IKQ140N120CH7 iﬂln eon

High speed 1200 V TRENCHSTOP™ IGBT 7 Technology

High speed 1200 V TRENCHSTOP™ IGBT 7 Technology co-packed with full rated current, soft-commutating,
ultra-fast recovery and low Qrr emitter controlled 7 Rapid diode

Features

e« Veg=1200V

¢ lc=140A

« Maximum junction temperature Tyjmay = 175°C

+ Best-in-class high speed IGBT co-packed with full rated current, low Q,, and soft-commutating
high speed diode

« Low saturation voltage Vcgsae = 1.7V at T,;=25°C
+ Optimized for high efficiency in high speed hard switching topologies (2-L inverter, 3-L NPC

T-type, ...)
+ Easy paralleling capability due to positive temperature coefficient in Vgsat G
+ Pb-free lead plating; RoHS compliant ¢ s""
» Complete product spectrum and PSpice Models: http://www.infineon.com/igbt/ Lo free
Potential applications

« Industrial UPS e Green

+ EV-Charging

« String inverter @ Halogen-free
+ Welding
Product validation a ROHS
+ Qualified for industrial applications according to the relevant tests of JEDEC47/20/22
Description

C

G

E
Type Package Marking
IKQ140N120CH7 PG-TO247-3-PLUS-NN3.7 K140MCH7
Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.20

www.infineon.com 2023-07-03


https://www.infineon.com

o~ _.
IKQ140N120CH7 Infineon
High speed 1200 V TRENCHSTOP™ IGBT 7 Technology

Table of contents

Table of contents

DESCHIP I ON . . .. e 1
FatUNES . . ..o 1
Potential applications ............. . i e e e 1
Product validation . ... ... ... . e e e 1
Table of contents . ... ... e e 2
1 PaCKa B . . ..o i e e e 3
2 ] - PP 3
3 DO . . .t e 5
4 Characteristicsdiagrams . ... i i e e 7
5 Package outlings . ... . 14
6 Testing coNditions . ... . . e e e 15
ReVISION MiStOrY . ... e 16
DiSClaIMEr . . ..o e 17
Datasheet 2 Revision 1.20

2023-07-03



IKQ140N120CH7 iﬁn eon

High speed 1200 V TRENCHSTOP™ IGBT 7 Technology

1 Package

1 Package

Table1 Characteristic values

Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Internal emitter Lg 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, Rih(j-a) 40 K/W

junction-ambient

IGBT thermal resistance, Rin(j-c) 0.12 0.16 | K/W

junction-case

Diode thermal resistance, Rin(j-c) 021 | 0.27 | K/W

junction-case

2 IGBT

Table 2 Maximum rated values

Parameter Symbol |Note or test condition Values Unit

Collector-emitter voltage Vce Tj=225°C 1200 v

DC collector current, Ic limited by bondwire T.=25°C 175 A

limited by Tyjmax T.=100°C 154

Pulsed collector current, ty | Icpuise 560 A

limited by Tyjmax

Turn-off safe operating Vee =800V, Vg peak < 1200V, Vg = 0/15V, 560 A

area Reoff22.9Q,T,j=175°C

Gate-emitter voltage Ve 120

Transient gate-emitter VG tp=0.5ps,D<0.001 25

voltage

Power dissipation Piot T.=25°C 962 W
T.=100°C 481

Table 3 Characteristic values

Parameter Symbol |Note or test condition Values Unit

Min. | Typ. | Max.

