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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 Ic 74.0 A
T.=100°C 46.0

Pulsed collector current, t, limited by Tyjmax Y Icpuls 120.0 A
Turn off safe operating area

Vee < 650V, T;< 175°C, t,= 1ps” - 120.0 A
Diode forward current, limited by Tyjmax Tc

=25°C Ie 37.0 A
7.=100°C 22.0

Diode pulsed current, t,limited by Tijmax ! Tputs 120.0 A
Gate-emitter voltage 120

Transient Gate-emitter voltage (t, < 10us, D <0.010) Vee +30 v
Power dissipation T.=25°C Power p 250.0 W
dissipation 7.=100°C ot 125.0

Operating junction temperature Ty -40...+175 °C
Storage temperature T -55...+150 °C
Soldering temperature, oC
reflow soldering (MSL1 according to JEDEC J-STA-020) 260

AR

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

Ren $514%

IGBT thermal resistance, junction Ringe ) ) 0.60 | K/W
- case

Plodg thermal resistance, Rogo ) ) 180 | KW
junction - case

Thermal resistance, min. footprint

junction - ambient Reng-2) 65 | K/W
Thermal resistance, 6cm? Cu on

PCB Rin-a) - - 40 | K/W
junction - ambient

YEIRIHARE, FRHTF M.
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PRIEZEME, BSFMENA T,=25C

. 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=40.0A
. . T;=25°C Ty - 1. 2.1
Collector-emitter saturation voltage | Vcesat _ J125°C T M ) 1 gg ) 0 v
= g .
175°C - 1.95 -
Vee= 0V, I[r=20.0A
. 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=0.40mA, 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=40.0A - 40.0 - S
BSKE, 1y=25°C, BRIEEB A
. Value .
Parameter Symbol |Conditions - Unit
min. ‘ typ. ‘ max.
FIESTs K
Input capacitance Cies - 2500 -
Output capacitance Coes Vee= 25V, Vee= 0V, f= IMHz - 50 - pF
Reverse transfer capacitance Cres - 9 -
V=520V, Ic=40.0A,
Gate charge Qs Vee= 15V - 90.0 - 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, - 21 - ns
. Vee =400V, Ic= 20.0A, - -
Rise time tr Vee=0.0/15.0V, 21 ns
Turn-off delay time td(off) Rs(on)= 15.0Q, Ry = 15.002, - 158 - ns
: Lo =30nH, Co =30pF
Fall time t ’ - 15 - ns
! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.41 - mJ
Turn-off energy Eui diode reverse recovery. - 0.12 - mJ
Total switching energy Ess - 0.53 - mJ
Datasheet 4 V2l
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Turn-on delay time tacon) T,;=25°C, - 19 - ns
. . Vcc = 400V, Ic = 50A, _ _
Rise time tr Vee = 0.0/15.0V, 5 ns
Turn-off delay time ta(of) Reion= 15.0Q, R = 15.0Q, - 163 - ns
; Lo =30nH, Co = 30pF
Fall time t ’ - 37 - ns
: ! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.11 - | mJ
Turn-off energy Eus diode reverse recovery. - 0.05 - mJ
Total switching energy Ess - 0.16 - mJ
—tRERE, Ty=25C
Diode reverse recovery time te T, = 25°C, - 72 - ns
Diode reverse recovery charge On YR2=0 ‘B?AOV’ Ie - 0.52 - uc
Diode peak reverse recovery current  |lm dip/c}t=’ll84A/us - 13.9 - A
Diode peak rate of fall of reverse .
recovery current during t, dlir/dit - -248 - |Aws
Diode reverse recovery time te Ty = 25°C, - 36 - ns
Diode reverse recovery charge Qn YR;O‘;\OOV’ le - 0.27 - pc
Diode peak reverse recovery current  |/m diF/dt,: 1165A/us - 12.5 - A
Diode peak rate of fall of reverse .
recovery current during t, dir/dt - -680 - |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, - 21 - ns
. . Vcc = 400V, /c = 200A, _ _
Rise time tr Vee= 0.0/15.0V, 15 ns
Turn-off delay time td(off) Rs(on)= 15.0Q, Ry = 15.00, - 176 - ns
: Lo =30nH, Co =30pF
Fall time & ’ - 20 - ns
! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.54 - mJ
Turn-off energy Eui diode reverse recovery. - 0.18 - mJ
Total switching energy Ess - 0.72 - mJ
Turn-on delay time td(on) T,;=150°C, - 18 - ns
. . Vcc = 400V, Ic = SOA, _ _
Rise time tr Ver=0.0/15.0V, 6 ns
Turn-off delay time td(off) Rs(on)= 15.0Q, Ry = 15.00, - 196 - ns
- Lo =30nH, Co =30pF
Fall time & ’ - 32 - ns
! Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 0.17 - mJ
Turn-off energy Eui diode reverse recovery. - 0.06 - mJ
Total switching energy Ess - 0.23 - mJ
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Diode reverse recovery time ter T,=150°C, Vk 108 - ns
Diode reverse recovery charge Qn ;;82\/’ k= 1.01 - pc
Diode peak reverse recovery current  |/m diF./dt’: 1185A/us 17.8 - A
Diode peak rate of fall of reverse .

