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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 NC No Connection
8 LIN(A) A phase IGBT gate driver input
9 LIN(B) B 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 NB B phase IGBT emitter
18 B B phase IGBT collector
19 NA A phase IGBT emitter
20 A A phase IGBT collector
21 DB B phase diode anode
22 DA A phase diode anode
23 P Positive output voltage
24 NC No Connection

i EA

LIN(A, B) (IGBT #=#I51H), SIk 8. 9)

XL IR EIBE, BTFHEEIRE IGBT, HiE
FAS S N\ ERRIERE 3.3V RIS HN
M T3S LSTTL f CMOS » EBJREEhHRE,
FRBRNISAERNEEL 5k B TFHIEME, H

CIPOS
Schmitt-Trigger
|ﬂ- INPUT NOISE

VSsS

FILTER

SWITCH LEVEL
Ve Vie

Input pin structure

BB FEON (I A BA LURIPS B S8 A BB A Flgures
5 SRR 7578 50 28 P S BG4 N B = 2 "

AR,

IR AR R ER I RNR TSR BT (Bt un BYFZHURK A

ISR AR TR VAN EI4FR o

BIEF

LO

|
tn b)

low Lo

Figure 4

50f 17

Input filter timing diagram
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NTEEFRERETLE, BUAERMET 1us
EEETDNGT Q=2

VFO (MfE%ith, SIM) 12)

% VDD SIFEEED{REE ITRIP fil A& 1D 74a MBS,
VFO 5|18 R PE,

VDD 1 CIPOS
‘ Ronet From ITRIP - Latch
VFO T
|— >1 e

VSS From UV detection

Figure 5 Internal circuit at pin VFO

NTC (GGASREPE, 5[R15)

E—5|BIB] E1%i518) NTC, i% NTC LL VSS A&
Z, SNSRI PEIEIEE SV, MR T ERME
[ERT U B EEE R 12 2s,

ITRIP (7 MThEE, 51k 13)

CIPOS™iEd ¥ ITRIP BINIEZE IGBT SRR E
R SR AR RIS NINEE, ITRIP LR 2R H{E

(BBY(E 0.47v) LAVSS HIASE, WAREIE
JE2S (BRAY(E: trrewn = 530ns) AIFALEIRTHES

KM RS R E o

AN TEEE /9 1000ns BIZERT f5 3% itk
IXsh23BYFRE It

BIEFH 6ot 17

vDD. Vss ({EMIi=HIBIREMESE, 5| 11, 14)

VDD ZEHIEIR, EAMNZEMN A H IR
HEJR, HMNZESE VSSiEit,

L B35 B R AR B AU BB VDD = 12.1 VEY, R
RIPEER A B EIETT,

% vDD EBJREEE{KTF vDD.. = 10.4V BY, IC FFxX
FIER B MR IR Ehes By a o X PIFHLEIGBTIES
BRETHIREBEDE, MMmEREINGE LK,
NA. NB (IGBT R &ft%, SIHl 17. 19)

IGBTA St B F N EEHENER. BiINRH
BEZERE S 5IM vSS RUER:, UIBRABERRK
EEEEBEFO

A. B (IGBTEHH%, 5IEI18. 20)

XLES|H)E IGBT B, WMTE IGBT EBIK
MAR SRz iB)EE R FEE _IRE,

DA. DB (—#&EFAR, 5lif21. 22)
R ERERIMET S HHIGBTE R,

P (ERZWMNBE, 5|8 23)

“IRERREEERTBEE, EEIENE,
SR EBERREREIT 450V,
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B RATEE

(W0T4E53%ER, v, =15V B T =25°C)

