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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

i EA

HIN (U, V. W) #1 LN (Uu. vo W) ({RMIFD Y
=M=EHEISIE, SI#7-12) Sch{@rigger

XLe3 | M IEIBEE, FITFHSIME IGBT, HiE i e
B SR\ HERGTES 3.3V 951 ves b1 | SwTonieveD

W TFRA LSTTL A CMOS . EBIREnhHAE, : :
TRERMABRNIIREL sko WTFAIEM, Flgure3  Inputpin structure

& oS R B LURIPS I B, N\ R i L oo
R B RIR S R 28 A1 R I I N B o = A o a1 [T
E’gu;‘é):ﬂgo LINJ_|'— LIN : !

N8 A5 ISR 2R B TSR BT 8t run BOIEHIBK o low o

SR 2R TAF S TN EAFRo Figure4  Input filter timing diagram

IR AR 50f17 V24

2017-09-06



FHRISERBIERSA (cIPOS™)

IKCM10H60GA

eon
_

ATEBEIE, BNAERBET 0.5 us 895
N TRE,

SRR IRSh 23 F IR IE T BH IE TS RITHEE, B
% T E—E BN IRIEsh 23 E A F S8
A& (BPHO1 # LO1. HO2 #1 LO2. HO3 #
LO3) o HE—EMMHE N EAWBIER, R
BERAHBUEHR A ECE, NMEZERR
EHFRIFELZTESRS.

IXcHas IC i@ E A 380ns Mg/ N\FEX BYE],
LURZ D SMNERERIR T X 5| 2R X Fil,

VFO (MFEHIHM NTC, 5|k 14)

% VDD SIREEEI{REE ITRIP il & 1D 74a MBS,

VFO S|HISIERIRIRIE, SMEBRE— LA
SENHE

VDD cipos™
From ITRIP - Latch
VFO ¢
I
V8S - From UV detection
Thermistor
Figure5 Internal circuit at pin VFO

E—5 | IRl E1%3458 NTC, 3% NTC LL VSS AE
Z, NS ERIEBFRERE TV, MR T R
[ERT B EEE R A 1228,

ITRIP (GHMIHEE, 58 15)

CIPOS™i@EiZ I ITRIP 3 NIEHEE IGBT SEEBBAREE
R IR M RAANINEE. ITRIP LbiREsHE

(HBY{H 0.47V) LLVSS #AEE, WMNREIE
ey (BREVE: trremin = 530ns) BIP51EIXEHES
KM RN IR RS 14

RN STEEE /9 1000ns BILERT 5K R
IX=hasRIFR A fi o

PR BRI EIZ B &R/ \0uso

HAEFM

6of 17

vDD. VsS (fEMIZHIBREMESE, 5|8 13, 16)
VDD RITHIEIE, ©RBNEEMBEHINERRIR
HER, WANBESE VSSiEit,

L B 3J5 B R AR B RV BB VDD = 12.1V BY, R[E
RIPEER A B EIETT,

X vDD B JEEB[E{KF VDDy. =10.4VEY, IC KX

AP A MRk IKEhEspY . XA LEIGBTE S
RS TR EBEESR, MMEREIIFEE X,

VB (U, V, W) f1 vs (U, v, W) (S EMIER, 58 1-
6)

VB E VS BEiABEBE, SEMEIREBERLL
IRBESMN SR = EM BRI R 23 1 R ST AR EB IEAB XS
F VSS iF 5o

HRFIhFER, FohIRohRBEMBEBREE,
RIEWMzITE, BE_EFHEEHEE(E I Vesu-
=12.1V, FB%@fEEEﬂ{EjUVBSUV =10.4V,
VS(U,V,W) T3¢ vSS BEBY -50vV fa BB E A B IRE
=M. XtWHBERBRIEELSEHTREL
o

NW. NV. NU (f&MI&Z534%, 518 17-19)
BEMLZSGSRETBEFNEE—HINER. BN
RERE4ERE 55 |H) vsS MUiEIE, LUBGRARNE
A9 R R B[R B

W, V. U (BMZ5tRFMEMELR, SIH 20 -
22)