recovery current during t, dir/dt -202 - |Aws
Diode reverse recovery time tr T,=150°C, Vk 60 - ns
Diode reverse recovery charge On ; g(/iov’ le= 0.54 - uc
Diode peak reverse recovery current  |/m d}F/d’tz 1125A/us 16.8 - A
Diode peak rate of fall of reverse .

recovery current during t, dir/dt -422 - |Aus
Datasheet 6 V2l

2019-10-17



AIKB40ON65DH5

FRNBERAXERT!

300

250

200 \\

150 \
AN
: AN

AN

Pit, POWER DISSIPATION [W]

0

25 50 75 100 125 150
Tc, CASE TEMPERATURE [°C]

Figure 1. Power dissipation as a function of case

temperature
(Ty175°C)
120 |
Ve = 2(|)V\ / /
18V /
100 -
15V
_ T
< 1:fv
|_
80
E 1(|)V
s o —
o
@ 60 7V
S I
5 6V
wm |
= 5V\
8 40 /
-9.- >/—'-
20 \
0 1 \
0 1 2 3 4 5

Vce, COLLECTOR-EMITTER VOLTAGE [V]

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

Datasheet

175

80

(infineon

701N

60

50

40

30

lc, COLLECTOR CURRENT [A]

\

20

\

10

0
25

50 75

125 150 175

Tc, CASE TEMPERATURE [°C]

Figure 2. Collector current as a function of case

temperature

(Vee215V, Tu<175°C)

120

100

——

80

Vd

T
Vee = 20\1
18V
|\
1 SV\
BN

10V

I/

60

N
RN
N

40

Jc, COLLECTOR CURRENT [A]

20

1 2
Vce, COLLECTOR-EMITTER VOLTAGE [V]

3 4 5

Figure 4. Typical output characteristic

(T4=150°C)

V21
2019-10-17



AIKB40ON65DH5

(infineon

FRNBERAXERT!

Ty =25°C /
= T, = 150°C i’
100
< /
E 80
w /
o Y/
x y
[&] y/
r 60 4
o
F_
&]
w
-
Q 40 d
4 #
°© /Y
o !/
,/
1/
20 /
#
;
4
,I
’t
0 o
4 5 6 7 8 9 10
Vee, GATE-EMITTER VOLTAGE [V]
Figure 5. Typical transfer characteristic
(Vce=20V)
1000 T
H— taom
==t
| === taion)
0 e
£, 100
(]
w ——==
= e e
- e _
[G) - " PR - e =
= ~ P et S
(&) —_—
=
=
0’-‘_ 10
.1
0 20 40 60 80 100 120

Ie, COLLECTOR CURRENT [A]

Figure 7. Typical switching times as a function of

Datasheet

collector current
(inductive load, T,=150°C, Vce=400V,

Vee=15/0V, re=15€, Dynamic test circuit in

Figure E)

2.50 | ,
— c=5A

— = lc = 10A
| === Ic = 20A
------ lc = 40A

g

o

o
.

