IKQ50N120CH3

RKEE=MSEMAXIGBT R

SK FH Highspeed3 B ARBY(EFF XI5FE IGBT
5%, RERMELEFEE MR FHKEC ZIREHEE

15

SR H3 AR

- BIEREA X MIEIRGH PRI SRR

* Ty =175°C B A2 BRI 52 B9 (8] 9 10usec

s BF Ve BB IERERE, HILH FHEE
« {REBRETFIL

« (KR BB FRT Qq

< EBW. REMENLERRHK-IKE
* RS Tima=175°C

- TIREE; FTERoHSIRE

« TR RATIF PSpice HEE!
http://www.infineon.com/igbt/

(infineon

BZF3: G
C é
- TAVRREMFER (UPS) E
. F5EE 28
- fiEBE
« —HBTHBAPAEEF TS
. 1R
ﬁ
PRI ‘@,
I & JEDECAT/20/2248 R MBI Tolk RZ R E K
Gh\
&
a'/RoHS
TREENHESHK
Type Vee Ie Vcesat, Tvj=25°C Tyjmax Marking Package
IKQ50N120CH3 1200V | 50A 2V 175°C K50MCH3 PG-T0247-3-46

FTHIEF IR ESFRXIES, HTEER, & CEERTIEX; HTFEEIEFIEREETBHHIR, & CETFRIDEXHERHE. HHAEHIE,

#3518 infineon.com EZRAHIEXIE (FEHIXHE) o

HAEFM

www.infineon.com

Please read the sections "Important notice" and "Warnings" at the end of this document

Revision 2.4
2019-04-15

S
lﬁz

=4


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

IKQ50N120CH3 Infineon

BE=EEHX IGBT &7

BR
FEIIR ...ttt SRR R R R R 1
B R Rt 2
BRAREITE B oo vvveeeeveeesee s ss s8R 3
FEBEITU. oottt 3
B I ettt 4
BB ATRFIERR] ..ottt ettt RS R RS RR R 6
ETZEEIR S ..o evveeese e sttt s AR 13
I R et 14
FETTAE IR ot 15
T BTFEPH o eeeeeeeeesssssss e 16

HIEFM 2 V24

2019-04-15



IKQ50N120CH3 Infineon
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RATEE

EE: ATHERENERSANTRYE, K CSRIUET R4 BT A RIET R AR RATE K 80%.

Parameter Symbol Value Unit

Collector-emitter voltage, T,;> 25°C Vee 1200 v

DC collector current, limited by Tyjmax Tc=

25°C Ic 100.0 A
=135°C 50.0

Pulsed collector current, t, limited by Tyjmax leputs 200.0 A

Turn off safe operating area

Vee < 1200V, Ty;< 175°C, t,= 1pis - 200.0 A

Diode forward current, limited by Tjmax Tc

=25°C Ie 100.0 A

Tc=100°C 50.0

Diode pulsed current, tplimited by Tjmax Trputs 200.0 A

Gate-emitter voltage +20

Transient Gate-emitter voltage (t,< 10us, D <0.010) Vee +30 v

Short circuit withstand time
Vee= 15.0V, Vee < 600V

Allowed number of short circuits < 1000 tsc us
Time between short circuits: > 1.0s
ij: 175°C 10
Power dissipation T.=25°C Power p 652.0 W
dissipation 7.=135°C ot 173.0
Operating junction temperature Ty -40...+175 °C
Storage temperature Tstg -55...+150 °C
Soldering temperature, o
wave soldering 1.6mm (0.063in.) from case for 10s 260
AR
. Value .
Parameter Symbol |Conditions 3 Unit
min. ‘ typ. ‘ max.
Ren 5514
. iy .