XLES|HIZ BN UL V. WEINSIR,

P (ER&MNEE, 5k 23)
=1 1GBTs EFEERLEE, EEITENSE,
SR EAREEBIZ450V,

V24
2017-09-06



FHRISERBIERSA (cIPOS™)

eon

HAEFM

IKCM10HG0GA —
BN ERATEE
(GNFEAFR5BR, 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 - V
Operating case temperature range Refer to Figure 6 Tec -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 Ven(surge) - 500 v
Tc=25°C, T,< -10 10
Output current ’ | A
utputcu 150°C Te=80°C, T, ¢ 6 6
<150°C
Maximum peak output current less than 1ms lc(peak) -16 16 A
Short circuit withstand time* Vpc<400V, T,=150°C tsc - 5 Us
Power dissipation per IGBT Prot - 23.1 W
Operating junction temperature range T, -40 150 °C
Smgle IGBT.therr_nal Rewc i 5.49 KW
resistance, junction-case
Smgle dlodfa thermal Rewco ) 6.38 KW
resistance, junction-case
FS I8 43
.. . 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 & Vira 1 10
Switching frequency fowm - 20 kHz
LI R B R ERR T 10000% ; KRR IBIFRATIE] K F 1S,
7o0f17 V24
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bRIESBIHER, FRBBREIIILU Vss BAIASE LB E,

Value
Description Symbol . Unit
min typ max

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

. 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
Tc Point
= C
E |
=
= 12.mm |
—
O
EeT MER*
BRE 6 PIEE R ZIMIERINEN S RERIELX, HESHEREIRHIAENER.
8of 17 V24
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L. .. Value .
Description Condition Symbol . Unit
min typ max
lc=6A
Collector-Emitter saturation voltage | T,=25°C Veegsa) - 1.8 2.6 v
150°C - 2.3 -
[r=6A
Diode forward voltage T,=25°C Ve - 1.75 2.35 v
150°C - 1.8 -
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?ndVBSsupmyundervohage Voouys 10.8 12.1 13.0 v
positive going threshold Vesuv+
VDDapdVB?supmyundervohage Voouv- 9.5 104 112 Y
negative going threshold Vesuv-
VDD and VBS supply under voltage VoouvH
. 1.0 17 - 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 V24
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(SNF4%R35BE, v, =15V B T,=25°C)

.. - Value i
Description Condition Symbol - Unit
min typ max
Turn-on propagation delay time ton - 600 - ns
Turn-on rise time YT;X =5V, te - 15 - ns
Turn-on switching time \;DC: 3’00\/ te(on) - 80 - ns
Reverse recovery time ter - 90 - ns
Turn-off propagation delay time Vi, ain= 0V, ort - 770 - ns
Turn-off fall time lc=6A, ts - 90 - ns
Turn-off switching time Vo =300V te(oft - 125 - 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
SDi:e:laedtlme between low side and high DToun 05 ) ) us
Deadtime of gate drive circuit DT - 380 - ns
IGBT turn-on energy (includes reverse Vor= 320\/’ le=6A
recovery of diode) T,=25°C Eon ) % ) wJ
150°C - 135 -
Voc =300V, Ic=6A
IGBT turn-off energy T,=25°C Eoft - 95 - N}
150°C - 135 -
Voc =300V, Ic=6A
Diode recovery energy T,=25°C Erec - 25 - U]
150°C - 50 -
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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.. .. Value )
Description Condition Symbol - Unit
min typ max
Resistor Tnrc=25°C Rntc - 85 - kQ
B- fNT
cons'tanto ¢ . . B(25/100) - 4092 - K
(Negative Temperature Coefficient)
3500
35
- 3000 i | TrC] | Rmin. ke Riyp. [k0] Rmax. [kQ]
¢ "m\§ BN 50 28.400 20.972 31545
— ‘ gzs \//: |~ Max. i i .
g 200 | s | N\t 1 60 19.517 20515 21514
£ §
g \\ \\ 70 13.670 14.315 14.960
2000 £ s \ |
] \ g, N 80 9745 10.169 10593
; \ | | E TN
w 1500 g, ™ 7 90 7.062 7.345 7628
B " S —
] o0 \\ 100 5199 5383 5576
IqE', Q\ Thermistor temperature [T] 110 9,856 4009 4163
E 50 N 120 2900 3.024 3149
N 125 2527 2639 2751
0 ]
40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Thermistor temperature [ T]
El7 8B FEFEE-RE AN RIE
(B2 ERESERMAEID (AN2016-10 CIPOS Minifi AR BEEAY )
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
I+
A0 nNnnnan
’ L Lt
N .(/’""
//I "&L +
o}
2 e
R
Es TEENEUE
¥IEF MR 11of17 V24
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Micro
Controller

