-
IHW40N65R6 in fl neon
R RESE IGBT

RERRG_RENREES IGBT

1

o SEERF M PSpice #2AY:  http://www.infineon.com/igbt/

¢ BF Ve EEIERERY, HLL3TFHE

o REMA, RERFERE

o [REBRETHL

« THERE; FERoHSITE

« RERAMB A RASHEIRE, EREER G &

E
. *&1&% VCEsat*DTE\EE’\J Eoff
B1ENA
o BREIPEE Y
@
o ORI
angﬁlﬂf eGreen

¢« RFEJEDECAT/20/224B K% MR AY Tk R E K

@ Halogen-Free

/7

) RoHS
1.3
Type Package Marking
IHW40N65R6 PG-TO247-3 H40ER6

BEIEFHOEX EFRXHETS, HHEER, & CEERTIEX, BTFEELEFIHERETENNIR, & CEFFRIFIEXLEHLE. FtA G, ESE
5/ infineon.com EZRATHIRIIRE (FEHIXH) o

Datasheet Please read the Important Notice and Warnings at the end of this document Revision 1.20
www.infineon.com 2021-03-22


http://www.infineon.com/igbt/
https://www.infineon.com/

gggl:leBsTRG Infineon

BHR®

B

Y
FHIIR oeeeeiiireereieereeteeseereessesieseessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnssssssnssses l
i 1

FBTERIE voeeeeevrrereeeesreeeressssseesessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssnns 1

= >
o= L 71 PP |

4T 5]
z
HEEIME
5 E X H:/ R I
6 Wi &4 14
1 7N 00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BITIEIR ceeeeieiiiiiireeeeeeeeeeeceessssseeeeeessesssssssssssessssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssans 15

Datasheet 2 Revision 1.20
2021-03-22



infineon

IHW40NG65R6

WS A IGBT

155

1 EESS

=1 FHIEE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Internal emitter inductance Le 13.0 nH

measured 5mm. (0.197in)

from case

Storage temperature Tstg -55 150 | °C

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

for 10s

Mounting torque , M3 screw M 0.6 Nm

Maximum of mounting

process: 3

Thermal Rih(j-a) 40 K/W

resistance,

junction-ambient

2 IGBT

&2 RAFEE

Parameter Symbol | Note or test condition Values Unit

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

DC collector current, Ic Tc=25°C 83 A

limited by Tvjmax Te=100°C 54

Pulsed collector current, t, Icpuls 120 A

limited by ijmax

Turn-off safe operating area V=650V, te< 1 ps, T,y<175°C 120

Gate-emitter voltage Vee +20

Transient gate-emitter Ve t,=10ps,D<0.010 +30

voltage

Power dissipation Piot Tc=25°C 210 W
Tc=100°C 105

K3 YHIEE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Collector-emitter breakdown | Vggees |/c=0.2 mA, Vee=0V 650 v