Collector-emitter Veesat |Ic=140A,Vge =15V T,;j=25°C 1.7 2.15 v

saturation voltage T,=175°C 2

(table continues...)
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IKQ140N120CH7
High speed 1200 V TRENCHSTOP™ IGBT 7 Technology
21GBT
Table 3 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Gate-emitter threshold Veeth | lc=2.24 mA, Vg = Vg 4.7 5.5 6.2 Y
voltage
Zero gate-voltage collector Icks Veg=1200V, Vge=0V T,j=25°C 40 MA
current T,=175°C 17500
Gate-emitter leakage Ices Vee=0V,Vge =20V 100 nA
current
Transconductance s Ic=140A,Vcg=20V 251 S
Input capacitance Cies Vee=25V, Vge=0V, f=100 kHz 18.5 nF
Output capacitance Coes Vce=25V, Vge =0V, f=100 kHz 317 pF
Reverse transfer res Vee=25V, Vge =0V, f=100 kHz 94 pF
capacitance
Gate charge Qg V=960V, Ic =140 A, Vge =15V 970 nC
Turn-on delay time tdon) |Vec=600V, Vge=0/15V, |T,;=25°C, 68 ns
RG(on) =4.8 Q, /C =140A
RG(Oﬁ) = 4.8 Q TVJ = 175 OC’ 63
Ic=140 A
Rise time (inductive load) t, Vee =600V, Vge=0/15V, | T,;=25°C, 55 ns
RG(on) =4.8 Q, IC =140A
RG(OH) = 4.8 Q TVJ = 175 OC, 46
Ic=140 A
Turn-off delay time taofy | Vec =600V, Vge=0/15V, |T,;=25°C, 541 ns
RG(on) =48 Q, IC =140A
R (o = 4.8 Q T,;=175°C, 619
lc=140 A
Fall time (inductive load) te Ve =600V, Vge=0/15V, | T,;=25°C, 21 ns
RG(on) =4.8 Q, /C =140A
RG(Oﬁ) = 4.8 Q TVJ = 175 OC’ 92
Ic=140 A
Turn-on energy Eon Vec =600V, Vge =0/15V, 1j=25 °C, 8.84 mJ
RG(on) =4.8 Q, IC =140A
RG(OH) = 4.8 Q TVJ = 175 OC, 11.8
Ic=140 A
Turn-off energy Eoff Vec =600V, Vge=0/15V, |T,;=25°C, 3.38 mJ
RG(on) =48 Q, IC =140A
R (o = 4.8 Q T,;=175°C, 6.71
lc=140 A
(table continues...)
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IKQ140N120CH7
High speed 1200 V TRENCHSTOP™ IGBT 7 Technology
3 Diode
Table 3 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Eis Vec =600V, Vge =15V, T,;=25°C, 12.2 mJ
RG(on) =48 Q, IC =140A
RG(OH) = 4.8 Q TVJ = 175 OC, 18.5
Ic=140 A
Operating junction Tyj -40 175 °C
temperature
Note: Electrical Characteristic, at T,; = 25°C, unless otherwise specified.
3 Diode
Table 4 Maximum rated values
Parameter Symbol | Note or test condition Values Unit
Diode forward current, I limited by bondwire T.=25°C 170 A
limited by Tyjmax T.=91°C 140
Diode pulsed current, t, Irpulse 560 A
limited by Tyjmax
Power dissipation Piot T.=25°C 549 W
T.=100°C 275
Table 5 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve Ir=140A T,;j=25°C 2.5 3 v
T,;j=175°C 2.3
Diode reverse recovery - VR =600V, Rg(on)=4.8Q |T,;=25°C, 144 ns
time Ie =140 A
T,;=175°C, 227
=140 A
Diode reverse recovery Qrr Vr=600V, Rg(on)=4.8Q |T,;=25°C, 3.82 pcC
charge IF=140A
T,;=175°C, 11.5
Ir=140 A
Diode peak reverse lerm VR=600V, Rg(on)=4.8Q |T,;=25°C, 53 A
recovery current Ir=140A
T,;=175°C, 101
I =140 A
(table continues...)
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High speed 1200 V TRENCHSTOP™ IGBT 7 Technology

3 Diode
Table 5 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Diode peak rate of fall of di,/dt | Vg=600V, Rgon)=4.8Q |T,j=25°C, -529 Alus
reverse recovery current Ir=140A
T,;=175°C, -646
Ie =140 A
Reverse recovery energy Erec Vr=600V, Rg(on)=4.8Q |T,;=25°C 1.12 mJ
T,;=175°C 3.81
Operating junction Tyj -40 175 °C
temperature
Note: For optimum lifetime and reliability, Infineon recommends operating conditions that do not exceed 80% of
the maximum ratings stated in this datasheet.
Dynamic test circuit, parasitic inductance L; =30 nH, C; =18 pF
Datasheet 6 Revision 1.20
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4 Characteristics diagrams

4 Characteristics diagrams
Reverse bias safe operating area Typical output characteristic
lc=f(Vce) lc=f(Vce)
Tyj s 175 °C, Ve =0/15V T,j=25°C
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Typical output characteristic

Typical transfer characteristic
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High speed 1200 V TRENCHSTOP™ IGBT 7 Technology

4 Characteristics diagrams

Typical collector-emitter saturation voltage as a Gate-emitter threshold voltage as a function of
function of junction temperature junction temperature
Veesat = f(Ty)) Veeth = f(Ty)
Vge =15V lc=2.24 mA
4.0 8
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Typical switching times as a function of collector Typical switching times as a function of gate resistor
current t=f(Rg)
t=1(lc) Ic = 140 A, Ve =600 V, Ty; = 175 °C, Ve = 0/15 V
VCC =600 V, TVJ =175 OC, VGE = 0/15 V, RG =480
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4 Characteristics diagrams

