.70 | 2.00 | 2.30 \%
Vcesat | Saturation Voltage Ic=35A,Vee=15V,T,=125C - 2.15 - Vv
£ F AR — RS AR T R HL R Ic=35A,Vee=15V,T,;=150°C - 2.20 - \Y
Vogy | CAtethresholdvoltage ) @\ | =1 6mAT,=25C 5 | 58 | 70 | vV
AR R0 4 P
Qe | Gatecharge Voe=-8V... +15V - lots | - uC
MR
Rein Internal gate resistance Ty=25C i 6.0 ) o
P9 AR FRL PEL
Ce Input capacitance i 3.8 ) F
LTPNGER S
. T,=25°C,f=1MHz, Vee=0V, Vce=25V
Coos Reverse capacitance ) 0.11 ) o
S Ak v
Collector-emitter cut-off
Ices current Vce=1200V,Vee=0V,T\=25C - - 1.0 mA
SR WA S IR A LE LA
Gate-emitter leakage
lces current Vce=0V,Vee=20V,T;=25C - - 200 nA
AR S5 W s HEL U
] Ty=25C - 76.1 - ns
taon Turn-on delay time T 125C i - - s
38 AL 3R B[] lc = 35A, :
Vee = 600 V. ij=15? C - 81 - ns
Ty=257C - 74.3 - ns
‘. Rise time Vee=-8V...+15V, T.=125C - -8 - s
T 1) Reon = Reoff = 27Q
T,=150C - 81 - ns
tq off Turn-off delay time Ty=25C - 204 - ns
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ST HiE IR ] Ty=125T - 233 - ns
T,=150C - 241 - ns
Ty=257C - 74.8 - ns
Fall time .
s F et ] ij=125°C - 191 - ns
T,=150C - 242 - ns
Ty=25TC - 3.86 - mJ
Eon Turn-on energy loss T=125C - 4.95 - mJ
THESFERE & -
T,=150C - 5.54 - mJ
T,=25C - 1.54 - mJ
Eur Turn-off energy loss Ty=125C _ 255 i -y
KA FERE &
T,=150C - 3.02 - mJ
VGE=15V, Vcc=800V,
lsc SC data VCE max = VCES Ty=150C ) 140 ) A
L A A -LsCE -di/dt tp=
10us
Thermal resistance,
Ric | junction to case &1 IGBT/ per IGBT - - 0.73 K/W
g5 —4h e A
Thermal resistance, case | %/~ IGBT / per IGBT
RineH to heatsink Apaste = 1 W/(m-K) / Agrease - 0.32 - K/wW
b7t — B FARE =1 W/(m-K)
Temperature under
Tjop switching conditions -40 - 150 °C
FETF IR Nl B2
O FRD, #3588/ Diode, Inverter
® Maximum Rated Values/& K&
Symbol Items Conditions Values Units
Veri Repetitive peak reverse voltage Ty=25C 1200 v
S Ji) B WA HE T
Forward current of diode
I . N 35 A
HEZEIE [F) ELR IR
e Repetitive peak forward current = 1ms 20 A
AL i) 2R A2 WA A P VAL
| o vale V=0V, tp= 10 ms, Ty = 1251 610 %S
|12t-18
® Characteristics Values/f:E{H
. Values .
Symbol Items Conditions - Units
Min. Typ. Max.
Tvj=25C 1.60 1.92 2.40 \Y,
Ve Forward voltage [F=35A, T=125C - 189 - v
1E T L Vee=0V
T,=150C - 1.83 - \Y,
[rm Peak reverse recovery IF=35A, -dig/dt | Tvj=25C - 22 - A
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current = 1100 Alus Tvj=125C - 25 - A
)P S WA R (Ty=1507C) Ty=150C - 26 - A
Vr =600V Ty=25C - 2.8 - uC
aQ Recovered charge Vee = -8 V T.=125C 48 c
. =- vi= - . - u
WS H g —
T=150C - 57 - uC
T=25C - 1.5 - mJ
E Reverse recovery energy T.=1257C 20 mJ
rec vi— - . -
S AP 2 A
g T4=150C - 24 - mJ

Thermal resistance, .
ARG | per
Rinsc junction to case A TP - - 1.10 K/W

Lh B diode

TAARE | per

Thermal resistance, case | diode

Rinch to heatsink Apaste = 1 - 0.45 - K/wW
Ah e — B A H W/(m-K) / Agrease
=1 W/(m-K)
Temperature under
Tvjop switching conditions -40 - 150 °C
TETFIMRAE T IRSE

