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[J General Description

BYD IGBT Power Module BG50F12H13L4 provides
low switching losses characteristic as well as high
power and thermal cycling capability, which
introduce the advanced IGBT chip/FRD and
improved connection.
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[J Key Features

« 1200V planar field-stop technology

* Low conduction and switching losses

e VcesaWith positive temperature
coefficient

* Low Vcesa

BG50F12H13L4

Vces=1200V, Ic=50A
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O Applications O M~ A
e Auxiliary Inverters o BIYARSR
*  Servodrives o fARIRBh AR
e Motor drives o HHULE)
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ARG
BG50F12H13L4
O IGBT, #3588/ IGBT, Inverter
e Maximum Rated Values/& X #i € {EH
s 2% TiE%&H WEE Br
Symbol Parameter Conditions Ratings Units
Vees Collector-emitter voltage Ty=25C 1200 Vv
EE AR RS R L
Ie Colisctor current Te=100C, Tyjma=175C 50 A
RSB LA B LR
Vs Gate-emitter voltageg 420 Vv
AR — A S5F I D AR L I
o Repetiti\‘/egpeak collector current t=1ms 100 A
A5 HL B B AT A PR
P Total power dissipation Te=25C, Toma=175C 280 W
IR
® Characteristics Values/f#1iF{E
5 &8 TE&H $E{E Ratings Bir
Symbol Parameter Conditions Min. | Typ. | Max. | Units
Collector-Emitter [c=50A,Vee=15V,T,=25C - 2.2 2.60 \%
Vcesat | Saturation Voltage Ic=50A,Vee=15V,T;=125C - 2.39 - \%
BRSBTS | 1c=50A,Vee=15V,Ty=150C - 25 - \Y
Vorn | Coiethresholdvoltage |\, _\ = | c=omA T, =25 50 | 60 | 70 | V
AR R0 4 P
Q. | Gatecharge Voe=-8V.. +15V - loz23 | - uC
AR F ey
Rein Internal gate resistance Ty=25C i 12 ) o
P9 A FRL PE
Cue Input capacitance ¢ 59 ) F
LTPNGER S
- T,=25°C,f=1MHz, Vee=0V, Vce=25V
Cous Reverse capacitance ) 0.18 ) O
S A v
Collector-emitter cut-off
Ices current Vce=1200V,Vee=0V,T\=25C - - 1 mA
S WA R S IR L E LA
Gate-emitter leakage
lces current Vee=0V,Vee=20V,T,=25C - - 200 nA
AR S5 W s HEL U
i Ic = 50A,Vce = 600V, T,=25C - 103 - ns
gy | UrTVON delay time Vee=-8V...+15V, T=125C 106 ns
B AEIR I 1] n
Raeon = Raoft = 20Q, T,=150C - 110 - ns
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ST
BG50F12H13L4
Rise time Ty=257C - 82 - ns
tr T 1] Ty=125C 98 ns
Ty=1507C - 102 - ns
Ty=257C - 255 - ns
7 Turn-off delay time, T 125C i 11 - "
SR ST AR B (]
Ty=150C - 345 - ns
Ty=25C - 91 - ns
ts Fall g Ty=125C - 189 - ns
BT .
Ty=150C - 225 - ns
T,=25C - 6.2 - mJ
Eo. Turn-on energy loss T, 125C i 9.9 - oy
FFEHIFERL & n
T,=150C - 11.7 - mJ
Ty=25C - 1.6 - mJ
Eur Turrf-of‘f energy loss T 125C i 34 - oy
Ty=1507C - 4.3 - mJ
Short Circuit Withstand
te | Time Vees15Y, Vee=800V, Ty=25C ; 10 | - us
L % T 52 i ] VCE max = VcEs -Lsce -di/dt
Thermal resistance,
Riuc | junction to case A IGBT/ per IGBT 054 | KW
g5 —4h e A
Thermal resistance, case | &4~ IGBT / per IGBT
Rinch to heatsink Apaste = 1 W/(m-K) 0.26 KW
bh5E — B AR AT / Agrease = 1 W/(m-K)
Temperature under
Tyjop switching conditions -40 150 °C
FEIF RS Tl L
O FRD, #3588/ Diode, Inverter