RIRE

L. . 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
BBRER Sy
Value
Description Condition Symbol Unit
min max
DC link output voltage of P-N Applied between P-N Ve - 450 v
DC link .
C link output voltage (surge) Applied between P-N Vontarge ) 500 v
of P-N
Max. blocking voltage lc=250pA Vees 650 - v
Repetitive peak reverse voltage [r=250uA Ve 650 - v
T,=<
Input RMS current of each phase 150°C, Tc I - 30 A
=25°CT¢ - 20
=80°C
Maximum peak input current of T,=150°C, Tc=25°C I i 80 A
each phase less than 1ms, non-repetitive (fpeakd
Power dissipation of each IGBT Piot - 60.4 W
Operating junction temperature T, 40 150 °C
range
i IGBT th
Smgle G .t ermal Rewc i 207 K/W
resistance, junction-case
Slngle dIOd.e thel"mal Ruuscs i 5 69 K/W
resistance, junction-case
IR F AR Tof 17 V22
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EHIE S
Value
Description Condition Symbol Unit
min max
Module supply voltage Voo -1 20 v
Input voltage LIN, ITRIP Vin . 10 Vv
VITRIP 'l
Switching frequency fowm - 60 kHz
HEERIEFRMG
bRIESBIHER, FRBBREIIILU Vss BAIASE LB E,
Value
Description Symbol - Unit
min typ max
DC link output voltage of P-N Ven 0 - 450 v
Control supply voltage Voo 135 15 16.5 \Y
Control supply variation AVpp -1 - 1 V/us
Logic input voltages LIN,ITRIP Vi 0 - > v
VITRIP 0 5
Between VSS - N (including surge) Vss -5 - 5 v

00 aann o

8.28mm

J

Tc Point

~ -
= 14 99mm C
e B o

\

O O

EeT MEm"

BRE 6 FIEE R ZIMVEMNEN SRERIELX, HESHRERHIFRNES.
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(INFA4ERIBEBE, V.= 15V H T=25°C)

Value
Description Condition Symbol Unit
min typ max
lc=20A
Collector-Emitter saturation voltage | T,=25°C Veegsat - 1.75 23 \%
150°C - 1.95 -
[=20A
Diode forward voltage T,=25°C Ve - 1.45 2.0 Vv
150°C - 14 -
Collector-Emitter leakage current Vee= 650V Ices - - 1 mA
Diode reverse leakage current Vr=650V Ir - - 1 mA
Logic "1" input voltage (LIN) Vi - 21 25 %
Logic "0" input voltage (LIN) Vi 0.7 0.9 - v
ITRIP positive going threshold Vir,ths 400 470 540 mV
ITRIP input hysteresis Vit hvs 40 70 - mV
VD‘Dsupply under voltage positive VDDuy. 108 191 13.0 y
going threshold
VD‘Dsupply under voltage negative VDDue 9.5 104 119 v
going threshold
VDDsupply under voltage lockout VDD 10 17 i v
hysteresis
Quiescent VDD supply current Ln=0V lopp - 370 900 HA
Input bias current Vin=5V Iin+ - 1 15 mA
Input bias current Vin=0V Iin- - 2 - pA
ITRIP input bias current Virrp= 5V lirrip+ - 65 150 MA
VFO input bias current VFO =5V, Virp= 0V Iro - 2 - nA
VFO output voltage l[ro=10mMA, Virrip= 1V Vro - 0.5 - V
IR F AR 90of 17 V22
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S S

(INFA4ERIBEBE, V.= 15V H T=25°C)

