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1 Hj3

1 ESESS

w1 ISHEE

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 resistance, Rth(j-a) 40 K/W

junction-ambient

IGBT thermal resistance, Rth(j-c) 0.23 0.3 K/W

junction-case

Diode thermal Rth(j-c) 0.31 0.4 K/W

resistance, junction-case

2 IGBT

®2 RATEE

Parameter Symbol | Note or test condition Values Unit

Collector-emitter voltage Vce T;=25°C 750 v

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

l|m|ted by ijmax TC: 100 OC 143

Pulsed collector current, t, | Icpulse 480 A

limited by ijmax

Turn-off safe operating Vees 750V, tp<1ps, T,j= 175°C 480 A

area

Gate-emitter voltage VGE +20

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

voltage

Power dissipation Ptot T.=25°C 500 W
T.=100°C 250

R3 ISHEE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.
Collector-emitter Vcesat | 1c=120 A, Vee=15V T,;=25°C 1.45 1.75 \Y
saturation voltage T,=175°C 1.75
(RBETR......)
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2 IGBT
*R3 (&) $5iEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Gate-emitter threshold Veeth | lc=1.05 mA, Ve = Ve 3.2 4 4.8 V
voltage
Zero gate-voltage Ices Vee=T50V, Vee=0V Ty=25°C 35 HA
collector current T,=175°C 3600
Gate-emitter leakage IGes Vee=0V, Vee=20V 100 nA
current
Transconductance gfs Ic=120A, V=20V 145 S
Input capacitance Cies Vee=25V, Vee=0V, f=100 kHz 6525 pF
Output capacitance Coes Vee=25V, Vee=0V, f=100 kHz 176 pF
Reverse transfer Cres Vee=25V, Vee=0V, f=100 kHz 22.5 pF
capacitance
Gate charge Qs Vee=600V, [c=120A, Vee=15V 250 nC
Turn-on delay time tdion) |Vec=400V, Vee=0/15V, |T,;=25°C, 38 ns
Rg(on): 10 Q, /c: 120A
Rc(of) =10 Q T,=175°C, 36
Ic=120A
Rise time (inductive load) t, Vec=400V, Vee=0/15V, |T,;=25°C, 36 ns
RG(on): 10 Q, /C: 120 A
RG(Off) = 10 Q ij: 175 OC’ 39
Ic=120A
Turn-off delay time tdioff) | Vec=400V, Vee=0/15V, |T,;=25°C, 261 ns
Reon=10 Q, lc=120 A
RG(of)=10 Q Ty=175°C, 305
Ic=120A
Fall time (inductive load) te Vec=400V, Vee=0/15V, |T,;=25°C, 42 ns
Rg(on): 10 Q, /c: 120A
Rc(of) =10 Q T,=175°C, 47
Ic=120A
Turn-on energy Eon Vee=400V, Vee=0/15V, | T,;=25°C, 3.4 mJ
RG(on): 10 Q, /C: 120 A
RG(Off) = 10 Q ij: 175 OC’ 4.6
Ic=120A
Turn-off energy Eoff Vee=400V, Vee=0/15V, |T,;=25°C, 2.3 mJ
Reon=10 Q, lc=120 A
RG(of)=10 Q Ty=175°C, 31
Ic=120A
(REELTm......)
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R3 (%) LA
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Ets Vee=400V, Vee=0/15V, |T,;=25°C, 5.7 mJ
Reon=10 Q, lc=120 A
RG(Off) = 10 Q ij: 175 OC’ 7.6
Ic=120A
Operating junction Tvj -40 175 °C
temperature
3 “RE
R4 RATEE
Parameter Symbol | Note or test condition Values Unit
Diode forward current, I limited by bondwire T.=25°C 160 A
l|m|ted by ijmax TC: 100 OC 122
Diode pulsed current, t, IFpulse 480 A
llm'ted by ijmax
Power dissipation Ptot T.=25°C 375 W
T.=100°C 188
&5 HEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve lr=120A T,;=25°C 1.65 2 v
T,j=175°C 1.6
Diode reverse recovery trr Vr=400V, Rgon)=10 Q T;=25°C, 110 ns
time lr=120A
T;=175°C, 189
lr=120A
Diode reverse recovery Qrr Vr=400V, Rgon=10 Q T,;=25°C, 3.3 ucC
charge lrF=120A
ij: 175 OC, 8.8
lr=120A
Diode peak reverse Irrm Vr=400V, Rgion=10 Q T,;=25°C, 52.7 A
recovery current IF=120A
T,;,=175°C, 83
lr=120A
(REETA......)
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3ITHRE
R5 (%) LA
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak rate of fall of di/dt  |Vr=400V, Rson)=10Q T,;=25°C, -695 A/us
reverse recovery current le=120A
T,;=175°C, -635
[F=120A
Reverse recovery energy Erec Vr=400V, Rgon)=10 Q T;=25°C, 0.69 mJ
[r=120A
T,;=175°C, 2.28
[F=120A
Operating junction Tvj -40 175 °C
temperature
2 N T ABRRENEFFB A EME, & CEENTIES M TET L UIEF L =mAEE BT
80%.
BEIFME, EIET,=25°C IS TiZ, FRIF7E 15,
it B, FFEBREL=8nH, FEBEC,=30pF, HEE frir. FEEIRFECIIT o/ FI— 1R
ERMAINE,
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a KM

