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Parameter Symbol Value Unit
Collector-emitter voltage, T,;> 25°C Vee 650 Vv

DC collector current, limited by Tyjmax Tc

=25°C value limited by bondwire T.= Ie 80.0 A
100°C 56.0

Pulsed collector current, t, limited by Tyjmax ! Icpuls 150.0 A
Turn off safe operating area

Vee < 650V, Ty < 175°C, t,= 1ps” - 150.0 A
Diode forward current, limited by Tijmax

T.=25°C value limited by bondwire T.= I 42.0 A
100°C 26.0

Diode pulsed current, tylimited by Tjmax R Trputs 150.0 A
Gate-emitter voltage 120

Transient Gate-emitter voltage (t,< 10us, D <0.010) Vee +30 v
Power dissipation T.=25°C Power p 305.0 W
dissipation T.=100°C ot 152.5

Operating junction temperature Tij -40...+175 °C
Storage temperature Tsig -55...+150 °C
Soldering temperature, o
reflow soldering (MSL1 according to JEDEC J-STA-020) 260
AR

. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.

Ren $571%

IGBT thermal resistance, junction Rogo ) ) 0.50 | K/W
- case

!Dlode_ thermal resistance, Ringe ) ) 160 | K/W
junction - case

Thermal resistance, min. footprint

. . - ’ i-a - - K/W
junction - ambient Rinira 65 /
Thermal resistance, 6cm? Cu on

PCB Rih(-a) - - 40 K/W
junction - ambient

VEIRIHRE, FRHEFEFMi,
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. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
BENSY
Collector-emitter breakdown voltage |Vigrces |Vee=0V, Ic=0.20mA 650 - - v
Vee=15.0V, Ic=50.0A
. . T;=25°C Ty - 1. 2.1
Collector-emitter saturation voltage | Vcesat _ J125°C T M ) 1 gg ) 0 v
= g .
175°C - 1.90 -
VGE: OV, /F: 27.0A
. T;=25°C T, - 1.45 1.80
Diode forward voltage Ve =125°C T,= ) 1.40 ) v
175°C - 1.40 -
Gate-emitter threshold voltage Voe(th) Ic=0.50mA, Vce= Vee 3.2 4.0 48 v
VCE: 650V, VGF_= ov
Zero gate voltage collector current Ices Ty=25°C - - 40 HA
TVJ': 175°C - 1000 -
Gate-emitter leakage current lces Vee= 0V, Vge=20V - - 100 | nA
Transconductance Jss Vee=20V, Ic=50.0A - 50.0 - S
BSKE, 1y=25°C, BRIEEB A
. Value .
Parameter Symbol |Conditions - Unit
min. ‘ typ. ‘ max.
FIESTs K
Input capacitance Cies - 3000 -
Output capacitance Coes Vee= 25V, Vee= 0V, f= IMHz - 65 - pF
Reverse transfer capacitance Cres - 11 -
V=520V, Ic=50.0A,
Gate charge Qs Vee= 15V - 115.0 - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 7.0 - nH
case
FXiE. BiERH
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT #¥tE, T,,=25°C
Turn-on delay time td(on) T;j=25°C, - 23 - ns
. Vee =400V, Ic= 25.0A, - -
Rise time tr Vee=0.0/15.0V, 16 ns
Turn-off delay time td(off) Rs(on)= 12.0Q, Ry = 12.00, - 166 - ns
: Lo =30nH, Co =30pF
Fall time t ’ - 13 - ns
! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.55 - mJ
Turn-off energy Eui diode reverse recovery. - 0.11 - mJ
Total switching energy Ess - 0.66 - mJ
Datasheet 4 V2l
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Turn-on delay time tacon) T,;=25°C, - 20 - ns
. . Vcc = 400V, Ic = GOA, _ _
Rise time tr Vee = 0.0/15.0V, 5 ns
Turn-off delay time ta(of) Reson= 12.0Q, R = 12.00Q, - 172 - ns
; Lo =30nH, Co = 30pF
Fall time t ’ - 28 - ns
: ! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.13 - | mJ
Turn-off energy Eus diode reverse recovery. - 0.04 - mJ
Total switching energy Ess - 0.17 - mJ
—hERE, Ty=25C
Diode reverse recovery time te T, = 25°C, - 79 - ns
Diode reverse recovery charge On YR2=5 ‘B?AOV’ Ie - 0.65 - uc
Diode peak reverse recovery current  |/m di/dt = 1225A/us - 14.9 - A
Diode peak rate of fall of reverse .
recovery current during t, dlir/dit - -235 - |Aws
Diode reverse recovery time te Ty = 25°C, - 36 - ns
Diode reverse recovery charge Qn YR6=0‘;\OOV’ le - 0.32 - pc
Diode peak reverse recovery current  |/m diF/dt,: 1335A/us - 14.3 - A
Diode peak rate of fall of reverse .
recovery current during t, dir/dt - -805 - |Aus
FXREGE. BlEAH
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT ¥1%, T,=150°C
Turn-on delay time td(on) T,;=150°C, - 22 - ns
. . Vcc = 400V, /c = 250A, _ _
Rise time tr Vee= 0.0/15.0V, 17 ns
Turn-off delay time td(off) Rs(on)= 12.0Q, Ry = 12.002, - 179 - ns
: Lo =30nH, Co =30pF
Fall time & ’ - 9 - ns
! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.74 - mJ
Turn-off energy Eui diode reverse recovery. - 0.15 - mJ
Total switching energy Ess - 0.89 - mJ
Turn-on delay time td(on) T,;=150°C, - 19 - ns
. Vee =400V, Ic= 6.0A, - -
Rise time tr Ver=0.0/15.0V, 6 ns
Turn-off delay time td(off) Rs(on)= 12.0Q, Ry = 12.00, - 205 - ns
- Lo =30nH, Co =30pF
Fall time & ’ - 19 - ns
! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.21 - mJ
Turn-off energy Eui diode reverse recovery. - 0.06 - mJ
Total switching energy Ess - 0.27 - mJ
Datasheet 5 V2l
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Diode reverse recovery time ter T,;=150°C, Wk 117 - ns
Diode reverse recovery charge Qn ;5482\/’ k= 1.35 - pc
Diode peak reverse recovery current  |/m diF./dt’: 1190A/us 20.9 - A
Diode peak rate of fall of reverse .