L. . Value .
Description Condition Symbol Unit
min typ max
Turn-on propagation delay time ton - 610 - ns
Turn-on rise time Vin =5V, te - 25 - ns
Ic=20A,
Turn-on switching time Voe = 400V teon) - 115 - ns
Reverse recovery time tor - 90 - ns
Turn-off propagation delay time Vo= 0V toff - 700 - ns
Turn-off fall time lc=20A, tr - 15 - ns
Turn-off switching time Voc=400V tefoff - 30 - ns
Input filter time ITRIP Virrp= 1V trRIPmin - 530 - ns
Input filter time at LIN for turn on Vi = OV &5V - i 290 i ns
and off
Fault clear time after ITRIP-fault Virrip= 1V triTer 40 - - us
. Voc =400V, Ic=20A
IGBT turn-on energy (includes reverse ’
recovery of diode)gy | T,=25%C Eon ) >0 ) K
y 150°C i 705 i
Voc =400V, Ic=20A
IGBT turn-off energy T,=25°C Eosr - 95 - nJ
150°C - 125 -
Voc= 4OOV, lc=20A
Diode recovery energy T,=25°C Erec - 80 - pJd
150°C - 120 -
IR F AR 100f 17 V22
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Value
Description Condition Symbol - Unit
min typ max
Resistor Tn1c=25°C Rntc - 85 - kQ
B-constant of NTC
. . . B(25/100 - 4092 - K
(Negative Temperature Coefficient) (25/100)
3500
\ . . TrC] | Rmin. k) Riyp. [k2] Rmax. [kQ)]
g o . BEBS bl L 50 28.400 29.972 31545
X 5 N\
0 2500 \ %’zs \é\,{ e ] 60 19517 20 515 21514
Y] 2 |
s \ g N [ I 70 13.670 14.315 14.960
B 2000 g |
E \\ i \\\ , 80 9745 10.169 10.593
o 1500 W\ E NG| ‘ ] 90 7.062 7345 7.628
0 H £
8 \\ ; T 100 5199 5388 5576
E 1000 : % 5 e ® 0 75 0 B W 00505 B
E \\ Thermistor temperature [T] 110 3.856 4.009 4163
£ s \ 120 2.900 3.024 3.149
N
: \..____. ] : 125 2527 2.639 2751
0
40 -30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Thermistor temperature [ T]
E7 As B HEAE-RE AR RIE
(F2ERIESAMMUEA (AN CIPOS ™ -Mini 1 EARBEE) )
Value
Description Condition - Unit
min typ max
Mounting torque M3 screw and washer 0.49 - 0.78 Nm
Flatness Refer to Figure 8 -50 - 100 pm
Weight - 6.58 - g
—F
—
Cy_ﬁJuuuu
Y -. -~ .
— P
< o T T
4 u
[
Els FRENEME
IR F AR 11o0f 17 V22
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SRR P FR R

BHFMini PFCERIAY CIPOSM TAEERAAFA X T, EILBEZEP. NInFZEF=EHESRIVURIAREURERE
BELFEFXBE, ATHUNERRIZT, HEEUTEI

1. WANES B

- ATHRRERFXSIENRBNESRE, NRERFMCEKBH®, (100Q, 1nF)

- Cn IR AT BENERIT Vss 5|,

2. ITRIPEREE

- FBERARIP R IRIRENE, Cree DAL/ RATRESENT ITRIP 1 Vss 5|V B

3. VFOEEER

-VFO B R FFRE Y, ZEE4NFERAESENEMER,, LHZE 5v/3.3VIZEEFNER . BiUE RCIEKESRAIREREITIEH 25
RE,

4. IRIREER
- CIPOS™ Mini PFC FIIRUKEE R (B354 A B PE) Z B AV L TR AT BERYAT
5. e EBFE
- RZf$EFASMDAY B R SR A% BB PE SRR D HL Ze Bl BB /=R
6. FE S =
- BME RN REEAN— N RLSE, HFERTER.
7. B RHBK_IRE A, BEBEST 650V) HE#EE PFCIGBT,
8. HINR A BB ERIF R
- ZARIPEBEEXS F PFCIGBT R F ARABERNALTERHEN,

LIN1

LIN2

Micro
Controller 3 of33Y line VOD I oo Lo

ITRIP

Vss

!
——1

<Signal for protection> |->'q:|'
)

!