Power dissipation as a function of case temperature | Collector current as a function of case temperature
Prot = f(Tc) lc=f(T)
TVjS 175°C TVjS 175 OC, Vee= 15V
500 180
—— Py=T) —— =t
160
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Typical output characteristic Typical output characteristic
|c = f(VCE) |c = f(VCE)
T,;=25°C T,=175°C
480 480
440} 440
400 | 400
360 | 360 |
3201 320
2801 280
<, 240 = 240 ]
200} 2001
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120 120
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Ve (V)
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Typical transfer characteristic

Typical collector-emitter saturation voltage as a

= f(Vee) function of junction temperature
Vee=20V VcEsat = f(Ty))
VGE =15V
480 V; 3.0
T, =25°C / — |, =60A
— - T,=175C / ——— I=120A
400 1 25— I.=240 A L
320_ 2.0# /” 4444
=< E B ——_—— et
=, 240 Fls4 - ==
160 | 1.0
80 0.5
0 0.0 T T T T T T T
3 10 50 25 0 25 50 75 100 125 150 175
T, (%C)
Gate-emitter threshold voltage as a function of Typical switching times as a function of collector
junction temperature current
VGEth= f(Tvj) t=1(l¢)
lc=1.05mA V=400 V, ij: 175 OC, Vee= 0/15 V, Re=100Q
5 1000
typ.
4 3
100 .
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———t
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------------ t
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T, (C) 1. (A)
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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=120 A, Vec=400V, T,;= 175 °C, Vge= 0/15V t=1(Ty)
Ic=120 A, Vcc=400 V, Vee= 0/15 V, Re=100Q
10000 1000
Lo Catoth
——=4 ———
______ td(onl - td(on)
............ t T 4
1000
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£ £ 100-
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ey - —_ e ———
e [ i S
‘P-:-_'.":‘ ——————————————
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Typical switching energy losses as a function of
collector current

Typical switching energy losses as a function of gate
resistor

E=f(lo) E =f(Ro)
Vec=400 V, ij: 175 OC, Vee= 0/15 V, Re=10Q Ic=120 A, Vcc=400 V, ij: 175 OC, Vee= 0/15 \"
20 25
20
15
€ B
= w
10
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0 1 I | I I 0 T T T
30 60 90 120 150 180 210 240 10 20 30 40 50 60
e (A) R, (Q)
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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=120 A, Vec=400 V, Vee= 0/15 V, Rs=10Q lc=120 A, ij: 175 OC, Vee= 0/15 V, Rs=10Q
10 12
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o
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. IRt
2T
0 1 T 1 1 0 1 T 1 1 I
25 50 75 100 125 150 175 200 250 300 350 400 450 500 550
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Typical gate charge Typical capacitance as a function of collector-emitter
Vee= f(Qq) voltage
lc=120A C=1(Vce)
f=100kHz, Vee=0V
15
Ve =150V 4
10000
— — — V=600V 4 \
h
|
|
10004
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= s \ =
>’ o100\
10
- Cies
- = CDES
______ CTES
l I | I 1
0 50 100 150 200 250 0 5 10 15 20 25 30
Q; (nC)

