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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

Thermal Rth(j-a) 40 K/W

resistance,

junction-ambient

IGBT thermal Rth(j-c) 0.19 0.24 | K/W

resistance, junction-

case

Diode thermal Rih(jc) 0.26 033 | K/W

resistance, junction-case

2 IGBT

&2 RATMEE

Parameter Symbol | Note or test condition Values Unit

Collector-emitter voltage Vee T,;=225°C 650 v

DC collector current, Ic limited by bondwire T.=25°C 160 A

l|m|ted by ijmax TC: 100 OC 160

Pulsed collector current, t, | Icpuise 600 A

limited by ijmax

Turn-off safe operating Vees 650V, tp<1ps, T,j<175°C 600 A

area

Gate-emitter voltage Vee +20

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

voltage

Power dissipation Piot T.=25°C 621 W
T.=100°C 307

)3 HIEE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Collector-emitter Vegsat  |lc=150A, V=15V T,;=25°C 14 1.65 \Y

saturation T,=175°C 16

voltage

(RB&ET!......)
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2 IGBT
K3 (%) HHEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Gate-emitter threshold Voeth  |lc=1.32 mA, Vee = Vee 29 3.85 4.8 v
voltage
Zero gate-voltage Ices Vee=650V, Vee=0V T,;=25°C 50 HA
collector current T,=175°C 8600
Gate-emitter leakage les Vee=0V, Vee=20V 100 nA
current
Transconductance gfs Ic=150A, Vee=20V 181 S
Input capacitance Cies Vee=25V, Vee=0V, f=100 kHz 8128 pF
Output capacitance Coes Vee=25V, Vee=0V, f=100 kHz 236 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 32.8 pF
capacitance
Gate charge Qs Vee=520V, Ic=150A, Vee=15V 301 nC
Turn-on delay time tdon) |Vec=400V,Vee=0/15V, |T,;=25°C, 45 ns
Rg(on): 10 Q, /c: 150A
Ra(off) =10 Q T,=175°C, 42
lc=150A
Rise time (inductive load) t Vec=400V, Vee=0/15V, |T,;=25°C, 79 ns
RG(on): 10 Q, /C: 150 A
Re(off) =10 Q Ty=175°C, 78
Ic =150A
Turn-off delay time td(of Vee=400V, Vee=0/15V, |T,;=25°C, 341 ns
Re(on): 10 Q, Ic=150 A
Reoff) =10 Q T4=175°C, 375
Ic =150A
Fall time (inductive load) ti Vec=400V, Vee=0/15V, |T,;=25°C, 120 ns
Rg(on): 10 Q, /c: 150A
Re(of) =10 Q Ty=175°C, 119
lc=150A
Turn-on energy Eon Vee=400V, Vee=0/15V, |T,;=25°C, 5.8 mJ
RG(on): 10 Q, /C: 150 A
Re(of) =10 Q T,=175°C, 8
Ic =150A
Turn-off energy Eoff Vee=400V, Vee=0/15V, |T,;=25°C, 54 mJ
Re(on): 10 Q, Ic=150 A
Re(off) = 10 Q T=175°C, 5.2
Ic =150A
(RBELTR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Eis Vee=400V, Vee=0/15V, |T,;=25°C, 11.2 mJ
Re(on): 10 Q, Ic=150 A
Re(off) = 10 Q T=175°C, 132
lc=150A
Operating T -40 175 °C
junction
temperature
3 —RE
)Ra RAREE
Parameter Symbol | Note or test condition Values Unit
Diode forward current, Ie limited by bondwire T.=25°C 160 A
limited by Tyjmax T.=100°C 153
Diode pulsed current, t, Iepulse 600 A
limited by ijmax
Power dissipation Piot T.=25°C 452 W
T.=100°C 234
)5 IHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=150A T,;=25°C 1.65 2 Y
T;=175°C 1.55
Diode reverse recovery te Vr=400V, Rgon=10 Q T,;=25°C, 84 ns
time IF=150A
T,;=175°C, 162
IF =150A
Diode reverse recovery QO Vr=400V, Rson=10Q T,j=25°C, 2.4 ucC
charge lr=150 A
T;=175°C, 7.1
IF =150A
Diode peak reverse Trem V=400V, Roon=10Q | T,;=25°C, 45 A
recovery current IF=150A
T,;=175°C, 69
IF =150A
(BELETR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak rate of fall of din/dt | Vk=400V, Reon=10Q | T,;=25°C, -2240 A/us
reverse recovery current lr=150A
T;=175°C, -2260
IF =150A
Reverse recovery energy Erec V=400V, Rgon =10 Q T.,;=25°C, 0.46 mJ
IF =150A
T;=175°C, 1.45
IF =150A
Operating T -40 175 °C
junction
temperature