2.00

.
-
an®

L
aant

1.75

1.50 S ————

o
o

o o =]

I
e

1.25

- e e i el

1.00

Veesat, COLLECTOR-EMITTER SATURATION [V]

e
~
(4}

0 25 50 75 100 125 150 175
Tvi, JUNCTION TEMPERATURE [°C]

Figure 6. Typical collector-emitter saturation voltage as
a function of junction temperature

(Vee=15V)
1000 -

H —— toom et

==t ——

| === ta(on) /.../""

...... P
//
e
) /
£ 100
w -t
w T A o
= - T
= - P T
E "" — ".:'-: """
z -~ e
= ‘.‘."'r“: -:...'.'_':‘
5
=
w10
1

5 15 25 35 45 55 65 75 85
re, GATE RESISTOR [Q]

Figure 8. Typical switching times as a function of gate
resistor
(inductive load, T,;=150°C, Vce=400V,
Vee=15/0V, Ic=20A,Dynamic test circuit in

Figure E) V21

2019-10-17



AIKB40ON65DH5

(infineon

FRNBERAXERT!

1000 T
H —— tuon
[ =t
1 td(on}
------ lr
2 100
%]
w
=
|_
(O]
=
T i o i e gt e
(e PSR OUR OIS PSP SR .
=
0"3_ 10
1
25 50 75 100 125 150 175

Ty, JUNCTION TEMPERATURE [°C]

Figure 9. Typical switching times as a function of
junction temperature
(inductive load, Vce=400V, Vee=15/0V,
1c=20A, rs=158,Dynamic test circuit in Figure

E)
8 T
— Eu
— Eun N
———F 4
7 -H ts y;
s
— (’
2 /
w f!
w 7
0 /7
w /
S 5 ¥ 7
5 %
4 /] 4
L 4 £ Z
pd s /
w 4 7/
0] / Ve
Z 3 V4
I ’ 7
8] A7
E fl '/ /
v
w 2 ’r'.,/ /‘ /
w ,1, 7/ /
S Vi A
1 - -
1
.w'/,’/ ____../ /
0 b=
0 20 40 60 80 100 120

Ic, COLLECTOR CURRENT [A]

Figure 11. Typical switching energy losses as a
function of collector current
(inductive load, T,=150°C, Vce=400V,
Vee=15/0V, re=15Q,Dynamic test circuit in

Datasheet Figure E)

5.5
— N

S‘ 5.0 =l ——— nax.
w B N
O] "'*--.._‘_
L 45 S~
- "m.,ﬁ_
O .‘\.
= S
O 40 ok
5 \ \s\
I \ AN
%) N~ \
% 35 T~ N

. LY
I ~L \ N
[= ~ N °
x 3.0 =i AN
L ~
- SN
m 2.5 s \
i RN
e N
<
@ 20 \
p N
£
i

N\
£ 15 4
1.0
0 25 50 75 100 125 150 175

T, JUNCTION TEMPERATURE [°C]

Figure 10. Gate-emitter threshold voltage as a function
of junction temperature

(lc=0.4mA)
2.0 T
— Eor g
18 {7 Ee A
EL= i | - 7
Ets S
’
"
= 16 7
E /s
w e
w 14 7
)] ’
2] R4
4 .
9 1 2 /‘ L, -~
> ’ e -~
O] ,/ P e
@ /] -
w 1.0 -+ =
=z e ~
L 4 L~
~
Q s R
2 0.8 rd o
E r/ //
Q ,f’ e /
E o067 —< <
3 -~ ~
n - 7
- ~
w o4 "
//
0.2 —
0.0
5 15 25 35 45 55 65 75 85

re, GATE RESISTOR [Q)]

Figure 12. Typical switching energy losses as a
function of gate resistor
(inductive load, T,=150°C, Vce=400V,
Vee=15/0V, Ic=20A, Dynamic test circuit in

Figure E) V2.1

2019-10-17



AIKB40ON65DH5

(infineon

FRNBERAXERT!

