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Pin Number Pin Name Pin Description
1 VS(U) U-phase high side floating IC supply offset voltage
2 VB(U) U-phase high side floating IC supply voltage
3 VS(V) V-phase high side floating IC supply offset voltage
4 VB(V) V-phase high side floating IC supply voltage
5 VS(W) W-phase high side floating IC supply offset voltage
6 VB(W) W-phase high side floating IC supply voltage
7 HIN(U) U-phase high side gate driver input
8 HIN(V) V-phase high side gate driver input
9 HIN(W) W-phase high side gate driver input
10 LIN(U) U-phase low side gate driver input
11 LIN(V) V-phase low side gate driver input
12 LIN(W) W-phase low side gate driver input
13 VDD Low side control supply
14 VFO Fault output / Temperature monitor
15 ITRIP Over current shutdown input
16 VSS Low side control negative supply
17 NW W-phase low side emitter
18 NV V-phase low side emitter
19 NU U-phase low side emitter
20 W Motor W-phase output
21 v Motor V-phase output
22 U Motor U-phase output
23 P Positive bus input voltage
24 NC No Connection

iFA
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RRE S
.. . Value .
Description Condition Symbol . Unit
min max
Storage temperature range Tstg -40 125 °C
Isolation test voltage RMS, f=60Hz, t = 1min VisoL 2000 - Vv
Operating case temperature range Refer to Figure 6 Tc -40 125 °C
peipd b
i i Value .
Description Condition Symbol . Unit
min max
Max. blocking voltage lc=250pA Vees 600 - v
DC link supply voltage of P-N Applied between P-N Ven - 450 v
DC link supply voltage (surge) of P-N Applied between P-N Ven(surge) - 500 v
Tc=25°C, T,< -10 10
Output current I A
utput cu 150°C Tc=80°C, T, ‘ -6 6
<150°C
Maximum peak output current less than 1ms Ic(peak) -20 20 A
Short circuit withstand time! Vpc< 400V, T,=150°C tsc - 5 s
Power dissipation per IGBT Ptot - 25.2 W
Operating junction temperature range T, -40 150 °C
Sm_gle IGBT.therr_nal Ruuc i 4.96 KW
resistance, junction-case
Sm_gle dIOd.e thel_’mal Ruwscs i 6.88 KW
resistance, junction-case
=R 5
— . Value .
Description Condition Symbol . Unit
min max
Module supply voltage Voo -1 20 v
High side floating supply
V -1 20 Vv
voltage (VB vs. VS) &
Vin -1 10
Input voltage LIN, HIN, ITRIP Vv
P & Virrip -1 10
Switching frequency foum - 20 kHz

AR R B T 10000k ; S R&IEIFRETE] A F 1S,
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PRAEZHIREE, FRIBEBEINU Vs BAIASE LI BE,

Value
Description Symbol . Unit
min typ max

DC link supply voltage of P-N Ven 0 - 400 Y

High side floating supply voltage (Vs vs. Vs) Vs 135 - 18.5 v

Low side supply voltage Voo 14.0 16 18.5 v

Control supply variation ﬁ://BS’ 1 ) 1 V/us

DD - -
Logic input voltages LIN, HIN, ITRIP Vi 0 ) > Vv
VITRIP 0 - 5
Between VSS - N (including surge) Vss -5 - 5 v
Tc Point
= C
E |
=
= 12.mm |
—
O &

EeT MER"
BRE 6 PIEE R ZIMIERINEN SEEWKIELX, FHFESHRERHARENER.
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(SNF4%R135ERE, v, =15V B T,=25°C)

