DATA SHEET

HE50R065Q4DHS

High Performance Field Stop IGBT Power Transistor

Product features//= G455

® Internal Electrical Isolation
R =
®  Eliminates the need for external isolation hardware (mica/silicone pads)
LTI B G HHRER, FURERLELZ
®  Advanced Trench+FS IGBT technology
St aYAEM+ B R AR
®  Short Circuit Rated
BE IR Z8E
®  Fast switching
TRIE YR
®  Maximum junction temperature: Tymax=175 °C
RE 4R Timx=175 °C

® Halogen free, RoHS compliant
K, #F&RoHS

Applications/Rz F §iis

®  UPS (Uninterruptible Power Supplies)
RE]#eE R (UPS)

[ ) Inverter

®  Motor drivers

AR ]

Key performance parameters/>< #1485 %1

Parameter/Z%; Value/{& Unit/ Bz
Vce 650 \
lc 50 A
VcEsattyp 1.48 V

Package parameters/3f#{= &

Fully isolated package TO2471S-3L

Collector/& 8 %

pin 2
Gate/tftk
pin 1
Emitter/%& 5%%
pin 3

%,
)

Type/EI=S Package/f 2% Marking/#xiR Packaging method/& 2 /5=
HE50R065Q4DHS TO2471S-3L (R4 4k) HE50R065DHS Tube/E%
ZREE SRR AT 1/10 Rev.G 1.0
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HR50R065Q4DHS
High performance field stop IGBT power transistor

1. Maximum ratings at T,;=25°C, unless otherwise specified.
RABUEE siT=25ChiEREHHA

Table 1 Characteristic values/4%{E {8

Parameter Symbol Test condition Value Unit
¥ S it %A &' B
Collector-to-emitter voltage
. V T.225°C 650 \Y
AR R SRR CE J
DC Collector current I Te=25°C 100 A
EHMESERER Tc=100°C 50
Pulsed Collector current
Icpuis 200 A
e AR B e 7 ore
Turn off safe operating area 2
N — Vce<650V,T,<175°C 200 A
XU RETHER “ :
Diode continuous forward current I Tc=25C 100 A
“REELEERBER Tc=100°C 50
Diode pulsed current
N . IFpuis? 200 A
—RE RO R e
Gate-emitter voltage
. V +20 Y
MR- SR (8 B o
Transient gate-emitter voltage
_ N V tp,<10us,D<0.01 +30 Y,
B HR- R SR B I . PH
S_hort C.IEr.CUIt withstand time feo Vee=15V, Vo400V 5 us
D RS 2
Power dissipation P Tc=25°C 239 W
N tot
BFEBUNE Tc=100°C 119
Mounting torque M3 and M3.5 screw
REIE Moo | MasMs 55T 06 Nm
1. Limited by Tvj(max)/Z R THRS4E
2. Pulse width t, limited by Ty(max) /Bk 3 SR F R A %S
2 3 : AR
SO IIK S TR AT 2710 Rev.G 1.0
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HR50R065Q4DHS

High performance field stop IGBT power transistor

2. Package
HK

Table 2 Characteristic values/4%{E{&

Parameter Symbol Test condition Value/fg Unit
B 55 | WREH Min. | Typ. | Max | 2
%[:E:;?Etig;?ﬂéjunction Temperature T, 55 175 oc
{Si;c?);éegTemperature Range Tug 55 175 °C
i%;;%ig temperature Tuod 260 °C
:ggi t%a)r#m;]l %eggéance,junction-to-case Rig:o) 0.63 °C/W
E?E% %e};rrg%;;i;ﬂtance, junction-to-case Rir<) 115 °C/W
'grggeljr}r%?%;;sﬁ;tance,junction-to-ambient Ring) 61 *C/W
FROEVIE AR AT 3710 Rev.G 1.0
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HR50R065Q4DHS

High performance field stop IGBT power transistor

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

BASHESESM suTssccrEsging

Table 3 Characteristic values/4%{F {8

]

Parameter Symbol | Test condition Value/fg Units
BH S s & 14 Min. | Typ. | Max. B4y
E%O%ig?ééggge%%%:kdown voltage V@erices | Vee=0V,lc=0.25mA 650 \%
Collector-Emitter Saturation voltage Vee Vee=15V. Ic=50A T=25°C 1.48 1.63 Vv
e fR-% SR FER oRest | TeETRRE T,=175°C 1.86
%&;{;ﬂ;h};eﬁsﬂh{cg%\gtage VeEth Vee=Vcg,lc=1mA 5 59 7 V

= 3
Diode Forward Voltage Ve Vee=0V.l-=40A T=25°C 1.9 2.2 Vv
“HREERSEERE ’ Ty=175°C 1.5
Gate to Emitter Leakage current | Vee=30V,Vce=0V 200 A
ﬂ *&'Z‘i%ﬁ*&/‘ﬁ EE,;,i,f' GES VGE='30V,VCE=0V -200
ggé’ ifg"j‘;; N %’;ﬁ%ﬁgo"ecmr current lces | Vce=650V,Vee=0V 100 | pA
Integrated gate resistor R f=1MHz 19 0
PRI THRER P ¢
4. Dynamic electrical characteristic at 1.,=25°C, unless otherwise specified.

