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Pin number | Pin name Pin description
1 Vs(U) U-phase high-side floating IC supply offset voltage
2 Vs(U) U-phase high-side floating IC supply voltage
3 Vs(V) V-phase high-side floating IC supply offset voltage
4 Vs(V) V-phase high-side floating IC supply voltage
5 Vs(W) W-phase high-side floating IC supply offset voltage
6 Ve(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 Overcurrent shutdown input
16 Vss Low-side control negative supply
17 NW W-phase low-side emitter
18 NV V-phase low-side emitter
Datasheet 50f22 V31
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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

2.2 5 BH

IXEhER IR IR ANE S 380 ns RYRAEFEXETE],

AN S B <
HIN(U, V, W) 1 LIN(U, Vv, W) ({EEMFSEMZ LU AR HY 1GBT B S

#5180, 5IE)7-12)
XS HIAIEZLE, ef]

IS HISE MY IGBT, HER4SAR A SSMINEE
XIERIHEIR LSTTL A1 CMOS F#ZE, 1=FIss4mH
BERZE 3.3 Vo RPIRMT —1Y 5kQ BT

Vio (XFEIHF NTC, SIH 14)
LS| Vop RIESE ITRIP AR A& RIS, Veod|
BISIE TSRS, FOSIMIEESMEE HIEEE,

BfE, AFERREREHETRERAN, FiE

HT —NTTHHAURIP S, e NFEZR Yl VDD CIPOS™

X 2FMIR R 28 0T X 52 5 N B 1T IR = 1 From ITRIP - Latch

il VFO _em T
- ¢

M52 7= 38 7 28 3N &l b 8 2 B 18] tFIL,INE%E A9 7 il Bk VSS Thermistor From UV detection

o Bl 4 HBRT IR TERE, FERINER
F2T 1 ps BYRINBKEE.

Figure5 Internal circuit at pin Vi

S|BI14B] E3EiHIR) NTC, 3% NTC LA Vss IEE,

cipos™ ShEB_ERIEBFRIEREE +5 V, MR T ERRIEE

VDD
Schmitt-Trigger N e e
] LA B EEIERIE S 28,
EII“))(( I_ﬂ_ INP'L__JI-II-—TNECI;ISE T l *ﬁl—*ﬁi ?I%J%g
vss Verve ITRIP GEFHMTHEE, 5IB15)

CIPOS™ F= R AF@TIE ITRIP S NIEREE IGBT B

Figure3  Input pin structure : Ry 1525
TR IRIR AL RIQMINEE, ITRIP LLIRZZH(E (82
‘ . ‘ ‘ BRI 047 V) Ll Vss HEE. BWINIREIRESE
a e b) > fw e— (tirrp= B2BY{E 530 ns) AIPAHLEIRTHER IO EEEIR

] I
| |
HIN | HIN | 1
LIN ! LIN !

GRPURE LN
A = AR & MR IR D28 X A i o

high
o o T TS IAET IR B 9 B ops.
Figure4 Inputfilter timing diagram Voo » Vee ((EMIESIEEATS =M, 3B 13.

16)

Voo NIERIEBIR, NN ZEMBHREE,

£ PR IR E ST 4R 4 T B LE EDBOTIRE, 7 NBELLV B E,

EBRE—HELTERNSE (BIHE—XK
WA NMEAANSLSEESH, REERALEHE
FHPB—MEFFERE, UEZHEBRR
RS, #REH#,

Datasheet 60f22 V31
2023-06-23



CIPOS™ Mini
IGCMO4F60GA

(infineon

iEA

Y B3R BT B AV BB VDD = 12.1 VY, R
ERIFEE RIS A IBBIETT.

Y Voo FRIREBEAR T Voour- = 10.4 V BY, AR 3IKzEH
BEXFMBERH. XAIFLE IGBT Ttk BIE
KSR S8, MMBLLETHRMERI Ko

Ve(U, V, W) Fl vs(U, v, W) ((SERERIR, 5|1
-6)

VeE Vs AEImIRchAEBIREBE, = kIR a0 R
BEANT VsiFn, ERERMSIR IGBT &4T
BB,

BT IR, FohREIEBRGSHENERPNBEZE
FRER{HER,

REFRIFBENBEIZE, EHRBEHREERN
Vesuws= 12.1 V, TEEEEHEERN Vesw= 10.4 Vo
Vs (Us Vo W) #EXF Vs BB RS BIERE
11, BB TAEM R EESIRE PIIE -50 Vo

Datasheet

7of22

X HRBIRAIEES F M TREILF

NW. NV. NU ({EMIAZ53tR, SIMD17-19)
M & 5% e B F N £ FERA BT BiXR
FREMEREH S Vsso |HIRIEREES, LUBRA K
BRI ERE

W. V. U (BMRSRFAM{EMELR, 58 20 -
22)

XLES BRI U Ve WEHIASIR]

P (IESLMNBME, 5IH 23)

=1 IGBT EZEELLHBE, FEFTEMNZE,
LLEBEAREII 450V,

V31
2023-06-23



CIPOS™ Mini < Infineon
IGCM04F60GA

EIRABE E

3 “ R ARTEE

(4NTH553%RE, Vop=15V 0 T,=25°C)

