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51k 93 BS

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 Z 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

i BH
LIN(X,Y,2Z) (IGBTIZHISIHI, SIH 7. 8. 9)

XS | BN IEIZEE, AFERIAEE IGBT, HiE
TS A SN RERARTEE 3.3v B9iITHI2S
W TESR LSTTL #1 CMOS . EBIREThEAa],

FimBMANRAIIEEL 5k BTHIEHE, H
Bo& ST (L BB LURIP S B BN HE 2R 45 A
& 2R FNIR TSR 28 A B UM 52 5 N\ Bk o 7= &£
RIIERS,

N5 A5 S 2R3N TS R B iElt o BOFEHIBKOH,

TR ERM T EA AN E4F o

BIEFH Sof 17

CIPOS
Schmitt-Trigger
[ INPUT NOISE
LIN I |ﬂ— FLTER |
~ 5kQ) Uz=10.5V
SWITCH LEVEL
VSs Vin; Vi
Figure 3 Input pin structure
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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 577 K/W
resistance, junction-case
7of 17 V22
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EHRISERBERSA (cIPpOS™)

IFCM30U65GD
by b
Value
Description Condition Symbol - Unit
min max
Module supply voltage Voo -1 20 v
V|N -1
Input voltage LIN, ITRIP 10 v
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
- Vin 0 5
L tvolt LINLITRIP - \"
ogic input voltages Vire 0 s
Between VSS - N (including surge) Vss -5 - 5 v
= Do aaoannn
oo}
- Tc Point
oo C Folnh
2 - C
14 99mm
-
O
O
EeT MER"
BRE 6 PIEERZIMIEMNEHSRERIELX, HESHEREBIRIFAENER.
8of 17 V22
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HSS

(W0TC4E53%ER, v, =15V B 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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IFCM30U65GD

S S

(W0TC4E53%ER, v, =15V B 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
. Vbc =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 -
100f 17 V22
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EHRISERBERSA (cIPpOS™)

IFCM30U65GD
prat-u =N |
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)]
q o L 50 28.400 20972 31545
3 ~ :
0 20 \ %EQK e 80 19.517 20515 21514
Y g
H \\ g 70 13670 14315 14.960
% 2000 8 1
-a \ s N\ 80 9.745 10.169 10593
[} \ @ 4 N
s 1500 E N 90 7.062 7345 7628
2 \\ . T 100 5.199 5.388 5576
.E 1000 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130
= \\ Thermistor temperature [ C] 110 3.856 4.009 4163
% .
£ 50 \\ 120 2.900 3.024 3.149
I\\\ 125 2521 2639 2751
0
4030 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Thermistor temperature [ C]
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
. L EENE ———
[\\1____7_\_ | J_I_/’
gy SN | SN
Czj_ﬁ_ﬁ_ﬁ_ﬁ_fu
=3y . o .
JW ;Ix
(o] o T
) ru e
Es TEENEUE
IR F AR 11of17 V22
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B S

T=25TC

— Vop=15V |

S - -.vpD=20V |

0.0
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05 5 20
VcE(sat), Collector - Emitter voltage [V]

25 3.0 35 4.0

Typ. Collector - Emitter saturation voltage
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Vop=15V

w
o

N
o

]

=]

Eon, Turn on switching energy loss [mJ
o

=)
@

o
o

10

50 60 70 80

20 30 40
Ic, Collector current [A]

Typ. Turn on switching energy loss

282 33 3 I8
8 a 88 &8 & 8 R

ton, Turn on propagation delay time [ns]
2
8

575

VDC=400V

VDD=15V

30

40

20 50
Ic, Collector current [A]

Typ. Turn on propagation delay time

D110

60 70 80

T T

{- vbc=400v
L vop=1sv
l'. e
1o . S
1\ ] —— T=25°C
- =T =150°C
I
N
) 0 4 50 6 70 8

20
Ic, Collector current [A]

Typ. Turn off switching time

HHEFH

80
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Vop=15V /1

65
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T=25TC
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T,=150C

15

Ic, Collector - Emitter current [A]

10
5

e

0.0

0.5 1.0 1.5 20 25 3.0 3.5
Vce(sat), Collector - Emitter voltage [V]

4.0

Typ. Collector - Emitter saturation voltage
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EZA —

@22 | Vpp=15V
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—20
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Ic, Collector current [A]

Typ. Turn off switching energy loss

itching time [ns’
EYEEEY

225

trr, Reverse recovery time [ns]
POV e ¥
g & 8 B 8 & 8

N
o

=)

80

VDC=400V

VDD=15V

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

Typ. Turn on switching time

VDC=400V
VDD=15V

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

Typ. Reverse recovery time
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Ir, Forward current [A]
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o
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1.0 1.5 2.
Vg, Forward voltag

o
e [V]

Typ. Diode forward voltage

VDD=15V

10

20 30 40 50 60
lc, Collector current [A]

70 80

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

2
3

°
g

o

10
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20 50
Ic, Collector current [A]

60 70 80

Typ. Turn off propagation delay time

o
o o

AME' transient thermal resistance [KIW]

m
b

1E-4

D : duty ratio

D=50%

1E-7 1E-6 1E-5 1E-4 1E-3 001 01
tp, Pulse width [sec.]

IGBT transient thermal resistance at all

IGBTs operation
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EiTiER

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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