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Features Description

Dual InLine molded module The CIPOB module family offers thechance for

TRENCHST®P5 integrating various power and control components
to increase reliability, optimize PCB size and system

1 Rapid switching emitter controlled diode costs.

1 Rugged SOI gate driver technology with stability

against transient It is designedto enhancethe system efficiency by

improvement of power factor The package concept

1 Over current shutdown . . L :

is specially adapted to power apations, which
T Under-voltage lockout need good thermal conduction and electrical
T All of3switches turn off during protection isolation, but also EMsave ontrol and overload
1 Temperaturemonitor protection.
1

Emitter pins accessible for all phase current
monitoring (open emitter)

1 Leadfree terminal plating; RoHS compliant
1 Very low thermal resistance due to DCB

TRENCHST@P5 are combined with & optimized
SOl gate driver for excellent electrical performance.

System Configuration

Tar gpeptl iAcati ons  3-Phaselnterleaved PFQiith TRENCHST@EP5

1 3-Phase Interleaved PFC and Rapid switching emitter controlled diode
9 SOl gate driver
1 Thermistor

1 Pin-to-heatsink clearancedistancetyp. 16mm

Datasheet 30f17 V2.2
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Pin Configuration

Bottom View
O 1 O eanc
(1) NC (B
2) NC il
@ igj 23) P
(3)NC =
(4) NC T T @)%
(5) NC Bam
(6) NC = :Ej (21) NX
(8) LIN(Y) ] (20) Y
(10) NC A —
(11)vbp H——— (19) NY
(12) VFO 0
(13) ITRIP D%é -,
(14) VSS (18)z
(15) NTC D%:Ei
(16) NC
O /m O p annz
Figure 1  Pinconfiguration
|l nternal El ectrical Schematic
(1) NC
(2) NC (24) NC
(3)NC . (23 P
(4) NC %
(5) NC ° (22) X
(6) NC
LOl—{i A
(7) LIN(X) LIN1 (21) NX
(8) LIN(Y) LIN2
A
(9) LIN(Z) LIN3 (20) Y
(10) NC
(11) VDD VDD LO2|— K
(12) VEO VFO (19) NY
(13) ITRIP ITRIP
(14) VSS VSS (18)Z
(15) NTC LO?’;{K
(16) NC 1) A7) Nz
Figure 2 Internal schematic
Datasheet 40f17 V22

2017#09-06



o _.
Control |l ntegrated POwer Systel |nf|neon
IFCM30U65GD

Pin Assignment

Pin Number Pin Name Pin Description
1 NC No Connection
2 NC No Connection
3 NC No Connection
4 NC No Connection
5 NC No Connection
6 NC No Connection
7 LIN(X) X phase IGBT gate driver input
8 LIN(Y) Y phase IGBT gate driver input
9 LIN(Z) Z phase IGBT gate driver input
10 NC No Connection
11 VDD Control supply
12 VFO Fault output
13 ITRIP Over current shutdown input
14 VSS Control negative supply
15 NTC Thermistor
16 NC No Connection
17 NZ Z phase IGBT emitter
18 4 Z phase IGBT collector
19 NY Y phase IGBT emitter
20 Y Y phase IGBT collector
21 NX X phase IGBT emitter
22 X X phase IGBT collector
23 P Positive output voltage
24 NC No Connection

Pin Description
LINCX, Y, X(IGBTcontrol pins, Pin7, 8, 9

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

The Schmitttrigger input thresholds of them are |ﬂ INPUT NOISE|
such to guarantee LSTTL and CMOS compatibility LN T, g X U105y | FILTER
down to 3.3V controller outputs. Pullown resistor VSS \S/I‘:V'\T/SH LEVEL

of about 5kW is internally provided to prebias

inputs during supply startup and a zener clamp is Figure 3  Input pin structure

provided for pin protection purposes. Input

Schmitt-trigger and noise filter provide beneficial I T b) — e —
noise rejection to short input pulses. " |—| 3 N I_l 3
The noise filter suppresses control pulses which are high

below the filter timetrun The filter acts according o low o

to Figure 4

Figure 4  Input filter timing diagram

Datasheet 50f 17 V2.2
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It is recommended for proper work ahis product
not to provide input pulsewidth lower thanlas.

