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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Internal emitter Le 13 nH

inductance measured 5

mm (0.197 in.) from

case

Storage temperature Tstg -55 150 °C

Soldering temperature Tsold | wave soldering 1.6 mm (0.063 in.) from case 260 °C

for10s

Mounting torque M M3 screw, Maximum of mounting process: 3 0.6 Nm

Thermal Rth(j-a) 40 K/W

resistance,

junction-ambient

IGBT thermal Rth(j-c) 0.8 K/W

resistance, junction-

case

Diode thermal Rih(jc) 3.2 K/W

resistance, junction-case

2 IGBT

&2 RATEE

Parameter Symbol | Note or test condition Values Unit

Collector-emitter voltage Vee T,;=25°C 650 v

DC collector current, Ic T.=25°C 85 A

l|m|ted by ijmax TC: 100 OC 54

Pulsed collector current, t, | Icpuise 150 A

limited by T\/J'max

Turn-off safe operating Vee<650V, T,;<175°C 150 A

area

Gate-emitter voltage Ve +20

Transient gate-emitter Vee t,<10ps,D<0.01 +30

voltage

Power dissipation Piot T.=25°C 205 W
T.=100°C 103

R3 ¥HIEE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.
Collector-emitter Verces |/c=0.2mA, Vee=0V 650 v
breakdown voltage
(REETA......)
Datasheet 3 Revision 1.10

2022-12-06



IKWH50N65WR6

K AERE [CBEEEMEBSEMRETELMN TRENCHSTOP™ 5 WR6 AR

infineon

2 SBEHIR SRS
K3 () ¥iEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Veesat | lc=50A, Vee=15V T,;=25°C 1.55 1.85 \Y
saturation T,=175°C 18
voltage
Gate-emitter threshold Voeth  [1c=0.5 mA, Vce= Vee 3.2 4 4.8 v
voltage
Zero gate-voltage IcEs Vee=650V, Vee=0V T,;=25°C 40 HA
collector current T,=175°C 05 mA
Gate-emitter leakage les Vee=0 V, Vee=20V 100 nA
current
Transconductance Jss Ic=50A, Vee=20V 100 S
Input capacitance Cies Vee=25V, Vee=0V, f=100 kHz 3510 pF
Output capacitance oes Vee=25V, Vee=0V, f=100 kHz 34 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 14 pF
capacitance
Gate charge Qo Ic=50A, Vge=15V, Vcc=520V 144 nC
Turn-on delay time tdon) |Vec=400V,Vee=0/15V, |T,;=25°C, 40 ns
Rg(on): 22 Q, /c: 50A
?G(o_ff)3:122FQ, L,=30nH, T,=175°C, 37
o=3LP lc=50 A
Rise time (inductive load) t Vec=400V, Vee=0/15V, |T,=25°C, 27 ns
Rg(on): 22 Q, /c: 50A
?G(O_ff)::122FQ, L,=30nH, T,=175°C, 30
o=3LP lc=50 A
Turn-off delay time taof) | V=400V, Vee=0/15V, |T,;=25°C, 351 ns
Re(on) =22 Q, Ic=50A
gG(ffg:lzzFQ, Lo': 30 nH, ij: 175 OC, 394
oToLP le=50 A
Fall time (inductive load) t Vec=400V, Vee=0/15V, |T,=25°C, 24 ns
Rg(on): 22 Q, Ic=50A
gq?§122;LL”:3OnH, Ty=175°C, 18
oToLP le=50 A
Turn-on energy Eon Vec=400V, Vee=0/15V, |T,=25°C, 1.5 mJ
Rg(on): 22 Q, /c: 50A
ﬁ“?é}ZZJLL”:3O”H’ T,=175°C, 1.63
o=3LP lc=50 A
(REETA......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-off energy Eoff Vee=400V, Vee=0/15V, | T,;=25°C, 0.73 mJ
Re(on) =22 Q, Ic=50A
gq?§122;LL0:30nH, Ty=175°C, 107
o=3LP lc=50 A
Total switching energy Eis Vee=400V, Vee=0/15V, |T,;=25°C, 2.23 mJ
Re(on) =22 Q, Ic=50A
A 2.7
o=3LP lc=50 A
Operating Ty -40 175 °C
junction
temperature
P BIIFIE, TETi=25CHRHETNE, BRIFZEHE,
3 “IRE
R4 RATEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse VRrM T,;=225°C 650 v
voltage
Diode forward current, Ie T.=25°C 24 A
limited by Tyjmax T.2100°C 14
Diode pulsed current, t, Irputse 50 A
limited by ijmax
&5 FHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=12.5A T,;=25°C 13 1.6 v
T,j=175°C 1.3
Diode reverse recovery tr Vr=400V T,;=25°C, 87 ns
time [r=25A,
-dig/dt = 1500 A/us
Ty=175°C, 110
lr=25A,
-dir/dt = 1400 A/us
(RBELTHR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Diode reverse recovery O Vr=400V T,;=25°C, 1.7 pc
charge lr=25A,