L. .. Value .
Description Condition Symbol . Unit
min typ max
lc=6A
Collector-Emitter saturation voltage | T,=25°C Veegsa) - 1.55 2.05 v
150°C - 1.85 -
[r=6A
Diode forward voltage T,=25°C Ve - 1.75 2.5 v
150°C - 1.78 -
Collector-Emitter leakage current Vce= 600V lces - - 1 mA
Logic "1" input voltage (LIN, HIN) Vi - 2.1 2.5 v
Logic "0" input voltage (LIN, HIN) Vi 0.7 0.9 - v
ITRIP positive going threshold Vir T 400 470 540 mV
ITRIP input hysteresis Vit hvs 40 70 - mV
VDQ E'\nd VE.’S supply under voltage Voouys 10.8 12.1 13.0 v
positive going threshold Vesuv+
VDD apd VB§ supply under voltage Voouv- 9.5 104 112 Y
negative going threshold Vesuv-
VDD and VBS supply under voltage VoouvH
. 1.0 17 - Vv
lockout hysteresis Vesuvm
Input clamp voltage (HIN, LIN, ITRIP) | lin=4mA VincLamp 9.0 10.1 12.5 v
Quiescent VB, supply current
Hn=0V I - 300 500
(VBxonly) " 8 HA
Quiescent VDD supply current
Lin=0V, Hnx=5V I - 370 900
(VDD Only) IN INX QDD HA
Input bias current Vin=5V Iin+ - 1 15 mA
Input bias current Vin=0V Iin- - 2 - UA
ITRIP input bias current Virrip =5V Iirip+ - 65 150 MA
VFO input bias current VFO =5V, Virp= 0V Iro - 60 - MA
VFO output VOltage lro=10mMA, Virgp= 1V Vro - 0.5 - \
HIRFR 9of 17 V23
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. .. Value .
Description Condition Symbol - Unit
min typ max
Turn-on propagation delay time ton - 640 - ns
Turn-on rise time YT;X =5V, te - 15 - ns
Turn-on switching time \;DC: 3’00\/ te(on) - 130 - ns
Reverse recovery time ter - 95 - ns
Turn-off propagation delay time Vi, ain= 0V, ort - 870 - ns
Turn-off fall time lc=6A, ts - 80 - ns
Turn-off switching time Vo =300V te(oft - 135 - ns
Short circuit propagation delay time | From Virmu+t0 10% lsc tsep - 1300 - ns
Input filter time ITRIP Virrp= 1V tirRiPmin - 530 - ns
Input filter time at LIN, HIN for turn Vo uy= OV & 5V teu ) 260 ) ns
on and off :
Fault clear time after ITRIP-fault Virrip= 1V triTer 40 65 200 us
SDi:e:laedtlme between low side and high DToun 10 ) ) us
Deadtime of gate drive circuit DT - 380 - ns
. Voc =300V, Ic=6A
myoranag TS e a5 o | e
150°C - 175 -
Voc =300V, Ic=6A
IGBT turn-off energy T,=25°C Eoft - 110 - N}
150°C - 140 -
Voc =300V, Ic=6A
Diode recovery energy T,=25°C Erec - 25 - pJ
150°C - 40 -
BHEBRESH
(EXHFAIER, T=25°C)
L. . Value .
Description Condition Symbol . Unit
min typ max
Repetitive peak reverse voltage Vrrm 600 - - v
VS2 or VS3 =300V, T,=25°C 35
Bootstrap diode resistance of VS2 and VS3=0V, T,=25°C Reey ) 40 ) o
U-phase’ VS2 or VS3 =300V, T,=125°C 50
VS2 and VS3 =0V, T,=125°C 65
Reverse recovery time lr=0.6A, di/dt = 80A/us tr Bs - 50 - ns
Forward voltage drop l[r=20mA, VS2 and VS3 =0V Ve Bs - 2.6 - v
! Res2 M1 Ress 2B 5 Resi HEEIRIES
100f 17 V23
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Thermistor resistance [kS ]

.. . Value .
Description Condition Symbol - Unit
min typ max
Resistor Tnre=25°C Rnrc - 85 - kQ2
B- fNT
Cons.tanto ¢ . . B(25/100) - 4092 - K
(Negative Temperature Coefficient)
3500
® TTT 7T
3000 : 30 |~ Min. . TPC] | Rmin. k] Rtyp. (kO] Rmax. [kQ]
o= Q | T =T
\ 9 I Max 50 28 400 20972 31.545
2500 g | N 1
\ §a 60 19517 20515 21514
\ 2N
2000 Ew \\\ i 70 13.670 14.315 14.960
\ ‘E 1 N - 80 9.745 10.169 10.593
=
1500 £ ™ | 90 7.062 7.345 7628
: —
\ ﬁ 0 100 5.199 5388 5576
1000 \ 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130
\ ! Thermistor temperature [TC]
\\ _ | o : . 10 2,856 4009 4163
50 A NEE : : ; 120 2.900 3024 3.149
ﬂ\\a-f..____ : f f 125 2527 2639 2751
0 H H
-40 -30 -20 <10 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Thermistor temperature [ T]
&7 A&k BPEPE{E-RE B KR &
(BB ERIESEHAEIR (AN2016-10 CIPOS MinifARiEAY )
i . Value .
Description Condition . Unit
min typ max
Mounting torque M3 screw and washer 0.59 0.69 0.78 Nm
Flatness Refer to Figure 8 -50 - 100 pm
Weight - 6.15 - g
1+
T L IO (R N ) B
=\ -
—:;/I ;"' \\‘EJ— - ""
...._...,.,.,.___.—" (D -‘
S lH”
Es FRENEMNE
¥R 11of 17 V23
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VcE(sat), Collector - Emitter voltage [V]

Typ. Collector - Emitter saturation voltage

1.8
= Vbe=300V
E 16| vop=15v
2
O 14 1 l
>
g 12 High side @T =25C X f .
s i High side @T =150 C - - ~: .
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Ic, Collector current [A]

Typ. Turn on switching energy loss

1000

W Vpc=300V

&, Vop=15V -

g £

E 900 | ®

% High side @T =25TC =

= High side @T,=150TC - - < - 2
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5
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Ic, Collector current [A]
Typ. Turn on propagation delay time