® Maximum Rated Values/& K% & {H
s ¥ Tie%&t WEE =R (7]
Symbol Parameter Conditions Ratings Units
Very Repetitive peak reverse voltage Ty=25C 1200 v
S [i) B WA PR
" I‘:orward current‘of diode 50 A
HEZEIE [F) B R
e Repetitive peak forward current = 1ms 100 A
1E ) 2 A W A FEL VAT
o | vale V=0V, tp= 10 ms, T,j = 125°C 1450 | A%
12t
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BYD) ..
O $S&
BG50F12H13L4
® Characteristics Values/f#1iF{E
s B8 TE&H $1E {8 Ratings B
Symbol Parameter Conditions Min. Typ. Max. Units
Tvj=25C 1.50 1.90 2.50 \Y,
2 Forward voltage I[F=50A, T o125C 175 v
] IE i LR Vee=0V R :
T,=150C - 1.76 - \Y,
Peak reverse recovery Ty=25C - 25 - A
Irm current Ty=125C - 32 - A
S5 [ PR B2 W A P VAR Lz 50 A - diifdt = T,y=150C - 45 - A
FEOUASARAEE Ty =257 - 3.9 - uC
aQ Recovered charge 500 A/us T 1257 8.1 C
r vi— - . - u
(VLR Vr =600 V ‘°
T,=150C - 10.2 - uC
Vee=-8V
Reverse recovery Ty=25C - 1.4 - mJ
Erec energy Ty=125C - 23 - mJ
S A PR = A5 Ty=150C - 35 - mJ
Thermal resistance, .
e KA 1 per
Rinic junction to case diod 0.8
iode
g5 — b el
, A W | per
Thermal resistance, ,
) diode
RineH case to heatsink \ 1 WIm-K) / 0.45 K/W
Paste = m-
Hh e — HUAER A RE
o )\grease =1 W/(mK)
Temperature under
Tyvjop switching conditions -40 150 °C
FETT R R
O NTC-Thermistor/41 {55 R & HH
2 Values .
Parameter Symbol Conditions ; Units
Min. Typ. Max.
Rated resistance R To=05C 5.0 KO
g5 L ®o|e '
Deviation of R100 ARR | Tc=100C, Rico=4930Q 5 5 %
R100 {ﬁ% C ) 100 (Y
Power dissipation P To=25C 20 W
= - - m
FERI % ©
B-value/B-1H B2s/50 R2=R25exp[B2s50(1/T2-1/(298.15K))] - 3375 - K
B-value/ B-{& Basis0 R2=R2sexp[B2sso(1/T2-1/(298.15K))] - 3411 - K
B-value/ B-{H Bos/100 R2=R256Xp[825/100(1/T2—1/(298.15K))] - 3433 - K
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BG50F12H13L4
O Module/fiik
s ¥ Tkt i E (& Ratings =-Xva
Symbol Parameter Conditions Min. | Typ. | Max. Units
Tum Maximlfm junction temperature 1"532%& 175 o
KR inverter
Temperature under switching
Tyjop conditions - -40 - 150 °C
TARZ IR
Tus Storage temperature i 40 i 125 oc
il A7l 5
Comparative tracking index
CT1 Kz - - >200 -
HEX L JRAR
Thermal resistance, FAMELER / per module
RineH Case to heatsink Apaste = 1 W/(m-K) - 0.02 - K/W
A 5E- B s FABE / Agrease = 1 W/(m-K)
Lo Stray inductance module i i 35 ) M
RALHLE, AR
Vg Isolation test voltage f= 50Hz, t = 30s. ) 95 ] KV
Za2 HA H
G Weight i i 180 ] g
HE
Terminal to terminal
) Cree page distance Uity 31 ) 10 )
) € HE Terminal to base \ 10 ]
g5 B JEEAR
Terminal to terminal mm
) Clearance distance in air Ui S35 1 ) 75 )
) ol L1167 Terminal to base ] 25 ]
Uity - BB AR '
Mounting torque for module
M | mounting Screw M5 3.0 ; 6.0 N.m
" o M5 #Z4%:
BRI 36
i Internal isolation ceramics ALOS )
P A 2% Wi B¢
i Material of module baseplate i cu _
BB AR

Note: The typical reference values in the above parameters are based on laboratory test data under
encapsulation conditions and are not to be used as a basis for production test acceptance.