voltage

Collector-emitter saturation Vcesat |lc=40.0A, Vge=15V T,;=25°C 129 | 1.60 v

voltage T,=175°C 1.50
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Gate-emitter threshold Voeth  [lc=0.40 mA, Ve = Vee 3.20 | 4.00 | 4.80 v
voltage
Zero gate voltage IcEs Vee=650V, Vee=0V T,;=25°C 40 WA
collector current Ty=175°C 1000
Gate-emitter leakage current Iges Vee=0V, Vee=20V 100 nA
Transconductance s Ic=40.0A, Vee=20V 97.0 S
Input capacitance Cies Vee=25V, Vee=0V, f=100 kHz 4029 pF
Output capacitance oes Vee=25V, Vee=0V, f=100 kHz 42 pF
Reverse transfer capacitance Cres Vee=25V, Vee=0V, f=100 kHz 16 pF
Gate charge Qs Ic=40.0A, Vee=15V, Vee=520V 159 nC
Turn-on delay time tdon Vee=400V, Vee= 15V, T,;=25°C, 17 ns
Reon=10.0 Q, Ic=40.0A
RGoff: 10.0Q o
_ D T,;=175°C, 17
Ls=70nH, C;=30 pF lc=40.0 A
Rise time (inductive load) t Vee=400V, Vee= 15V, T,;=25°C, 19 ns
Reon=10.0 Q, Ic=40.0A
RGoff: 10.0Q °
> a T;=175°C, 19
Ls=70nH, C;=30 pF lc=40.0 A
Turn-off delay time tdoff Vee=400V, Vee=15V, T,;=25°C, 211 ns
Reon=10.0 Q, Ic=40.0A
RGoff: 10.0Q o
of a Ty=175°C, 236
Ls=70nH, Co=30 pF le=40.0 A
Fall time (inductive load) t Vee=400V, Vee=15V, T,;=25°C, 15 ns
Reon=10.0 Q, Ic=40.0A
Rcot=10.0 Q °
of a Ty=175°C, 20
Ls=70nH, C;=30 pF lc=40.0 A
Turn-on energy Eon Vee=400V, Vee=15V, T,;=25°C, 1.10 mJ
Reon=10.0 Q, Ic=40.0A
RGoff: 10.0Q °
of a T,=175°C, 1.27
Ls=70nH, C;=30 pF lc=40.0 A
Turn-off energy Eof Vee=400V, Vee=15V, T,;=25°C, 0.42 mJ
Reon=10.0 Q, Ic=40.0A
RGoff: 10.0Q °
> b Ty;=175°C, 0.61
Ls=70nH, Co=30 pF le=40.0 A
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Eis Vee=400V, Vee=15V, T.,;=25 °C, 1.52 mJ
Roon=10.0 Q, Ic=40.0A
Reor=10.0 Q °
of a Ty=175°C, 1.88
Ls=70nH, Co=30 pF le=40.0 A
Soft turn-off energy Eof Vee=162V, Vee=15V, T,;=25°C, 0.11 mJ
Roon=10.0 Q, Ic=40.0A
LRGO_ff;Olo-l-(') (é) €r3:030FnF, TVJ: 175 OC, 0.22
o= UMM, £o=30PT 1) =40.0A
IGBT thermal Rihjc 0.71 | K/W
resistance, junction-
case
Operating Ty -40 175 °C
junction
temperature
3 —RE
R4 RAHEE
Parameter Symbol | Note or test condition Values Unit
Repetitive peak reverse Verm | Tyi=25°C 650 v
voltage
Diode forward current, I Tc=25°C 35 A
l|m|ted by ijmax TC: 100 OC 21
Diode pulsed current, Irpuls 120 A
llm'ted by ijmax
Power dissipation Piot Tc=25°C 54 W
Tc=100°C 27
&5 FFIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=40.0 A T,;=25°C 1.50 | 1.90 \
T,;=175°C 1.66
Reverse leakage current Ir Vr=650V T,;=25°C 40 HA
T;=175°C 1000
5 Revision 1.20
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode reverse recovery time tr Vr=400V T.,;=25 °C, 99 ns
Ir=40.0A,
-dig/dt=1000 A/us
T;=175°C, 133
Ir=40.0A,
-dig/dt=1000 A/us
Diode reverse recovery O Vr=400V T,;=25°C, 2.16 pc
charge lr=40.0 A,
-dig/dt=1000 A/us
T;=175°C, 3.77
Ir=40.0A,
-dig/dt=1000 A/us
Diode peak reverse recovery Trem Vr=400V T,;=25°C, 35.0 A
current Ir=40.0A,
-dir/dt = 1000 A/us
T;=175°C, 46.0
Ir=40.0A,
-dir/dt = 1000 A/us
Diode peak rate off fall of dl./dt |Vk=400V T,;=25°C, -926 Alus
reverse recovery current Ir=40.0 A,
-dir/dt = 1000 A/us
T;=175°C, -901
IF: 40.0 A,
-dir/dt = 1000 A/us
Diode thermal Rihjc 277 | K/W
resistance, junction-case
Operating T, -40 175 °C
junction
temperature
IR 6 Revision 1.20
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Power dissipation as a function of case Collector current as a function of case temperature,
temperature, IGBT IGBT
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Typical transfer characteristic, IGBT