recovery current during t, dlir/dit -224 - |Aws
Diode reverse recovery time tr T,=150°C, Vk 63 - ns
Diode reverse recovery charge On Z g(/iov’ le= 0.70 - uc
Diode peak reverse recovery current  |lm d}F/d’tz 1268A/us 20.3 - A
Diode peak rate of fall of reverse .

recovery current during t, dir/dt -514 - |Aus
Datasheet 6 V2l

2019-10-17



AIKB50N65DF5

(infineon

FRNBERAXERT!

350

300 ‘\

200

]
o
o

/

150

100

Prot, POWER DISSIPATION [W]

50

0
25 50 75 100 125 150 175

Tc, CASE TEMPERATURE [°C]

Figure 1. Power dissipation as a function of case

temperature
(T4<175°C)
150
VGE=20V y// /

TN/

120 15v\
= | \\Y//
<
= 105 10V \ / /
5 \ |
Z g 8V / —|
8 w // //
x 75 /
O
8 60
= /
o]
O 45
= /-"' —

30

15

0 ]

0 5

1 2 3 4
Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 3. Typical output characteristic
(Ty=25°C)

Datasheet

lc, COLLECTOR CURRENT [A]

90

80

60 \\
50 \
40

\ \
. \

0

25 50 75 100 125 150 175
Tc, CASE TEMPERATURE [°C]
Figure 2. Collector current as a function of case
temperature
(Vee=15V, Ty<175°C)
150
Vee=20Vy // / /
135 18\u\\
15V~\ / / /
120 v \\\ /
< Los AN Q /
= 10V /
] \
2 ?V\\\ / //
x 75 A\ /
E YA //
O
Y SVy %2,
o
e
O 45
2
30 \
15 ‘\
0 - T

0 1 2 3 4 5
Vce, COLLECTOR-EMITTER VOLTAGE [V]
Figure 4. Typical output characteristic
(T=150°C)
7 V21

2019-10-17



o _.
AIKB50N65DF5 (Infineon

FRNBERAXERT!