Datasheet 10 Revision 1.00

2025-07-31



IKQ120N75EH7
=i, K8 EBE 750V TRENCHSTOP™ IGBT7 A

infineon

4 15 E

IGBT transient thermal impedance as a function of
pulse width

Zth(j-c) = f(tp)

Diode transient thermal impedance as a function of
pulse width

Zth(j-c) = f(tp)

D=t,/T D=t/T
1 1
0.1 0.1
T | s P
>3 single pulse g single pulse
B 0.01 ———2z,(p=0.01) 7 0.01 ———2,(D=001)
0 s e——— z, (D=0.02) b=/ e Z, (D=0.02)
------------ Z, (D=0.05) seesseneneee 7 (D=0.05)
~-—--- Z,(D=0.1) --——--- 2, (D=0.1)
——-=Z,(D=02) 0.00 ——-=2,(D=02)
0.001 Y zth([):g 5) 01 Zth (D=0.5)
i 1 2 3 4 5 6 i 1 2 3 4 5 6
KWl 00411 00569  0.109 00895  0.00313  2.99E-4 (KW 00433 00825 0159 0.111 000399  3.41E-4
1s] 83E-5  23E-4 000445 00139 0404 12.6 1s] TO8E-5 20264  0.00432 00139 0432 12
0.0001 T ‘ . ‘ 0.0001 T T 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

lr=f(Ve) Ve=1(Ty)
480 3.0
s
TVJ:25°C / —— |,=60A
— — — T .=175C / —_—— — |.=120A
V) / F

49014 Sy ||m———— I.=240 A
2.5

320 T
2.0

< 240 =
- = | | | Ll 11

1.5

160
1.0

80
0 0.5 7 T T T T T T T
0.0 35 50 25 0 25 50 75 100 125 150 175
4 (C)
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Typical reverse recovery time as a function of diode Typical reverse recovery charge as a function of diode

current slope current slope
trr: f(diF/dt) er: f(diF/dt)
Vr=400V, =120A Ve=400V, ;=120 A

350 10

T,=25C T,=25°C
N ———T,=175C e L 01 S p—
300 N -
N -
N 81 -
AN e
\\
2501 N -
~N
~
-
\\ 6 1

200 \\\\_ —
2 =
vt ~_—t 5 —
- o

150
4

100 3] //

2 —5
50
l —
0 T T T 0 \ \ T
500 1000 1500 2000 2500
. 500 1000 1500 2000 2500
le/dt (A/us)

di /dt (A/ps)

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

current slope current as a function of diode current slope
|rrm:f(diF/dt) dirr/dt:f(diF/dt)
Vr=400V, =120A Ve=400V, ;=120 A
90 0
T, =25°C T,=25°C
-~ 0
80 ___ij:NSuC - 21004 |—— — T,;=175°C
-~
~
-~
70 - -2001
e
v
//
60 , -300
/
e z
= 50 . = -400
< P <
E s 3
— 40 .—= -500
o
30 ] -600
20 700
10 -800
0 ; 1 T -900 T T T
500 1000 1500 2000 2500 500 1000 - 1500 2000 2500
di,/dt (A/us) di/dt (A/us)
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Typical diode current slope as a function of gate
resistor
dig/dt =f(R¢)
VR =400V, |- =120 A
2500
T,=25°C
\ ———T,=175°C
2000
2
<
= 1500
s
>
1000
500 | | ; |
10 20 30 40 50 60
R: (@)
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DIMENSIONS MI:_'LL'METE':;X‘
A 4.90 5.10
A1 2.31 251
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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Figure A. Definition of switching times T
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Figure B. Definition of switching losses
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