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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
Ll
HIN (U. Vo W) #1 LN (u. ve W) (fEMIFD CiPos™
=M=EHEISIE, SI#7-12) Schmitt-Trigger
X e | A IEIBE, TGN IGBT, HiE e — " —
A SRM NS ERRTRE 3.3V BiEH|ss ves L0 T SwTow LeveL

Vin; Vie

WM TFZA LSTTL #0 CMOS . B R/BThERIE], : :
IR BHENSERZIEELY 5k0 W TFHIEMAE, H Figure 3 Input pin structure

Bo&& TN EH (L BB E& LAIRIP S | Bl 3a0 N\ HE 25 45 fik 5 e ) R
REsMRE ISKE 2] B BUNHI G MmN A =% i | " : :
FIRRS . : |

high

IR 7= SR AR N TR BT E)t run HUFERIRK A, Ho on HO
ISR AR TR VAN EI4FR o

Figure4  Input filter timing diagram

IR F AR 50f 17 V24
2017-09-06



EHISEEBIERSE (clPos™)

IKCM20L60GD

(infineon

ATIEETE, BINFAERMET 1 us BN
BT,

SRR MR IR sh 28 IR TR T Bh L R ERIThEE, B
%7 E—E R kIR sh 23 E BT &b F S8
A7 (BPHO1 # LO1. HO2 #1 LO2. HO3 #
LO3) » HFE—EMIBENENBEIER, 2
BERAHBVEHMASEE, MMEZERR
EMRFELTERE.

IXcHas IC i@ E A 380ns Mg/ N\FEX BYE],
LURZ D SNER BRI X5 2R X Fil,

VFO (MFEHIHM NTC, 5(H)14)

% VDD SIREEED{REL ITRIP il & 1D 74 MBS,

VFO SIS iERRRK R, SMERFEE— L
FERH

VDD 1 cipos™
A Ron,rLt From ITRIP - Latch
VFO ¢
|— >1 s
VSS - From UV detection
Thermistor

B 5 VFO 5|RIASRERER

E—3S IRl E1%i518 NTC, 3% NTC LL VSS A

Z, NS ERIEBFRIEZE TSV, MR T ERME

[E7T B iEEEDIb 2SS,

ITRIP (GEFHMIHEE, 58 15)

CIPOS™i@iT ¥ ITRIP I NIEIEE IGBT SEEBIRE

AR RN INEE, ITRIP LI 2SEHE
(BHBY(F 0.47v) LAVSS HIASE, HNIEERE

KE (J,EE\[EE{E tiTrRPMIN = 530|’15) BIRA LEIRTh2S

M B $EIR AT TR 5o

AR NETEEE A 1000ns FILER 5 X iR

IXEhBRMIFRE L.

PR BRI EIZ B B/ \0uso

BIEFH 6ot 17

vDD. Vss (fEMIizEHIERMEE, S| 13, 16)

VDD ZIEHIRIE, ©AMNEENREINEREIR
HEJE, MNIZIESE VSSiEi,

L B3R R AR B AU BB VDD = 12.1 V EY, RE
RIPEER A B EIETT,

% vDD EBJREEE{KF VDD, = 10.4V BY, IC Fx

AP A MR IKEhER RV . X ARG LEIGBTTES
BRES TR EBEEIR, MAMmErHEINFEIT K,

VB (U,V, W) FIvs (U,v,W) (EEMEER, 381
-6)

VB E VS BEIOEEREE, SEMBRERALL
IRFEINER = E M BRI R 28 44 & 5T iRk BB [E AR XS
F VSS E5ho

BFINER, EohIRohek Al B 3 B IR e,
RERNWIZITER, BELEAHSREREREIV.W=
12.1v, FEEEHBEEANV.,.=10.4V,

VS(U,V,W) £33 vSS BB -50v A BB EEBIR=HY
=, XtHRERTEELERETREL
%,

NW. NV. NU (f&M&Z534%, 518 17-19)

