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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 N Low side emitter
18 W Motor W-phase output
19 v Motor V-phase output
20 u Motor U-phase output
21 P Positive output voltage / Positive bus input voltage
22 X PFC IGBT collector
23 NX PFC IGBT emitter
24 GX PFC IGBT gate

i EA
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L . Value .
Description Condition Symbol : Unit
min max
Storage temperature range Tste -40 125 °C
Isolation test voltage RMS, f=60Hz, t =1min VisoL 2000 - v
Operating case temperature range Refer to Figure 6 Te -40 125 °C
WIS
L. . 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 Ve - 450 v
DC link supply voltage (surge) of P-N | Applied between P-N Vensurge) - 500 v
Output current Tc=25°C, T,<150°C Ic -10 10 A
Maximum peak output current less than 1ms Ic(peak) -20 20 A
Short circuit withstand time! Ve <400V, T,=150°C tsc - 5 s
Power dissipation per IGBT Prot - 39.3 W
Operating junction temperature T, 40 150 oc
range
Slngle IGBT.therr'nal Rewc i 318 KW
resistance, junction-case
Slngle dlodfe thel"mal Rihsco - 4.67 K/W
resistance, junction-case
EHIER Sy
L. . Value .
Description Condition Symbol - Unit
min max
Module supply voltage Voo -1 20
High side floating supply voltage (VB vs. VS) Vs -1 20
Vin -1 10
Input voltage LIN, HIN, ITRIP Vv
i & Virep 1 10
Inverter switching frequency fowm - 20 kHz
PFC switching frequency fowmero) - 40 kHz
LAV R RS R AR F 10000 ; FERRIEIPRETIEIAF 1S,
70f18 V22
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PFC Z 5

(INTH4ER35BA, Vee =15V H1=25°C)

L. . Value .
Description Condition Symbol - Unit
min max
Max. blocking voltage lc=250uA Vees 650 - v
Repetitive peak reverse voltage [r=250uA Ve 650 - v
Gate-emitter voltage Vee -20 20 Y
Input RMS current T,=150°C, Tc=25°C li - 30 A
T,=150°C, Tc=25°C
Maximum peak input current less than 1ms, non- li(peak) - 60 A
repetitive
Short circuit withstand time* Ve <400V, T,=150°C tsc - 5 Us
Power dissipation Piot - 105.9 W
Operating junction temperature T, -40 150 °C
range
Slngle IGBT.therr'nal Ruuc i 118 KW
resistance, junction-case
Smgle dIOd.e thel"mal Rinsco - 2.76 K/W
resistance, junction-case
HEFRERHE
BRIESZ B, FRBERBRE AU Vs BIUNSERIEI B,
L Value .
Description Symbol - Unit
min typ max
DC link supply voltage of P-N Ven 0 - 450
High side floating supply voltage (Vs vs. Vs) Vs 135 - 18.5
Low side supply voltage Voo 14.5 16 18.5
. . AVBS '1 1
Control [ t ’ - V,
ontrol supply variation Ve 1 1 /us
Logic input voltages LIN,HIN,ITRIP Vin 0 - > v
VITRIP 0 5
Between VSS - N and NX(including surge) Vss -5 - 5
PFC IGBT gate-emitter voltage Ve 14 - 18
Re - 10 - Q
PFC IGBT external gate parameters Cee - 4.7 - nF
Ree - 10 - kQ
HIRFR 80f 18 V2.2
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LR b

(BNFE4F5RBE, v, =15V B T,=25°C)

Description Condition Symbol - Value Unit

min typ max
lc=6A
Collector-Emitter saturation voltage | T,=25°C Veegsat) - 1.55 2.05 V
150°C - 1.85 -
[r=6A
Emitter-Collector forward voltage T,=25°C Ve - 1.65 2.0 \%
150°C - 1.55 -
Collector-Emitter leakage current Vce= 600V lces - - 1 mA
Logic "1" input voltage (LIN,HIN) Vi - 2.1 2.5
Logic "0" input voltage (LIN,HIN) Vi 0.7 0.9 - V
ITRIP positive going threshold Vit the 400 470 540 mV
ITRIP input hysteresis Vit pvs 40 70 - mV
e [ na [ | om0 |
e v o | o e | ma|
VDD and VBS supply under voltage Voouvh
lockout hysteresis VasuvH 10 L7 ) v
(Qvlg)c(eicri;;c VBx supply current Hu = OV loss i 300 500 UA
(Q\/lgESgEF;)VDD supply current L= OV, Hie=5V looo i 370 900 VA
Input bias current Vin=5V I+ - 1 1.5 mA
Input bias current Vin=0V Iin- - 2 - MA
ITRIP input bias current Virrip= 5V Iirip+ - 65 150 MA
VFO input bias current VFO =5V, Virrp= 0V Iro - 60 - WA
VFO output voltage lro=10mMA, Virrip= 1V Vro - 0.5 - \Y
e 90f18 V22
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PFC Z 5

(W0TE4EF3HER, Ve =15V BT, =25°C)

