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|1 FmfER
Standard Pack
Base Part Number Package Type Remarks
Form MOQ
IFCM155S60GD DIP 36x21D 14 pcs / Tube 280 pcs
IFCM15S60GS DIP 36x21D 14 pcs / Tube 280 pcs Extended stand-off
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Pin Number Pin name Pin Description
1 Vs(U) U-phase high-side floating IC supply offset voltage
2 Ve(U) U-phase high-side floating IC supply voltage
3 Vs(V) V-phase high-side floating IC supply offset voltage
4 Ve(V) V-phase high-side floating IC supply voltage
5 Vs(W) W-phase high-side floating IC supply offset voltage
6 V(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 Voo Low-side control supply
14 Vro Fault output / temperature monitor
15 ITRIP Over-current shutdown input
16 Vss Low-side control negative supply
17 N Low-side emitter
Datasheet 50f 26 Verison 2.4
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Pin Number Pin name Pin Description

18 W Motor W-phase output

19 v Motor V-phase output

20 u Motor U-phase output

21 P Positive output voltage / positive bus input voltage

22 X PFC IGBT collector

23 NX PFC IGBT emitter

24 GX PFC IGBT gate
2.2 HiBA
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3 “X R ARTEE

(GNT45303%BE, Voo= 15V, Vee=15VH T, =25°C)

3.1 1RIREB 53
Description Symbol Condition Value Unit
Storage temperature range Tste -40 ~ 125 °C
Operating case temperature Tc Refer to Figure 7 -40 ~ 125 °C
Operating junction temperature T, -40 ~ 150 °C
Isolation test voltage Viso 1 min, RMS, f=60 Hz 2000 Y
3.2 B ERER S
Description Symbol Condition Value Unit
Max. blocking voltage Vces lc=250 pA 600 \Y
DC link supply voltage of P-N Ven Applied between P-N 450 v
DC link supply voltage (surge) of P-N Vensurge) | Applied between P-N 500 v
Output current Ic Tc=25°C, T,<150°C +15 A
Tc=25°C, T,< 150°C
Peak output current Ic(peak) +30 A
less than 1 ms
Power dissipation per IGBT Ptot 49.8 W
Short circuit withstand time! tsc Vbc=400V, T,=150°C 5 VS
3.3 =
Description Symbol Condition Value Unit
High-side offset voltage Vs 600 v
Repetitive peak reverse voltage of
bootstrap diode Vg 600 v
Module supply voltage Voo -1~20 v
High-side floating supply voltage Vs Vsreference to Vs -1~20 v
Input voltage Vin LIN, HIN, ITRIP -1~10 Vv
IAVFRIAEERRER . <1000; fEER[EIPRAY(E]: >1FD.
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3.4 PFC #8453
Description Symbol Condition Value Unit
Max. blocking voltage Vees Vee=0V, Ic=250 A 650 v
Gate-emitter voltage Vee +20 v
Continuous collector current Ic Tc=25°C, T;<150°C 30 A
. Tc= 25°C, T,<150°C
Maximum peak collector current Ic(peak) 60 A
less than 1 ms
Power dissipation Prot PFC IGBT 105.9 W
Short circuit withstand time* tsc Voc=400V, T,=150°C 5 Us
. Tc=25°C, T,=<150°C 20
Diode forward current Ie A
T.=80°C, T;=<150°C 15
Diode pulsed current IF(peak) Tc=25°C, T,=<150°C 40 A
Diode non repetitive surge forward Tc=25°C, t,=10 ms, sine
lesm 110 A
current half-wave
LA FERERE R ER . <1000; FEREEIEIFRAETIE): >1FD,
Datasheet 90f 26 Verison 2.4
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4 IS

L. . Value .
Description Symbol Condition X Unit
Min. Typ. | Max.
Single IGBT thermal
.g . . Rinic Inverter 2.51 K/W
resistance, junction-case
Single diode thermal
.g . . Rinsep | Inverter 4.67 K/W
resistance, junction-case
Single IGBT thermal
5 her Rewe | PFC 118 | KW
resistance, junction-case
Single diode thermal
resistance, junction-case Rinco | PFC 276 | KW
Datasheet 100f 26 Verison 2.4
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HESITHRMG

