DATA SHEET

HE40R065H6CFS

High Performance Field Stop IGBT Power Transistor

Product features//= 45 =

®  Top side cooling technology
TR AR AR
®  Advanced Trench+FS IGBT technology
St Ay ATEM+HE LR A
®  Low conduction loss
R SHFE
®  Fast switching
TRIE )R
®  Maximum junction temperature: Tymax=175 °C
Re & ETimax=175 °C
® Halogen free, RoHS compliant
X, fF&RoHS
Appl|cat|onslﬁ‘ FA&ns;
UPS (Uninterruptible Power Supplies)
ek R (UPS)
° Inverter
x}J ik
o PV Inverter
FRE LR

Key performance parameters/>c§g4 sS4

pin3-4
Collector/& 8 %

pin2
Gate/#1}
pin1
Emitter/ % 5¢1&

Parameter/&#1 Value/{& Unit/ 84z @
Vce 650 \%
lc 40 A @
VCEsattyp 1.45 Y,
Package parameters/3t3t{z 2
Type/ElS Package/f % Marking/4xi2 Packaging method/f3 A=
HE40R065H6CFS TSC263-4L HE40R065CFS Tape and Reel/#& 613
ZRIERESEERAH 1710 Rev.G1.0
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HE40R065H6CFS

High performance field stop IGBT power transistor

1.

Maximum ratings at T=25°C, unless otherwise specified.
BRABUEE soaT=25"Clr 5555

Table 1 Characteristic values/4$fif{&
Parameter Symbol Test condition Value Unit
S S W A4 | Bfr
Collector-to-emitter voltage
. Ve Ty=25°C 650 \Y,
e AR 2 SR © Y
DC Collector current I Tc=25°C 80 A
EHESERBR Tc=100°C 40
Pulsed Collector current
Icpuls? 120 A
e AR B e ope
Turn off safe operating area 2
N — Vce<650V,T£175°C 120 A
XHze THEK ° Y
Diode continuous forward current It Tc=25"C 80 A
“REEZERER Tc=100°C 40
Diode pulsed current
PN N IFputs? 120 A
IR E O e
Gate-emitter voltage
. Vee +20 \%
AR - K R IEE S £
Transient gate-emitter voltage
. Vee tp<10ps,D<0.01 +30 \Y,
B ASHR-5 SR S pEH
:;%%%"“'t withstand time tso Vee=15V,Vccs400V 6 s
Power dissipation Put Tc=25°C 517 W
N Of
BFEBINE Tc=100°C 259
1. Limited by Ty(max)/ZHRFESEE
2. Pulse width t, limited by Ty(max) /Bk5a 2R TR ALE
P ), Zalif N A=
SUHIICE S A IR A 5 1 10 Rev.G1.0
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HE40R065H6CFS Ml
High performance field stop IGBT power transistor |

2. Package
HIE

Table 2 Characteristic values/4%{F{&

Parameter Symbol Test condition Value/{# Unit
S $5 | WiREH Min. | Typ. | Max. | A
%r:g_r%tiz;?;unction Temperature Ty 40 175 °c
T?%tc;;i%eé Temperature Range Tug 55 150 °C
f;g%ijrg teé[n%e;;ture, reflow solderin Teo Reflow MSL1 260 °c
:gg$ t?;}r#méeal %r;;;%ance,junction-to-case Rigc) 0.29 KW
g;g’% %e};rg%;;iﬁsﬂtance, junction-to-case Rin<) 0.61 K/W
Z;;}ir;?r‘lﬁ ;;sﬁiﬂstance,junction-to-ambient R 61 K/W
ZRFEAREREERAR 3710 Rev.G1.0
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HE40R065H6CFS

High performance field stop IGBT power transistor

3. Static electrical characteristic at 1.;=25°C, unless otherwise specified.

BASHESEM suTnescriERGiEE

Table 3 Characteristic values/4%{F{&

]

