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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 (Uo ve W) (fEIFD O
SM=HEISIE, 58 7-12) EIIH: |_Lr INPUTNOISE|
X |EINIEZE, BFIEHIRER 16BT. Hil <siaf) Fueosy [ L PUTER
TR BN DERRERE 3.3v B4R
W TFRS LSTTL #0 CMOS » HIREEHERIE], Figure3  Input pin structure
TRBRABAENI&EL ska BTFAIEBM, 3 — —
FCE TN EH AL B B& LURIFS IR S N 45 A VT e VT e
& 28 A1 05 75 78 0K 88 BT 5 R 6l %2 4 N Rk omp == £ o | e |
RIS, . . high
N 75 SR 28 M I TS R B Bl ten R HIBK Ao o '
S SR T /e 5 U E4AF e Figure4  Input filter timing diagram
MR 50f 17 V25
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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 cipos™
From ITRIP - Latch
VFO ¢
—<

VSS From UV detection

Thermistor

Figure 5 Internal circuit at pin VFO

E—3IBIET E$Z3h18] NTC, 3% NTC L VSS A&

Z, SNE LRIEBEEEESY, WRT ERE

[Er A Bz E IR IERS.

ITRIP (2 7HMIHEE, SIR 15)

CIPOS™IBiZ & ITRIP MINIEIZE IGBT LBk EE

MR IR MINEE, ITRIP LLIR2ZH(E
(BBY(F 0.47v) LLVSS ASE, BNIEEIE

HEE (HBYE: trrewin = 530ns) BIPA1EIXTHES

M B EE IR R4

RN ESTERE N 1000ns BIZERY 5 % A%

IXEhBZHIFTE L.

PR EREY IR B B /]\40uso
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vDD. Vss (MBI RMEE, S| 13, 16)

VDD ZEFIEIR, ©AMNEZEMNAHINRER
MR, HMNEESE VSSiEh,

L B3R R AR B AU BB VDD = 12.1 V EY, RE
RIFEBEE AT 0 A B BRI T,

%4 VDD EBJEER/E{ETF VDDy.= 10.4V BY, IC ¥&x
I FR B MR IR Ehes AYta o XA LEIGBTIES
BRETHIREBEDE, MMmEREINGEL K,

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

VB E VS E=iEBREE, SEMEBRERR]LL
ERBESMN SR = =M BB R Th =R 88 14 & 94 Ak B8 [E AR X
F VSS E5ho

HRFIh3ER, FahIRohRBER B A B R,

RIEKRMZITEY, BE_EFAHREHEEE Vesu-
=12.1V, TFPREREHEHEEE Ve =10.4V,
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B AT EE

(SNF4%R35BE, v, =15V B T,=25°C)

RIRE S
.. . Value .
Description Condition Symbol - Unit
min max
Storage temperature range Tsig -40 125 °C
Isolation test voltage RMS, f=60Hz, t = 1min VisoL 2000 - V
Operating case temperature range Refer to Figure 6 Te -40 125 °C
PR
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 Venisurge) - 500 v
Tc=25°C, T,< -15 15
Output current ’ | A
utput et 150°C Tc=80°C, T, ¢ 10 10
<150°C
Maximum peak output current less than 1ms lc(peak) -30 30 A
Short circuit withstand time* Vpc< 400V, T,=150°C tsc - 5 Us
Power dissipation per IGBT Prot - 27.4 W
Operating junction temperature range T, -40 150 °C
Smgle IGBT.therr_nal Rewc i 457 KW
resistance, junction-case
Smgle dlodfa thermal Rewco ) 4.96 KW
resistance, junction-case
RIS
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 g Vitrip -1 10
Switching frequency fowm - 20 kHz
L IFRR RGBT 10000% ; FEERIBIPRATE] KT 1S,
7o0f17 V25
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REBERLE