5 HEFIETHRMG

BRIEZBWER, FrEREHIANUVBUNSZRILITEBE,

L. Value .
Description Symbol - Unit
Min. Typ. Max.
DC link supply voltage of P-N Ven 0 - 450 Y
Low-side supply voltage Voo 14.5 16 18.5 Y
High-side floating supply voltage (Vs vs. Vs) Vs 13,5 - 18.5 v
V
Logic input voltages LIN, HIN, ITRIP " 0 ; 5 v
VITRIP
Inverter PWM carrier frequency fowm - - 20 kHz
PFC switching frequency fowm(pro) - - 40 kHz
External deadtime between HIN and LIN DT 15 - - us
Voltage between Vss— N and NX (including surge) Vcome -5 - 5 v
- . . PWinon
Minimum input pulse width 1 - - Ms
PWinorr)
AV -
Control supply variation - -1 1 V/us
AViop -
PFC IGBT gate-emitter voltage Vee 14 - 18 v
Re - 10 - Q
PFC IGBT external gate parameters Cee - 4.7 - nF
Rae - 10 - kQ
Datasheet 110f26 Verison 2.4
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6 - 00
(WNFHFHVIHBE, Voo= 15V HI T,=25°C)

6.1 Uik

L. . Value .
Description Symbol Condition ; Unit
Min. | Typ. | Max.

. lc=10A, T,=25°C - 1.55 2.05
Collector-emitter voltage Veesat) lc=10 A, T,=150°C i 18 i \
Collector-emitter leakage current Ices Vce=600V - - 1 mA
Diode f dvol lF=10A, T,=25°C - 175 | 2.45 v

iode forward voltage Ve =10 A, T,= 150°C ) 18 )
6.2 ISR
L. . Value )
Description Symbol Condition - Unit
Min. Typ. Max.
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 e 400 470 540 mV
ITRIP input hysteresis Vit pvs 40 70 - mV
- Voouv+
VDDa?r?d Vgssupply under-voltage DUV 10.8 121 13.0 y
positive going threshold Vesuv+
_ Vbouv-
VDDanFj VBss_upply under-voltage DDV 0.5 104 112 v
negative going threshold Vasuv-
Vopand Vessupply under-voltage Voouvh
. 1.0 1.7 - v
lockout hysteresis Vasuw
Quiescent Ve supply current B
(VBX Only) IQBS HIN=0V - 300 500 H.A
Quiescent Vppsupply current
I LIN=0V,HIN=5V - 370 900 A
(VDD only) Qb H
. lin+ Vn=5V - 1 1.5 mA
Input bias current for LIN, HIN
Iin- Vin=0V - 2 - LJ.A
Input bias current for ITRIP lirrip+ Virp=5V - 65 150 MA
Input bias current for Veo IFo Veo=5V, Virrp=0V - 60 - HA
Vrooutput voltage Vro lro=10 MA, Virrp=1V - 0.5 - v
Bootstrap diode forward voltage Veeso | lF=0.5mA - 1 - v
Bootstrap resistance Rssp Between V=4V, V=5V - 40 - Q
Datasheet 120f 26 Verison 2.4
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CIPOS™ Mini ( |nf| neon
IFCM15S60GD/IFCM15S60GS