3.1 1RRER 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 v

3.2 Uik

Description Symbol Condition Value Unit
Max. blocking voltage Vees 600 v
DC link supply voltage of P-N Ven Applied between P-N 450 v
DC link supply voltage (surge) of P-N Vensurgey | Applied between P-N 500 v
Tc=25°C, T,< 150°C +4
Output current? Il A
Tc=100°C, T,< 150°C 2.5
. Tc= 25°C, T,<150°C
Maximum peak collector current Ic(peak) 8 A
less than 1 ms
Power dissipation per IGBT Prot 21.8 W
Short circuit withstand time tsc Vpc<400V, T,=150°C 5 Us
3.3 EHIER 5
Description Symbol Condition Value Unit
High-side offset voltage Vs 600 vV
Repetitive peak reverse voltage of y 600 v
bootstrap diode RRM
Module supply voltage Voo -1~20 v
High-side floating supply voltage
g gsupply g Ves 1~20 v
(Vsreference to Vs)
Input voltage (LIN, HIN, ITRIP) Vin -1~10 \
LRkoR B EM B HARZ 4R R,
Datasheet 80f22 V31
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L. . Value .
Description Symbol Condition - Unit
Min. Typ. | Max.
Single IGBT thermal resistance, See Figure 7 for T
>INg Rensc & - i - | 573 | KW
junction to case measurement point
Datasheet 90f22 V31
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BRIEZBWEE, FrEREHIAU VBUASEZREITBE.

L. Value .
Description Symbol - Unit
Min. Typ. Max.
DC link supply voltage of P-N Ven 0 - 400 Y
Low-side supply voltage Voo 14.0 16.0 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
External deadtime between HIN and LIN DT 1.0 - - us
Voltage between Vss— N (including surge) Vcome -5 - 5 v
- . . PWiniony
Minimum input pulse width 1 - - Us
PWinorr)
. . AVgs -1 - 1
Vv,
Control supply variation AVo 1 ] 1 /us
Datasheet 100f 22 V31
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6.1 Uik

(infineon

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

. Ic=2.5A, T,=25°C - 1.6 2.0
Collector-emitter voltage Vee(sat) le=2.5A, T,= 150°C ) 18 ) v
Collector-emitter leakage current Ices Vee=600V - - 1 mA
Diode f dvolt v lr=2.5A,T,=25°C - 1.75 2.2 v

iode forward voltage F lr=2.5A, T,=150°C - 18 -
6.2 EHER D
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 Vit s 400 470 540 mV
ITRIP input hysteresis Vit pvs 40 70 - mV
Vopand Vessupply undervoltage Voouv+ 108 | 121 | 13.0 v
positive going threshold Vasuv+ 10.8 12.1 13.0
Vopand Vessupply undervoltage Vopuv- 9.5 104 | 11.2 v
negative going threshold Vasuv- 9.5 10.4 11.2
Vopand Vessupply undervoltage VoouvH
. 1.0 1.7 - \"
lockout hysteresis Vesuw
Quiescent Ve supply current _
(VBX only) |QBS H|N =0V - 300 500 HA
Quiescent Vppsupply current
I Ln=0V,Hnx=5V - 370 900 A
(VDD only) QDD IN INX W
X ins Vin=5V - 1.0 15 mA
Input bias current for LIN, HIN
Iin- V=0V - 2.0 - HA
Input bias current for ITRIP Iirip+ Virp=5V - 65 150 MA
Input bias current for Vo lro Veo=5V,Virrp=0V - 60 - PA
Vrooutput voltage Vo l[ro=10 mA, Virrp=1V - 0.5 - Y
Bootstrap diode forward voltage Vegso | lF=20 mA - 2.6 - \Y
Vs(v) or Vs(w): 300 V, T,= 25°C 35
Bootstrap diode resistance of U- Vsand Vsw =0V, T,=25°C 40 Q
phase! Resv) | Vgyor Vswy=300V, T,=125°C |~ 50 -
Vs(v) and Vs(w) =0 V, T,= 125°C 65
1 Resw) F Resw) BIE S ResuB[E]
Datasheet 110f22 V31
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7.1 WA ERERSD
L. . Value .
Description Symbol Condition - Unit
Min. Typ. Max.
Turn-on propagation delay time ton - 605 - ns
Turn-on rise time t, Viw, =5V, - 15 - ns
T itching ti t =254, 60
urn-on switching time c(on) Vo= 300V - - ns
Reverse recovery time t - 80 - ns
Turn-off propagation delay time Lot Vi =0V, - 685 - ns
Turn-off fall time te lc=2.5A, - 180 - ns
Turn-off switching time te(off Voc=300V - 210 - ns
Short circuit propagation delay time tscp From Vir,mn+to 10% lsc - 1450 - ns
IGBT ¢ ( lud Vpc=300 V, [c=25A
urn-on energy '|nc udes E. T,=25°C ] 20 ] "
reverse recovery of diode)
T,=150°C - 35 -
Voc=300V,Ic=25A
IGBT turn-off energy Eoft T,=25°C - 40 - puJ
T,=150°C - 70 -
Voc=300V,Ic=25A
Diode recovery energy Erec T,=25°C - 10 - uJ
T,=150°C - 25 -
7.2 =HIEE 5
L. . Value .
Description Symbol Condition - Unit
Min. Typ. Max.
Input fllter time ITRIP titrip V|TR|p: 1V - 530 - ns
Input filter time at LIN, HIN for turn
Onpand off tFIL,IN V|_|N, un=0Vor5V - 290 - ns
Fault clear time after ITRIP-fault triter 40 65 200 s
. Vun,uin=0 or Vun,un=5V,
ITRIP to fault propagation delay trr Vire= 1V - 680 1000 ns
Internal deadtime DT - 380 - ns
Bootstrap diode reverse recovery f o 1= 0.6 A, di/dt = 80 A/ ] 50 ] ns
time
Datasheet 120f 22 V31
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L. . Value .
Description Symbol Condition Mi T " Unit
in. yp. ax.
Resistance Rntc Tnre=25°C - 85 - kQ
B-constant of NTC
(negative temperature coefficient) B(25/100) - 4092 - K
thermistor
36500
\ ® o T[C] Rmin. [k Rtyp. [k0] Rmax. [k
o 0 aoL | e ] 50 28.400 20.972 31.545
g zm s \ 7 80 19517 20515 21514
c » ! !
S \ :§2° \ , 70 13.670 14.315 14.960
£ o Z \ _ _ _ |
% \ s T \\:‘\\ s 3 8. 80 9745 10.169 10593
2 1 H i i H
T 150 \ £ . T - ] 90 7.062 7345 7628
S £ s HT
i ALY T T T 100 5.199 5.338 5576
.E 1(ID —— Dm 56 60 65 70 75 &0 85 9 9 100 106 110 115 120 15 130
£ \ Thenristor _ _ 110 3.856 4.009 4.163
a el i
£ = \ = 120 2.900 3.024 2.149
. ¥ \__ [ T v ' 125 2527 2639 2.751
40302010 0 10 20 30 40 5 60 70 & 90 100 110 120 130
Thenistor tenmperature [ C]
El6 8 FBPHRE (B - 'R E B £k R TR A%
(E2EE, B2FMRARMA)
Datasheet 130f 22 V31
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L. . Value .
Description Condition . Unit
Min. Typ. Max.