150 T T o 2.50 1 I
— Ty=25C / lc = 6.25A
135 J|—=Ty=150°C / —|c = 12.5A
/ — 225 4 === lc = 25A
/] = ] lc = 50A
i/ z
120 / o
= 200
< <
— 14
E 108 ( o R I I R Y R Res
zZ = 1 | | | | e
4 < 175 F———
90 .......
o / o < N
-] w -
&) / =
x 75 7 = 150
O / =
[ T I ) R (N e L bty
D) / PR I (N B B Ly
w60 4 O o p===—T=""7
- = 125
0 / O
S 4 . e R R It e e
= / 3 1.00
,; O -
30 7 E
/ o
/ S 075
15 e
/’ /
- ”/
0 = 0.50
4 5 6 7 8 9 10 0 25 50 75 100 125 150 175
Vee, GATE-EMITTER VOLTAGE [V] T,;, JUNCTION TEMPERATURE [°C]
Figure 5. Typical transfer characteristic Figure 6. Typical collector-emitter saturation voltage as
(Vee=20V) a function of junction temperature
(Vee=15V)
1000 T 1000 T
H =—— taom H— tan
[— =t 11—t
[| === tson) || === ta(on) L
...... L_ smamn '.r ‘/
£ 100 £ 100 =]
n =1 w =T Pk
L e [N} -
= SR = =" =
- - - ", i 41'(” ........
0] | I — 0] IS B P
z = —_1':___,.._ - —— Z P =
I P T RV
(@] < 5 I (@] 4
E NS4 E Ry
= = S
w10 10—
- - 'I
1 1
0 30 60 90 120 150 5 15 25 35 45 55 65 75 85
Ic, COLLECTOR CURRENT [A] rs, GATE RESISTOR [Q]
Figure 7. Typical switching times as a function of Figure 8. Typical switching times as a function of gate
collector current resistor
(inductive load, T,=150°C, Vce=400V, (inductive load, T\=150°C, Vce=400V,
VgE=1510V, re=12€, Dynamic test circuit in V_GE=1 5/0V, Ic=25A,Dynamic test circuit in
Datasheet Figure E) 8 Figure E) V2.1

2019-10-17



o _.
AIKB50N65DF5 (Infineon

FRNBERAXERT!

1000 T 5.5
{—— .
[| ==~ taom S 5.0 =T
...... L_ w ~ N"
Q S~
E 45 B o~ ™
o S
D > I
£, 100 q 40 \ ol
w @] ~
L T \ S
E 72} 3.5 S~ ‘\
= g B ~ T~ \\
) I ~ \ \\
Z (= S~ \
T e e e e e e ~ N A
xr 3.0 -~
o m] ~ AN )
|: .......... . [ M- - mmnman - LEAE SLEETTE T |: ~ -~
T Y M e R S 25 i S A\
- M— uw \'\. \
'E 2.0 A
o < 3
= N\
8 AN
= 15 \
\
1 1.0
25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
T,;, JUNCTION TEMPERATURE [°C] Ty, JUNCTION TEMPERATURE [°C]
Figure 9. Typical switching times as a function of Figure 10. Gate-emitter threshold voltage as a function
junction temperature of junction temperature
(inductive load, Vce=400V, Vee=15/0V, (lc=0.5mA)
lc=25A, re=12Q,Dynamic test circuit in Figure
E)
13 - 3.2 -
—— Eon 1 |— Eor
12 4+ — = Eon ,"J > .y I"
=== Eg / 28 |-——Es w
11 7 /
—_ / = 26 7
] / ] 4
E 10 7 E 54 /
! - 7
& / 8 s
& 9 ; p @ 22 v
o] 8 / ya O 20 ,-"
- f" / — s
> [ > 18 4
U] 7 I / O N /]
o 1’ / o /’ -
w / / w 1.6 ” TR
= 6 f 2 = " - “
w Ay L4 7 -
O] ' (0] N 4 -
e 5 L/ = 1.2 ! -~ /
T s T ’ g
& 1, / [&] _I, P
': 4 I’ y7 ': 1.0 / 4 R -
Z 3 Lyl A G os O
uj £ yd TR e
iV A -
2 e /
- 0.4 -~
"/’ -~ — . /
T = — 02 —
0 = 0.0
0 30 60 90 120 150 5 15 25 35 45 55 65 75 85
Ic, COLLECTOR CURRENT [A] re, GATE RESISTOR [Q]
Figure 11. Typical switching energy losses as a Figure 12. Typical switching energy losses as a
function of collector current function of gate resistor
(inductive load, T,;=150°C, Vce=400V, (inductive load, T,=150°C, Vce=400V,
Vee=15/0V, re=120,Dynamic test circuit in Vee=15/0V, Ic=25A, Dynamic test circuit in
Datasheet Figure E) 9 Figure E) V21

2019-10-17



AIKB50N65DF5

(infineon

FRNBERAXERT!

