(infineon
Control Integrated POwer System
O#) 0/ 3 He

IKCM15F60HA

Datasheet

Datasheet Please read the Importanilotice and Warnings at the end of this document V25
www.infineon.com pagelof 16 20170906


http://www.infineon.com/

o _.
#1 HNLI F ) HN? AL; N?> 0/ Q?L 3 SMN?( Inﬂneon
IKCM15F60HA |

4, <FPHN®HNM

TabIe Of CONENLS.........cce i e eerr e e e e e e e e e e e et e e e e e e enerre s saeeaaeeeaeeeeeeeeeenseaneaesaneeaeeaens 2
CIPOSIControl Integrated POWEr SYSteM.......ccocoiiiiiiiiiii e s s 3
FEAUINES .o e e e b b e e b amme e b e bee e naean 3
QLI Lo (L0 o) o] (1o o) o 1 USSP 3
DTS 0] 110 o OO P PP PP PPPPPRRP 3
)Y £y (=T 0B O o] g iTe [0 =1 (o SRR 3
(10T @) {1 [ 1 =1 (o o 1RSSR 4
Internal Eletrical SChEMALIC. .........cviiiieiieiieiiimce e ccee e e mner s e s s eeeeeeeeer e e rrersnssamnnseeseessesseensensennsnnsns 4
[T NS T o] 41T o ) SRSt 5
[T T o] o o SRS 5
HIN(U,V,W) and LIN(W/,W) (Low side and high side control pins, PIAI2).........ccccouueiiiiiiiiiiiiicceeeeeeeeeeeeiieees 5]
VFO (Faubutput, PiN J) ..o e immmr e s s 6
ITRIP (Over current detection fUNCioN, PIB)L..........coouiiiiiiiiiiimemii et mmmr e e mee e 6
VDD, VS3.¢w side ontrol supply and referenceRind3, 16..........ccoooiiiiiiiiiiiiiiceee e 6
VB(UV,W) and VS(U/,W) (High side supplies, PirEB)............uuiiiiiiiiiiiiiiimmiii e smmm e 6.
NW NV,NU(Low side emitter, PirL7-19) .........ccccueiiiiiiiiiiiiimmiiie e 6
W, V, U (High side emitter and low side collector, PIR2B)..............cccoooiiiiiiiiieeee s e e 6
P (Positive bus input voItage, PI@3)........ccooiiiiiiiiieii e s e 6.
Absolute MaXimuUm RALINGS.........ciiiiiiiiiiiir s cceeir e erree e e e e e e tra s e e e e e remaa e eeseesannnseeenssassnseeeenssnnsnnsrnns 7
7T 81 F= 0= o (o ) o PO 1
1Y =T ST o 1] o OO PEPRRRR 1.
(OT0T 11 0] BT =Tox 1T0] o FSS PP 1.
Recommended Operation CONAItIONS...........ccuuiiiiiiciiieiie e rr e e e rreese e e e e e esea e e s e e eesnnsmmmrasnaaeeanees 8
RS Lo o =T 0T (= £ S OPROPRP 9
DYNAMIC PArQmMELEIS...... .. i rrssi s e s s s e s s s s s s smmmrmnrnn 10
[ T0T0 1 =T O o= 1= T =T (=T 10
Mechani@l Characteristics and RatINGS....... ..o s e s nanes 11
Switching TiMeS Definition.......... . s 11
Circuit of a Typical APPIICALION...........cocuuiiiii e er e errrr e e e e e e e e s e e e en s eeeeensannnnssnns 12
Electrical CharaCteriStiC. ... .....uuuuiiciiciie it rmsr e e s ammme e e e e e e e s rnssnssnssnnsanssmmnsees 13
[ Tt €= o (=T @ T 1T 14
LAY Lo = o o2 15
Datasheet 20f16 V25

201+09-06



#1 HNL I

o _.
F )HN?AL; N?2> 0/ Q?L 3SMN?( |nf|neon
IKCM15F60HA ’