VFO Fault-output, Pin12)

The VFOpin indicates a module failure in case of
under voltage at pin VDD or in case of triggered
over current detection at ITRIP.

VDD CIPOS

From ITRIP - Latch
—

¢
From UV detection

VFO

VSS

Figure 5 Internalcircuit at pin VFO

NTC (Thermistor, Pin 15)

The NTC pin provides direct access ttoermistor,
which is referenced to VSS. An external puyil
resistor connected to +5V ensures that the resulting
voltage can be directly connected to the
microcontroller.

ITRIP (Ovecurrent detection function, PinL3)

CIPOE provides an over current detedion
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.: trripmin=
53ns) prevents the driver to detect false owver
currentevents.

Ove current detection generates a shutdown of all
outputs of the gate driver after the shutdown
propagation delay of typicallyl000ns.

Datasheet

60f17

VDD, VS®¢ntrol supply and reference, Pit1, 14

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

The undervoltage circuit enables the device to
operate at power on when a supply voltage of at
least a typical voltage o¥/DDyv.=12.1Vis present.

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

VDDy\ = 104V. This prevents the external power
switches from critically low gate voltage levels
during onstate and therefore from excessive power
dissipation.

NX, NYNZ(IGBTemitter, Pin 1719, 2

The IGBT emitters are available for cuent
measurements of each phasdt is recommended to
keep the connection to pirWSSas short as possible
in order to avoid unnecessary inductive voltage
drops.

X, Y, Z (IGBT collector, Pin 18, 20, 22)

These pins are IGBT collectolt. is mandatory to
connect antiparallel diodebetween IGBT collector
and emitter.

P Positiveoutput voltage, Pin 23)

The diode cathodesare connected to theoutput
voltage. It is noted that thevoltage does not exceed
450 V.

V22
2017#09-06
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Absol ute Maxi mum Ratings
(Voo= 15V andj= 25<C, if not stated otherwise)

Modul e Section

- " Value )
Description Condition Symbol . Unit
min max
Storagetemperature range Tstg -40 125 T
Isolation test voltage RMS, f60Hz, t=1min VisoL 2000 - \%
Operating case temperature range | Refer to Figure 6 Tc -40 125 C
Pow8ecti on
Value
Description Condition Symbol : Unit
min max
DC linkoutput voltage of PN Applied between PN Ven - 450 Y,
SE linkoutput voltage (surge) of Applied between FN Voo, i 500 Vv
Max. blocking voltage lc= 25QA Vees 650 - Vv
Repetitive peak reverse voltage | Ir= 25QA VRrM 650 - \%
T,<150C,
Input RMSurrent of each phase | Tc=25C li - 30 A
Tc=80C - 20
Maximum peak inputurrent of T,<150C, Tc=25T
.y Ii(peak) = 80 A
each phase less than 1Imsnonrepetitive
Power dissipationof each IGBT Prot - 60.4
Operating junction temperature T, 40 150 <
range
_Slngl_eIGBTthermaI resistance, Rusc i 207 K/W
junction-case
?'Slngliedlodethermal resistance, Risco i 277 K/W
junction-case
Datasheet 70f17 V2.2
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Control Section
Value
Description Condition Symbol - Unit
min max
Module supply voltage Vbo -1 20 \%
Vin -1
Input voltage LIN, ITRIP 10 \%
\/ITRIP '1
Switching frequency fewm - 60 kHz

Recommended Operation Conditions

All voltages are absolute voltages referenced tgypotential unless otherwise specified.

o Value )
Description Symbol - Unit
min typ max
DC linkoutput voltage of PN Ven 0 - 450 \%
Control supplyvoltage Vbo 13.5 15 16.5 \%
Control supply variation AVbp -1 - 1 Vius
. Vin 0 5
Logic input voltages LIN,ITRIP - V
gieinp g Vireep 0 5
Between VSSN (including surge) Vss -5 - 5 \%

0 0000 00 (0

=

S

g Tc Poinf
~ ~ -
= C

14 99mm
o

Figure 6 Tcmeasurement pant!

tAny measurement excepfior the specified pointin figure 6is not relevant for the temperature verification and

brings wrong or different information
Datasheet 8of 17 V22
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Static Parameters