09 T 1.0 T
— Eur —— Eorr
— Eon —— Eon
0.8 H=== Es - 09 mmm Es -
-
= - 5 08 -
I" . .
E, 0.7 o E },r'
w - -1 w ‘d’
L At e w 0.7 —*
B 06 = A ot -
O ™ e - O r’ //
- - - 4 06 S /_1
——— '
(>5 0.5 - o G f” r -
14 L — X £ -
L s = - w 0.5 ’r, -
= — = P -
W 044 w v Pre
O] RN B -
2
O 03 O - -
E E 03f=
= =
w 0.2 1 w
w - — w 0.2
-"""-’
0.1 0.1
0.0 0.0
25 50 75 100 125 150 175 200 250 300 350 400 450 500

T,;, JUNCTION TEMPERATURE [*C]

Figure 13. Typical switching energy losses as a

function of junction temperature
(inductive load, Vce=400V, Vee=15/0V,
Ic=20A, re=15Q,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,
Ic=20A, re=15Q,Dynamic test circuit in

Figure E) Figure E)
16 T x
Vee = 130V 1~ Ces
— = ’ — Co(er}
Vee = 520V /. R | s
14 7 = P Cres
/£ -
/
> 12 /
Q Y, // " 1000
g 10 / u&
> / 8)
o / =
W / =
E /7 o A
= 4/ < 100
Q. LN
mI < “"'ﬁ
E 6 U e e
< &}
F \
o
< 4 / 10 4
2
0 1
0 20 40 60 80 100 0 50 100 150 200 250 300 350 400
Qce, GATE CHARGE [nC] Vce, COLLECTOR-EMITTER VOLTAGE [V]
Figure 15. Typical gate charge Figure 16. Typical capacitance as a function of

Datasheet

(Ic=40A)

collector-emitter voltage
(Vee=0V, f=1MHz)

10 V21
2019-10-17



AIKB40ON65DH5

(infineon

FRNBERAXERT!

Zinij-e), TRANSIENT THERMAL IMPEDANCE [K/W]

tr, REVERSE RECOVERY TIME [ns]

1

=i w4
f I T 0.
) 0.2
== 11
0.1 i 0'1.""
[11#0.05 ]
> 11
4 0.02
v a1 DR
m 0-91.
1 4 single pulse
-y
0.01 i
o
- 1] Ry R
'__g_‘lij‘m‘ cm]izme
i 1 2 3 4 5 ]
r[KAN): 55E-3 0142332 0.228875 0212006 0.017599 21E-3
t[s]  13E-5 27E-4 18E-3 B88E-3 013885 205004
0.001 TI]]]] ||||||]]] ||||||]I| |||||||]] |||||]]]l TTI
1E-6 1E-56 1E-4 0.001 0.01 0.1
to, PULSE WIDTH [s]
Figure 17. IGBT transient thermal impedance
(D=t,IT)
160 I I I I
— T,; =25°C, |r = 20A
150_5——ij=150 C, Ir = 20A
N\
\\
140 N
\\
130 \
~
~N
120
~
\"'h-
S
110 T~
100
90 \\
80
\\
H""--.._
70
60

500 700 900 1100 1300 1500 1700 1900 2100

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

Figure 19. Typical reverse recovery time as a function

of diode current slope
(Vr=400V)

Datasheet

Zinii-e), TRANSIENT THERMAL IMPEDANCE [K/W]

Qr, REVERSE RECOVERY CHARGE [uC]