O FRD, R/ Diode, Rectifier
® Maximum Rated Values/5 K#iEE

Symbol Items Conditions Values Units
Ve Repetitive peak reverse voltage Tu=25C 1600 Vv
S5 ) H T WA P
Maximum RMS forward current per
IFRMSM Chip Tc=807C 70 A

K IE A T AR L (RES )

Maximum RMS current at rectifier

IrmsM output Tc=80TC 80 A
S KB IR A i ) T AR LR
e Repetitive peak forward current t,=10ms, T,;=257C 682 A
1E )R B I tp=10ms, Ty=150C 573 A
et 12t — value tp= 10 ms, Ty;=25C 2325 A%S
12t-1f tp= 10 ms, Ty;= 150C 1641 A%S
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® Characteristics Values/f$/E{E
. Values .
Symbol Items Conditions - Units
Min. Typ. Max.
V Forward voltage IF=35A T,=150C 1.00 \%
F IEW%E F vj .
| Reverse current Vet 1600V Ty=25°C - o - UA
R N R=
B T,=150C : 1 : mA

Thermal resistance,5 .
ARG | per
Rinsc junction to case A=A TP - - 0.85 K/W

Lh B diode

_ BA A/ per
Thermal resistance, case .
diode )\Paste =

RincH to heatsink - 0.41 - KW

1W/(mK) / )\grease
7t — R A A BE
4178 — B B A W)

Temperature under
Tiop switching conditions -40 - 150 oC
FETFRARZS W BE

O IGBT, #Izh-47:%25/IGBT, Brake-Chopper
e Maximum Rated Values/& K& E{H

Symbol Items Conditions Values Units
Vos Collector-emitter voltage Ty=25C 1200 Vv
SR HL AR S B HL s
Ic nom Collector current Tc=100C, Tyjmax=175TC 25 A
Ic RSB LA BV LR Tc=25C, Tyjmax=175C 50
Vs Gate-emitter voltage 420 Vv
ARG — 5 S A0 DA P
Put Total power dissipation Te=25C, Toma=175C 192 W
ST AT
® Characteristics Values/fFE1{H
Values
Symbol Items Conditions - Units
Min. Typ. Max.
Collector-Emitter Ic=25A,Vee=15V,T,=25C 180 | 215 | 250 | V
Vcesat | Saturation Voltage
£ B - R SR AT e s | 1c=25A,Vee=15V,T\=150C - 2.35 - \%
Vo | Cote threshold voltage |, .\ @ le=1mA T,=25C 5 5.8 7.0 v
AR R4 R
QG Gate charge Vee=-8V...+15V - 0.12 - uC
MR HE
R Internal gate resistance Ty=25C ) 4 i o
PN PSR L L
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Cs Input capacitance ) 0.65 ) o
LTPNGER S )
- Ty=25C,f=1MHz, Ve=0V, Vce=25V
Coos Reverse capacitance ) 0.04 ) O
S 1) A% i FEL
Collector-emitter cut-off
Ices current Vce=1200V,Vee=0V,T\=25C - - 1 mA
HE FEUA RSN R AL PRI
Gate-emitter leakage
lces current Vce=0V,Vee=20V,T\;=25C - - 200 nA
AR — A S A U FEL UL
taon Turn-on delay time T=25C - 115 - ns
THIE LRI 7] T=150C - 117 - ns
‘. Rise time T=25C - 93 - ns
b Tr i E] lo = 25A, ij=15?°C - 104 - ns
- Tuin-off deI?y time, Vee = 600 V. T,=25 C - 231 - ns
SR HEIR B[R] Vee=-8V..+15v , | Tw=180C - 281 - ns
. Fall time Roon = Ragfi = 37Q T,;=257C - 67 - ns
RIS T T,=150C - 277 - ns
Ea Turn-on energy loss T=25C - 2.84 - mJ
JHEHFERE T,;=150C - 4.08 - mJ
Eor Turn-off energy loss Ty=25C - 1.68 - mJ
KT iFERE T,=150C - 2.86 - mJ
Vees15V,
lsc SC data Vce=800V, VcEmax T =150C ) 100 ) A
L% A = Vces -Lsce -di/dt
tp<10us
ITherlmaI resistance, 54 IGBT / per
Rihsc junction to case IGBT - 0.78 KIW
g5 —4h e
A4 IGBT / per
Thermal resistance, IGBT
RincH case to heatsink Apaste = 1 W/(m-K) TBD - KW
b e — BFA R FABE I Agrease = 1
W/(m-K)
Temperature under
Tjop switching conditions -40 - 150 °C
FETF IR Nl B2
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O FRD, #lIz)-47:8 8%/ Diode,Brake-Chopper
® Maximum Rated Values/& K& &
Symbol Items Conditions Values Units
Very Repetitive peak reverse voltage Tu=80C 1200 Vv
S5 Jm) H A WA P
Forward current of diode
I . e 25 A
RS IE 7] ELUARL FRIA
e Repetitive peak forward current t=1ms 50 A
1E ) 2 A2 W A FEL VAT
12t - value VR=0V, =10 ms, Ty = 125C 150 AZS
12t-1H
® Characteristics Values/fFE1{H
Values
Symbol Items Conditions - Units
Min. Typ. Max.
Ve Forward voltage IF=25A, Ty=257C - 1.86 - \%
1E A L Vee=0V T,w=150C - 1.82 - vV
Peak reverse recovery Ty=25C . 9 - A
Irm current IF=25A, - diF/dt
R T STV P = 1000 A/pis Ty=1501C ) 12 - A
aQ Recovered charge (Ty=150C) Ty=25C - 21 - uC
r WA LA VR =600 V T4=150C - 43 - uc
Erve Reverse recovery energy Ty=25C - 1.3 - mJ
B TR R A5 T,=150C - 1.6 - mJ
?I'herrnal resistance, AR | per
Rihsc junction to case diode - 1.2 K/W
g5 —4h e A
AN RE
Thermal resistance, case | per diode
Rinch to heatsink Apaste = 1 - TBD - K/wW
AP 5% — B ER A TH W/(m-K) / Agrease
=1 W/(m-K)
Temperature under
Tviop switching conditions -40 150 °C
TETFIMRAE TR