(Voo= 15V andj= 25<C, if not stated otherwise)

o N Value )
Description Condition Symbol : Unit
min typ max
lc=20A
Collector-Emitter saturation voltage | T,=25¢ Veesat) - 1.75 2.3 \%
150°C - 195 | -
l[=20A
Diodeforward voltage T,=25C \ - 1.45 2.0 \Y
150°C - 1.4 -
Collector-Emitter leakage current Vee=650V les - - 1 mA
Diode reverse leakage current k= 650V Ir - - 1 mA
Logic "1" input voltage (LIN) ViH - 2.1 25 \%
Logic '0" input voltage (LIN) ViL 0.7 09 - \%
ITRIP positive going threshold M Th+ 400 470 540 mV
ITRIP input hysteresis Mt Hys 40 70 - mV
VQEBuppIy undervoltage positive VDDw. | 108 | 121 13.0 Vv
going threshold
VDDsupply undervoltage negative
going threshold VDD 9.5 104 112 Vv
VDIZBuppIy undervoltage lockout VDDw | 1.0 17 ) Vv
hysteresis
QuiescentvDDsupply current Ln=0V lopp - 370 900 HA
Input bias current Vin= 5V Iins - 1 15 mA
Input bias current Vin= 0V Iine - 2 - HA
ITRIFANput bias current Vitrip= 5V litrip+ - 65 150 MA
VFO input bias current VFO = 5Wjtrip=0V lco - 2 - nA
VFO output voltage lco= 10MAMrrip=1V Vo - 0.5 - \
Datasheet 90f17 V2.2
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Dynamic Parameters
(Voo= 15V andj= 25<C, if not stated otherwise)

. . Value )
Description Condition Symbol Unit
min typ max
Turn-on propagation delaytime ton - 610 - ns
Turn-on rise time V=5V, t, - 25 - ns
——— le=20A
Turn-on switching time V=400V teon) - 115 - ns
Reverse recovery time ter - 90 - ns
Turn-off propagation delaytime V=0V, toft - 700 - ns
Turn-off fall time Ic=20A ts - 15 - ns
Turn-off switching time Voc=400V to(offy - 30 - ns
Input filter time ITRIP Vitrip= 1V UTRIPMIn - 530 - ns
Input filter time at LINfor turn on
anpd off Vin= OV & 5V trun - 290 - ns
Fault clear time after ITRHRult Virrip= 1V trLtelr 40 - - us
IGBTturn-on energy (includes reverse VD°_= 400V le=20A
recovery of diode) = 25T Bon i 550 ) HJ
150C - 705 -
VDC= 400\/, |c= 20A
IGBTturn-off energy T,= 25C Eorr - 95 - pd
150C - 125 -
VDC= 400\/, |c= 20A
Diode recoveryenergy T,= 25C Eec - 80 - uJ
150C - 120 -
Datasheet 100f 17 V2.2

2017#09-06



Control

|l ntegrated

POwer Systerl (iﬁneon

IFCM30U65GD
Ther mi stor
o N Value )
Description Condition Symbol - Unit
min typ max
Resistor Thte= 25C Rute - 85 N kW
B-constant of NTC
) - B(25/100 - 4092 - K
(NegativeTemperature Coefficient) ( )
3500
\ w _ TPC] | Rmin. [kQ] Riyp. [k] Rmax. [kQ]
© 00 \ . mk% ' S, ] 50 28400 29972 31545
.-ﬁ. i ; M | = Max.
2500 | RN | 60 19.517 20,515 21514
\\ = {\\ 70 13.670 14315 14.960
g 200 = D | 80 9745 10.169 10593
g 1500 \ i TN ] 90 7.062 7.345 7628
—- = -y
5 \ T 100 5.199 5388 5576
“Z’ 1000 (] 050 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130
g : \\ Thermistor temperature [ ] 110 3856 4009 4163
4]
£ 500 \ 120 2,900 3.024 3.149
TN
. L 125 2527 2639 2751
-40 -30 -20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Thermistor temperature [ ]
Figure 7 Thermistor resistance-temperature curve and table
(For more information, please refer to the application notaN CIPOS-Mini 1 Technical descriptioh
Mechanical Characteristics and Rat
o N Value )
Description Condition - Unit
min typ max
Mounting torque M3 screw and washer 0.49 - 0.78 Nm
Flatness Refer to Figurs -50 - 100 um
Weight - 6.58 - g
e
M M
L
1N annain
o . 1O
’< 7 ] .f/ \
=\ e o = ( \
A > 5
s o ‘ S \ /
Ldiiibi, A\
2 ST
RIRRE
Figure 8 Flatness measurement position
Datasheet 110f17 V2.2
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Circuit of a Typical Application