#) OH 3

# HNHENE A L0;/QN?BS MN ? G

$0; F CHR
W <LC>A?2UKFF6 |

&?; NOL? M
Fully isolatedDualln-Line molded module

! TRENCHST@®@PIGBTs

1 Rugged SOI gate driver technology with stability
against transient anchegative voltage

1 Allowable negative VS potential up tellV for

signal transmission at VBS=15V

Integrated bootstrap functionality

Overcurrent shutdown

Undervoltage lockout at all channels

Low side emitter pins accessible for all phase

current monitoring (open emitter)

Crossconduction prevention

All of 6 switches turn off during protection

Leadfree terminal plating; ROHS compliant
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Dish washes

HM

Refrigeratos
Washing machines
Air-conditioners

Fans
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Low power motor drives
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The CIPOBE module family offers the chance for
integrating various power and control components
to increase reliability, optimize PCB size and system
costs.

It is designed to controthree phaseAC motorsand
permanent magnet motorsin variable speed drives
for applications like an air conditioning, a
refrigerator and a washing machine. The package
concept is specially adapted to power applications,
which need good thermal conduction and electrical
isolation, but also EMsave ontrol and overload
protection.

TRENCHST@PIGBTs andanti parallel diodes are

combined with an optimized SOI gate driver for
excellent electrical performance.

3SMN?G #1 H@CAOL,; NCI H

1 3 half bridges with TRENCHST@P IGBTs and
anti parallel diodes

1 30 SOl gate drive

1 Pin-to-heatsink clearancedistancetyp. 16mm
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Bottom View

(17) NW

\ ) (24) NC
@vsy) o—— O NS L
(2) VB(U) ] s ~
) P e
@)Vvs(y) mT——
(4) VB(V) o 5 e
(GRVSI() B e—
(6) VB(W) D:I % ey
() HINU) ———]
(8) HIN(V) o o)W
@ HINW) T D (o)
((10)) LIN((U; Eaps
11) LIN(V) T——] 16V NU
(12) LIN(W) . D 9
(3)VvDD T
(14) VFO o | | (18) NV
15) ITRIP  T—— o . B
(16) VSS &
D

Figure 1  Pin configuration

) HN?LH; F %F?=NLC=; F 3=B?G; NC=

$ NC (24)
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(1) VsS()
(2) VB(U) VBlT HO1 Ii;?
Rest VS1 U (22
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o S |
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>
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(14) VFO VFO
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Figure 2 Internal schematic

Vv (21)
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Pin Number Pin Name Pin Description
1 VS 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 I8upply voltage
5 VS(W) W phase high side floating IC supply offset voltage
6 VB(W) Wrphase 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) Wtphase high side gate driver input
10 LIN(U) U-phase low side gate driver input
11 LIN(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
15 ITRIP Over currentshutdown 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 Wphase output
21 Vv Motor \f{phase output
22 U Motor U-phase output
23 P Positive businput voltage
24 NC No Connection

OCH $?M=LCJNCI H

HIN(U,V, W) and LIN(UY, W) (Low side and high
side control pins, Pin 712)

These pins are positive logic and they are ClIPOS™
responsible for the control of the integrated IGBT Schmitt-Trigger

The Schmitttrigger input thresholds of them are v |g INPUTROSEL
such to guarantee LSTTL and CMOS compatibility °5 Fumtosy L Ve

down to 3.3V controller outputs. Puliown resistor ves Viri Vit

of about 5kW is internally provided to prebias Figure 3 Input pin structure

inputs during supply starfup and a zener clamp is

provided for pin protection purposes. Input O b) )t e
Schmitt-trigger and noise filter provide beneficial N | N |
noise rejection to short input pulses. LIN_,_\_l_ LIN |_| !

The noise filter suppresses control pulses which are HO HO =

below the flter time teun The filter acts according ©° o o

to Figure 4 Figure 4  Input filter timing diagram
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It is not recommended for proper worko provide
input pulse-width lower than 1ps.

The integrated gate drive provides additionally a
shoot through prevention capability which avoids
the simultaneous onrstate of two gate drivers of the

same leg (i.e. HO1 and LO1, HO2 and LO2, HO3 and

LO3). When two inputs of a same leg are activated,
only former activated one is activated so that the
leg is kept steadily in a safe state.