REMEZSRFTATUNES BB, BN
ReEJge4arE 5510 vss BNiERE, LUBERATHUE
BN BB o

W. V. U (EMl%k5HRAIEMEDBR, SIH 20 -
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(SNF4%R35BE, v, =15V B T,=25°C)

RIRE S
i . 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
PETRES
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
Output current Tc=25°C, T,<150°C Ic -20 20 A
. Te= 25°C,
Maximum peak output current Ic(peak) -40 40 A
less than 1ms
Short circuit withstand time* Vpc<400V, T,=150°C tsc - 5 Us
Power dissipation per IGBT Piot - 67.5 W
Operating junction temperature range T, -40 150 °C
Slngle IGBT.therr'nal Rewc i 185 KW
resistance, junction-case
Slngle dIOd.e thel_’mal Reuscs i 585 KW
resistance, junction-case
=HIER S
i . Value .
Description Condition Symbol - Unit
min max
Module supply voltage Voo -1 20 v
High side floating supply voltage
V -1 20 Vv
(VBvs. VS) =
Vin -1 10
Input voltage LIN, HIN, ITRIP Vv
P & Virep 1 10
Switching frequency fowm - 20 kHz
LA FREER AR T 10000% ; F2ERIBIPRET IR F 1S,
IR Tof 17 V24
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PRAEZHIREE, FRIBEBEINU Vs BAIASE LI BE,

L. 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 145 16 18.5 v
. AVes, -1 - 1
Control supply variation AVos 1 ) 1 V/us
Logic input voltages LIN, HIN, ITRIP Vi 0 ) > Vv
VITRIP 0 - 5
Between VSS - N (including surge) Vss -5 - 5 v

N O O O O I

Tc Point

1.7mm

EeT MEm"

'FRE 6 PHEERZIMEMVENSEERIELX, FESHRERIFENES.
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(SNF4%R135ERE, v, =15V B T,=25°C)

L. .. Value .
Description Condition Symbol . Unit
min typ max
|c: 15A
Collector-Emitter saturation voltage | T,=25°C Veegsa) - 1.55 2.1 v
150°C - 1.85 -
IF: 15A
Diode forward voltage T,=25°C Ve - 1.7 2.4 v
150°C - L7 -
Collector-Emitter leakage current Vce= 600V Ices - - 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 Voouv+ 108 121 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 1.7 - Vv
lockout hysteresis Vesuvm
Quiescent VBysupply current
Hn=0V I - 300 500
(VBxonly) " Qs 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 - MA
ITRIP input bias current Virrip= 5V litrip+ - 65 150 pA
VFO input bias current VFO =5V, Virp= 0V Iro - 60 - MA
VFO output voltage l[ro=10mMA, Virrip= 1V Vro - 0.5 - v
IR 90of 17 V24
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.. - Value i
Description Condition Symbol - Unit
min typ max
Turn-on propagation delay time ton - 620 - ns
Turn-on rise time Vuw, =5V, te - 30 - ns
[c=15A,
Turn-on switching time Ve = 300V te(on) - 200 - ns
Reverse recovery time ter - 130 - ns
Turn-off propagation delay time Vi, ain= 0V, ort - 910 - ns
Turn-off fall time lc=15A, ts - 75 - ns
Turn-off switching time Vo =300V te(oft - 120 - ns
Short circuit propagation delay time | From Virmu+t0 10% lsc tscp - 1200 - ns
Input filter time ITRIP Virrp= 1V tirRiPmin - 530 - ns
Input filter time at LIN, HIN for turn Vo uy= OV & 5V tom ) 260 ) ns
on and off :
Fault clear time after ITRIP-fault Virrip= 1V triTer 40 - - us
Deadtime between low side and high
side DTrwm 15 - - Us
Deadtime of gate drive circuit DT - 380 - ns
IGBT turn-on energy (includes reverse Voc= 300V, I = 154
recovery of diode)gy ( T.=25°C Eon ) 470 ) W
150°C - 610 -
Voc=300V, Ic= 15A
IGBT turn-off energy T,=25°C Eoft - 270 - N}
150°C - 360 -
Voc=300V, Ic= 15A
Diode recovery energy T,=25°C Erec - 55 - U]
150°C - 105 -
HEBEBRSH
(B3R, 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 V24
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Thermistor resistance [kS ]