BESH
6.3 PFC Z8453
Lo . Value .
Description Symbol Condition - Unit
Min. Typ. | Max.
. lc=30A,Vee=15V, T,=25°C - 2.0 2.4
Collector-emitter voltage Veegsa ’ ’
& CES | =30 A, Vee= 15V, T)= 150°C - |28 | - v
Collector-emitter leak
ollector-emitter leakage lees Vee= 600V ] ] 1 mA
current
Gate-emitter threshold v = 0.43 MA. Veez V 41 51 57 v
voltage GE(th) c= V.40 MA, Vee= Vce . . .
Gate-emitter leakage current les Vee=0V, V=20V - - 1 HA
Diode f dvol IrF=30A, T,=25°C - 1.75 23 v
iode forward voltage Ve =30 A T,= 150°C ) L65 )
Diode reverse leakage current Ir Vr=650V - - 1 mA
Datasheet 130f 26 Verison 2.4
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7.1 P 2RER S
Lo . Value .
Description Symbol Condition - Unit
Min. Typ. Max.
Turn-on propagation delay time ton - 680 - ns
Turn-on rise time t, Vun,un=5V, - 30 - ns
T itching ti t lc=104, 220
urn-on switching time <o) Vo= 300V - - ns
Reverse recovery time e - 60 - ns
Turn-off propagation delay time tor Vi, in=0V, - 950 - ns
Turn-off fall time ts Ic=10A, - 55 - ns
Turn-off switching time teiof Ve =300V - 120 - ns
Short circuit propagation delay time tscp From Virm+t0 10% lsc - 1250 - ns
VDC =300 V, VDD: 15 V,
IGBT turn-on energy (includes £ lc=10A J
reverse recovery of diode) o T,=25°C - 400 - H
T,=150°C - 490 -
VDc =300 V, VDD: 15 V,
IGBT turn-off E le=10A J
urn-off ener o
&y " |T,=25°C ! 190 : H
T,=150°C - 290 -
VDc =300 V, VDD: 15 V,
Diod . Ic=10A J
lode recovery ener rec
y energy T,=25°C . 55 . H
T,=150°C - 70 -
7.2 EHIER
Lo . Value .
Description Symbol Condition - Unit
Min. Typ. Max.
Bootstrap diode reverse recovery l[r=0.6 A, di/dt=80A/
. tr BsD - 50 - ns
time us
Input filter time ITRIP tirrip Virrp=1V - 530 - ns
Input filter time at LIN, HIN for turn
P trn Vinun=0Vor5V - 290 - ns
on and off
Fault clear time after ITRIP-fault Trirer 40 65 100 us
. Vun,uin=0 or Vun,un=5V,
ITRIP to fault propagation delay ter Virep= 1V - 730 1000 ns
Internal deadtime DT - 380 - ns
Matching propagation delay time (on External dead time > 500
M - 20 - ns
and off) all channels ns
Datasheet 14 0f 26 Verison 2.4
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IFCM15S60GD/IFCM15S60GS
HIEST 2
7.3 PFC 3B 53
Value
Description Symbol Condition - Unit
min typ max
Input capacitance Ces - 1900 -
Output capacitance Coes Voe=0V, Vee= 25V, - 107 - pF
f=1MHz
Reverse transfer capacitance Cres - 55 -
Gate charge Qo xzz;i(\)/v’ lc=30A, ) 165 ) ne
Turn-on delay time Td(on) - 20 - ns
Turn-on rise time tr Voc=400V, lc=30A, - 90 - ns
Turn-off delay time taofn E,::lf OQI’(S(:E_;JLL'Y nF, - 205 - ns
Turn-off fall time t 25°C - 30 - ns
Reverse recovery time tor - 100 - ns
Voc=400V, 1c=30A,Rs=10Q,
Cee=4.7 nF, Rge=10 kQ
Turn-on energy Eon T,=25°C i 1540 i pJ
T,=150°C - 2025 -
Voc=400V,1c=30A,Rs=10Q,
Coe=4.7 nF, Ree= 10 kQ
Turn-off energy Eo T,=25°C ] 510 ) IN]
T,=150°C - 600 -
Voc=400V, 1c=30A,Rs=10Q,
. Cee=4.7 nF, Rge=10 kQ
Diode recovery energy Erec T,=25°C i 50 i pJ
T,=150°C - 120 -
Datasheet 150f 26 Verison 2.4
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IFCM15S60GD/IFCM15S60GS
P EErE

8 i ges izl

L. . Value .
Description Condition Symbol X Unit
Min. Typ. Max.
Resistance Tnre=25°C Ryte - 85 - kQ
B-constant of NTC
. .. B(25/100) - 4092 - K
(Negative Temperature Coefficient)
3500 _
T[*C] Rmin. [ke2] Rtyp. [kQ] Rmax. [k
* T T

g \ . i . 50 28.400 20.972 31.545

= ) s/ T M);pk.

- \ o 60 19.517 20515 21514

g 2500 3 | N\ |

£ \\ g 70 13670 14315 14,960

B 2000 £ 1 80 9.745 10.169 10.593

o N

: 1500 \ E 5 §\§ | 90 7.062 7.345 7628

‘3 \\ i T 100 5199 5.388 5576

'E 1000 ‘ arrar—- ﬂh;imissotofienfgerg:tug[%i 10 115 120 125 130 i 110 1058 4,000 4162

5 ; o .

£ \\\ 120 2900 3.024 3149

= 500 \\

\\,h_ 125 25271 2.639 2.7591
0 T —
40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Thermistor temperature [ T ]
El6 bRy cd e i
(B2 ERIESENA%EIR (AN2016-10 CIPOS MiniiARHEA) )
Datasheet 160f 26 Verison 2.4
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MRS

9 VIR IE MRS

L. . Value .
Description Condition - Unit
Min. Typ. Max.

Comparative Tracking Index (CTI) 600 - - v
Mounting torque M3 screw and washer 0.49 - 0.78 Nm
Backside Curvature Refer to Figure 8 -50 - 100 pum
Weight - 6.83 - g
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IFCM15S60GD/IFCM15S60GS

REER

10 FREER

(infineon

UL Certification

File number: E314539

RoHS Compliant

Yes (Lead-free terminal plating)

HBM(Human Body Model) Class |2
ESD CDM(Charged Device Model) C3
Class
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EiTieR
AY A3
BITIER
Document Date of release Description of changes
version
V2.0 2017-04-20 Initial release
V21 2017-08-02 Updated package outline and application circuit
V2.2 2017-09-06 Maximum operating case temperature, Tc=125°C
V23 2020-06-15 Added extended stand-off package outline
V2.4 2021-12-21 Updated 3.4 PFC section
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