Parameter Symbol | Test condition Value/{# Units
S5 He | WiAKs Min. | Typ. | Max. | 2
Collector - Emitter breakdown voltage
. Vv Vee=0V,Ic=0.25mA 650 Vv
S 1% SR R BRIces | YeEmTLIemRaom
_Emi ; T,=25°C 1.45 1.85
CoIIector\Emltter Satu;atlon voltage Veteat Vee=15V,Ic=40A i Vv
EHBR-RHIRIBFEFE Ty=175°C 1.9
Gate threshold voltage
. . Y, Vee=Vcg,lc=1mA 45 5.2 6.5 \Y
R FF B R ERE cEn eemYesle=im
; Ty=25°C 24 2.8
[j'Od;FO”"’;'f‘%VO'fge VE | Vee=0V,Ir=40A ' v
“IREILERSBERE Ty=175°C 22
Gate to Emitter Leakage current I Vee=30V,Vce=0V 200 A
. X N GES
lj*&‘y){ﬁq’*&/ﬁ%/ﬁ VGE=-3OV,VCE=0V -200
Zero gate voltage collector current
X N I Vce=650V,Vee=0V 100 A
SRR SRR oes o ok H
4. Dynamic electrical characteristic at Tv=25°C, unless otherwise specified.
= = o o .
BB sutescrissinn
Table 4 Characteristic values/{${f{&
Parameter Symbol | Test condition Value/{# Units
BH FS | MR Min. | Typ. | Max. | 2
Input capacitance ,
WABRR Cies 1920
Output capacitance Vee=0V,Vce=25V,
iﬁﬂ:’l EE,‘V\G:" Coes f=1 MHz 76 pF
Reverse transfer capacitance c 12
RiEfemEs ©
Total gate charge Vee=15V,
AR Q| |c=40A Voo=520V 92 nC
), Zalif N NS
AL FHHRAT 4110 Rev.G1.0
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HE40R065H6CFS

High performance field stop IGBT power transistor

5. Switching characteristic inductive load at 1.=25°C, unless otherwise specified.
FRFERMR R suat-25°Cranaits

Table 5 IGBT Characteristic values/IGBT4¥{F{H

]

Parameter Symbol | Test condition Value/{s Units
SH ¥e | WikEH Min. | Typ. | Max. |
Turn-on delay time tq Tv=25°C 19 .
F R IER A ] for) Ty=175°C 18
Rise time ) Tv=25°C 20 .
N r
e Ty=175°C 24
. Ty=25°C 131
Turn-off delay time vi
2 v 7T N t = ns
3 b FER B 1] won | Vee=0/15V Ty=175°C 174
Vee=400V
. B T=25°C 21
% Roion=40 Ty=175°C 59
Turn-on switch loss E Ra(ofn=4Q T,j=25°C 0.88 o
BRI R o T,=175°C 1.1
Turn-off switch loss Eur Ty=25°C 0.59 mJ
R IRIRFE ° Ty=175°C 1.07
Total switching energy Ty=25°C 1.47
2 FF X B m
2 il Ty=175°C 217
Table 6 Diode Characteristic values/ —{} E4F{E{E
Parameter Symbol | Test condition Value/{# Units
5% HS | MRAEH Min. | Typ. | Max. | *fZ
Diode Reverse Recovery Time t Ty=25°C 192 ns
“HREREKE R E " Ty=175°C 326
Vr=400V
Diode Reverse Recovery Charge [F=40A Ty=25°C 0.37
“REREKERE Qn j T4=175°C 1.38 He
dir/dt=-200A/us K :
Peak reverse recovery current | Ty=25°C 48 A
R R R R " T,=175°C 10.1
), A ] A
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HE40R065H6CFS

High performance field stop IGBT power transistor |

6. Characteristics diagrams

cakd:iEE

Typ.Output characteristic/itH 4514

Typ.Output characteristic/4y H 4314
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Typ.Transfer characteristic/ g8 8 {54434

Typ.Temperature dependence of Vcesat/ {BHIEbE 5 458 5514
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Typ.Temperature dependence of Ve/ — 1§ & E & 54584514
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HE40R065H6CFS |