[ NTC-Thermistor/fi 5 & & ¥y HE . fH

. Values .
Parameter Symbol Conditions - Units
Min. Typ. Max.
Rated resistance R o205 5.0 KO
HUE ML * © ‘
Deviation of R100 AR/R Tc=100C, R100=493Q 5 5 %
R100 ffi% © P ’
Power dissipation P2s Tc=25TC - - 20 mw
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FEHL)
B-value/B-1H Bosiso R2=R25exp[B2s/50(1/T2-1/(298.15K))] 3375 - K
B-value/ B-{& Bosiso R2=R25exp[B2s/g0(1/T2-1/(298.15K))] 3411 - K
B-value/ B-{& B2s/100 R2=R2sexp[B2s/100(1/T2-1/(298.15K))] 3433 - K
O Module/t&iR
. Values .
Symbol Items Conditions - Units
Min. | Typ. | Max.
Maximum junction UGS e 175
Toj max temperature linverter,brake-chopper °oC
K4k HL A Irectifier 150
Temperature under switching
Tviop conditions - -40 - 150 °C
TAFS5 IR
Tes Storage temperature i 40 i 125 oc
il A7l P
CT1 Comperative tracking index ] =200 ]
FHX L JRAR L
Thermal resistance, FAMELER / per module
RineH Case to heatsink Apaste = 1 W/(m-K) / Agrease = - 0.03 - K/W
b FE-B AR A BH 1 W/(m-K)
Lece Stray inductance module ] 38 ] H
RELHLE, AR
Viso Isolation test voltage f= 50Hz, t = 1min. 95 ] Y
A
G Weight i ] 180 ] g
HiE
i Terminal to terminal ] 10 ]
Cree page distance Uity ¥~ 3 9 T
) | SEENER Terminal to base ] 10 ]
it §~ 2 JEEAR
Terminal to terminal mm
) Clearance distance in air ity ¥~ 3 9 T ) o )
] A R Terminal to base ] . ]
it §~ 2 JEEAR '
Mounting torque for module
M mounting Screw M5 3.0 . 6.0 Nm
- ] M5 hEFe
PR ) 22 3
i Internal isolation ceramics ALOs i
P 4 2 W %2
i Material of module baseplate i cu i
BB OR R
LxW xH | Dimensions JUsf - 107.5x 45 x 20.5 mm
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[ Characteristics Diagrams/4F {4 i 28
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Fig.1 Typ. Output Characteristics-Inverter
1 RV AR

Fig.2 Typ. Transfer Characteristics-Inverter
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Fig.11 Typ. Output Characteristics, Brake-Chopper
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® Circuit Diagram/#:48 &
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O Attention

Correct and Safety Use of Power Module

BG35G12H13L4-L

* 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 Co., Ltd. (short for BYD) 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.
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