VDec=300V
450 | Vop=15V

High side @T,=25T
- - High side @T,=150T

300 /— Low side @T=25C
4+ - Low side @T =150 C
250 / e, .

te(otf), Turn off switching time [ns]
trr, Reverse recovery time [ns]

o 2z 4 8 10 12 14 16 18 20
Ic, Collector current [A]

Typ. Turn off switching time

HHEFH

0.0 10 15 20 25 30 35 40 45
VCE(sat), Collector - Emitter voltage [V]

Typ. Collector - Emitter saturation voltage

e
o

T T T T T
High side @T =25
High side @T =150 T - -
Low side @T =25C
Low side @T,=150TC -

e
2

=
£
=
3
173
L
>
2
3 04 =
S .2°
3 :
g :
£ 03
.g ;"s y?
s
H La® =
oz S
c 3 /
£
=3
;_0.1
o Vbc=300V
w VDD=15V
0.0
o 2 4 8 10 12 14 16 18 20

Ic, Collector current [A]

Typ. Turn off switching energy loss

500
VDc=300V
450 | Vpp=15V :
400 Lol o
High side @T ,=25'C
350 - High side @T,=150TC - - ~; r:
300 | Low side @T=2sTC
Low side @T,=150TC - - B\ AN L~
250 \/ =
200 \3—
150
100
50
0
o 2 4 6 8 10 12 14 16 18 20
le, Collector current [A]
Typ- Turn on switching time
400
VDc=300V
350 | VOD=15V
300 High side @T =25T +
High side @T =150 - - =\ \
250 Low side @T,=25T
Low side @T,=150C - - - ‘\
200 \ - sope=t
150 SIS &t \
" - —
100 |—sefi= = -
| |
_____—‘-——"
50
]

o 2 4 6 8 10 12 14 16 18 20
Ic, Collector current [A]

Typ. Reverse recovery time

140f 17

20 / -

18 J
= . / o
- 16 ”
£ V>
e 1 £
— -
5 7F
© 12
e -
8 £
S 10 A
2 /A
S 8 A
3 A
5 6 =25C —
2
= -2--T=150T |
g ¢
uo,
u -

, e
00 05 1.0 15 20 25 30 35
Vg, Emitter - Collector voltage [V]
Typ. Diode forward voltage
200

‘Vbc=300V
180 | Vpp=15V

160 ——7—

High side @T,=25C
140 | High side @T,=150TC - - -y
Low side @T,=25C —\

—_
=
=
[
1%
k-]
Pl
o
=
@
o
; 120 ——  Low side @T =150T - -
@
8 100
o
2 80
@ -l
2 O ERiEE
g o0 —f
) "
® 0 ot — .
5 A — [
g 0 Ps | —T—
w —
o
0 2 4 8 10 12 14 16 18 20

Ic, Collector current [A]

Typ. Reverse recovery energy loss

1500
I Vpc=300V
=2 VDD=15V
5 1400
E
= High side @T =25T
> 1300 4 -
© - - High side @T =150
@ .
S 1200 Low side @T,=25TC
S / - - Low side @T =150C
‘é 1100 f—
o - -
g A
5 1000 e —
5 \\ BN
s 900 ~=Z| - ——=
=3 M S
= I — -
= ——
¥« 800
2

700

o 2 4 8 10 12 14 16 18 20

le, collector current [A]

Typ. Turn off propagation delay time

g 10
8
£
s 1
=2
3
e
=
§ 0.1 D : duty ratio
£ E D=50%
t D=20%
2 D=10%
E 0.01 D=5%
ht D=2%
2 S Single pulse
G1E3
&

g

2
N

1E

1E7 1E-6 1E5 1E4 1E3 001 01 1 10 100
tp, Pulse width [sec.]

IGBT transient thermal resistance at all six
IGBTs operation

V23
2017-09-06



ITHIERBRRSA (cIPOS™)

IKCM10L60GA

HEIMERT

il
PIN 1
E[[ D Laser Marking - &1
S TV
R
33.11 —
36+0.3 N %
o

o

+ h
e !

0

2403

8.3+03

i
e [VRIT

TIEFM

|

0.6+0.1

1+0.1

\J mold flash along

side of leads

150f 17

28.6+0.5
25.6+05

10.6+0.3

8.1405

(infineon

_ 1.Bx0.15

i

R0.5+0.3 /E

JH R

23.1+03
26.1+0.3

’t/._’ﬂ"]
1oFG 0
1.1

0.6+0.1
1.5+0.1

V23
2017-09-06



BB ERERRS (CIPOS™) Infineon
IKCM10L60GA

EiTicR
Document Date of release Description of changes
version
- Max operating case temperature range (Tc) = 125°C from 100°C
- Output current condition Tc=80°C from 100°C
- Removing Max VFO output voltage
V2.3 2017.09.06 - Dynamic parameters
- Removing Min/Max bootstrap diode resistance
- Removing Max forward voltage drop
- Package Outline
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