E: U ESHPHABSZERTHREFATIRENRBIRSE, MEAEMRISBKE.
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[ Characteristics Diagrams/4F{4: i 28
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Fig.1 Typ. Output Characteristics-Inverter
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Fig.2 Typ. Transfer Characteristics-Inverter
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Fig.3 Typ. Output Characteristics-Inverter Fig.4 Switching Loss vs. Collector Current-Inverter
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Fig.5 Reverse Bias Safe Operating Area (RBSOA)
-Inverter
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Fig.7 Typ. Forward Characteristics of Diode-Inverter
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Fig.6 Switching Loss of IGBT vs. Gate Resistor -
Inverter
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Fig.8 Typ. Switching Losses of Diode-Inverter
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Fig.9 Switching Loss of Diode vs. Gate Resistor
-Inverter
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BG50F12H13L4
® Circuit Diagram/#4; &
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BG50F12H13L4

O DISCLAIMER # & SHH

B Applications: This product is suitable for industrial electrical applications (including but not limited to:
industrial motor drives, frequency converters, UPS, photovoltaic inverters, energy storage converters,
industrial welding equipment, power quality devices ( SVG, APF), etc.)

ERYEE: A7 5aE T TR R EAR T TINS5 . AE B (UPS).
JGRWAR SR e Y. TR BT IS (W1 SVG. APF) %)

B Warranty Period: Unless otherwise agreed in the COOPERATION AGREEMENT Or Other WRITTEN
DOCUMENTS, The warranty period for the product described in this specification is 12 months from the
date of shipment.

FRORI: BRXUTT RS AR U I AR A SO S5 T 205 A, AR T Bk > LR SRk 12 M A .

B Special Instructions:

RF N A -

©® 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 this product according to the guidance.
DGR & TERRMERAGE: D UIERE CBRT . HUBR %) rTRE S EBRS. EERR

e, FEARYESR SR AT i .

® 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.
BREEEF: AU AL I e S BN B SR KR S B R R R RS R
HEER AR AT LG -

® Storage: The temperature and humidity of the storage place should be 20+5°C and 30% ~ 60%RH
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.
VR AT M RS SR N 4 ) i U TE 204£5°C Rl 30% ~60%RH .. W I A7 R & T 5k TR 1
AACVE L, REE SRR S T AR

® 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, please inspect them
to ensure there are no scratches, dust, rust, or other defects on the surface.
KR : APt MR R — 4, A RN 2 R IR R b . S KA I, s
TR B T, KA, il

® 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.

PR WI-DO6F08-H-0415 fEAs. A/5 WK 10 of 13



BG50F12H13L4

MEFFREE: AR RERAEK, AIVAR, Rtk S5k, wd, ik, b
AR R LR & S EU™ B H L

Anti-electrostatic Measures: Following precautions should be taken for gated devices to prevent

static buildup which could damage the devices:

B FEIE R 7 AT s 2 AR IR LA TR SR By L ] DA% A 0 o 2 e

1. 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 vuinerable
to excessive voltage. The basis of anti-electrostatic is suppression of build-up and quick dissipation of
the charged electricity.

1. TIRRS RS AE  N A v i L 0 R A e N T P P 0 o o A o SRR A S BRI iR A% T
e [R5 32 B 1o e 45155 o 19 i P JERASC T LAY 1) LA A BT PR IBFE AR

2. Containers that are susceptible to static electricity should not be used for transit or for storage.

2. ANE 5 52 i v R 1 2 A 18 B BV A7 A

3. 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.

3. RIS T T N — B AT AT s S AU A 3 B B RAE T A . AT B0 T AN EEAE TRl Ak 5 5 i
T

4. During the installation process, it is necessary to always maintain the equipment and the
operator's body in contact with the ground after removing carbon fiber cloth or similar materials. It is
advisable to cover the workstation and its surrounding floor with conductive mats and ground them.
4. R RE IR AR RO FIERAE N 511 St Tl (R BRARET 4 A R 5 ). R T
A £ B o Bl MR A Rt

5. Use soldering irons with grounded tips.

5. ff BBk

B Our Company is committed to enhancing product quality and stability. This specification serves solely to
delineate technical product details.

RARETRE MR SRENE. A2 B, E T HRE ™ i R EARE B .

B Notwithstanding the Company's reasonable efforts and due diligence, the sensitive nature of the
products and variations in testing environments and systems may result in a certain failure rate,
including potential malfunctions or failures under specific conditions. Consequently, the
Company does not warrant the accuracy of the information contained in this specification, nor
the fitness for a particular purpose or merchantability of the products. The information in this
specification shall not be construed as a guarantee or commitment regarding product

functionality, condition, or quality.

