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IGBT in advanced Trench FS Technology with soft and fast recovery anti-parallel diode

BA%# Trench FS FARK IGBT H R IFERIK K E — e

Features
C
Rtk
e 1200V Trench FS technology ¢
1200V HEME7 26 1EBOR B
* Low saturation voltage
IR R B
* Positive temperature coefficient
0L TR 3 5 \QQ\
*  Short Circuit withstand time-5us TO247-3\ . E

FL4& Sus FHH RS2 fE

Applications

RiA

* Electric Automotive Air-Condition Compressor
FLBTR R 25 T R 4 L

* Electric Automotive PTC Heater

RIEPTCININZS
* |nverter
Type VcelV] Ic[A] Vesat[V] Timax[°C] Marking Package
it EHF-RIRBEE | EHEHER | AABEE | SR FRid S
BGNE40OV120SD 1200 40 1.6 175 40V120SD TO-247-3L
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Maximum Rated Values
BRARBESH
Parameter Symbol Value Unit
¥ el B LA
Collector-emitter voltage, Tj225C
< o V 1200 \Y
AR FAR- R A H S, Ti225°C ce
Collector current, Tc=25C
2 § o Ic 80 A
SRR, Te=25"C
Collector current, Tc=100°C
N o Ic 40 A
WK, Te=100C
Pulsed collector current, tplimited by Tjmax | 160 A
S HUBK I HIR, BKBEIRT 18152 T a8 o
Diode forward current, Tc=25C | 80 A
R IE R, Te=25T F
Diode forward current,T¢c=100°C | 40 A
R IE R HLA, Te=100°C F
Diode pulsed current
SN - | 160 A
AR K LR Fouls
Gate-emitter voltage
< Vv 120 \
I - S A FL o
Short Circuit withstand time
Vee=15V,Vcc<800V,Ti<150°C tsc 5 us
JL i 52 15 (8]
Total power dissipation, Tc=25C
\ 0 P 625 w
SFEEONE, Te=25C o
Operating junction temperature o
RO Timax 175 C
AR m
Operating junction temperature o
N T; -40...+150 C
TAES IR P
Storage temperature o
\ ) T -55...+150 C
B AF RS e
Soldering temperature,1.6mm from case for 10s )
. T 260 C
YRR B
Thermal Resistance
#BE
Parameter Symbol Value Unit
S iRl =l Bpr
IGBT Thermal resistance junction to case o
IGBT &5- 58 # Bl Riso 0.20 W
Diode Thermal resistance junction to
case Ring-c) 0.58 °C/W
:*&%éﬁ'%%nn ISE.
Thermal resistance junction to ambient o
] Rinj-a) 40 C/W
7= i B fRZ. A/0 IR 2 of 11
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Electrical Characteristic at Tj=25°C (unless otherwise specified)
Tj=25"CHf AR (RRARSFAI S BAD
Value
- (! :
Parameter Symbol Conditions i T iy Unit
S8 i) * n- yP. A gy
BN | BB BX
=) E E
Static Characteristic
Stk
Collector-emitter breakdown V=0V,
Voltage V(BR)CES Ie=1mA 1200 - - \
e AR R 5 L ¢
T=25°C - 1.6 24 v
Collector-emitter saturation voltage y Vee=15V,
A B - RS B L A H B2 I=40A
T=150°C - 2.0 - v
T=25°C - 2.4 2.6 \
Diode forward voltage v Vee=0V,
TR IR R F I7=40A
T=150°C - 2.4 - \Y
Gate-emitter threshold voltage
AAN N V = . =z . . . V
- 52 S DR o s | IemLOmAVar=Ver | 30 |38 ) 70
Collector-emitter cut-off current
. . § I =12 = - - 1 A
Gate-emitter leakage current
N , ; I = =+ - - A
*ﬂﬂ*&-i{ﬁj‘*&ﬁ LB‘{}ﬁ GES VcE OV,VGE 20V 100 100 n
Dynamic Characteristic
s
Input capacitance '
ﬁﬁ)\Eﬁ'ﬁ Cles - 4125 - pF
Output it VeV,
ié‘uﬁ‘%%pa‘“ anee Coes VGe=0V, k 108 - pF
f=1MHz
Reverse transfer capacitance
e TesS - 1 - F
I g ¢ > P
Vae=15V,
%a;;( Eﬁhé‘ége Ro V=0V, i 2.0 i Q
f=1MHz
LR fRA=. A/O WK 3 of 11
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Switching Characteristic at Tj=25'C (Inductive Load)
Tj=25'C B FF R (R RERD
Value
{1
Parameter Symbol Conditions : Unit
¥ Giine] M Min. | Typ. | o | B2
(i1 {1
IGBT Characteristic
IGBT %t
Turn-on delay time ; ) 55 i ns
FF 388 E 3R i 1] dlon)
Rise time
J:‘}I_Eﬂ. I‘ETJ tr - 104 - ns
V=600V,
Turn-off delay time lc=40A, 200
ST AL A o ] tdof) | Vge=-7.5/15V, - - ns
Rc=10Q,
Fall time T=25°C
4t i tf ! ’ - 86 - ns
T B A Energy losses
Turn-on energy include
e Eon “tail” and diode - 4.85 - m)
reverse recovery.
Turn-off energy
S e Eo - 2.54 - J
SR " m
Total switching energy
,é‘ﬁ%?ﬁﬁ EtS 7-39 m.J
Anti-Parallel Diode Characteristic
RIFBR R E Rt
Reverse recovery time
\ ter - 796 -
S IF AL b "
Recovered charge V=600V,
, o Q \ 2.72 - C
e AL a0n "
Peak reverse recovery current | diF/dt=510A/ps, ] 16.4 : A
S 1) PR A2 WA R M T=25C '
Reverse recovered energy
o Erec - 1.1 -
R T AR ° m
7= i B fRZ. A/0 BIR 4 of 11
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Switching Characteristic at Tj=150°C (Inductive Load)
Tji=150 CHY FFReE OB RS 3D
Value
=l
Parameter Symbol Conditions Unit
B 72 et Min. | Typ. | Max. | #fy
BN | BB | BX
=l =l =l
IGBT Characteristic
IGBT 4%t
Turn-on delay time ; i 53 i "
P AT R I ] dlen) °
Rise time
\ tr - 111 -
Eepading |l V=600V, "
Ic=40A,
Turn-off delay time -
R S td(off) Vee=-7.5/15V, - 232 - ns
JEIR S
BT ZE IS B[] Re=100),
Fall time TF150C,
T R[] t Energy losses ) 95 - ns
include
Turn-on energy “tail” and diode
v e Eon - 6.44 - m)J
e reverse
i recovery.
Turn-off energy Eof - 3.68 - m)
K406
Total switching energy
R 2t E:s - 10.12 -
WP t 0 m
Anti-Parallel Diode Characteristic
RIFBR IR E Rt
Reverse recovery time
\ tr - 1068 -
5% o e ] s
Recovered charge Vr=600V,
S r - 4.67 - C
P52 L a l.=40A, :
Peak reverse recovery current I diF/dt=510A/us, ] 207 ) A
1) PR A2 WA R R T=150°C :
Reverse recovered energy
=1 Erec = 2.24 =
5% 61 5 4 m!
7= i B A A/O K 5 of 11
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ELECTRICAL CHARACTERISTICS
R4 A 2%