A minimum deadtime insertion of typically 380ns is
also provided by driver IC, in order to reduce cress
conduction of the external power switches.

VFO Fault-output, Pin 14)

The VFO pin indicates a module failure in case of
under voltage at pin VDD or in case of triggered
over current detection at ITRIP. A pulp resistor is
externally required

VDD 1 cipos™
A Ron et From ITRIP - Latch
VFO
|— >1
VSS From UV detection
Figure 5 Internalcircuit at pin VFO

ITRIP (Ovecurrent detection function, Pin )

CIPOE provides an over current detection
function by connecting the ITRIP input with the
IGBT collector current feedback. The ITRIP
comparator threshold (typ 0.47V) is referenced to
VSSground. Ax input noise filter €yp.: trriemin =
53ns) prevents the driver to detect false owver
current events.

Ove current detection generates a shutdown of all
outputs of the gate driver after the shutdown
propagation delay of typically1000ns.

The faultclear time is set toninimum 40us.

VDD, VSS. ¢w side ontrol supply and reference,
Pin13, 16

VDDis the control supply and it provides power
both to input logic and to output power stage.
Input logic is referenced t&SSyround.

Datasheet

60f16

The undervoltage circuit enables the device to
operate atpower on when a supply voltage of at
least a typical voltage o¥bmwv+=12.1V is present.

The IC shuts down all the gate drivers power
outputs, when the VDD supply voltage is below

\Voruv = 104V. This prevents the external power
switches from critically low gate voltage levels

during ontstate and therefore from excessive power
dissipation.

VB(U,V,W) and VS(W/,W) (High side supplies, Pin
1-6)

VB to VS is the high side supply voltage. The high
side circuit can float with respect to VSS following
the external high side power device emitter voltage.

Due to the low power consumption, the floating
driver stage is supplied by integrated bootstrap
circuit.

The undervoltage detection operates with a rising
supply threshold of typical Msuv+= 12.1V and a
falling threshold of ¥suv= 10.4V.

VS(U,V, W) provide a high robustness against
negative voltage in respect of VSS ob0V
transiently. This ensures very stable designs even
under rough conditions.

NW, NV,NU (Low side emitter, Pirl7- 19)

The low sié emitters are available for current

measurements of each phase leg. It s
recommended to keep the connection to pin VSS as
short as possible in order to avoid unnecessary
inductive voltage drops.

W, V,U (High side emitter and low side collectoy
Pin20-22)

These pins are motor U, V, W input pins.
P (Positive bus input voltage, Pi23)

The high side IGBTare connected to the bus
voltage. It isnoted that the bus voltage does not
exceed450V.
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(VMoo= 15V and’; = 25, if not stated otherwise)

Module Section

_ . Value )
Description Condition Symbol - Unit
min max
Storage temperature range Tetg -40 125 T
Isolation test voltage RMS, £60Hz, =1min VisoL 2000 - V
Operating case temperatureange Refer to Figure 6 Tc -40 125 T
Inverter Section
e " Value )
Description Condition Symbol - Unit
min max
Max. blocking voltage lc= 25QA Vees 600 - Y,
DC link supply voltage of-R Applied between PN Ven - 450 Y,
DC link supply voltage (surge) BfN Applied between PN Ven(surge) - 500 \%
Tc=25C, T;< 150C -15 15
Output current T.=80C, T,< 150C Ic 10 10 A
Maximum peak outputurrent less than 1ms lopeak) -30 30 A
Short circuit withstand timé \boc Y400V T;= 150C tsc - 5 us
Powerdissipation per IGBT Prot - 27.4 w
Operating junction temperature range T, -40 150 €
_Slngl_eIGBTthermaI resistance, Riuc i 457 K/W
junction-case
_Slnglledlodethermal resistance, Rusco i 4.96 K/W
junction-case
Control Section
I - Value )
Description Condition Symbol - Unit
min max
Module supply voltage Voo -1 20 \%
High side floating supply voltage
(VB vs. VS) Ves 1 20 v
Vin -1 10
| t volt LIN, HIN, ITRIP V
nput voltage Virers 1 10
Switching frequency fewm - 20 kHz

! Allowed number of short circuits: <1000; time between short circuits:.>1s
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