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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 processes: 0.6 Nm
3

Thermal Rih(j-a) 40 K/W

resistance,

junction-ambient

IGBT thermal Rih(jc) 0.54 071 | K/W

resistance, junction-

case

Diode thermal Rth(j-c) 0.72 0.94 | K/W

resistance, junction-case

2 IGBT

+®2 RAHEE

Parameter Symbol | Note or test condition Values Unit

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

DC collector current, I limited by bondwire T.=25°C 80 A

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

Pulsed collector current, t, | Icpuise 160 A

limited by T\/J'max

Turn-off safe operating Vee<650V, tp<1ys, T,;<175°C 160 A

area

Gate-emitter voltage Ve +20

Transient gate-emitter Ve t,<10 us,D<0.01 +30

voltage

Power dissipation Piot T.=25°C 208 W
T.=100°C 103

HIEEM 3 Revision 1.20
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K3 FHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Collector-emitter Veesat | lc=40A, Vee=15V T,;=25°C 14 1.65 \Y
saturation T,=175°C 16
voltage
Gate-emitter threshold Voeth  [1c=0.35mA, Vce = Vee 2.9 3.85 4.8 v
voltage
Zero gate-voltage IcEs Vee=650V, Vee=0V T,;=25°C 10 HA
collector current T,=175°C 1200
Gate-emitter leakage les Vee=0V, Vee=20V 100 nA
current
Transconductance Jss Ic=40A, Vee=20V 56 S
Input capacitance Cies |Vce=25V,Vee=0V, =100 kHz 2016 pF
Output capacitance Coes Vee=25V, Vee=0V, f=100 kHz 70 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 8.6 pF
capacitance
Gate charge Qo Vee=520V, Ic=40A, Vee=15V 81 nC
Turn-on delay time tdon) |Vec=400V,Vee=0/15V, |T,;=25°C, 18 ns
RG(on): 12.5 Q, Ic=40A
RG(Off) =12.50Q ij: 175 OC, 18
/c: 40 A
Rise time (inductive load) t Vec=400V, Vee=0/15V, |T,=25°C, 25 ns
RG(on): 12.5 Q, Ic=40A
Raio =125 02 T,=175°C, 28
/c: 40 A
Turn-off delay time taof) | V=400V, Vee=0/15V, |T,;=25°C, 141 ns
Roon=12.5 Q, lc=40 A
Raoi = 12.5 0 T,=175°C, 167
Ic=40A
Fall time (inductive load) t Vec=400V, Vee=0/15V, |T,=25°C, 34 ns
RG(on): 12.5 Q, Ic=40A
Room=12.5Q T,=175°C, 52
/c: 40 A
Turn-on energy Eon Vec=400V, Vee=0/15V, |T,=25°C, 0.97 mJ
RG(on): 12.5 Q, Ic=40A
Reoin=12.5Q T,=175°C, 152
/c: 40 A
(RBLTH......)
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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, 0.42 mJ
Reton)= 12.5 Q, lc=40 A
Reon=12.5 0 T,=175°C, 0.69
/c: 40 A
Total switching energy Eis Vec=400V, Vee=0/15V, |T,=25°C, 1.39 mJ
RG(on): 12.5 Q, Ic=40A
Reoin=12.5Q T,=175°C, 2.19
/c: 40 A
Operating T -40 175 °C
junction
temperature
3 “RE
Ra RATMEE
Parameter Symbol | Note or test condition Values Unit
Diode forward current, Ie T.=25°C 76 A
l|m|ted by ijmax TC: 100 OC 49
Diode pulsed current, t, Irputse 160 A
limited by ijmax
Power dissipation Piot T.=25°C 158 W
T.=100°C 78
R5 ISEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=40A T,;=25°C 1.65 2 %
Ty=175°C 1.55
Diode reverse recovery tr Vr=400V, T,;=25°C, 74 ns
time RG(on): 12.SQ IF:4OA
Ty=175°C, 112
IF: 40 A
Diode reverse recovery Qi Vr=400V, T,;=25°C, 0.9 ucC
charge Reon=12.50Q lF=40A
Ty=175°C, 2.1
IF: 40 A
(RBELTR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak reverse Trem Vr=400V, T,;=25°C, 19.9 A
recovery current Ron=12.5Q Ir=40A
T,;=175°C, 29.8
l[e=40A
Diode peak rate of fall of di./dt |Vr=400V, T,;=25°C, -1070 A/us
reverse recovery current Ron=12.5Q le=40A
T,;,=175°C, -719
l[e=40A
Reverse recovery energy Erec Vr=400V, T,;=25°C, 0.16 mJ
RG(on): 12.50 IF:4OA
T,;=175°C, 0.44
l[e=40A
Operating Ty -40 175 °C
junction
temperature