-dig/dt = 1500 A/us

T,=175°C, 3

/F: 25 A,

-dir/dt = 1400 A/us
Diode peak reverse [ Vr=400V T,;=25°C, 28.4 A
recovery current lF=25A,

-dir/dt = 1500 A/us

T,j=175 °C, 422

Ir;=25A,

-dir/dt = 1400 A/us
Diode peak rate of fall of di/dt | V=400V T,;=25°C, 389 A/us
reverse recovery current lr=25A,

-dir/dt = 1500 A/us

Ty=175°C, 852

Ir;=25A,

-dir/dt = 1400 A/us
Operating T -40 175 °C
junction
temperature

AE N TRERENRFFRHIAEE, & CEENIET5

HiEFM

PETED EEHE FHF LT RAEE (BH980%.
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Reverse bias safe operating area
|c = f(VCE)
T,;j=175°C, Tc=25°C, V=15V

Power dissipation as a function of case temperature

Piot = f(Tc)
TVJ'S 175°C

not for linear use|

100

10 7

1000

225

200 7

175 7

150 |

= 125

Plut (

100 |
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50

25

Plul - F( ! E)

0

25

75 100 125 150 175
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[

Collector current as a function of case temperature

Typical output characteristic

lc=1(T¢) le=f(Vce)
TVjS 175 OC, Vee= 15V ij: 25°C
90 200
80 | o f|——=—o | gl e
160
70
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60 |
120
50 -
559 —, 100
40 |
R R 1
30 |
601
20 40
10 ] 0 ]
0 I 1 1 1 0 ‘
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Typical output characteristic

Typical transfer characteristic

|c = f(VCE) IC = f(VGE)
ij: 175°C VCE: 20V
200 120 7
T,=25°C
180 ———T,=175°C
100
{1  [R——
140
80
120
<, 100 = 60
80
40 |
60
40 R
20
20
0 0 ;
0 3 4 5 6 7 8

Typical collector-emitter saturation voltage as a
function of junction temperature

Veesat = f(Ty)
VGE =15V

Gate-emitter threshold voltage as a function of
junction temperature

Veeth = f(Ty;)
Ilc=0.5mA

2.0

VCEsm (V)

0.5 |
— 1,=125A
02 ||[——— I.=25A
-------- 1,=50A
0 0 I I I I I I
0 25 50 75 100 125 150 175

6

0 25 50 75 100 125 150

YEFM
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Typical switching times as a function of collector
current

Typical switching times as a function of gate resistor
t= f( RG)

t=1(lc) lc=50 A, Vec= 400V, T,;= 175 °C, Vee= 0/15 V
Vec=400 V, ij: 175 OC, Vee= 0/15 V, Rs=220Q
1000
1000
100
) 100 T
B o mmmm T TR R N B /,,—”'_:__—___/,__./..v—""‘ﬁ'ﬁ ----------
< 11 T = + ,”’_ ------------ ; -
e T -
ﬂﬂﬂﬂﬂﬂﬂﬂ -
’F/--/ - - -
10
10
Y (48”7 Lom)
_y o e t
""" Caiom L40om
"""""" t, ——— 1
]- 1 I 1 I 1 1 1 1 1 I 1 1 1 I