Typical switching times as a function of junction
temperature

Typical switching energy losses as a function of
collector current

t=f(Ty) E=f(lo)
IC =140 A, VCC =600 V, VGE = 0/15 V, RG =480 VCC =600 V, TVJ =175 OC, VGE = 0/15 V, RG =480Q
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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=f(Rg) E=f(Ty)
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4 Characteristics diagrams

Typical switching energy losses as a function of Typical gate charge
collector emitter voltage Ve = f(Qg)
E=f(Vce) Ic =140 A
IC =140 A, VGE = 0/15 V, TVJ =175 QC, RG =480
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Typical capacitance as a function of collector-emitter |IGBT transient thermalimpedance as a function of

voltage pulse width
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4 Characteristics diagrams

Diode transient thermal impedance as a function of

Typical diode forward current as a function of forward

pulse width voltage
Zih(j-c) = f(tp) Ir = f(V¢)
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Typical diode forward voltage as a function of

junction temperature
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Typical reverse recovery time as a function of diode
current slope
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4 Characteristics diagrams

Typical reverse recovery charge as a function of diode
current slope

Q. =fldig/dt)
VR =600V, I =140 A

Typical reverse recovery current as a function of
diode current slope

lrrm = f(dig/dt)
VR=600V,Ig=140A
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Typical diode peak rate of fall of reverse recovery
current as a function of diode current slope

di,/dt = f(dig/dt)
Vg =600V, I = 140 A

Typical reverse energy losses as a function of diode
current slope

Erec = f(diF/dt)
VR =600V, =140 A

-300 5.0
T,=25°C T,=25°C
— —— T .=175°C 454 ——— T =175°C
-350 vl vj
4.0
-400 - -
3.5 _ =
-450 ]
= 3.0
= =)
< £
= -500 —, 2.5
o 9]
~ w
5
2.0
-550
1.5
-600
1.0 /—//
-650
0.5
-700 T T T T 0.0 T T T T
1200 1400 1600 1800 2000 2200 1200 1400 1600 1800 2000 2200
diF/dt (A/us) diF/dt (A/us)
Datasheet 12 Revision 1.20

2023-07-03



o~ _.
IKQ140N120CH7 Infineon
High speed 1200 V TRENCHSTOP™ IGBT 7 Technology

4 Characteristics diagrams

Typical diode current slope as a function of gate
resistor
dIF/dt = f(RG)
VR =600V, I = 140 A
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5 Package outlines

5 Package outlines
PG-T0247-3-PLUS-NN3.7
: -
-p A .
‘ gun Y
“ KR — T i
A
S | oo | -
E7 o
_ b2 ‘ !
! ! = 4 ‘ —t
i T
i (I T 1 | |
8
| b3
Y \/ i 3 7 1
PACKAGE-GROUP  pG.T0247-3-U01
DIMENSIONS MIL".'LL'METE':; .
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 MOLBFLASH: PROTRUSION OR GATE BURRS
Figure 1
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6 Testing conditions

6 Testing conditions
Vae® v
90% V,
——— GE te=ta+ 1y
di/at
Y Q= Qu+ Qp
trr
I et e £,
5 L 10% Vo , F g
\ « ~,
Is(t) , (3 (e 0% |1
o dl/dt |V
— 90% |
\ 90% I, 90% I,
10% fo ko | A 107 e . Figure C. Definition of diode switching
characteristics
Vee(®
N — \ 2 Ty T,
1 r2 Mn
Ti (1)
t
2 P() r1 ra n
td(off) b td(om 4
Figure A. Definition of switching times T
A

— 90% Ve

\\ Figure D. Thermal equivalent circuit
o F10% Vee Vil
\ “/ .
Is() DUT
G (Dode)’—{@ L@ c,==cCc=—
CC____
Re DUT
Oo— | (IGBT)
2% I e
3 VLo
Vee(® Figure E. Dynamic test circuit
Parasitic inductance L,
7 parasitic capacitor G,
relief capacitor C,,
b 4 (only for ZVT switching)
Eo= [ Vxixdt E=/V><det
off cE"'C on cer e N
f . f 2% Ve
t , ©ot t,
Figure B. Definition of switching losses
Figure 2
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1.10 2023-01-20 Change of product outline drawing on page 14
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