B N T HRIERERIEFHFHIAZENME, 2 KEEINEITRIET I ETHAEF B R AT BT 80%.
BRIESEIME, BEHFMLINT, =25,
RS, FEBREL,=8nH, FELEBEZC,=30pF, FEEE, FEEITAECIZTHE I _IRERE
e,

BURFM 6 Revision 1.20
2023-11-13



IKWH40NG65EH7

BiR. {XaF1EBE 650 VTRENCHSTOP ™ IGBT7 iR

infineon

4 EE

4 HHEE

Power dissipation as a function of case temperature

Collector current as a function of case temperature

Piot = f(T¢) le=f(T)
TVjS 175°C TVJ'S 175 OC, Vee= 15V
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Typical output characteristic

Typical output characteristic

le=f(Vce) le = f(Vce)

T,;=25°C T,;=175°C
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

le=f(Vee) function of junction temperature
V=20V Veesat =f(Ty)
VGE =15V
160 25
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1 ——— 1.=40A A
wrt— e =80l
120 201
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Gate-emitter threshold voltage as a function of
junction temperature

Typical switching times as a function of collector
current

Veeth = f(Ty;) t="1(l¢)
Ic=0.35mA Vec=400V, T;=175°C,Vee=0/15V,Rc=12.5Q
5 1000
typ.
4-
100 | I
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Typical switching times as a function of gate resistor | Typical switching times as a function of junction

t = f(Re) temperature
lc=40 A, Vec=400V, T,;= 175 °C, Vee = 0/15 V t=1f(Ty)
Ic=40 A, Vec=400 V, Vee= 0/15 V, Rc=1250
1000 1000
100 |
Eg 100 | %% [
T ERMENEEEEE £ ——- |
e 10
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N e {0} T Ly
--------- tr. Tttt tr
10 ‘ 1
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Typical switching energy losses as a function of Typical switching energy losses as a function of gate
collector current resistor
E=1(lc) E =f(Ro)
Vcc: 400 V, ij: 175 OC, VGE: 0/15 V, RG: 1250 |c: 40 A, Vcc: 400 V, ij: 175 OC, VGE: 0/15 Vv
6 40
Enff
A= Enn
35| E -
............ E,.. ,/’,/
3.0 T
251 ’,,f"”
Ezo /,,f””
sl T
10 | ﬂ’,,///////////////
05 | e
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I (A) R, (0)
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Typical switching energy losses as a function of Typical switching energy losses as a function of
junction temperature collector emitter voltage
E=f(Ty) E =f(Vce)
Ic=40 A, Vcc=400 V, Vee= 0/15 V, Rs=12.5Q lc=40 A, ij: 175 OC, Vee= 0/15 V, Rs=12.5Q
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Typical gate charge Typical capacitance as a function of collector-emitter
Vee= f(QG) Voltage
lc=40 A C = f(Vee)
f=100kHz, Vee= 0 V
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IGBT transient thermal impedance as a function