L. . Value .
Description Condition Symbol - Unit
min typ max
Collector-Emitter saturation l= 304,
-Emi urati
TJ = VCE(sat) - 2.0 2.4 V
voltage
25°C - 2.55 -
150°C
IF = 3OA,
Diode forward voltage T,= Ve - 1.75 2.3 v
25°C - 1.65 -
150°C
Gate-Emitter threshold voltage lc=0.43mA, Vee=Vce Vo) 4.1 5.1 5.7 v
Collector-Emitter leakage current Vee= 650V, Vee= 0V Ices - - 1 mA
Gate-Emitter leakage current Vee= 0V, Ve =20V les - - 1 HA
Diode reverse leakage current Vr= 650V Ir - - 1 mA
HEHERESH
(EXHFAIER, T=25°C)
L. . Value .
Description Condition Symbol - Unit
min typ max
Repetitive peak reverse voltage Vram 600 - - v
. . B V=4V
Bootstrap diode resistance etween Vp=4V and Resp - 40 - Q
VF:5V
Reverse recovery time lr=0.6A, di/dt=80A/us i Bsp - 50 - ns
Bootstrap diode forward voltage [r=0.5mA VE Bsp - 1 - V
¥R 100f 18 V22
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L. . Value .
Description Condition Symbol - Unit
min typ max
Turn-on propagation delay time ton - 640 - ns
Turn-on rise time Vinan= 5V, t, - 15 - ns
. . . ICZ 6A,
Turn-on switching time Ve = 300V teon) - 130 - ns
Reverse recovery time tr - 95 - ns
Turn-off propagation delay time Vinn= 0V, Lot - 870 - ns
Turn-off fall time lc=6A, te - 80 - ns
Turn-off switching time Voc = 300V teof) - 135 - ns
Short circuit propagation delay From Vir s to 10% Isc teer i 1300 i ns
time
Input fllter time ITRIP V|TR|p: 1V tiTRIPmiN - 530 - ns
Input filter ti t LIN, HIN fort
nput filter time a , or turn Vinse= OV &5V e ) 260 ) ns
on and off
Fault clear time after ITRIP-fault Virrip= 1V trirer 40 - - us
Deadtime between low side and
h oo DT 1.0 - -
high side P WS
Deadtime of gate drive circuit DT - 380 - ns
Voc =300V, Ic=6A
IGBT turn-on energy (includes > ¢
reverse recovery of diode) T,=25C Eon ) 140 ) KJ
150°C - 175 -
VDc: 3OOV, |c: 6A
IGBT turn-off energy T,=25°C Eort - 110 - IN]
150°C - 140 .
VDc: 3OOV, |c: 6A
Diode recovery energy T,=25°C Erec - 25 - pJ
150°C - 40 -
110f18 V22
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PFC Z 49
(dNF45RIBA, Ve =15V E T, =25°C)

L. . Value .
Description Condition Symbol : Unit
min typ max
Input capacitance Cies - 1900 -
. VCE: 25V VGE: ov
Output capacitance ’ ’ Coes - 107 - F
putcap f= 1IMHz P
Reverse transfer capacitance Cres - 55 -
Voc=520V, Ic=30A
Gate charge ’ ’ - 165 - nC
& Ve = 15V R
Turn-on delay time td(on) - 20 - ns
Turn-on rise time Voc =400V, lc=30A, Rq tr - 90 - ns
. =10Q CGE:4.7I']F RGE
Turn-off delay t ’ ’ tao - 205 -
urn-off delay time - 10kQ, T,= 25°C d(off) ns
Turn-off fall time ts - 30 - ns
Reverse recovery time tor - 100 - ns
VDc: 4OOV, |c: 30A, RG = 100,
Cee=4.7Tn F, Ree=10kQ
Turn-on energy . Eon - 1540 - uJ
T,=25°C i 2025 i
150°C
Vbc= 4OOV, Ic= 30A, Re= lOQ,
Cee=4.7nF, Ree = 10kQ
Turn-off energy o . Eoft - 510 - pJ
T,=25°C ) 600 )
150°C
Vbc= 4OOV, Ic= 30A, Re= lOQ,
. Cee=4.7Tn F, Ree= 10kQ
Diode recovery energy Erec - 50 - uJd
T,=25°C
- 120 -
150°C
=
£ 25.95mm
= Tc Point
£ PFC IGBT\
o
- D Tc Point C
Inverter IGBT\.
O
Z5.83mm
oo ©

Ee T NER"

TRE 6 PHEE R ZIMIERINEN S EERIELX, HFASHRERAAENES.

¥R 120f 18 V22
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Thermistor resistance [kQ2 ]

L. . Value .
Description Condition Symbol - Unit
min typ max
Resistor Tnre=25°C Rnrc - 85 - kQ
B-constant of NTC
. .. B(25/100) - 4092 - K
(Negative temperature coefficient)
3500
\ % T . _
3000 | —Min. | : | T[C] Rmin. [kQ] Riyp. [kQ] Rmax. [kQ]
= Typ.
\ g Q ] Max. _ ! 50 28.400 29972 31.545
= 25
2500 m K‘ - - 1
\ g, 60 19517 20515 21514
2000 [ A \ j j | 70 13.670 14.315 14.960
\ é 10 \\\ 80 9745 10.169 10.593
1500 £ L |
£ 5 \5 i 90 7.062 7.345 7628
= \§h=§
| 0 | 100 5199 5388 5576
1000 50 55 60 65 70 75 80 8 00 05 100 105 110 115 120 125 130
\ Thermistor temperature [ ]
\ | 110 3.856 4.009 4163
S0 N i 120 2900 3024 3149
0 S~ 125 2527 2639 2.751
40 30 20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130

Thermistor temperature [ C]

E7 A&k FBPEPE{E- R E & R R
(B2 ERIERIAMAR (AN CIPOS ™ -Mini 1 FiARIREAY )

PR EMEE &

L. . 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 - 6.83 - g
[+
~_ -
! !
NN no00nnm
2 3 1|
I =2 praal
I Rl
) T C L]
\ PR \
7 e T
@ L{Gﬁ ,,,,,,,, 6 - ik
Els FEENENE
IR F AR 130f 18 V22
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