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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 3iBH
HIN(U, V, W) & LIN(U, v, W) ({EFEMRSERE MEPRREIREAEUETY 380 ns BYBATSLIXALIE),
12 (8, 21 7-12) LU ETFHERY 1IGBT BIRZ X Filo

LS| A ESE, EIRSEESIERN IGBT,
Veo (EXPEIGHA NTC, 51 14)

M AL SR\ A E X THRE LSTTL A W | Voo ZWED ITRIP AT AT, Veod)|

CMOS RZ, HHIRHHEBEERE 33 Vo AP MISHE TAERITE, FOB BT SMER L Hra e,

BT —ANY skQ WTRIEE, BTFESES

THERE TR BN, FIRMET —NFHHAIL VDD

RIPEIM, SNBSS SO AIIR A SR AT

AT N B AT IR A H 4 —<

D82 75 38 SR SR 4D 461 b R SR B )t BE AT MO 1B VoS T Thermistor From UV detection

oo B 4 WA TIERSNTERE, ARG

£5TF 1 ps 95N BKEL,

ClpOs™

From ITRIP - Latch
VFO

Figure5 Internal circuit at pin Vi
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3.1 1RIREB 53
Description Symbol Condition Value Unit
Storage temperature range Tste -40 ~ 125 °C
Operating case temperature Te 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 LR
Description Symbol Condition Value Unit
Max. blocking voltage Vees 600 v
DC link supply voltage of P-N Ve 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 +10
Output current? e A
Tc=100°C, T;<150°C +6
. Tc=25°C, T,<150°C
Maximum peak collector current Ic(peak) +20 A
less than 1 ms
Power dissipation per IGBT Prot 26.1 W
Short circuit withstand time tsc Vpc=400V, T,=150°C 5 us
3.3 =
Description Symbol Condition Value Unit
High-side offset voltage Vs 600 v
Repetitive peak reverse voltage of
bootstrap diode Vs 600 v
Module supply voltage Voo -1~20 v
High-side floating supply voltage
& & SUPPyVOTag Ves -1~20 !,
(Vereference to Vs)
Input voltage (LIN, HIN, ITRIP) Vin -1~10 V
LRk B E R B HAR 48R R,
Datasheet 8of22 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 Y R
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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(VDD: VBS =15V *D TJ = 25°C, ﬂﬂffﬁ%'ﬁﬁﬁﬂ)

6.1 AR 3

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

_ lc=6A, T,=25°C - 16 | 20
Collector-emitter voltage Vegsat) =6 A, T)= 150°C ) 18 ) v
Collector-emitter leakage current Ices Vee=600V - - 1 mA
Diode f dvol v lr=6A, T,=25°C - 175 | 22 v

iode forward voltage F =6 A, T)= 150°C ) 18 )
6.2 =HIER
Lo . Value .
Description Symbol Condition - Unit
Min. | Typ. | Max.
Logic "1" input voltage (LIN, HIN) Vi - 2.1 2.5 Vv
Logic "0" input voltage (LIN, HIN) Vi 0.7 0.9 - V
ITRIP positive going threshold Vir s 400 470 540 mV
ITRIP input hysteresis Vit hvs 40 70 - mV
Vopand Vessupply undervoltage Voouvs 10.8 | 121 | 13.0 v
positive going threshold Vasuv+ 10.8 | 121 13.0
Vopand Vessupply undervoltage Vopuy- 9.5 104 | 11.2 v
negative going threshold Vesuv- 9.5 10.4 11.2
Vopand Vessupply undervoltage Vobuvi
. 1.0 17 - Vv
lockout hysteresis Vasuvx
Quiescent Vg, supply current B
(Voronly) logs | HN=0V - 300 | 500 | pA
Quiescent Vppsupply current
I Ln=0V,Hn=5V - 370 900 A
(VDDonly) QDD IN INX K
. lin+ Vin=5V - 1.0 15 mA
Input bias current for LIN, HIN
|IN- V|N =0V - 2.0 - lJ.A
Input bias current for ITRIP lirrip+ Virrp=5V - 65 150 MA
Input bias current for Vo Iro Veo=5V, Virrp=0V - 60 - HA
Vrooutput voltage Vro l[ro=10 MA, Virrp=1V - 0.5 - Vv
Bootstrap diode forward voltage VE 8sp l[r=20 mA - 2.6 - Vv
Vsw or Vs =300V, T,=25°C 35
Bootstrap diode resistance of U- Vswmand Vsw =0V, T,=25°C 40 o
phase! Resw | Vg or Vs =300V, Ty=125°C |~ 50 -
Vsw) and Vswy=0V, T,= 125°C 65

1Rgsw) F Resw) FYES ResutdE

Datasheet 110f22 V31
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7.1 Uik