IGBT thermal resistance,” junction Rego ) ) 023 | K/W
- case
Diode thermal resistance,” junction

J Ringio - - | 042 |Kkw
- case
Thermal resistance
. . - i - - 4 K/W
junction - ambient Rinira 0 /
VAR IRy (MREIERFARR) ATF0.1K/WHSARREREIEEN.
HIRFH 3 V24
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RSN, NTF r=25CNFRHET, BRESHIE

. Value .
Parameter Symbol |Conditions 3 Unit
min. ‘ typ. ‘ max.
BERY
Collector-emitter breakdown voltage |Verces |Vee=0V, Ic=0.50mA 1200 - - v
Vee=15.0V, Ic=50.0A
Collector-emitter saturation voltage  |Vcesat Ty=25°C - 200 | 235 | V
T;=175°C - 2.50 -
VGE: OV, /F: 50.0A
Diode forward voltage Ve T,;=25°C - 1.90 2.30 v
T,;=175°C - 1.85 -
Gate-emitter threshold voltage Vieth) le=1.70mA, Vee= Vee 5.1 5.8 6.5 V
VCE: 1200V, VGE: ov
Zero gate voltage collector current Ices T,;=25°C - - 350 | pA
ij: 175°C - 4000 -
Gate-emitter leakage current lces Vee= 0V, Vge=20V - - 100 | nA
Transconductance Ot Vee=20V, Ic=50.0A - 17.0 - S
B, UF r,=25cKHET, BRIESEHIE
. Value .
Parameter Symbol |Conditions 3 Unit
min. ‘ typ. ‘ max.
NS
Input capacitance Cies - 3269 -
Output capacitance Coes Vee= 25V, Vee= 0V, f= 1MHz - 355 - pF
Reverse transfer capacitance Cres - 199 -
V=960V, Ic=40.0A,
Gate charge Qs Vee= 15V - 235.0 - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 13.0 - nH
case
FXREGME. BEAH
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT #5514, MTFT1,=25°CIRHET
Turn-on delay time tacon) T,;=25°C, - 34 - ns
. Vee= 600V, Ic= 50.0A, ] ]
Rise time t: Vee= 0.0/15.0V, 32 ns
Turn-off delay time ta(ofy Rs(on)= 10.0Q, Ry = 10.00, - 297 - ns
Fall time ts Lo =30nH, CG.:67PF - 30 - ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 3.00 - | mJ
Turn-off energy Euq diode reverse recovery. - 1.90 . mJ
Total switching energy Ess - 4.90 - mJ
HIRFH 4 V24
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“IRERE, 1,=25C
Diode reverse recovery time te Ty = 25°C, - 240 ns
Diode reverse recovery charge Qn _VR5=0 %?AOV’ le - 3.50 pc
Diode peak reverse recovery current  |/im dip/dt:’lzooA/us - 34.0 A
Diode peak rate of fall of reverse .
recovery current during t, dlir/dit - -403 Alus
FXREGME. BEAH
. Value .
Parameter Symbol |Conditions 3 Unit
min. ‘ typ. ‘ max.
IGBT 4514, MTF 7= 175°CHIKRA
Turn-on delay time td(on) T,;j=175°C, - 32 ns
. . Vee= GOOV, Ic= SOOA, _
Rise time tr Vee= 0.0/15.0V, 36 ns
Turn-off delay time td(ofy Reion)= 10.0Q, R = 10.00Q, - 400 ns
: Lo =90nH, Co = 67pF
Fallt t ’ - 66
atime ! Lo, Co from Fig. E ns
Turn-on energy Eon Energy losses include “tail” and - 5.30 mJ
Turn-off energy Eux diode reverse recovery. - 4.10 mJ
Total switching energy Ess - 9.40 mJ
ZRESYE, WTF 1,=175°CIKHT
Diode reverse recovery time tr T,=175°C, Wk - 390 ns
Diode reverse recovery charge Qn ;(?gOAV’ le= - 8.60 pc
Diode peak reverse recovery current  |/m diF./dt’: 1200A/us - 46.0 A
Diode peak rate of fall of reverse .
recovery current during t, dir/dt - -210 Alus
5 V2.4

YEFM

2019-04-15



IKQ50N120CH3

(infineon

E=HEERHAX IGBT &5

N\

N\

25 50 75
Tc, CASE TEMPERATURE [°C]