1.2 T 1.2 T
— Eon — Eor
=== Egn 1.1 H=—=Emn 7
=== Eg el = //’
_ 1.0 _ 1.0 /’
= 4 = i
E -1 E oo ‘
- .0"' - " a -~
w — 0 e -~
1N} -t L e P
B o8 e % 08 “ ~
2 . - i - @ ) - -~
| - —— | e ~
- T -1 > 07 C re
0] o= — L) e 7~
x - x pad e
w 0.6 — A w 06 y 2 ~
= | — =z o //
g g 05 *'/ Pt
z z Pl
6 0.4 6 04 P
= E é
5 % 03
wi wi
0.2 0.2 —
T
0.1
0.0 0.0
25 50 75 100 125 150 175 200 250 300 350 400 450 500

Ty, JUNCTION TEMPERATURE [°C]

Figure 13. Typical switching energy losses as a
function of junction temperature
(inductive load, Vce=400V, Vee=15/0V,
1c=25A, rs=12Q Dynamic test circuit in

Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 14. Typical switching energy losses as a
function of collector emitter voltage
(inductive load, T,=150°C, Vee=15/0V,
1c=25A, rs=12Q,Dynamic test circuit in

Figure E) Figure E)
16 1 1 1
Vee = 130V [1—— Cies
= Ve = 520V = Coler
= // 1E+a Y 2 &)
14 7 . oes
/ a1 " Cres
Vil
> 12 '
3 /7
g / / " 1000
= 4 =
- 10 =
o] / L
> f o
i / <
g8 /7 =
s /’ 2 100 1
= - o N
uj / < S
E 6 O > T T e carves e o s e o
<t &)
s \
w Y
o 4 \
> / 10 £
e LUa e iLs e
2 /
0 1
0 20 40 60 80 100 120 0 50 100 150 200 250 300 350 400

Qce, GATE CHARGE [nC]

Figure 15. Typical gate charge
(/lc=50A)

Datasheet

Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 16. Typical capacitance as a function of
collector-emitter voltage
(Vee=0V, f=1MHz)

V21
2019-10-17

10



AIKB50N65DF5

FRNBERAXERT!

Zini<), TRANSIENT THERMAL IMPEDANCE [K/W]

tr, REVERSE RECOVERY TIME [ns]

Datasheet

1

’ s
=t alll I =
I =05 L
Ao s
1L |1 dDZ
0.1 =5 01 ] =
e =
- 0.02 -
P 1] <
: Pa 0.q1 E
| T A R w
// J single pulse o
1 —
4 =
o 5
—”,ﬂ’ 1 E
0.01 - D
I /’ R, Ry %
] Ii:{}:j I_EH:—'-I [
{ __?|= Ry Ca=ta/Rs i
/ l W M N
{11 1 2 3 4 5 6
rKW]: 3.6E-3 0.119435 0.182725 0.177799 0.014558 2.0E-3
/ T[s]: 1.1E-5 2.B8E-4 1.9E-3 94E-3 0.149024 2064771
0001 |T|Tﬂ| | IHIl]II Illlll]]l 1 IIIII|I| Illlll]]l N
1E-6 1E-5 1E-4  0.001 0.01 0.1

fo, PULSE WIDTH [s]

Figure 17. IGBT transient thermal impedance

(D=t,/T)
160 : :
— T, = 25°C, Ir = 25A
| |—=T,=150°C, Ir = 25A
AN
140 < —
\ S
\ St
N w
N 0]
> :
120 <= <
~d )
T~a >
T — @
100 3
\ O
L
4
\ L
80 ~— i
_H
-____‘___— L
H a
@
60 G
40
500 800 1100 1400 1700 2000

dir/dt, DIODE CURRENT SLOPE [A/ps]

Figure 19. Typical reverse recovery time as a function

of diode current slope
(Vr=400V)