Ic(A)

tlr‘\'J VCE(V)
Figure 1.Typical output characteristic(T;=25C) Figure 2.Typical output characteristic(T;=150C)
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Figure 3.Typical collector-emitter saturation voltage

Figure 4.Gate-emitter threshold voltage as a
as a function of junction temperature(Vee=15V)

function of junction temperature(lc=1.6mA)
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150 7 —Tj25°C
5 et L N Ti=150°C

5’ iy
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1c(A)
Figure 5.Typical switching energy losses as a
function of collector current
(VCEZGOOV,VGE:].SV,RG:].OQ)

Figure 6.Typical turn-on characteristic as a
function of collector current
(VCEZGOOV,VGE:].SV,RG:].OQ)

Tl R R A, A0 Tk 6 of 11
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Figure 7.Typical turn-off characteristic as a
function of collector current
(VCEZGOOV,VGE:].SV,RG:].OQ)
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td(on)
10 &
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VCE(V)

Figure 9.Typical turn-on characteristic as a
function of collector emitter voltage
(1c=40A,Vse=15V,Rc=10Q)

Figure 11.Typical switching energy losses as a
function of junction temperature
(VCEZGOOV,|c:40A,VGE:15V,RG:].OQ)

BGNE40V120SD

E(mJ)

Figure 8.Typical switching energy losses as a
function of collector emitter voltage
(|c:40A,VGE:15V,RG:100)

1000

0
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VCE(V)

Figure 10.Typical turn-off characteristic as a
function of coilector emitter voltage
(Ic=40A,Vse=15V,Rc=10Q)

1000

td(on)

t(ns)
8

Tj(C)

Figure 12.Typical turn-on characteristic as a
function of junction temperature
(VCEZGOOV,|c:4OA,VGE:15V,RG:1()Q)
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BN
s td(on) .
TiC) 5 ) 10
VCE (V
Figure 13.Typical turn-off characteristic as a Figure 14.Typical capacitance as a function of
function of junction temperature collector-emitter voltage(f=1MHz,Vge=0V)
(VCEZGOOV,|c:40A,VGE:15V,RG:].OQ)
15 ) Ti(C /