PRAEZHIREE, FRIBEBEINU Vs BAIASE LI BE,

L. Value .
Description Symbol in typ max Unit
DC link supply voltage of P-N Ven 0 - 450 Y
High side floating supply voltage (Vs vs. Vs) Vs 135 - 18.5 v
Low side supply voltage Voo 145 16 18.5 v
- AVgs -1 - 1
Control supply variation ’ V/us
PPY AVoo 1 . 1 /M
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 FIEE R ZIMIERINEN SEREWKIELX, FHFESHRERHARENER.
8of 17 V25
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HSS

(SNFH55032 R, Voo =15V B T,=25°C)

HAEFM

L. .. Value .
Description Condition Symbol . Unit
min typ max
lc=10A
Collector-Emitter saturation voltage | T,=25°C Veegsa) - 1.55 2.05 v
150°C - 1.85 -
[r=10A
Diode forward voltage T,=25°C Ve - 1.55 2.05 v
150°C - 1.6 -
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
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) " 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 - UA
ITRIP input bias current Virrip =5V Iirip+ - 65 150 MA
VFO input bias current VFO =5V, Virrp= 0V Iro - 60 - MA
VFO output VOltage lro=10mMA, Virgp= 1V Vro - 0.5 - \
90of 17 V25
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IKCM15F60GA

S SE

(SNF4%R358E, v, =15V B T=25°C)

.. - Value i
Description Condition Symbol - Unit
min typ max
Turn-on propagation delay time ton - 560 - ns
Turn-on rise time Vuw, =5V, te - 25 - ns
[c=10A,
Turn-on switching time Ve = 300V te(on) - 100 - ns
Reverse recovery time ter - 150 - ns
Turn-off propagation delay time Vi, ain= 0V, ort - 800 - ns
Turn-off fall time lc=10A, ts - 70 - 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 65 200 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, lc= 10A
recovery of diode)gy ( T,=25°C Eon ) 205 ) KJ
150°C - 295 -
Voc=300V, Ic=10A
IGBT turn-off energy T,=25°C Eoft - 180 - N}
150°C - 270 -
Voc=300V, Ic=10A
Diode recovery energy T,=25°C Erec - 70 - U]
150°C - 120 -
HEBEBRSH
(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 V25
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EHRIERBRERSAE (cIPOS™)

IKCM15F60GA
b Gz
.. . Value .
Description Condition Symbol - Unit
min typ max
Resistor Tnre=25°C Rutc - 85 - kQ2
B- fNT
cons‘tanto ¢ - B(25/100) - 4092 - K
(Negative Temperature Coefficient)
3500
% T T[*C] Rmin. [kQ] Rtyp. [kQ] Rmax. [kQ]
3000 |~ Min.
C_@ \ = Typ. 50 28 400 20972 31.545
= ‘ 9‘._.] 2% Q L1 | —— Max.
§ 2500 gm X 60 19517 20515 21514
n g 70 13.670 14.315 14.960
B 2000 € N
] 8 \\ 80 9.745 10.169 10.593
¢ (N i |
. 1500 g S 90 7.062 7.345 7628
] FS : L
1] \\ , ] 100 5.199 5388 5576
Ig 1000 50 S5 60 65 70 75 B0 85 90 95 100 105 110 115 120 125 130
B \\ rmistor temperature [ (] 110 3856 4009 4163
B 50 \ 120 2.900 3024 3149
NG|
. \§! 125 2527 2639 2751
40 -30 -20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Thermistor temperature [ C]
E7 A8 B E-RE & KRR
(B2 ERESENAEIC (AN2016-10 CIPOS Minii Ri%EAY )
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
.00 0 0.0:0
i\ AN PRl )
OTTTeT ™7 °7
Els FRENEME
¥IEF MR 11of17 V25
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SRR P FR R
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0 VS(U r
Iz, VB(U) vB1