100

125 150 175

Figure 2. Power dissipation as a function of case

fomporstare
)
==L/
N/
AV/N
AN
7 N\
N\
0 1 2 3 4 5 6

Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 4. Typical output characteristic

700
/
100 / 600
/
f I — not for linear use I
< Z 500
= | 2
: |/ 2
|_
% 10 / i 400
@) { D
14 | %)
'C_) )
O & 300
= =
3 g
s 1 & 200
100
0.1 0
1 10 100 1000
Vce, COLLECTOR-EMITTER VOLTAGE [V]
Figure 1. Forward bias safe operating area
(D=0, Tc=25°C, T\;<175°C; Vee=15V)
100 200
90 \\\\\\
\ 175
80 N
T \ < 150
_— -
i TR
5
x
¢ 60 \ ¥
=) -]
o \ O
X 50 @ 100
2 2
2 40 D
- \ 4 75
0 \ o)
O g O
<] g
s \ | <=
20
N
10
0 0
25 50 75 100 125 150 175
Tc, CASE TEMPERATURE [°C]
Figure 3. Collector current as a function of case
temperature
(Vee=15V, T,<175°C)
BIEF 6

(T4=25°C)

V2.4
2019-04-15



Infineon
IKQ50N120CH3 &_/

E=EERX IGBT &5

200

|
VGE=20\|/
17v\\
175 | N
15\|/\ \ /
150 13V A\

200 — ,
— T,=25C / /
— - Ty=175°C / /

175 / /
/
/

NN
(AN

- — 150
S AN z /
1MV
= N \ \\ = /
b o125 9V N N / W 125 / /
x© | \ x© /
3 7V 3 /
< AN o /
o 100 ' o 100 f
S 5V. N \ d o /
O O /
4 75 Q // - g
_ _
@] (@]
O o / /
< 50 < 50 /l
7\ /'
25 N\ 25 y
7
AN y
0 i A\ 0 e
0 1 2 3 4 5 6 2 4 6 8 10 12 14 16 18
Vce, COLLECTOR-EMITTER VOLTAGE [V] Vee, GATE-EMITTER VOLTAGE [V]
Figure 5. Typical output characteristic Figure 6. Typical transfer characteristic
(ij=175°C) (VCE=20V)
5.0 | 1000
lc = 25A
— —lc=50A B
4.5 === lc = 100A o
=)
= = taom
O 40 S o
E ,a"'- ...... tr(“”)
1’ —‘r’ -
E 35 " 2 100
5 T f i e e e
14 o = : i
E 3.0 L~ e
= O] I R
= z T
w T -
n|: 25 o —— e O s
O p— - |: ’
5 — =
Q 20 ® 10
_I e
-
@]
O 15— —_—
= 10
0.5 1
25 50 75 100 125 150 175 0 20 40 60 80 100
T.i, JUNCTION TEMPERATURE [°C] lc, COLLECTOR CURRENT [A]
Figure 7. Typical collector-emitter saturation voltage as Figure 8. Typical switching times as a function of
a function of junction temperature collector current
(Vee=15V) (inductive load, T,=175°C, V=600V,
Vee=0/15V, Re=10Q, Dynamic test circuit in
Figure E) BURVRN