Diode transient thermal impedance as a function of

of pulse width pulse width
Zin(j-o) = f(tp) Zinj-c) = f(tp)
D=t/T D=t/T
1
_________ 1]
0.1 o TTIT
.-—/ 3 -1 K
. ' 0.1 -—-/
S ; =] [l :
< e single pulse S e, single pulse
7 ———2z,(D=001) 7 ———1z,(D=001)
e ] ———— z, (D=0.02) &~ | e z, (0=0.02)
RV A 1 A A R s z,o=008) | 14— Z,(D=0.05)
0.01 <e——-- 7, (D=0.1) - 7, (D=0.1)
g —_ zth (D=0.2) 0.017 —_— zth (D=0.2)
th * th .
------- z, (D=0.5) —ime—- 7, (D=0.5)
i 1 2 3 4 5 6 i 1 2 3 4 5 6
"I[K/W] 0.099541 0.160667 0.280345 0.160212  0.00597 3.7E-4 fl[K/W] 0.121615 0.234013  0.365027 0.206973 0.0087045 3.54E-4
Ti[s] B.68E-5 1.749E-4  0.003485 0.014751 0.42314 13.4479 Ti[S] 8.5E-5 1.226E-4  0.0027229 0.013836 0.340734 3.745541
0.001 T T T T T 0‘001 1 I 1 T
1E-6 1E-5 0.0001 0.001 0.01 0.1 1 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
t(s) t,(s)

Typical diode forward current as a function of

forward voltage

Typical diode forward voltage as a function of
junction temperature

le= f(Vr) Ve=1f(Ty)
160 7 25
T,;=25°C / —— 1.=20A
] ———Tvi=17'5°C / —_— — |_=40A
140 N | p— I.=80A
1207 200 e
100
— - | -
< 80 =< 15
- =
60 | —_—\
40 | 10 |
20 |
0 ‘ 0.5
0.0 0.5 1.0 15 2.0 25 3.0 50 25 0 25 50 75 100 125 150 175
Ve V) T [°Q)
vj
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Typical reverse recovery time as a function of diode
current slope

trr: f(diF/dt)
[r=40A,Vr=400V

Typical reverse recovery charge as a function of
diode current slope

er: f(diF/dt)
Vr=400V, =40 A

200
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——— T,=175¢C
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120 7| TT—=a
w
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0
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2.75
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——— 71,7175

2.50

2.25 7]

——

2.00 |

5 1751
=
© 150

1.25 |

1.00

0.75

050 I I I I I I

550 600 650 700 750

di /dt (A/ps)

800 850 900

Typical reverse recovery current as a function of
diode current slope

|rrm: f(diF/dt)
Vr=400V, ;=40 A

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

di./dt = f(die/dt)
VR: 400 V, |F: 40 A

35

-200
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——— T,=175¢C 300d|——— T.=1sc
0 / -400 |
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B = 700 |
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-1000 |
lo I I I I I I -1100
550 600 650 700 750 800 850 900 550 600 650 700 750 800 850 900
di,/dt (A/us) di_/dt (A/us)
IR/ 12 Revision 1.20

2023-11-13



QT
IKWH40NG65EH7
=R, {EaFEBE 650V TRENCHSTOP ™IGBT7 iR In Ineon

4 4EE

Typical diode current slope as a function of
gate resistor

die/dt =f(Rg)
VR: 400 V, IF: 40 A

900

T, =25
———T_=175°C
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850

800

750
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650
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550 T T T T T
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PACKAGE - GROUP PG'T0247-3-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 2.14 2.34
e 5.44
N 3
L 19.80 20.10
L1 3.95 4.30
B 1
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Figure A. Definition of switching times T
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Document revision |Date ofrelease |Description of changes
1.00 2023-02-09 Final datasheet

1.10 2023-04-25 Correction of switching values in Table 3
Correction of diagram Ve = f(Qg)

1.20 2023-11-13 Update of E temperature conditions in Table 3
Update of energy diagrams
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