High performance field stop IGBT power transistor |

Typ.Capacitances/&, 454 Typ.Gate charge/| JZR B
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Typ.Switching times vs resistance/FF <8 5 TR E 4 E | Typ.Switching losses vs resistance/Zh7SiFE S5 T4 B B4
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HE40R065H6CFS

High performance field stop IGBT power transistor

Typ.Switching times vs current/FF %548 5 8 745 1¢

Typ.Switching losses vs current/Zi 75 5 Bk 1E
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HE40R065H6CFS
High performance field stop IGBT power transistor

7. Package outline

H RN

Figure 1. Outline TSC263-4L, dimensions in mm/ TSC263-4L5MNEZR~F ()
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DIM DIM
SYMBOL MIN. TYP. MAX. SYMBOL MIN. TYP. MAX.
*A 4.40 4.50 4.60 *E 9.45 9.60 9.75
A1 1.75 1.80 1.85 E1 6.15 6.35 6.55
A2 2.65 2.70 2.75 e 5.08 BSC
*b 1.22 1.27 1.32 *H 16.02 16.22 16.42
*b1 1.22 1.27 1.32 *L 1.70 1.90 2.10
*c 0.45 0.50 0.55 *L2 0.05 0.10 0.15
*D 10.95 11.10 11.25 *L3 1.10 1.30 1.50
D1 9.50 9.60 9.70 L4 2.27 REF
*D2 9.00 9.20 9.40 L5 4.15 4.35 4.55
€] 0° - 8°

NOTES:

° ALL DIMENSIONS ARE IN MILLIMETER. ANGLES ARE IN DEGREE.

o DIMENSION "D" DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD FLASH SHALL NOT EXCEED 0.150 MM
PER SIDE. DIMENSION "E" DOES NOT INCLUDE MOLD FLASH, GATE BURRS, THE GATE BURRS SHALL NOT EXCEED 0.15MM.

o DIMENSIONS D AND E ARE DETERMINED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY EXCLUSIVE OF MOLD FLASH,
TIE BAR BURRS, GATE BURRS AND INTERLEAD FLASH, BUT INCLUDING ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF

THE PLASTIC BODY.

L e

0.15mm,

A RSNZXRABAL, AENERBAL,
RF D FEEsIHE A REY. 5IHE  aESMAER8IE0.15mm, R E FEFEHEE L. HOREY, RORAYASEBI

® R~f D. E RHEBRAKHRIMEIRPWERN, FEEEE L. EEEEER. RAOBRKTSIHE L, BEEERAKRMMIKBZETEER

EREARTESEN.

TR FBERAF
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HE40R065H6CFS
High performance field stop IGBT power transistor

8. Revision history
LAAVES

Table 7 Date and version number/B i 5k A& S

Date H & Revision iz~ ChangesER AR
2025-12-15 Rev.G1.0 Target Datasheet (B#rII&$)

9. Matters needing attention

EEE

Important Technical Guidance, Application Policy, and Copyright Notice
EERAIEE. NANESRINER

[Data and Design Guidance]

The information provided herein, including typical values and
application examples, serves as technical guidance only and
should not be construed as a formal guarantee of product
characteristics. This documentation is intended for qualified
engineering personnel, who bear the ultimate responsibility
for evaluating the product’'s suitability for their specific
application and compliance with all industry standards.

[Copyright and Revision Management]

We reserve all rights to the intellectual property contained
within this document, and unauthorized reproduction is
prohibited. For the sake of continuous improvement, the
content is subject to change without prior notice. Designers
are obligated to consult and use the latest revision of this
datasheet to ensure optimal performance and accuracy in
their final product.

[Application Safety and Intellectual Property]

Our product supply does not confer any license or right under
any third-party intellectual property. Customers are fully
responsible for the patent clearance and functional safety of
their end application. Furthermore, this product is not
intended for use in life-critical or high-risk systems (such as
Class Il medical devices or aerospace control) unless
explicitly approved by us through a dedicated high-reliability
agreement.

http://www.hmwsemi.com/

TR FBERAF
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