11

g
1 = -
=ET i
D%y’ D = 0.5
7 ~u| T
1Nl
0.1 i -
= e !
I P‘0|5|:::
Al T rrH0.02.( |
) | A S
pdl T Rt
single pulse 7]
0.01 / R R:
i -
| Ci=r/R, Ce=tuRs
-i:_-- 1 2 3 4
r[K/W]: 0.21825 039674 052365 0.46136
1[s] 50E-5 49%9E-4 7.0E-3 0004062
0001 'I'I'ITI]]] 1 Illllm | IIIIIIq | NI
1E-6 1E-5 1E-4  0.001 0.01 0.1

(infineon

t,, PULSE WIDTH [s]

Figure 18. Diode transient thermal impedance as a

function of pulse width

(D=t/T)

16 I |
T, =25°C, I = 25A
— =T, =150°C, Ir = 25A
14
17 -
—
1.2 =
-
7
|/
1.0
0.8
0.6 -
//
04
0.2
500 800 1100 1400 1700 2000
die/dt, DIODE CURRENT SLOPE [A/ps]
Figure 20. Typical reverse recovery charge as a
function of diode current slope
(Vr=400V)
V2.1

2019-10-17



AIKB50N65DF5

(infineon

FRNBERAXERT!

— T,;,=25°C, Iz = 25A
— =T, =150°C, Ir = 25A
22 e
< 47
= 9 Z
Z A
W Ve
@ ’
14
= /
O 4
7 {
g // 1/
16
@]
S // /
|
4 / /
W 14 ¢
w !
o
w
>
Y 12 /
10 /
8
500 800 1100 1400 1700 2000
dir/dt, DIODE CURRENT SLOPE [A/ps]
Figure 21. Typical reverse recovery current as a
function of diode current slope
(Vr=400V)
80 T T 7
— T,;=25C /
— =T, =150°C /
70 H="" Ty =-40°C ]
!!
=< /
- /
w 50 7
% /
(&)
a 40
Z
% 30
(@]
- /
= /)
20 7
/
4
10 ,’
/
//
0 Loz
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5

V¢, FORWARD VOLTAGE [V]

Figure 23. Typical diode forward current as a function
of forward voltage

Datasheet

-100 , ,

T,;=25°C, I =25A
— =T,;=150°C, Ir = 25A

\
\
\\

-150

\
N\

N\
N
\
\

-200
\

-250

div/dt, diode peak rate of fall of /r [A/ps]

NS

800 1100 1400 1700
die/dt, DIODE CURRENT SLOPE [A/ps]

-300

500 2000

Figure 22. Typical diode peak rate of fall of reverse
recovery current as a function of diode
current slope

(Ve=400V)
2.50 :
— F=125A
- |r=27A

2925 H~™"" IF = 50A

2.00
= |
T (e leeiniunies ittty A I R ittt
< 175
5
o
>
5 150
¢ -t t——r-——-F--L
E o
) 1.25
[T
W _____-'__———-__
> -_---"--‘--__

1.00

0.75

0.50

25 50 75 100 125 150 175

T, JUNCTION TEMPERATURE [°C]

Figure 24. Typical diode forward voltage as a function
of junction temperature

V21
2019-10-17

12



AIKB50N65DF5

infineon

FRNBERAXERT!

& E PG-T0263-3

A
£ c?
|
e )
- !
s || | |
()
L
E1
1 1 ! {';
- -1
b2 I | RSP
| [ = - [
—
@ by C
(61,254 W [B]AW) ~l—
F1
FOOTPRINT - o
-~ - . o [¥al
L [N .
~O
[
DIM MILLIMETERS INCHES
MIN MAX MIN MAX
A 4.30 457 0.169 0.180
Al 0.00 0.25 0.000 0.010
b 0.65 0.85 0.026 0.033 DOCUMENT NO.
b2 0.95 115 0.037 0.045 Z8B00003324
c 0.33 0.65 0.013 0.026
c? 1.17 1.40 0.046 0.055 SCALE 0
D 8.51 9.45 0.335 0.372
D1 7.10 7.90 0.280 0.311
E 9.80 10.31 0.386 0.406
E 6.50 8.60 0.256 0.339
e 2.54 0.100 s
el 5.08 0.200 -~mm
N 2 2 EUROPEAN PROJECTION
H 14.61 15.88 0.575 0.625
L 229 3.00 0.090 0.118
L1 0.70 160 0.028 0.063 — | m
L2 1.00 178 0.039 0.070 ] w
Fi 16.05 16.25 0.632 0.640
F2 9.30 9.50 0.366 0.374 ISSUE DATE
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