= = s ° N
AR iurscrisains

Table 4 Characteristic values/{F{f{&
Parameter Symbol | Test condition Value/{# Units
S TS iR &1 Min. | Typ. | Max. By
Input capacitance

N Ci 2800
WABRR es
Output capacitance Vee=0V,Vce=25V,
P Com | f=1MHz 1! d
Reverse transfer capacitance c 17
REFHER e
Total gate charge Vee=0/15V,
I AR Q| 1c=50A Vee=520V 126 nC
2 AL P NS
ZREHME SEHRAR 4710 Rev.G 1.0
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HR50R065Q4DHS

High performance field stop IGBT power transistor

5. Switching characteristic inductive load at T=25°C, unless otherwise specified.
FRFFMRME R T sur-2scrEnging

Table 5 IGBT Characteristic values/IGBT}${F{E

]

Parameter Symbol | Test condition Value/{ Units
¥ s Wi A Min. | Typ. | Max. L84
Turn-on delay time N T=25°C 43 i
F BRI e Ty=175°C 40
Rise time . T,=25°C 33 i
N r
LT E] T4=175°C 30
Turn-off delay time Ty=25°C 199
<o vz N t = ns
S AR I 8] dom | Vee=0/15V T,=175°C 246
Vce=400V
. B T4=25°C 30
qf[:iété;:% t Ic=50A - ns
RG(on)=1OQ ij—1 75 C 70
Turn-on switch loss £ Re(n=10Q Ty=25°C 1.52 md
R IRAREE o T=175°C 1.64
Turn-off switch loss Eur Ty=25°C 0.99 m
BOR K IRAE ° Ty=175°C 147
Total switching energy E T,=25°C 2.50 o
= ts
RITRIBHE Ty=175°C 3.10
Table 6 Diode Characteristic values/ — & &4 {F{&
Parameter Symbol | Test condition Value/{g Units
¥ S sk & 14 Min. | Typ. | Max. L4
Diode Reverse Recovery Time ¢ Ty=25°C 161 ns
Z IR E R R A ] ! T,=175°C 292
Vr=400V
Diode Reverse Recovery Charge Q IF=50A Ty=25°C 0.98 e
— s 1R = T _ R
—BEREREEE dir/dt=-600A/us Ty=175°C 3.69
Peak reverse recovery current | Ty=25°C 13.6 A
Rk EiEERR " T=175°C 24.4
7 N Ve /\.—
ZREHHESEERAT 5710 Rev.G 1.0
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HR50R065Q4DHS |
High performance field stop IGBT power transistor |

6. Characteristics diagrams

Gcakd:iEEd

Typ.Output characteristic/y 3 451 Typ.Output characteristic/#tH 45 1%
350 350
Notes : Notes :
1. 100ps Pulse Test 1.100us Pulse Test
300 | 2.7,=25C 300 | 2.7,=175C
Vge=20V.
250 250
200 200
< <
<2150 <150
100 Vee=11V 100
50 Vog=8V 50
0 0
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Vee V] Vee V]
Typ.Transfer characteristic/81 B (&3 45t Typ.Temperature dependence of Vcesa/ {1 E b 5 455454
140 35
Notes : Notes:
1. Vep= 20V TVee=t8V
120 o f e
le=100A __.--=""""
wl S s 0 |t f e
25 | et
80 s |7
= 520 _.
— bt Ic=50A  _—.—-—" "'
£ 60 S =
15 f—o— ="
40
1.0 IC = 25A
20
0 05
3 4 5 6 7 8 9 10 11 12 13 14 15 16 25 50 75 T [lg;’ 125 150 178
VGE \Y] vj
Typ.Gate threshold voltage/| 1 R{E B [E 42454 Typ.Temperature dependence of Ve/ ik & £ & 5484514
6.0 300
5.5 250
5.0 200
=45 < 150
g w
5 -
> 40 100
T,=175C
35 50 T, =25°C
3.0 0 b
25 50 75 100 125 150 175 0 05 1 15 2 25 3 3.5
T,;[°C] V: V]
2z B 4 INT
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HR50R065Q4DHS