Figure 15.Typical diode forward current as a Figure 16.Typical diode forward current as a
function of forward voltage function of junction temperature

Tl R R A, A0 Tk 8 of 11
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TO-247-3L Outline Dimensions:
TO-247-3L SME R ~F
. A
Al M
o™
i +EL = 1 iz\{r Q} ,,’;\’ —
éii - 75
= O Gy = R3 (22
\gQ@P
8 /]
~= I - B3 -
S| ﬁ 12
(1 o |
) A |
It ' \ Bl
| -f—
- W _ C
Common Dimensions {Units:Millimeter)
Symbol Min Max. Symbol Min. Max.
A 4.85 5.15 E3 13.06 1422
Al 1.90 2.10 F 8.76 10.20
A2 2.20 2.60 F1 4.00 5.30
B 1.00 1.40 e 5.39 5.49
B1 2.80 3.25 L 19.72 21.00
B2 1.80 2.20 L1 3.90 4.80
B3 1.80 2.10 oP 3.50 3.70
C 0.50 0.70 ¢P1 2.40 3.10
D 20.30 21.10 ¢P2 7.10 7.30
D1 16.35 16.75 Q 5.40 5.98
D2 0.85 1.32 S 5.98 6.27
E 15.45 15.90 0 1° 11°
E1l 1.20 2.60 02 9° 23°
E2 6.10 8.20

physical product.

ks NERE) B EAT AR, I ALK RS v

Note: Please note that molds can vary between packaging plants. For definitive specifications, please refer to the

Packing
(3
Packing pcs/tube tube/inner box inner box/carton pcs/carton
% ANRHE BE/NE N&E/H Wkl
Tube 30 12 6 2160
7= i B A A/O K 9 of 11
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DISCLAIMER #3558

Warranty Period: Unless otherwise agreed in the COOPERATION AGREEMENT or other WRITTEN
DOCUMENTS, the Warranty Period for products specified in this specification shall be one year from
the date of purchase if the products are properly preserved.

Special instructions: Storage Temperature: 20+5°C; Relative Humidity: 30%-60%; The product should be
stored in a place away from direct light and vibration.

ORI : RN A DM B BT S A AT S, 2 M R DU B S22 I,
ASHAEAS P i 7 i DR S 3 — £

FRERVEI: AEAFIRE: 2045°C: MIRHRE: 30%-60%; 7=&h NHCE TREeH Ty, Bk Ea).

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

RARE S TRE R ESREE. A2 HR, (E TR BAHHEAREE.
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.
IRERAFRCREEENLER, BRTHRASERIFEUARNATIR. RENER, FE—E
AR R A 2R DA B T REAE S SR O T IR R R 2. Rk, A A RAAEA SO A ET IS B HER
PR AERD . EW . ASCHERTERE B ANBAANE AT X @IRE. FEBREBNRES KT .
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 to 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.

B AR, PNAAXEAFBMAFTEREFR. Bir GriR) RS ER AU
RN BRI 77 B Lk R /BRVF AT s A A F] XA SO B B AR A&, (R T 5%
P ATERBEEELEFRHARKAR. REAATHEAT, FIEE X mETEAE KT
FRRY ) ARG

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

Ry 4. A/0 TiK 10 of 11
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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
functicnalities 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.

T A BRI EAZ M REXNBRRBES T (REWIAHE) EH, ER
B S A B I O A, A AFAKBEMAXIE. SR EMERME, NARGERBTRA S
ERURE MR D RN A R AT B . FPAETHEENZ 2N (BETTRET ik
i SMEEPBE) Rt RERRERRAIAE, ECIRNMHART BRSEPRR A F K EA SRR KA
fTheE, CARARER M. Rttt (BB RERENER. KRBEMESGFE) RS, 8
ZFENRET A S HAAT, PARHE™MERRE A RS MNARRK.

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 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.
AR ENAE - SR EERREELRENFRE S L, UaSBARGTERARE,
BHEETFREH k%, WWIEMZS4, . LESEHTRE, TBERESRE, REEH®RE,
EZREUETEZEMRES. TP NEREAATRES A G SENREWELIER, HMAERSE
ARTWEAREXHABRE G T E%. FEEH, SNERRKREHER, £AFHEAAT.

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 notfice.  Customers should always refer to the latest version when using or
consulting this document.
ARG R, BN RATI AN 7RG B8 BB IR C K7 BT E B . N h I a1 15
B A R B A AN E I RAS SO R SR BN . 2 P AEAE RS RN, 15156 B i
Ao

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.

ASCAF AR S SO0, WA AR 2 AL, AR SC A s o HE

i 4. A/0 TR 11 of 11



	· Electric Automotive Air-Condition Compressor 
	电动汽车空调压缩机
	· Electric Automotive PTC Heater 
	汽车PTC加热器 
	· Inverter 
	变频器
	Package
	封装