(1) NC (29
(2)NC
@P P~ ———
(3)NC T - — -,
(4)NC % I “\ls‘_J
ENC @)X L Y Y\
6) NC #7 s
# © ol | I ”\4
_______ Y Y Y\
L= L DLIN Lt eynqA === =3
. | = | I (8) LINCY) e | -——F- 7 _I | )
—— = |
Micro i T _ I(Q)LIN(Z) e . I :== =
o - ° L .
Controller | L= §(mc A
50r3.3Vline VDDIline'p-=—- #5 -
1"’ | O—¢ (11) VoD VoD '—02—| N F s,
| | é = I - AINY T~ [ Ty 7
[ ) :(( e o o ——
— = _ - — Tl [~ >
== Ir i‘. 1| (a3 mRIP TRIP f ] \ : |
L4 e s agz N [ ‘I
-\ Lz #7 [
= ol e
\ o annz~— & T A L - AC
s o — i
Temperature monitor | T $ - Hy
#3 #2 = TLKN
X-phase current sensing !_ | g

Z-phase current sensing
Input surge voltage sensing
<Signal for protection>

ing | -—i¢ —
Y-phase current sensing |-e—i¢ — =
¢ —
-+i¢

Figure 9  Typical gplication circuit

Because CIPASMini PFC has very high speed switching characteristamsiderable large surge voltage between P and N

terminals and switching noise on signaling path are generated easily. Please pay attention to the below items for optimized
application circuit design.

1. Input circuit

- To reduce input signal noise by higgpeed switching, the Rand Gyf i | t er circuit should be mc
- Gnshould be placed as close tasapin as possible.

2. Itrip circuit

- To prevent protection function errors, girshould be placed as close to Itrip andpins as postle.

3. VFO circuit

-VFO output is an open drain output. This signal line should be pulled up to the positive side of the 5V/3.3V logic power
supply with a proper resistor R. It is recommended that RC filter be placed as close to the controller asiptess

4. Snubber capacitor

- The wiring between CIP@SMini PFCand snubber capacitor including shunt resistor should be as short as possible.
5. Shunt resistor

- The shunt resistor of SMD type should be used for reducing its stray inductance.

6. Ground p#ern

- Ground pattern should be separated at only one point of shunt resistor as short as possible.

7. Itis mandatory to connect antparallel diode (2A, voltage rating higher than 650V) to PFC IGBT.

8. Input surge voltage protection circuit

- This protection circuit is necessary for PFC IGBT to be protected from excessive surge voltage.

Datasheet 120f 17 V2.2
20170906
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Switching Times Definition

LINX 2.1V
0.9V —}—
r toﬁ‘
iCx
90%
t
10% 10%
VCEx —~—
tc(off)
Figure 10 Switching times definition
Datasheet 130f 17 V2.2
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75 | T,=25

Vop=15V |
- Vpp=20V |

character.i

80
75 | VDD=15V
70
65 [— - - - - - -
60 [— : : : - - -
55
50
45
40
35 g
30 —
25 . T=25 |
20 -- - T=150
15 "

5

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

0
0.0

—45
VbCc=400V |- | | | | [
4.0 | VDD=15V -
- - } | | | } .,1
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| | | | | | | |
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| | | | | I3 |
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Eon, Turn on switching energy loss [mJ
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Ic, Collector current [A]

Typ. Turn on switching energy loss
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N @ @
3 9 N
a o a

LT I | I I I

<
a
]

~
N
o
44
I

N

a

Al

o N
39
a 3
|

@
a
S

v

@
N
a
e
0

@
Q
]

ton, Turn on propagation delay time [ns]

_ ol I | I I I I

575

S O A
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Ic, Collector current [A]

Typ. Turn on propagation delay time

150 - -

140 [~ voc=aoov L ’ ‘ L ‘ !