i .. Value .
Description Condition Symbol - Unit
min typ max
Resistor Tnre=25°C Rutc - 85 - kQ2
B-constant of NT
co s‘ta tofNTC - B(25/100) - 4092 - K
(Negative Temperature Coefficient)
3500
\j _ ® T TEe] | Rmin. ke Rtyp. k0] Rmax. [kQ]
3000 H— : ML\ |_=— Min. i
~ \> ] Typ. 50 28.400 20972 31.545
?‘} % | —— Max.
2500 | 3 \ . 60 19517 20515 21514
\\ '§ ! 70 13.670 14.315 14.960
2000 8 _
5 N 80 9.745 10.169 10,593
2 1
1500 £ §~.§\ , 90 7.062 7.345 7628
€5
\ ) BiEana 100 5.199 5308 5576
1000 : \\ Dsn 55 60 65 79rh;§mﬁofig'zgerfmlneoljéi 110 115 120 125 130 4 110 1856 4000 4163
500 \ | 120 2.900 3024 3149
e 125 2527 2,639 2751
NE TS
40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Thermistor temperature [ C]
E7 A B HEAE-REME R RIE
(B2 ERESENAEIC (AN2016-10 CIPOS Minii Ri%EAY )
i . Value .
Description Condition . Unit
min typ max
Mounting torque M3 screw and washer 0.49 - 0.78 Nm
Flatness Refer to Figure 8 -50 - 100 pm
Weight - 6.58 - g
ot Bl
Es TEENEUE
IR 11o0f 17 V24
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Ic, Collector - Emitter current [A]
/

|

0.0 05 10 15 20 25 30 35
VCE(sat), Collector - Emitter voltage [V]

Typ. Collector - Emitter saturation voltage

40
VDC=300V
35| VDD=15V
30
High side @TJ=25°C — 2

High side @TJ=150°C, L
Low side @TJ=25°C —
Low side @T =150°C. - - \ :

A

N
2
T

Eon, Turn on switching energy loss [mJ]
g
T

15 y —
- N
10 — — -
i
05 —g
00 —“"‘J‘-f
0 5 10 5 20 25 30 3B 40

Ic, Collector current [A]

Typ. Turn on switching energy loss

I I I
VDc=300V ‘ ‘ [

Voo=15V

®
B
=]

810

High side @T,=25'C ——
High side @T =150T - - - -
Low side @T,=2sC ——
Low side @T,=150TC - - - -

o
@
=]

~
o
=]

ton, Turn on propagation delay time [ns]

720 \:\ -
690 =" ))\
660 i =L —
IS R =

630 | e — L—

T
600 |

7
570

o 5 10 15 20 25 30 35 40

Ic, Collector current [A]

Typ. Turn on propagation delay time

S
o
S

T I

Vbc=300V
Voo=15V

&
o
o

350 1 1

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

L

tc(off), Turn off switching time [ns]

150 —
100
50
[ 5 10 15 20 25 30 35 40

Ic, Collector current [A]

Typ. Turn off switching time

BIEF

40

VDD=15V // P
35 nr
< / -
g ® o
£
3> ’
=
]
£ 2
£
wi
. 15
=
2 ——— T=25°C
© 10 3 J
2 . ..T=150°C
> 3
QO s | |
2}
o ,/ ‘ ’
0.0 05 10 15 20 25 30 35
VCE(sat), Collector - Emitter voltage [V]
Typ. Collector - Emitter saturation voltage
o \ T T T
5 09| High side @T =25°C —— B
E High side @T =150°C- - - - B
§ 08} Low side @TJ=25°C R =
= Low side @T =150°C. . - - AL
>07 J
& =
5 = &
S 06 -
2 I
£Eos e
5 e
Z o4 =
@ A
<. R
g 02 L /
= D
5 o1 vpc=300v |
w VDD=15V
00
0 5 0 15 20 25 30 3 4

Ic, Collector current [A]
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