11

A D = 0.5
L0
0.1 === B 0141
—T0.05 7
I 1]
1 0.02_| |
| 11 I 1 I__
A P‘q1l
single pulse|
/ T
0.01 J R, R
/ a I_f“:j I-E“]—-I
/ Cy=11/Ry Ca=hiRs
' |
_IZ_-- 1 2 3 4
r[KMW]: 0.37339 046711 056421 0.39557
1[s]: 13E4 09.0E4 10.0E-3 0.04909
0.001 'I'I'I'I'I]]] ||||||]]l ||||||]]1 TTTIT
1E-6 1E-5 1E-4  0.001 0.01 0.1 1

t,, PULSE WIDTH [s]

Figure 18. Diode transient thermal impedance as a
function of pulse width

(D=t,IT)
14 1 1 1 1
— T,;=25°C, |r = 20A
== = Ty =150°C, Ir = 20A
1.2
-—
— - - - -
10
0.8
0.6
-———"'----
..---""'"---
L —]
04
0.2

7500 700 900 1100 1300 1500 1700 1900 2100
die/dt, DIODE CURRENT SLOPE [A/ps]

Figure 20. Typical reverse recovery charge as a

function of diode current slope
(Vr=400V)

V21
2019-10-17



AIKB40ON65DH5

(infineon

FRNBERAXERT!

24 1 1 1 1

23 }|— Ty =25°C, Ir = 20A
= = Tyy = 150°C, I = 20A
22

21
20
19
18
17
16
15
14
13
12
11
10

I, REVERSE RECOVERY CURRENT [A]

7
500 700 900 1100 1300 1500 1700 1900 2100
dir/dt, DIODE CURRENT SLOPE [A/ps]

Figure 21. Typical reverse recovery current as a
function of diode current slope

(Vk=400V)
Ty =25°C /
— =T, =150°C /
50 / ;"
!/
/
< /
E 40 7
w !
4
4
3
o 30
&
E )
Q 2 ,#
iy /,
/
/
10 L/
A/
/
/
//
0 .
00 05 10 15 20 25 30

Ve, FORWARD VOLTAGE [V]

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

Datasheet

Vr, FORWARD VOLTAGE [V]

dix/dt, diode peak rate of fall of I+ [A/us]

0 1 1 1 1
— T4 =25°C, I = 20A
— =T, = 150°C, Ir = 20A
-50
-100
‘\\\
150 N~
- \ TN
N“\.
Mo,
-200 \ >
T
\ ~ - .-
\ -~ ]
-250 ~—_
\\\
-h\
-300
-350
-400
500 700 900 1100 1300 1500 1700 1900 2100

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

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

(Vr=400V)
2.50 :
Ir = 10A

— =l =20A
225 H === |r = 40A
2.00
1.75
180 b
1.25

"————--_.__________-__-—-—
-——-.___.________-
1.00
0.75
0.50
25 50 75 100 125 150 175

Tyj, JUNCTION TEMPERATURE [°C]

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

V21
2019-10-17

12



o __
AIKB4ON65DH5 Infineon

FRNBERAXERT!

& E PG-T0263-3

L1

|
|
___{ =] =
E1 |

F1
FOOTPRINT F2 F3
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DIM MILLIMETERS INCHES
MIN MAX MIN MAX
A 4.30 4.57 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 1.15 0.037 0.045 Z8B00003324
c 0.33 0.65 0.013 0.026 0
c2 1.17 1.40 0.046 0.055 SCALE
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 0 5
E1 6.50 8.60 0.256 0.339 3
e 2.54 0.100
el 5.08 0.200 7.5mm
M 2 2
EUROPEAN PROJECTION
H 14.61 15.88 0.575 0.625
L 2.29 3.00 0.090 0.118
L1 0.70 160 0.028 0.063 — | m
L2 1.00 1.78 0.039 0.070 — ] w
F1 16.05 16.25 0.632 0.640
F2z 9.30 9.50 0.366 0.374 ISSUE DATE
F3 4.50 4.70 0177 0.185 30-08-2007
F4 10.70 10.90 0.421 0.429
F5 3.65 3.85 0.144 0.152 REVISION
F6 1.25 1.45 0.049 0.057 01
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