HEFH ' 2019-04-15



Infineon
IKQ50N120CH3 <;~___—//

E=HEEHAX IGBT &5

| 1
ta(om taorn
1000 H— ~ I 1000 H— ~
[l === ta(on) H——— taenm
: ...... tr : ...... tr
0 %)
L. k=
3 100 ﬂ 100
= et 2
~ N e G I — e =]
o - H'""- V) — - -
Z _,-;-= Z [ el I ] A A
I ,—r“-' I T IR ST TP e e e e - W L e e e o e
O T O
= =
= =
n n
< 10 + 10
1 1
0 5 10 15 20 25 30 35 40 25 50 75 100 125 150 175
R, GATE RESISTOR [Q] Ty, JUNCTION TEMPERATURE [°C]
Figure 9. Typical switching times as a function of gate  Figure 10. Typical switching times as a function of
resistor junction temperature
(inductive load, T,;=175°C, Vce=600V, (inductive load, Vce=600V, Vee=0/15V,
Vee=0/15V, Ic=50A, Dynamic test circuit in Ic=50A, Rs=10L2, Dynamic test circuit in
Figure E) Figure E)
8 | 30
— typ. Eott /]
— = min. = = Eon ’l
S —-=—= max. === Eys I
w 7 25 !
2 5 /
5 [l £ ’I’
'-..h.. 1)
g 6 <o . i I,I /
9 \ ..\"’5‘ % 20 I’ /
) \ . - 9 f, l
X - S~ Ses / /
[%2] 5 -~ ~ ~ > 4
i ~4 \ S~ O] / /
o ~- B2 o / i
I T~ \ h > 1 7 !
- ~d =z / /
14 4 [~ ™. w i /
L ~ (O] 0
I— ~ \ = Pd /
= \\\ T e /
= ~ O 10 - y
w ~ = d /
w3 = 7
< w e v
U] h ‘< e /
- w 5 ’/’ // /
s 4 ~ T
§ 2 ,/’, //,/
e
1 0
25 50 75 100 125 150 175 0 20 40 60 80 100
T, JUNCTION TEMPERATURE [°C] lc, COLLECTOR CURRENT [A]
Figure 11. Gate-emitter threshold voltage as a function Figure 12. Typical switching energy losses as a
of junction temperature function of collector current
(lc=1.7 mA) (inductive load, Ty=175°C, Vce=600V,
Vee=0/15V, Re=10€Q, Dynamic test circuit in
Madmmls b o Figure E) N
HIRF M 8 V24

2019-04-15



(infineon

IKQ50N120CH3
E=EEF X IGBT &%
18 T
— Ecﬁ
_— Ecn
16 H === Es P
I”
— -~
£ 1 it
B 12 -
o s
— Pid -1
r -
§ 10 ,”", //
4
g e g
Ll 8 -7 - -
(D /f/
=
I . -
e ° R
% "// __—.__‘___.—-—-—"—
m 4 z
2
0
0 5 10 15 20 25 30 35 40

Re, GATE RESISTOR [Q]

Figure 13. Typical switching energy losses as a
function of gate resistor
(inductive load, T,;=175°C, Vce=600V,
Vee=0/15V, Ic=50A, Dynamic test circuit in

Figure E)
14 T
— Eclﬂ
— = Eon i
12 - E‘S ,4,
4
s
vl
= e
E
-
w 1 -
a1
Cd
(/2] R
S e
Cd
> 8 7 -
CD ,’ /f,
o> 'z’ -~
S -7 P
wo R P
g -~
= -
T -~ L ——
2 -7 "
- 4 ‘-’ l/
- =
uw
2

0
400 450 500 550 600 650 700 750 800
Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 15. Typical switching energy losses as a
function of collector emitter voltage
(inductive load, T,=175°C, Vee=0/15V,
1c=50A, Rs=10€Q, Dynamic test circuit in
Figure E)

Natachaant

HEFM

E, SWITCHING ENERGY LOSSES [mJ]

12 I

— Enﬁ

— = Eon

—— EtS

10
A
P
a"”
-
8 ,4"
-
”’/
;”’"
”"
6 ”‘ ”’ -]
- -
a” L =
-
——"—-“
4 ——= o
-
‘_’,—-a’ ‘f""'a’ﬂ’f
-
/
0
25 50 75 100 125 150 175

T, JUNCTION TEMPERATURE [°C]

Figure 14. Typical switching energy losses as a
function of junction temperature
(inductive load, Vce=600V, Vee=0/15V,
1c=50A, Re=109, Dynamic test circuit in

Figure E)
16 T T 7
Vi = 240V / /
— = Vcc = 960V / /
14 [’
/
/
> 12 /
o /
o /
= / /
- 10 =
(@)
>
m /
Eoo8
=
E /
u
[©)
o
2 4 /
2 /
0
0 50 100 150 200 250 300
Qce, GATE CHARGE [nC]
Figure 16. Typical gate charge
(Ic=50A)
a N2 4
V2.4