10 20 30 40 50 60 70 80 90 100

9 18 27 36 45 54 63 72 81
Rs ()

Typical switching times as a function of junction
temperature

Typical switching energy losses as a function of
collector current

t=f(T,) E = f(lo)
lc=50 A, Vec =400V, Vee=0/15V, Rs=22 Q Vee=400V, T,j=175°C, Vee=0/15V, Rg=22 Q
1000 7
100
10
td(off)
———t
______ t4iom)
............ t
]- I I I I I 0 I I I I I I I 1
25 50 » 100 125 150 175 10 20 30 40 50 60 70 8 90 100
7,0 I, (A)
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Typical switching energy losses as a function of gate
resistor

Typical switching energy losses as a function of
junction temperature

E=1(Re) E=f(Ty)
Ic=50 A, Vcc=400 V, ij: 175 OC, Vee= 0/15 \Y Ic=50 A, Vec=400 V, Vee= 0/15 V, Rc=220Q
5.0 3.0
............ E.. 3
45 h Eof( ’/”’ ———
- Eon ’,’,’ P
4.04|-——— E, // _____________
35 e
- 2.0
3.0 gt
Eas]| 7 - ERT) NS LS —_—
2.0
1.5
1.0 ]
0.5
------ Ets
00 I 1 1 1 I | 0-0 I 1 1 1 I
9 18 27 36 45 54 63 12 81 25 50 75 100 125 150 175
R, (Q) T, (C)
Typical switching energy losses as a function of Typical gate charge
collector emitter voltage Vee=f(Qq)
E=f(Vee) lc=50A
lc=50A, T,;=175°C,Vee=0/15V,Rs=22Q
4.0 y 16
3.5 ot // 14
12
10 ]
e 2 4
] S8
.
i
.
0.0 i i T 0 T T T T T T T

200 250 300 350 400 450 500
Ve (V)

0 20 40 60 80 100 120 140 160
Q. (nC)
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Typical capacitance as a function of collector-emitter
voltage

IGBT transient thermal impedance as a function
of pulse width

C="f(Vce) Zinj-c) = f(tp)
f=100 kHz, Vee= 0 V D=t T
10000 1
| e WA RS
|
I
IOOOJ’J L
1
l'l 0.1 .
i —_—
1
i\ = v
— 1N e single pulse
= J — =
£ 0 o z ———Z,(p=001)
] N ~a =y
AN T S— ~ Ve z, (D=0.02)
= e —— — ol -
S ————=evun . I SR R N R z, (D=0.05)
R 0.01_ ~-—-- Z, (D=0.1)
| ——-—2,(D=0.2)
oy A, e Zth [D = 0~5)
- C-?LS
_________ [ i 1 2 3 4 5 6
C ) r‘[KfW] 0.0332 0.207 0.255 0.239 0.00593 2.86E-4
= 5] 40565 27264 000273 001397 03792 1L71
1 0.001 T T T T
1E- 1E- . 1 .001 .01 1 1
0 5 10 15 20 25 30 6 > 0.000 (: 0(2) 0.0 0
VCE (v) P

Diode transient thermal impedance as a function of
pulse width

Typical diode forward current as a function of
forward voltage

Zih(jc) = f(tp) le= (V)
D= t/T
10 200 7
T,=25°C /
180 ||——— T,=175°C /
/
I A I 160 -
1 N - '.
_____ —"'-/
—[TT / 140 7
s | 120
g single pulse .
g Ol il ———2,(D=001) 53 100 |
NS R 72y SRR AR EE Z, (D=0.02)
2 1 T 1 z,, (D=0.05) 80
sr—eer Z, (D=0.1) |
——-=2,(D=02) 60
ool /| z, (0=05) |
40
i 1 2 3 4 5 6 B
KWl 00173 0.854 L7 0.429 0.17 2.41E-4 20
Tls) 3.41E-6 7.358E-5 2.962E-4  0.003776 0.02043 1161
0.001 T T T T T T 0
1E-7 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
t (s) 0 1 2 3 4 5 6
P Ve V)
IR 11 Revision 1.10

