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Pin number Pin name Pin description
1 VS(V) 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 RFE Programmable fault clear time, fault output, enable input
15 ITRIP Over current shutdown input
RAIRFM 4/22 V20
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Pin number Pin name Pin description

16 VSS Low side control negative supply
17 VTH Thermistor terminal
18 NW W-phase low side source
19 NV V-phase low side source
20 NU U-phase low side source
21 W Motor W-phase output
22 v Motor V-phase output
23 U Motor U-phase output
24 P Positive bus input voltage
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B NTHERENEESHNTEN, B ERINETREFBTAMIEFMIFIRSATEEN 80%,
3.1 EIREB 5>

Description Symbol Condition Value Unit

Storage temperature range Tste -40 ~ 125 °C
Operating case temperature Tc Refer to Figure 7 -40 ~ 125 °C
Operating junction temperature Tw -40 ~ 150 °C
Isolation test voltage Viso 1min, RMS, f=60Hz 2500 v

3.2 WA ERERSD

Description Symbol Condition Value Unit
Max. blocking voltage Vbss 1200 v
DC link supply voltage of P-N* Ven Applied between P-N 950 v
DC link supply voltage (surge) of P-N? Vensurge) | Applied between P-N 1100 v
Output phase current®limited by Tyjmax) lo +17.6 Arms
Maximum output phase peak current* lom +30 A
Power dissipation per MOSFET Prot Tc=25°C 114 W
Voc= 600V, Vpp=15V
Short circuit withstand time tsc > . . 3 us
TVJ(start): 25 C
3.3 EHlER
Description Symbol Condition Value Unit
High Side offset voltage Vs 1200 v
R -
gpetltlve peak reverse voltage of bootstrap Vi 1900 y

diode
Module control supply voltage Voo -0.3~20 v
High side floating supply voltage
(Vs reference to Vs) Ves 0.3~20 v
Input voltage (LIN, HIN, ITRIP, RFE) Vi -0.3~Vpp+0.3 Vv
Logic ground Vss 0~Vpp+0.3 v
Allowable Vs offset supply transient relative to Vss | dVs/dt 50 V/ns

LB IRITIRIE, PCB ZERAVIMEBAERFRIRSZ VPN crom) PRI

@RI IE.

S IRITIIE, BT IERREH BRKA

“RITIIE, EEEM, WRIPSEH

RABIEFM /2 V20
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Lo . Value .
Description Symbol Condition Unit

Min. Typ. Max.

Single MOSFET thermal

resistance, junction-case Renuc Single-chip heating i i 1.10 KW

Package Stray Inductance! Lo P to Ny, Ny, Nw - 29

1ETF AQG324 7.1 (IEC 60747-15:2012) FYEGEET L B 4E 2B B IR

BREIRTFM 8/22 V20
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5 WEBITHRGE
BRIEZ B, FRBERBREINU VBIUIASERENBE,
Lo Value .
Description Symbol - Unit
Min. Typ. Max.
DC link supply voltage of P-N Ven 400 600 800 v
Low side supply voltage Voo 15.0 18.0 20.0 v
High side floating supply voltage (Vs vs. Vs) Vs 14.0 17.0 20.0 vV
Logic input voltages LIN, HIN, ITRIP, RFE Vin 0 - 5 \Y
PWM carrier frequency at Vpp= 18V Fewm - - 40 kHz
External dead time between HIN & LIN DT 0.5 - - us
Voltage between VSS - N (including surge) Veowp -5 - 5 \Y
.. . . PWinon)
Minimum input pulse width 1 - - Us
PWinorr)
.. AVgs -1 -
' V
Control supply variation AVop 1 ] 1 /us
RABIEFM 9/22 V20
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(ENTHF3HEE, Voo= 18V 0 Ty,=25°C)

6.1 FT R
L. . Value .
Description Symbol Condition ; Unit
Min. Typ. | Max.
[b=85A,Vn=5V
Drain-source on-state resistance Rbs(on) Vop=18V, Ty;=25°C - 90 125 | mQ
150°C - 150 -
Drain-source leakage current? Ipss Vps= 1200V - - 1 mA
lsp=8.5A,Vin=0V
Diode forward voltage Vsp Tvwy=25°C - 4.1 5.2 \
150°C - 3.9 -
6.2 by
Value
Description Symbol Condition : Unit
Min. Typ. Max.
Logic "1" input voltage (LIN, HIN) Vi - 2.0 2.3 v
Logic "0" input voltage (LIN, HIN) Vi 0.7 0.9 - V
ITRIP positive going threshold Vir e 475 500 525 mV
ITRIP input hysteresis Vit hvs - 55 - mv
Vopand Vessupply under voltage Voouv+ 11.5 12.2 13.0 v
positive going threshold Vesuvs 10.5 11.2 12.0
Voo / Vessupply under voltage negative Voouv- 10.5 11.2 12.0 v
going threshold Vasuv- 9.5 10.2 11.0
Voo / Vessupply under voltage lockout | Vopuws
hysteresis Vesuvm ] ! ] v
Quiescent Vg, supply current (Veconly) lges Hy=0V - 200 - HA
Lanx=0V,
Quiescent Vppsupply current (Vpponly) lobp Hio= 5V - 1.2 - mA
Input bias current for LIN, HIN Iin+ Vin=5V - 1 - mA
Input bias current for ITRIP lirrip+ Virrp=5V - 30 100 WA
. Vrre=5YV,
Input bias current for RFE Irre Viraw=0V - - 5 MA
lrre= 10 MA,
RFE output voltage Vrre Virap= 1V - 0.4 - \Y
Vree positive going threshold VRee,ThH+ - 1.9 2.3 %
Vree Negative going threshold VRre,TH- 0.7 0.9 - v

'AERIEES IC& BT INERLEH, HAhAB{I MOSFET IREE.