Comparative tracking index (CTI) 550 - - v
Mounting torque M3 screw and washer 0.59 0.69 0.78 Nm
Backside curvature Refer to Figure 8 -50 - 100 um
Weight - 6.15 - g

Datasheet 140f 22 V31
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10 REFRE

UL certification File number: E314539
Moisture sensitivity level
(SOP23 only)
RoHS compliant Yes (Lead-free terminal plating)
HBM(human body model) class 2
ESD CDM(charged device model) c3
class
Datasheet 150f 22 V31
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12.1 BRI R R E

I
<

Ho2 @
vs2 Vv (21) 3-ph AC
Motor
1 ==
Ho3 } 1
vs3 W (20),
#5
— (7) HINU) Nt
— I(s) HINY) HINZ Lot
— I(e) HINW) HNG (19} yq
— X( 0)LINU) : ]
Micro f— %“ DLINY) N2 o ¥ 74
(12) LIN(W) #6 - Y
controller T A
VVVVVfI I ¥ e e
VDD fine O— ¢~ —y 1y —(ju11v00 wo [y Power
LT TlT ) - i GND line
I«: >:j - L): asymRe | Lo3 —‘ é
T5°"3-3VP°W9" J. TI (16) vSS vss NW ( 7)rY 5 g
fp— T mmmmmmmm I § s
T t it / U-phase current sensing| < — |
#2 V-phase current sensing|«—«¢ T —
W-phase current sensing|e—i¢ —
<Signal for protection> —_— A = :ﬁ

10 B RY R FH BB B&

o #1MINSSH
- Bl RC ISR BB RIEEIMNESRAE (B0 1008, 1nF) o
SEREARNELIPM (KEZVsSIED o
o #2ITRIPEBER
- AR LERIPTHEEHEE, BINER RC ISR B,
- ISR EB ARSI SR ITRIP 0 Vss 51 Bl
o #3VioFRER
-Veo I AT RIE. REREHEMNBMERFZESELNZESV/33VHRERE,
- RCISRBREEFILITHIZZNAIE,
o #4Vp-VsEBER
- TS EMNZEsERIREBENBRIINEEIR Ve FIVs 51/,
o #5IRUNEBR
- IPM. RUNEBZS. EKiFEBPEZBIRELN R AT EERE,
o #6 ERIFHEE
-RZUBRINMER sMD BUEBFAZE, LIRER/DZE B,
o HTIEMZ
- BBEANE SHIN EZETE— 1 m b BT 1EEED REAESEI R iR,
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— VDC =300 V, VDD = VBS =15 V, SVPWM

w

z T, <150°C, T, < 125°C, M.I.. = 0.8, P.F. = 0.8
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