AR T RERIZENIEFFRHIAEL, £ CERIIEITF M TEI Z U FHFITBRASE 1EHI80%0
BREREME, BTHELINT,=25Co
BN ELE, FEERL=8nH, FLEEBC,=30pF, FKEEE, FEEWFEEIT HE H_RERM
e,
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Power dissipation as a function of case temperature | Collector current as a function of case temperature

Peot = f(Tc) le=1(Tc)
T\,jS 175°C TVJ'S 175 OC, Vee= 15V
700 180
160
600 1
140 |
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120 |
400 ] ]
s o 100
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300 | 8
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100 | i
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0 0
25 50 75 10 125 150 175 25 50 75 100 125 150 175
T, (°0) T.(C)
Typical output characteristic Typical output characteristic
lc=f(Vce) lc = f(Vce)
T,=25°C Ty=175°C
450 450
400 1 400
350 oo 350 |
300 300 ]
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

lc= f(Vee) function of junction temperature
Vee=20V Veesat =f(Ty)
VGE =15V
600 30
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GE

Gate-emitter threshold voltage as a function of
junction temperature

Typical switching times as a function of collector
current

Veeth = f(Ty) t="f(lc)
lc=1.32 mA Vee=400V, T,;= 175 °C, Vee= 0/15V, Rs= 10 O
5 1000
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Typical switching times as a function of gate resistor
t=f(Rg)

Typical switching times as a function of junction
temperature

lc=150 A, Vec=400V, T,;= 175 °C, Vge= 0/15 V t=1f(Ty)
lc=150 A, Vec=400V, Vee= 0/15V, Re=10 Q
1000
1000
= - - I ——_ = ] e e A
= P S B e N <100
100 |~ T
t:‘l:lf\ tth‘ﬂ'\
—_——— % —_——— %
""""" Eatom) mm by
--------- t i
10 ‘ 10
10 15 20 25 30 35 40 45 50 25 50 5 100 125 150 175

T, (0

Typical switching energy losses as a function of
collector current

E=f(lc)
Vec=400 V, ij: 175 OC, Vee= 0/15 V, Rs=10Q

Typical switching energy losses as a function of gate
resistor

E =f(Ro)
Ic=150 A, Vcc=400 V, ij: 175 OC, Vee= 0/15 \"

45

40 on ;
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30 ]
= 25
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I(A]
C

35

10 15 20 25 30 35 40 45 50

HIEFA 3

Revision 1.20
2023-11-15



IKQ150N65EH7

=R, {K8FEE 650V TRENCHSTOP ™ IGBT7 &K

infineon

44FEE

Typical switching energy losses as a function of
junction temperature

Typical switching energy losses as a function of
collector emitter voltage

E= f(TVJ) E= f(VCE)
lc=150 A, Vcc=400V,Vee=0/15V,Rs=10Q lc=150 A, Tyy= 175 °C, Vge= 0/15V,Rs=100Q

16 ;

E;\lf EOH //,/
———E, = ,/,

= ELL |- E, ////
--------- E --‘__-‘___---_—--—----- B e = /,/
| =TT 14 7 e )
12 ____________________ ///

12 7 ,//

0 1 1 1 1 1 0 T T T T T
25 50 75 100 125 150 175 200 250 300 350 400 450 500
7,00 V. (V)
Typical gate charge Typical capacitance as a function of collector-emitter
Vee= f(QG) Voltage
lc=150 A C=f(Vce)
f=100kHz,Vee=0V
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A fFEE
IGBT transient thermal impedance as a function Diode transient thermal impedance as a function of
of pulse width pulse width
Zih(j-o) = f(tp) Zinj-o) = f(tp)
D=t /T D=t/T
1 1
0.1 EFHIEFHTE g 0.1
aiiae R S e S N I = 5 =
= S
:z: _______________ single pulse 2 single pulse
T 0.01 ———27,(D=0.01) - 0.0l ——— 27, (D=0.01)
nF |-/ |e———— Z, (D=0.02) N SSE I R . EE e Z, (D=0.02)
------------ z, (D=0.05) semeeemeeees 7 (D =10.05)
e 2, (D=0.1) ~—- 7, (D=0.1)
——-=Z,(D=02) —-—-=2,(D=0.2)
ooor{ S 0 Z, (D=05) coory/ z, (=05
i 1 2 3 4 5 6 i 1 2 3 4 5 6
ri[KfW] 9.3E-4 0.06789 0.089271 0.080847 0.00254 3.21E-4 I’JKIWI 0.036218 0.066417 0.127517 0.099749 0.003457 3.2E-4
Tls) 4.7E6 3.93E5  0.004527 0.014367 04455 4.9433 Tls] 9.39E-5  1.795E-4  0.0045077 0.0137105 0.4339796 11.40679
0.0001 T T T ; 0.0001 T T T T
1E-7 1E-6 1E-5 0.0001 0.001 0.01 01 1 1E-6  1E-5 0.0001 0.001 001 0.1 1
t,(s) t,(s)
Typical diode forward current as a function of Typical diode forward voltage as a function of
forward voltage junction temperature
lg= f(VF) Ve= f(TVJ)
600 Vi 3.0
T,;=25C / ——— 1.=75A
—_——— T =175 / =
Tw’_ 175°C / IF 150 Al
e A R 2o R Y R [ (—— I.=300 A
500
25
wof S| T
20 T
= =
= 300 =
= = |- ———
15 ]
200 | - |
i 1.0 |
100
0 0 5 1 1 1 1 1 1 1 1
0 1 2 3 4 50 25 0 25 50 75 100 125 150 175
v, (V) T, (C)
/]
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Typical reverse recovery time as a function of diode
current slope