2022-12-06



IKWH50N65WR6
K AERE [CBEEEMEBSEMRETELMN TRENCHSTOP™ 5 WR6 AR

infineon

454E

Typical diode forward voltage as a function of
junction temperature

Typical reverse recovery time as a function of diode
current slope

Ve= f(TVJ) t= f(d|F/dt)
Vk=400V, ;=25A
3.0 180 <
A T.=25°C
\ ¥
\ ——— 71,2175
251 | 160 | \\
—————————— \
————————— \
----------------- .

. 140 1 \\
TS G |
= 15 z .,
> g

1.0 | 100 |

o5 [|— =123A N

——— I,=25A
------- I,=50A
0.0 60 T T ‘ ‘ |
0 25 50 75 100 125 150 175 500 750 1000 1250 1500 1750 2000
7,00 e

Typical reverse recovery charge as a function of
diode current slope

er: f(diF/dt)
Vr=400V, l;=25A

Typical reverse recovery current as a function of
diode current slope

Irrm = f(diF/dt)
Vr=400V, l;=25A

4.0 50
T,=25¢ T,=25°C e
——— T,=115¢ ——— T, =175 s
3.5 - 45 d s
~
7
7
A 7
3.0 - 40
7
7
7
-~
_ — -~ 35 |
25 -
- -
— -
o Ve —
| < |
3_ 2.0 7z =~ 30
OI -
15 ] 25 ]
1.0 | 20 |
05 | 15 |
0.0 T T T T T 10 T T T T T
500 750 1000 1250 1500 1750 2000 500 750 1000 1250 1500 1750 2000
di /dt (Afus) di fdt (Afps)
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Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope

din/dt = f(di/dt)
VR: 400 V, IF: 25A

Typical reverse energy losses as a function of diode
current slope

Erec: f(diF/dt)
Vr=400V, l;=25A
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2001 A
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500 750 1000 1250 1500 1750 2000
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Typical diode current slope as a function of gate
resistor

dir/dt=f(Rc)
Vr=400V, l;=25A
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PACKAGE - GROUP PG-TO247-3-U04
NUMBER:
MILLIMETERS
DIMENSIONS MIN. MAX.
A 4.90 5.10
A1 2.31 2.51
A2 1.90 210
b 1.16 1.26
b1 1.90
b2 2.30
b3 1.55 1.65
b4 1.96 2.06
c 0.59 0.66
D 20.90 21.10
D1 16.25 16.85
D2 1.05 1.35
D3 0.55 0.65
E 15.70 15.90
E1 13.10 13.50
E2 214 2.34
e 5.44
N 3
L 19.80 20.10
L1 3.95 4.30
B 1
Datasheet 14 Revision 1.10

2022-12-06



o~ _.
IKWH50N65WR6 |nf| neon
KA RE B EEFMBES|EMREIZER TRENCHSTOP™ 5 WR6 H7 R

6 Wik sk 4
N B4
6 iz & A4
et LV
— 90% Vg, et
dl/dt
Y Q= Qa+ Qp
trr
1 (S I p—
b)) 10% VGE F °
\ « t = \
I (t) | Q. A-Qy 10% tm" t
st |v,
— 90% |
R 0% 90% I,
R N i . Figure C. Definition of diode switching
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Document revision |Date ofrelease |Description of changes
1.00 2021-05-20 Initial version

1.10 2022-12-06 Update of “DC collector current, limited by Tyma” in table “Maximum
rated values”, for 25°C and 100°C

Transient gate-emitter voltage Vet in table “Maximum rated values” of
IGBT changed to +30V

Update of diagram “Collector current as a function of case
temperature”, Ic = f(T.)

"Forward bias safe operating area” diagram renamed to “Reverse
bias safe operating area”

Correction  of  package outline
dimensions Change package name to
marketing name Editorial changes
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