High performance field stop IGBT power transistor

Typ.Capacitances/sB &4 Typ.Gate charge/{ 1B 7
10000
. Notes:
1. Ve = 130 / 330 / 520V
S Cios 2.l = 50A
12
1000
9
& =
U COSS >c’ 6
100
Notes:
1.f=1MHz
2. Vge =0V 3
Cios = Cygo* Cye (Co, = Shorted)
Coss = Cce + cgc
10 Cros = Coe 0
01 1 10 100 0 20 40 60 80 100 120 140
Vee [V] Qgate [NC]
Typ.Switching times vs resistance/FF &R/t jE1 514k PR E | Typ.Switching losses vs resistance/Z) 75175 514k B P41
450 35
—————— Td(on)
400 Tr /’.
------- Td(off) - 3
350 ............ Tf ",”f q
o et £ 25
£ 300 4 =
) e <]
g £
E 250 A g 2
g g
£ 200 e £15
£ <
S 150 £
n (/;J 1
100 o
__________ 05
T e
T
0 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
R,y [Q] R, [Q]
Typ.Switching times vs temperature/FF 3£ i ja] 5 458 514 Typ.Switching losses vs temperature/Z) 75iRFE 5 452 5 1E
300 35
~~~~~~ T'd(on)
— Tr )
h 3
250 | mmmmee- em /_M—o,//
........... e [ -
A R E 25
£.200 f---"" >
[}
£ g 2
= &
@ 150 AR N N N N
£ o R e s i N A
= e PP
£ S|
3 100 =S Iy
7 a 1|
0 Lo, e ISP I Ly 05
0 0
25 40 55 70 8 100 115 130 145 160 175 25 40 55 70 8_ 100 115 130 145 160 175
T,lC] T,[C]
7 2 =
Yl INE
ZREHHESEERAT 2710 Rev.G 1.0
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HR50R065Q4DHS |

High performance field stop IGBT power transistor |
Typ.Switching times vs current/FF 3048 58 545 Typ.Switching losses vs current/Zi 753 5 B R ¢
300 — 8
7
250
56
o £
£ 200 =
] 2 5
E g
'—
cEn 150 I-Ié, 4
s £,
'S 100 =
7 Z )
50
;
0 0
10 20 30 40 50 60 70 80 90 100
Ic[A]
Typ.Switching times vs voltage/FF Xk [8] 5 8 [E 4514 Typ.Switching losses vs voltage/zhZS e 5 8 E 45 1E
240 4.0
______ 35
200 | e
R S 5 3.0
e (7 Ts ooy E
@ N o 25
E 1 T Td(off) o
; 120 b—— 1L e Tf |,|=J 20
(= {2}
- SR £
S | e <
S| e § 15
N ? 10
40 ._._._._._._._.‘::-.~..,:.:_ .............
....................... 0.5
0 0.0
100 150 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450 500
VCE [V] VCE [v]
Reverse bias safe operating area/ R {2 & TEX Power dissipation/$E8Th &
300
T T T S T T T T T T T T T T 1
100 it '
J ' 250
4 1
/ 1
K ' 200
10 :
< ! . 150 N\
* i s N
| = 400 \\
1 ! \
1
1 50 AN
To= 25°C '
T, S175%C )
0.1 0
1 10 100 1000 50 25 0 25 50 75 100 125 150 175 200
Vee V] Tc(°C)
ZRE IR SEERAR
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HR50R065Q4DHS

High performance field stop IGBT power transistor

7. Package outline

H RN

Figure 1. Outline TO247IS-3L, dimensions in mm/ TO247IS-3LSMER~F (ZX)

1 J
AE g u‘ T~
B % it
Qe ||
DD &
A ! : '
D i : N [‘H M L H
[ “I
L | e
| |
Il
| P
S A
L E__\lj —=L
R#7R (DIM) &/ME (MIN) RAE (MAX)
A 20.45 21.45
B 5.70 6.70
Cc 19.00 21.00
D 3.50 5.00
E 5.23 5.63
F 1.13 1.27
G 1.90 2.30
H 4.30 5.30
| 15.40 16.40
J 4.90 5.10
K 2.00 3.00
L 0.55 0.65
M 1.92 2.07
N 2.92 3.07
P 2.90 3.30
R 1.63 2.03
LRTIINCE SAA RA T 9/ 10
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HR50R065Q4DHS

High performance field stop IGBT power transistor

8. Revision history
LAV d

Table 7 Date and version number/BEi 5 A S

DateH #A RevisionfkZ< ChangesEH AR
2026-06-09 Rev.G1.0 Target Datasheet (B #r#l4&+)

9. Matters needing attention
ERE

Table 8

[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 A RAT
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Important Technical Guidance, Application Policy, and Copyright Notice/EE# A8 . N AMTESRIEH

(&3 545511

AXHHRENAAERES, SR EamRiiETN AR, RIE
ARAIES], FEERAN = REEHERRIE. AANTH
AERRNIERARARER, BRI mESR
N A HIE R MR AR T ARER R A M &AM
£

[hR#X 5 R A B 2]

AR FTR FIR AR EARTT G, FEREFNE
EHE5EE, ABSEMATREE AXHRR TN
B, BARBTEM. RITAREXSEAFERRFTREEK
BTN, MBRRITEREHF SR ERGIEE.

(R AZE£5MIR=K]

BITRMEA @, FEHEA AR T ETE =TT IR =N
WA FARNELRYAPANEREE. REaBit
EARLEAE=FEFNAEMWTIE. LI K=BREER
WHHOMER T A RIS MEHNXBRS. £FE~mHA
ThERSTEMNAZH, FEADIEITEDHTRMNEZEN
#, HFEESBEAEELNNS TR

Rev.G 1.0
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