Temperature monitor
<Signal for protection> B T

1. RBAGESHR

- ATHREBEFXSEMNBANESERS,
- Cw R PIREHBEEIR Vss 51 R

2. ITRIPEEER

3. VFOEEER

0 VS
RBS1€ " U2
(3) VS(V)
#4
(4) VB(Y) . oz ]
RBS2 s Ve v (21) 3-ph AC
Motor
Vsw)
L ==
VBW) . Ho3 | T
# . #
— 7) HINW) N
— (8) HIN(V) HN2 e I
— o HINW) N NU (19)/Ng
= Ko,
= Lo
:( e o] 5 #7
— . (12) LINGW) N v
eSesgSeSE5eS I NV (18) A
VDD line s e (13) VDD oo oo oo »Power_
T T I (14) vFo o i GND line
o = h G P wof—] v
N ]
| s0r3aviine T s s w anc§, £S
D 1 Bl | 58
#3
U-phase current sensing |<«—«¢ ——
#2 V-phase current sensing |«—¢ {—
W-phase current sensing |<—i¢ iJL ——

SLEY I P FR B

<8ignal for protection>

PN
3

- JBRERIPEBIRIE, Cree BIURTERFIHES

plin

B2 25 R CiilE oK BB BB o

(100Q, 1nF)

ITRIP § Vss 5 | IRV 1L B o

- VPO Rt RTFRIEE. LESATBEAIBMEBME Re Lz 5V/3.3V BEERIIER,

- BIUERCERBBIERA

VB-VS H &

ap s

BESE

Pl il s D A= e

- PUFHEREENEA NSRRI VBAIVSS |,

5. IRUKEBR

- CIPOS™MMIRUEER (BIESD

6. IR

i

- NfEASMDEY B RAF B R SRR H v B R o

7. EMAR

- EWERENNEOREEN—NRLDE, FERAERE.

HAEFM

120f 17

FEFE) Z [B]AYiE L VR AT BERYSE.

V24
2017-09-06



o~ _.
PHIERBERS (CIPOS™) @flneo/n

IKCM10H60GA

FF < B BI A E X
HINx \ 2.1V
LINXx
0.9V ——
tr
toff ton
. r 10%
ICx
90%
tr
VCEx 10% w) 10%
teof)

& 10 F<BYiE)FE X

ST 130f17 V24
2017-09-06



o~ _.
BEIEREERS (CIPOS™) Qflneon

IKCM10H60GA _—

B S

16 - 16 - 16
T,-25TC s Vbp=16V / =
— 14 z : —_— 14 - :.
< 3 < - / B z 1 v
€ 12 2 € 12 oL S d
@ ! 5 €
E ; E 8
3 10 ~ 3 10 - 5 4
Pt . e o )
: / 5 /A 2
£ 3 . E 3 L2
"6 & "B S ©°
5 N 5 o o ¢ / —T=25°C 7]
5 y = =26 : ?
g 4 ; \¥VDD=15V 8 4 ’ -C't: E . N..T=150°C |
° - - - VDD=20V 3 S - - T=150 £
(S ] o 2 w2
oLl oL LA .
00 05 1.0 1.5 20 25 30 35 40 45 50 55 00 05 10 15 20 25 30 35 40 45 50 55 00 05 10 15 20 25 30 35
VcE(sat), Collector - Emitter voltage [V] VcE(sat), Collector - Emitter voltage [V] VF, Emitter - Collector voltage [V]
Typ. Collector - Emitter saturation voltage Typ. Collector - Emitter saturation voltage Typ. Diode forward voltage
12 030 T T T T o
1 ey . [ oo ar s = |
‘§'1o . =5 | High side @T =150°C. . e 2120 .
w 0 Y- 4 [ - " O
2 . 8 Low side @TJ=25°C _\ L. 4 High side @T =25 C
2 o9 . 2 . - - igh si =150° N
3 High side @T =25°C ; Low side @TJ=150°C - g 3 100 High s-lde @TJ 150°C. - -
£ 08 - ] £70.20 = Low side @T =25°C
2 High side @T =150°C. . s 5 TR % g Low side @T =150°C
@ L . L @ L H = -
& 07 Low side @T =25°C \ K = B \// > & 3
£ 06| Low side @T =150°C. . ... _E 0.15 g
§ M ) S i / 8 S -
H 05 > H 8 N
. - (] $*
c 04 - &= 010 8 e
5 N- %S 5] % 5 40 -
go3 \ X‘ £ 2% E v I X
Fo2 005 L G 20| .° e
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