—130 |- VDD=15V
- = ] | | | ] |

D10 ——— f f f f f
= 100 -
o0 [ | | | I 57

te(off), Turn off switc

ol b b b e e o
0 10 20 30 40 50 60 70 80
Ic, Collector current [A]

Typ. Turn off switching time
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Ic, Collector - Emitter current [A]

10— :

5

00 05 10 15 20 25 30 35 40
VCEe(sat), Collector - Emitter voltage [V]

Typ. CollectorEmitter saturation voltage

T T | | | | |
VbCc=400V
[~ VDD=15V

INg
N

N
N

g
o

focd | | | | Lot ffd

I

g

N
N

-
o
~
I
N
a
S

o
®

rn off switching energy loss [mJ]
c > ; ®

u
o
o

“

¥

Eoff, T

o o o
o N b
|
e

ez | I | | |
10 20 30 40 50 60 70 80
Ic, Collector current [A]

Typ. Turn off switching energy loss

Voc=400v || I i | | 1
B VoD=15V

fet | I § | R
T f I / I o

S100 (5 | [ | [ I

s0 |41 I I I ! I

P s | I | | | 1
o 10 20 30 40 50 60 70 80
Ic, Collector current [A]

Typ. Turn on switching time
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trr, Reverse recovery time [ns]
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Ic, Collector current [A]

Typ.Reverse recover§ime

N
a

<}

140f17

st

IF, Forward current [A]

C

T,=25
-+ T =150

| |

: : /- !

5 : e : S ——

0 . s | |
0.0 05 1.0 15 2.0

Vg, Forward voltage [V]

Typ.Diodeforward voltage

25 3.0

—350 .

Vbc=400V
VDD=15V

G B R R
© 50 | A
& B S R

oLl | I I NN AN el 1
o 10 20 30 40 50 60 70 80
Ic, Collector current [A]

Typ. Reverseecovery energy loss

~—1000 T

- P

980 7 T T
925

I [ I

VDCc=400V _{
Vop=15V

1

1

900 [ | I

875

850

- fofs

800 =
775

750 - - |
725

toff, Turn off propagation delay time [ns

700 —+
675

0 10 30 40 50 60 70 80

20
Ic, Collector current [A]

Typ. Turn off propagation delay time

10

0.1

D : duty ratio
——— D=50%

—— D=20%

— D=10%

— D=5%

— D=2%
Single pulse

2, transient thermal resistance [K/W]

1E.

E-3 0.01 0.1

tp, Pulse width [sec.]

IGBT transient thermal resistancat all
IGBTSs operation
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Package Outline

30.2

5
Bx1.6=128] | 13

8.1+0.5 1.6+0.15

N - _

Sl sl . :
® \\\\\\\ @ -

2 I RO.5+0.3 1 g o]

® gl gl — A

o | @ | —|—=

- . gl g rﬁ @

3.2
—5
— &
—
—&
— &
I~
~J
%]

36+0.3 %
FT i srvewvyvvrwiairivts v s A v i s -
L T
: e
33.8+03
e IS SR
: L> ¢
N : 5 .
e 012 7 TP 2
persice | 0.60.1
1x0.1

mold flash along
side of leads
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With respect to any examples, hints or any typici
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and a
warranties and liabilites of any kind, including
without limitation warranties of noninfringement

of intellectual property rights of any third party.

In addition, any information given in this document
i s subject t o cust ome
obligations stated in this doument and any
applicable legal requirements, norms anc
standards concerning cl
use of the product of Infineon Technologies il
customer’'s applicationscs

The data contained in this document is exclusivel
intended for technically trained staff. It is the
responsibility of cust:
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information onthe product, technology,
delivery terms and conditions and prices pleas
contact your nearest Infineon Technologies ffice
(www.infineon.com).

Please note that this product is not qualifiec
according to the AEC Q100 or AEC Q101 docume
of the Automotive Electronics Council.

WARNINGS

Due to technical requirements products may
contain dangerous substances. For information or
the types in question please contact your neares
Infineon Technologies office.

Except as otherwise explicitly approved by Infineo
Technologies in a written document signed b
authorized representatives of Infineon
Technol ogi es, I nfineon
not be used in any applications where a failure ¢
the product or any consequences of the use there:
can reasonably be expected to result in personi
injury.
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