'
(3) VS(V)
#4
(Ve e o2 |
a2 E -

5 VS
5 VBW) - Hos } ==
RES{ vs3 W (20)
#1 > #5
— 7L HIND) HNT
— Im) ) ° Lo ——]
— :]:m, HINW) 5 195, 3
Micro T LN, N2 | w7
:(1121 LINW) ™ s #6
Controller e s e e g . 1 ™ .
VDD line 12,v0D oo D S— & ower
= T :( (4 vro o ] GND line
i '
I: D—«:J T :( sme | o Los 4{ v
T 5 or 3.3V line l ‘L:( F 2 o
‘ ol (16) vss vss et g9
— T X hemistor I § S
#3

- U-phase current sensing
Temperature monitor #w N
V-phase current sensing
W-phase current sensin,
<Signal for protection> —_— . P 9 hd
<Signal for protection> T

AXx12a
]

9 BRLEI R P ER BK

1. BWANESHR
- ATERESEAXRSIENBANESRE, NRERICEKER, (100Q, 1nF)
- Cn AR ETREMIERIT Vss 51 RE
2. ITRIPEBE]
- JOBRRIPERRIRTIIE, Cree HIUBIERFIRESE ITRIP F Vss 5 |HIAVIE
3. VFOHBE&
- VFO R ATRAL. WESEFEET SIS R EHIZE 5V/3.3V BB HIRRIIER.
- BICRRCOERBHRER TR ELMITH RNUE,
4. VB-VS EBER
- EFMERBENBE MR TRt EEIaVBIVSSI R,
5. RUEBR
- CIPOS™MITRINEE R (B14E 53 M B FE) Z iBI ALk R BT RERY AR,
6. mEERE
- RZfEFISMDAY BB AR SR A BE PR SRR LD L 2 B FE R
7. #EHA
- BEMERMNERRBEN— 2L S E, HFERATRER.
BT 12017

V@, 3-ph AC
Motor
== ==
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IKCM15F60GA

B S
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T=25TC : £ /

N
N

]

7

o

8 -
v, \:._VDD“‘W -
== = VDD=20V

0
B

©

; 7
i

0 .
0.0 0.5 1.0 15 2.0 25 3.0 3.5 4.0
VcE(sat), Collector - Emitter voltage [V]

Typ. Collector - Emitter saturation voltage

3

I¢, Collector - Emitter current [A]
&
s

N
o

VDc=300V
Vbp=15V

| |
|- High side @T =25T
High side @T =150 C -

o

o

IS

q
E
g
g AN
=2 L de @T =256C
[=2] ow side - L4
< W side @T, . d
£ 1.0 |- Low side @T =150 - - - a
£ : : e
Z o8 > L] i
c ¥ \ ‘ >< e
S 06 = =
E a7
2 o S
£ .0 B i e 0 O e et
S 0. L
s e
0.0 ==
o 3 6 9 12 15 18 21 24 27 30

Ic, Collector current [A]

Typ. Turn on switching energy loss

@
=1
53

Vpc=300V
VDD=15V

[ ]

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

~
@
=

~

o

53
T

o

Q

=}
T

@
Q
S

a
Q
=

@
Q
53

ton, Turn on propagation delay time [ns]

&
@
=

o 3 6 9 12 15 18 21 24 27 30
Ic, Collector current [A]

Typ. Turn on propagation delay time

500
T I
450 Vbc=300vV _|
VDD=15V
400 | |
350 |- } | —
\: High side @T,=25C

- - High side @T =150 C —

= Low side @T,=25C
250 \f‘ : 7_ g
P

- - Low side @T,=150C
i

te(off), Tum off switching time [ns]
]

o 3 6 9 12 15 18 21 24 27 30
Ic, Collector current [A]

Typ. Turn off switching time

HAEFM

30

Vop=15V
27

24

21

18

15

12

9

. /.
3 / ’

0.0 0.5 1.0 1.5 20 2.5 3.0 3.5 4.0
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