BREIRTFM 10/22 V20
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o
L. . Value .
Description Symbol Condition - Unit
Min. Typ. Max.
Bootstrap diode forward voltage Vr_ssp l[=0.3 mA - 0.9 - Vv
. . Between V=4V

Bootstrap diode resistance Resp and Vo= 5V - 120 - Q

RABEFH 11/22 V20
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(W0FHFRIRE, Voo= 18 VFl Tyy=25°C)
7.1 B ERER S
L. . Value .
Description Symbol Condition - Unit
Min. Typ. | Max.
Turn-on propagation delay time ton - 770 - ns
Turn-on rise time t, Vin=5V - 20 - ns
Turn-on switching time te(on) VDE: 600V, - 40 - ns
b=15A
Reverse recovery time tor - 40 - ns
Turn-off propagation delay time toff Van=0V - 740 - ns
Turn-off fall time tr Vpc=600V, - 30 - ns
Hioh Turn-off switching time to | D= 15A - 30 - ns
sildge MOSFET turn-on energy Voc=600V, pb=15A
(includes reverse recovery of Eon Tw=25°C - 0.26 - mJ
diode) 150°C - 0.3 -
Voc=600V, Ip=15A
MOSFET turn-off energy Eoft Ty;=25°C - 0.09 - mJ
150°C - 0.14 -
Voc=600V, Ip=15A
Bodydiode recovery energy Erec Ty;=25°C - 0.09 - mJ
150°C - 0.11 -
Turn-on propagation delay time ton - 820 - ns
Turn-on rise time tr Vin=5V, - 0 - ns
. . Voc=600V,
Turn-on switching time teon) ~ - 50 - ns
b=15A
Reverse recovery time e - 50 - ns
Turn-off propagation delay time tof Vin=0V, - 710 - ns
Turn-off fall time tr Voc=600V, - 20 - ns
Turn-off switching time teof) lb=15A - 20 - ns
;ZVZ MOSFET turn-on energy Voc=600V, p=15A
(includes reverse recovery of Eon Tvy=25°C - 0.46 - mJ
diode) 150°C - 0.54 -
Voc=600V, pb=15A
MOSFET turn-off energy Eoft Tvyy=25°C - 0.07 - mJ
150°C - 0.09 -
Voc=600V, lpb=15A
Bodydiode recovery energy Erec Tvy=25°C - 0.03 - mJ
150°C - 0.05 -
Short circuit propagation delay time tscp From Vir,mm+to 10% lsc - 900 - ns
12/22 V2.0
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IS
7.2 g5
L. . Value Unit
Description Symbol Condition ;
Min. Typ. | Max.
Input filter time ITRIP tirrip Virrp=1V - 500 - ns
Input filter time at LIN, HIN for B
turn on and off trun VL|N,H|N—OVor5V - 350 - ns
Vitrip =1V,
Fault clear time after ITRIP-fault | trrcr | Vouruwp=5V 1.1 - ms
(RRFE: 2 MQ, CRFE: 1 nF)
. Vun,un=00r5V,
ITRIP to Fault propagation delay|  trr Vire = 1V - 650 900 ns
Internal deadtime DT Vin=0o0rVn=5V 300 - - ns
Matching propagation delay .
Ext [dead t >500 - -
time (On & Off) all channels Mr xternat deadtime ns 130 ns
RABEFH 13/22 V20
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prato sk e
8 P8 BB PRI
L. . Value .
Description Condition Symbol ; Unit
Min. Typ. Max.
Resistance Tnre=25°C Rnre - 85 - kQ
B-constant of NTC
. . . B (25/100) - 4092 - K
(Negative Temperature Coefficient)
7000
s | T[°C] Rmin. [kQ] Rtyp. [kQ] Rmax. [kQ]
50 29.151 30.157 31.178
6000 w0 §
= 55 24.100 24908 25.727
—_— =5 60 20.018 20.669 21.329
S so00 g
= H " 65 16.701 17.229 17.763
] i @
g 'HE) 70 13.994 14.424 14.858
g 4000 5" 75 11.774 12.125 12.479
o \ £ 80 9.946 10.234 10.523
. = 10
% 3000 E - \h 1 85 8.434 8.670 8.908
g 5 ﬂ_ + - 920 7.177 7.373 7.569
S 000 -+ el ] 95 6.130 6.292 6.454
= 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130 | 100 5.253 5.388 5.523
Thermistor t ture [°C
1000 ermistor temperature [*C] 105 4510 4629 4.748
110 3.884 3.990 4.096
0 | "‘--- 115 3.356 3.449 3.544
50 -40 30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 120 2.908 2.991 3.075
Thermistor temperature [°C] 125 2.527 2.601 2.676
23 8 B PHPE (B - R E 4 R R A%
(E2 A8 582N A%ITAN2020-41 CIPOS™ Maxi Bz %i2")
B EIE T A 14/22 V20
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MR EE &

9 P e E

.. . Value .
Description Condition - Unit
Min. Typ. Max.
Mounting torque M3 screw and washer 0.49 - 0.78 Nm
Backside curvature Refer to Figure 8 0 - 150 pm
Weight - 6.94 - g
SRFIETE R 15/22 V20
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ARER
10 HRER
UL Certification File number E314539

Moisture sensitivity level (SOP package only) |-

RoHS Compliant Yes (Lead-free terminal plating)
HBM (Human body model) Class 1C
CDM (Charged Device model) Class | C2a

ESD (Electrostatic Discharge)

SLRMIEEH 160f 22 V2.0
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