Typical collector-emitter saturation voltage as a

lc=f(Vee) function of junction temperature, IGBT
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Typical switching times as a function of collector
current, IGBT

t=1(lc)
Reoff=10.0 Q, V=400 V, ij: 175 OC, Vee= 0/15 V, Reon=
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Typical switching times as a function of gate
resistor, IGBT
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Typical switching times as a function of junction
temperature, IGBT

t= f(ij)

Gate-emitter threshold voltage as a function of

junction temperature, IGBT
Veeth = f(Ty;)

Ic=40.0 A, Reorr= 10.0 Q, Vce =400 V, Vee= 0/15V, Rgon = [c=0.40 mA
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Typical switching energy losses as a function of
collector current, IGBT
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Typical switching energy losses as a function of gate
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Typical switching energy losses as a function of
junction temperature, IGBT

Typical soft-switching turn-off energy loss as a
function of collector current, IGBT

E=1(Ty) E="(lc)
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IGBT transient thermal resistance, IGBT Diode transient thermal impedance as a function of
Zin=f(t,) pulse width, Diode
D=t,/T Zin=1(tp)
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Typical reverse recovery current as a function of
diode current slope, Diode

|rr: f(diF/dt)
Vr=400V, lr=40.0 A

Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope, Diode

[r=40.0 A, Vk=400V
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Typical diode forward current as a function of
forward voltage, Diode

Typical diode forward voltage as a function of
junction temperature, Diode

le=f(Ve) Ve=f(Ty)
120 T r v 2.00 7
ij:25°c / — IF:lOA
—— = T =175 / ——— | =20A
¥ y i
A|-——- 1.=40A
100 7 1.75 F
/ -
/ I
YA N e R N I WLty bl
A I i S
0 y 1.50
/
/ —_
z / s -
d: — —
. 60 7 - NIVE By e S—— p—————
/
/
', 1.00
40 7 .
/
/
//
20 / 0.75
Wi
0 = 0.50
25 50 75 100 125 150 175
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 T (°C)
VF (V) vj
BIEFM 12 Revision 1.20

2021-03-22



IHW40N65R6

WS IGBT

infineon

5 #EIMNE
5

I

HIEEE PG-TO247-3

A
&
${06.0D|A[B]
A
E3 E1 g
A2
—
nl® L
N
-
0O
O
I —
b1 b2
Al
|
c
b
¢ $o25®
IMENSIONS MILLIMETERS
MIN. MAX.
A 270 530
IX 2.20 2.60
A2 150 250
b 7.00 740
b1 760 a1 DOCUMENT NO.
b2 257 353 Z8B00003327
c 0.38 0.89 REVISION
D 20.70 21.50 06
D1 13.08 17.65
D2 0.51 135 SCALE 3:1
E 15.50 16.30 01234 5mm
E1 12.38 12.15
E2 340 5.10
E3 7.00 2.60 EUROPEAN PROJECTION
e 44
L 19.80 20.40 _G
] 385 250
P 350 3.70
Q 5.35 6.25 ISSUE DATE
s 5.04 530 25.07.2018
6.
IR 13 Revision 1.20

2021-03-22



IHW40N65R6
YSE 1GBT

infineon

6 Mi st
6 MRS

Figure C. Definition of diode switching
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Figure D. Thermal equivalent circuit
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Figure E. Dynamic test circuit
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relief capacitor C,
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1.00 2020.12.21 Final datasheet

1.10 2021.02.22 Soft turn-off energy data changed. Editorial changes in graph.
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