2019-04-15



Infineon
IKQ50N120CH3 <;~___—//

E=HEEHAX IGBT &5

1E+4 . 450
: —_— Cies
1 Cnes —_
N === Cres $ 400 /
'_
: /
\ o 350 /
\ o
Al 3
|\\ (@] y.
L 1000 =% r 300
= g o /
L \\ \\"- 5
S N = w250 /
z . B 3 /
S e —— O /
< T ——— ~ 200
a T T —— o —— 5 /
S 3]
< c /
g 100 o 150 7
|_
14
€ 100
»
3
S 50
10 0
0 5 10 15 20 25 30 10 1" 12 13 14 15 16 17 18
Vce, COLLECTOR-EMITTER VOLTAGE [V] Vee, GATE-EMITTER VOLTAGE [V]
Figure 17. Typical capacitance as a function of Figure 18. Typical short circuit collector current as a
collector-emitter voltage function of gate-emitter voltage
(Vee=0V, f=1MHz) (Vces600V, T,<175°C)
45 T T
D=0.5
\ 0.2\ Il
40 X -
—_ g .0_1\ __--'l 7
(%) é Al \ bt
= - o 0-170.05
C N
”EJ \ % £0.02% N
': < - X ¥ i
o 5 B QNN
Z \ 175} single pulse—
a \ \
= 4 \\\ \ o
2 \ NN M
L 25 =
E g oo \
< ¥ 3
5 20 T /
'_
0 \
x = [
= bt
O 45 w
= AN 7]
o Z 0.001 o R
H 10 2 ]
- g 1 C1=r/Ry Co=ta/R:
5 — N
i 1 2 3 4 5
n[KW]: 0.027716 0.073554 0.124423 2.6E-3 3.2E4
T[s]: 3.9E4 27E-3 0.018807 0.524934 12.39161
0 1E-4 IIIIII|I| IIIII[III IIIIIIIII IIIIII|I| | NN
10 12 14 16 18 20 1E-6 1E-5 1E-4  0.001 0.01 0.1 1
Vee, GATE-EMITTER VOLTAGE [V] to, PULSE WIDTH [s]

Figure 19. Short circuit withstand time as a function of Figure 20. IGBT transient thermal resistance
gate-emitter voltage (D=t,IT)
(Vce<600V, start at T,;<175°C)

10 V2.4
B 2019-04-15



IKQ50N120CH3

(infineon

E=HEEHAX IGBT &5

I 111 I
_Df 5 |
@_\'g‘\ I
g 0.1 .
= NN
L 0.1 D\.OE: \.\
g 7 Foo2
< NN
= -0.01 N
[95) X 7
%) L-single pulse A
& \\ N L
— \ \\"&’ /;'
”
EE 0.01 I“’
x >
e S
)4
l_
z /
g //m R R
[add
*: / Ci=r/R: Ca=1olRa
o /
£ /
N /
i 1 2 3 4 5
r[K/W]: 0.05893 0.16211 0.18928 54E-3 3.7E4
T[s]: 3.8E-4 27E-3 0.01654 0.37453 11.69172
1E-4 IIIIIIII 1 IIIIIIII l IIIIIIII L 111
1E-6 1E-5 1E-4 0.001 0.01 0.1

t,, PULSE WIDTH [s]

Figure 21. Diode transient thermal impedance as a
function of pulse width

(D=t,/T)
12 | | |
— T,j=25°C, Ir = 50A
— — T, = 175°C, Ir = 50A

— 10 —
Q T~
= ~—
: -
4 R it
< 8
O
>
[
S
o 6
O
L
o
Ll
w)
5 4 e
a ——
14
G

0

400 600 800 1000 1200 1400
dir/dt, DIODE CURRENT SLOPE [A/ps]

Figure 23. Typical reverse recovery charge as a
function of diode current slope
(Vk=600V)