trr: f(diF/dt)
Vr=400V, =150 A

Typical reverse recovery charge as a function of
diode current slope

er: f(diF/dt)
Vr=400V, ;=150 A

240

T, =25°C
——— 71,175

220

200

180

160 |

t [ns)

m

140 |

120 |

100

80

60

700 800 900 1000 1100

di /dt (A/us)

1200 1300 1400

T,=25°C
——— 71,7175

Q. (uC)
L

1 I I I I I I

700 800 900 1000 1100 1200 1300
di,/dt (Afuss)

1400

Typical reverse recovery current as a function of
diode current slope

|rrm: f(diF/dt)
Vr=400V, =150 A

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

di./dt = f(dir/dt)
Vrk=400V, ;=150 A

80

-1000
Twl=25°C T, =25°C
——— T,m118% |~ ———T,=175C
10 - -1200
7
s
/ -1400 |
60 | 3
Ve
/ “n —
_ -7 g -1600
= | - z
£50 7 =
S -1800 |
40 |
-2000
30 | |
2200
20 -2400
700 800 900 1000 1100 1200 1300 1400 700 800 900 1000 1100 1200 1300 1400
di /dt (Afus) di /dt (Afus)
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Typical diode current slope as a function of gate
resistor
dir/dt =f(Rg)
Vk=400V, =150 A
1400
T,=25°C
——— T,=175°C
1300
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<
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5 1000
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800 |
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PACKAGE - GROUP PG-T0247-3-U01
NUMBER:
MILLIMETERS
DIMENSIONS MIN. MAX.
A 4.90 5.10
A1 2.31 2.51
A2 1.90 2.10
b 1.16 1.26
b1 - 2.25
b2 1.96 2.06
b3 — 3.25
b4 2.96 3.06
c 0.59 0.66
D 20.90 21.10
D1 16.25 16.85
D2 1.05 1.35
D3 0.58 0.78
E 15.70 15.90
E1 13.10 13.50
E2 1.35 1.55
e 5.44 (BSC)
N 3
L 19.80 20.10
L1 3.90 4.30
R 1.90 2.10
NOTE
DIMENSIONS DO NOT INCLUDE MOLDFLASH, PROTRUSION OR GATE BURRS
1
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di/dt OO +0
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I - b =ty -
b)) 10% VGE t ] \ ’
\ « ~ L
Is(t) ’ aA-q 0% | !
o dl /dt v,
— 90% |
\\ 90% IC 0% ,'C
el h o | A 1k , Figure C. Definition of diode switching
characteristics
VCE(U
/\ s ~] T1 P T,
T1\ r_2| I—_nll
—{ 1
b)) p(i)] rq ro n
d(Dﬂ) t1 “ td(um rr t e
Q

Figure A. Definition of switching times

Vae ()

_\ 90/0 - - -
\j Figure D. Thermal equivalent circuit
o A 10% Ve I viL
« /
It DUT
: (Diode ’_{@S = C—
] vV, —
CC
DUT
O :l (IGBT)
2% I
o t /ZL(,
Vee(®) Figure E. Dynamic test circuit
Parasitic inductance L,
2 parasitic capacitor C,
relief capacitor C,,
b b (only for ZVT switching)
E=ijlxdr E=/thxdi
off CE™'C on cE™'c o
4 N B 2% Ve
t A t
Figure B. Definition of switching losses
2
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Document revision |Date of release |Description of changes

1.00 2023-01-24 Final datasheet

1.10 2023-04-25 Correction of switching values in Table
3 Update of diagrams t =f(Rg) and E =
f(Rs)

1.20 2023-11-15 Update of Ei temperature conditions in Table 3
Update of energy diagrams
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