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

Turn-on propagation delay time ton - 670 - ns

Turn-on rise time t, Viw, =5V, - 20 - ns

Turn-on switching time te(on) {;;fg(’)o y - 80 - ns

Reverse recovery time ter - 110 - ns

Turn-off propagation delay time Lot Vi =0V, - 820 - ns

Turn-off fall time tr Ic:’6 A, - 170 - ns

Turn-off switching time teo | Voc=300V - 180 - ns

Short circuit propagation delay time tscp From Vir,mn+to 10% lsc - 1250 - ns

IGBT turn-on energy (includes Yoc=300V, l.=6A

reverse recovery o?éliode) Eon T.=25°C ) 110 ) KJ
T,=150°C - 155 -
Voc=300V,Ic=6A

IGBT turn-off energy Eoft T,=25°C - 155 - puJ
T,=150°C - 220 -
Voc=300V, Ic=6 A

Diode recovery energy Erec T,=25°C - 45 - uJ
T,=150°C - 75 -

7.2 =HlE
Description Symbol Condition - Value Unit
Min. Typ. Max.

Input filter time ITRIP tirrip Virrp=1V - 530 - ns

Lnnp;th]Lllct)?fr time at LIN, HIN for turn i Vi sm= 0V or 5V ) 250 ) ns

Fault clear time after ITRIP-fault triter 40 65 200 s

ITRIP to fault propagation delay trr x;‘zl:r : 3 orVumun=5V, - 680 1000 ns

Internal deadtime DT - 380 - ns

E(;qo;strap diode reverse recovery f o 1= 0.6 A, di/dt = 80 A/ ] 50 ] ns

Datasheet 120f 22 V31

2023-06-23



CIPOS™ Mini in fineon

IGCM10F60GA
FhagEakE

8 FASNERH

Lo . Value .
Description Symbol Condition - Unit
Min. Typ. Max.
Resistance Rntc Tnre=25°C - 85 - kQ
B-constant of NTC
(negative temperature coefficient) B(25/100) - 4092 - K
thermistor
3600

T M T[°C] Rmin. [kQ] Rtyp. [kQ] Rmax. [kQ
e AN h ] 50 28.400 29.972 31545
=, Q
) f‘zs | 60 19.517 20.515 21514
o 2
5 2° 70 13.670 14.315 14.960
H g 15 i
% 5 80 9745 10.169 10,593
(] 92 4
- 5 . ] 90 7.062 7.345 7628
=) 'E 5 ——
] i 17 _ 100 5.199 5.388 5576
.E nﬂ] 5% 60 66 M 7B _&) 85 90 9% 100 105 110 115 120 125 130 -
= Themistor temperature [ ] 110 3.856 4.009 4163
5
|'E 120 2.900 3.024 3.149

N el ]
el 125 2.527 2639 2.751
0
40 30 2010 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Thenmistor temperature [ 'C]
Figure6 Thermistor resistance - temperature curve and table
(For more information, please refer to the application note)
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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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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) B
@ Motor
vss W (20, v
= 3 ]
= G| e -
MiCrO - :((W LINGV) LIN2 o 4{ ¥ 74
Controller T i —g—-(YUALNK) s #8.
e Sy " “_— - N gy | o ;
VDD line o e I‘:’::Z Voo —— ' T "GN Ine
I: D_:._T + g ‘I( ’(WS)ITR\P " Loa—‘@ :
_TSora.3V power: J. %I (16) VSS ::: NW (17) Ay ég
e VVVVV T Mhemisﬁor T § 8:.
U-phase current sensmgj E Ebi
i PO Se=
<Signal for protection> —?7
10 BREY L FE BB ER
o #1INSSHERE
- AJfE A RC IR BRI NE S 1A (W1100 Q. 1nF) o
SERERSBNERIPM (LEZ Vs 5IH) o
o #2ITRIPEEER
- AR LEGRIFThRE M EE, BINfER RC ISR B,
- SR B A 23N FEAE ITRIP F Vss 51
o #3 VFOEEEg
-Veo SIBI AT R I, NERAGEHSMBMEBIRKZESLLAE5V/33VHRERE.
-EIR RCIBK BN E T FRITIEHI SRR E,
o #4Vp-VsEBES
- AT EEMNE o EIREERNE RSN TER Vs F1Vs 51,
o #5IRRER
- IPM. TRUKEBE. KiFEBPE ZBIHEL N R AT RERT,
o #6 EMRIFEEFR
-SRFUEINAER SMD BUEBPHSE, LURERID B,
o HTIEMMER
- BRMAE S HNIEET— TR L. BIGSEN1EZET 57 /R BE2R AR i,
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Vpe =300V, Vyp = Vgs = 15 V, SVPWM
T,<150°C, T <125°C, M.l. = 0.8, P.F. = 0.8
8

N \
6 \\\ fow =5 kHz
fsw=15 kHz\

BRI, o[Arvs]
N

0 25 50 75 100 125 150

=38, T.[°C]

11 BRAKTI{EEFISOA!

RA TR SOA RAETF AT RBAB TRMNNATRAZ—. LRI IERASOAR RERIEA FRYSE
PR ERAMmEL.
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