HEFM

900 T T T
— T,;=25°C, Ir = 50A
— =Ty = 175°C, Ir = 50A
800
\
\
[ =
m \
= \
= 600 N
>_ \
% N
IR AN A
> ~
3 \ ~L
(@]
L AN >
¥ 400 ~N<
4 N ~~—
[h's —
w
> 300
& \
£ 200 T
100
0
400 600 800 1000 1200 1400
die/dt, DIODE CURRENT SLOPE [A/ps]
Figure 22. Typical reverse recovery time as a function
of diode current slope
(Vr=600V)
60 | | |
— T,;=25°C, Ir = 50A
— = T,;=175°C, Ir = 50A
P -
50 -
-~
- g
-
-~

40

30

Ir, REVERSE RECOVERY CURRENT [A]

20/

10

0
400

600 800 1000 1200 1400
dir/dt, DIODE CURRENT SLOPE [A/ps]

Figure 24. Typical reverse recovery current as a

11

function of diode current slope
(Vr=600V)

V2.4
2019-04-15



Infineon
IKQ50N120CH3 &_/

E=HEEHAX IGBT &5

0 T I I 200 T T I 7
— T, =25°C, Ir = 50A — T,;=25°C f
- — =T, =175°C, Ir = 50A —=-T,;=175°C II
~
-100 < 175 ]
~ - II
® ~—
= 200 \ T~ 150
< \ . —_ /
t ~_ | g /,
% \ \~\ E / II
.,.2“_3 -300 N = < % 125 7
Y \ ¥ ‘F
o ) /
9 O i
@ -400 N o 100 /
x \ 4 [/
[ < / /
(] 3 7
Q.
o -500 N ¥ 75 /
Re) I
o n
3 600 50
S /
/)
v
-700 25 7
7/
/
4
’/
-800 0 =2
400 600 800 1000 1200 1400 00 05 10 15 20 25 3.0 35 40 45 50
dir/dt, DIODE CURRENT SLOPE [A/ps] V¢, FORWARD VOLTAGE [V]
Figure 25. Typical diode peak rate of fall of reverse Figure 26. Typical diode forward current as a function
recovery current as a function of diode of forward voltage
current slope
(Vr=600V)
35 |
— | =25A
H == I = 50A
===l =100A
3.0
E ___________________________________
w 25
2
'_
-
(@]
>
o 20
x ——— T T T T T o — = ]
<
=
x
o]
L 15
£ E—
1.0
0.5
25 50 75 100 125 150 175
Ty, JUNCTION TEMPERATURE [°C]
Figure 27. Typical diode forward voltage as a function
of junction temperature
IR 12 V24

2019-04-15



infineon
IKQ50N120CH3

BE=EEHX IGBT &7

PG-T0247-3-46 13 E

E A

E1 o A2
S E— ]
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D3
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L1
]
Y]

: b2
A1

[e] T3z @R

MILLIMETERS INCHES
DIM MIN MAX MIN MAX
4.90 5.10 0.193 0.201 DOCUMENT NO.
AL 231 251 0.091 0.099 Z8B00174295
A2 1.90 2.10 0.075 0.083
116 126 0.046 0.050 SCALE 0
b1 1.96 225 0.077 0.089
b2 196 2.06 0.077 0.081
0 5 5
c 0.59 0.66 0.023 0.026 7.5mm
D 20.90 21.10 0.823 0.831
D1 16.25 16.85 0.640 0.663 EUROPEAN PROJECTION
D2 1.05 135 0.041 0.053
D3 058 0.78 0.023 0.031
E 15.70 15.90 0.618 0.626
E1 13.10 13.50 0.516 0.531
E3 135 155 0.053 0.061
e 5.44 (BSC) 0.214 (BSC) |SSUE DATE
N 3 3 13-08-2014
L 19.80 20.10 0.780 0.791
L1 - 4.30 - 0.169 REVISION
R 190 210 0.075 0.083 01
WIRFMR 13 V2.4
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Revision |Date Subjects (major changes since last revision)
2.1 2017-04-26  |Final data sheet
2.2 2017-05-10 Minor change Conditions Diode Characteristic
23 2017-06-09 Update Figure 26
2.4 2019-04-15 Update condition for Vgeth page 4 and Fig. 11
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