Temperature monitor |

LO2

<Signal for protection>

A-phase current sensing C—H
B-phase current sensing f«t—j«

Input surge voltage sensing

T

&9 BRLEI R P ER BK
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| T,=25C

~———VDD=15V |

= = = VDD=20V |

i

e

=

0.0 1.0

1.5

20

25

0.5 .
VCE(sat), Collector - Emitter voltage [V]

3.0 35 4.0

Typ. Collector - Emitter saturation voltage

»
o

Vpc=400V
Vop=15V

&
o

w
o

w
)

A

T

Eon, Turnon switchglg energy loss [mJ]
@

TJ=150'C---‘\ 7
1.5 )
1.0 —
0.5 -
0.0
o} 10 20 30 40 50 60 70 80

Ic, Collector current [A]

Typ. Turn on switching energy loss

Voc=400V

Vop=15V

o 10 20

30

a0

50

60 70 80

Ic, Collector current [A]

Typ. Turn on propagation delay time

150 - -

140 —

| Vop=15V

T,=25TC
===:T=150TC

l

0 10 20

30

40

50

60 70 80

Ic, Collector current [A]

Typ. Turn off switching time

HHEFH

Ic, Collector - Emitter current [A]

I
o uoa

VDD=15V

™

0.

0 05 10 15 20 25
VCcE(sat), Collector - Emitter

0 35
voltage [V]

4.0

Typ. Collector - Emitter saturation voltage

g24 - T
= VbDCc=400V
w22

@»

o

@
=
3

f=2
14
=

[x}
=
»n
o
i
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S
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E
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E

o

recovery time [ns]

trr, Rever:
o
2
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250
225
200
175
150
125
100

75

50

25

2.0
)

|2

— VDD=15V

T

16

1.2

1.0

0.8

0.6

T,=25C —

T,=150C- - - - of

0.4

0.2

P
P

0.0

0 10 20 30
Ie, Collector current [A]

40 50

60

70 80

Typ. Turn off switching energy loss

Voc=400V
Vop=15V

4] 10 20
Ic, Collector current [A]

n
11
=]

Typ. Turn

30 40 50 60

on switching time

70

80

N
N}
o

)
=]
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Voc=400V
Vop=15V

3
o

@
<]

I
S

=]
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.
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———T=25T

N
o

-=-=--T=150T

o

0 10 20
Ic, Collector current [A]

Typ. Reverse recovery time

30 40 50 60
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/
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Ir, Forward current [A]

o ——T=25T

s- - T=150C |

S | |

O ]
owuoonoa

B | |
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o

1.0 1.5 2.0 25
Vg, Forward voltage [V]

Typ. Diode forward voltage

350 :

3.0

» Vop=15V

0 10 20 30 40 50 60 70
Ic, Collector current [A]

Typ. Reverse recovery energy loss
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toff, Turn off propagation delay time [ns]

e —

]
4]
]

@
@
S

o

10 20 30 40 50 60 70
Ic, Collector current [A]

Typ. Turn off propagation delay time

B8O

10

0.1

D : duty ratio
D=50%
—— D=20%

0.01

P ILATIE

Zy, ¢ ransient thermal resistance [K/W]
ARy i

1

E4 Ll
1E-7 1E-6 1E-5 1E-4 1E-3 0.01 0.1
tp, Pulse width [sec.]

IGBT transient thermal resistance at all
IGBTs operation
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8.1+05 1.6+0.15

28.6+05

25.6+05
231
26.1 £0.

3.7
=
g
—
_
e
e
=
TP

473 o
33.11 o =
Z

36+0.3 f\
o
E R T Y N 1 B e
T P
o |
< 0.6£04
o 1.5+01
33.8+03
oG ddhhna
| | | | | |
= g )
& S
o % L A
max. 0.12 P*I’WWM‘I’M ¢ }
per side 0.6+0.1
10,1
mald flash along
side of leads
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Document Date of release Description of changes

version

V2.1 Jun. 2017 Package outline update

V2.2 Sep. 2017 Maximum operating case temperature, Tc= 125°C
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