REFAFCREGEFZNRER, HHTHREASGBBGEURNRARE. RENER, FE—EKR¥E
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BG50F12H13L4

REFR AR TR G T IR R B Bk, RABADRIER M FrFE Bt & ™ &R
B RIS BRI AR AT X @RI KA BURERRIES KA.

B The content contained in this specification shall not be construed as any express, implied, or
otherwise grant and/or license to patents, trademarks, copyrights, or other intellectual property
rights owned by the Company or third parties. The Company's commitments regarding product
intellectual property are strictly limited io the terms expressly stated in SEPARATE WRITTEN
AGREEMENTS with Customers. Reverse-engineering, disassembly, or any form of analysis of the
product is strictly prohibited without the Company's prior written consent.

EIXMFBAE, PNAAXNEARBRMAFEREFR . Bir BRiR) RARBEERR =AU KA B
RS EHAh 7 AL RIBRF T s A IR A SIS AR =B & s, R T 5% BTERAHE
AEARTTRRBIAR . REEAFHEFT], FIEE X RE TR BT EANYE R TE 7.

B The Company shall not be held liable for any product damage or consequential incidents

resulting from usage beyond the recommended storage conditions, operating parameters, or
absolute maximum ratings (or other explicitly stated limits) specified in this specification.
Customers must strictly adhere to the operational procedures and conditions outlined in the
latest version of the specification when utilizing or testing the product. Customers are
responsible for complying with safety standards, including but not limited to redundant design,
fire prevention measures, and fault prevention, to design and maintain a safe and stable system
environment. Customers must verify all functionalities described in this specification before or
during actual application to ensure product suitability, safety (preventing potential accidents,
fires, or public harm etc.), and reliability. it is recommended that Customers consult our company
prior to testing to confirm whether the product information adequately covers the application
requirements.
FEATHR A SO WA R ERAFEREXBRABESHFME (REMrUIHE) A, ERK™
PAREFERRE, FARARKBEMERIME. UF AR RN, SRESHRA S EIE R #RAE
FPRERPAF AR THEARIR. Z/EREENRZERN (BFITTKET. PIkEE. SRS &%
HRERRBENRAHIE, ELFNAR. BREERN AP BAEA S AR IIRE, DBRERTE. &
& (TR RAEREM B KRBEMHGES) EEE. BUEF AWK EAAAF, Uk
B s BT AT LA N & K .

B This product shall not be used in any equipment or applications requiring higher reliability or
quality standards where failure could result in personal injury, death, or catastrophic events,
including but not limited to nuclear control systems, aircraft/aviation components, maritime/rail
transport equipment, traffic signaling devices, combustion control systems, medical equipment,
or other safety-critical applications. Customers must procure genuine products exclusively

through the Company or authorized channels, and utilize them strictly within legally permitted

PR WI-DO6F08-H-0415 fEAs. A/5 WK 12 of 13



BG50F12H13L4

boundaries and under conditions expressly defined in this specification. The Company disclaims
all liability for losses, damages, or injuries arising from non-compliance with these requirements.
FE@A AR ALIENAE - LREERREELRENSREE L, UESRBARGTERINRE, BF
FETreesEml e, CWHLERMZHME, MR, ESEhng, TERFSERE, RiEREHkE, BAREU
BB #ZEMEEE. B NESEATREE AT RBNKREMWLIER, FRAERERLRIEE N &AL
HHmAF M T A, SEMEH, BUERBASHER, £AFHRAR.

B The information presented in this specification constitutes the latest product details compiled and
recorded by our Company with reasonable efforts at the time of publication. To ensure greater accuracy,
our Company reserves the right to make periodic corrections, modifications, and version updates to this
specification without prior notice. Customers shouid always refer to the latest version when using or
consulting this document.

AR IME R, BORATI A A w R & B SS S RE B C R i R (5 B . IR BLEIERIE R, A
O ) R B R A S AN 2 ST R AE S RAS SR R o 2 ARG A BRSBTS A

B This specification is written in both Chinese and English, and in case of any conflict between the Chinese

and English versions, the Chinese version shall prevail.

A A S R0E i, WA AR AL, BL e e
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	BYD IGBT功率模块BG50F12H13L4采用高性能的IGBT芯片和FRD芯片和优化的电气连接

