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2 S|IHECE
SAFESTATEN [T (1 O 24T JVBAT
INTERRUPT[ L] (2 ! 23T JVCP
SCLK[T 1|3 22| T 1CPH
CSNT] |4 | 21 TICPL
MOSI[T] |5 20 TINC
MISO[T]|6 19T 1CPGND
ENABLEL [ ||7 18T IGA
VDD[ |8 | 17T TISA
CSO[I 1|9 ! 16 TINC
ISN 1] |10 15[ T 1SB
ISPCI |11t 14 T 1GB
AGND 1|12 P 13T IGND
3 E) b
&1 5IBIE X B2 TheE
Pin No. |Function Symbol Comment
1 pController SAFESTATEN |Watchdog connection for safe state mode
2 uController INTERRUPT Interrupt signal output
3 SPI SCLK SPI clock input with internal pull-down
4 SPI CSN Chip select not with internal pull-up
5 SPI MOSI Master out slave in with internal pull-down
6 SPI MISO Master in slave out
7 uController ENABLE Switch device ON/OFF with internal pull-down
8 Supply VDD Main supply
9 uController CsO Current sense amplifier output
10 V-Sensing ISN Negative input for shunt voltage
11 V-Sensing ISP Positive input for shunt voltage
12 Supply AGND Analog GND
13 Supply GND Common usage ground
14 Gate connection GB Gate connection to channel B
15 Source connection | SB Source connection to channel B
16 NC Not connected
17 Source connection | SA Source connection to channel A
18 Gate connection |GA Gate connection to channel A
19 Supply CPGND Charge pump GND
20 NC Not connected
21 ChargePump CPL Negative terminal of CP capacitor
22 ChargePump CPH Positive terminal of CP capacitor
(RB&LT!......)
BIBFA 6 Rev. 1.10

2022-12-20



QT
EiceDRIVER™APD 2ED4820-EM
HSPIRY 48 V & BEEIAMOSFETHIIR IR Bh 2% In ineon

2 5|ECE

=1 () SIpIE X ThEE
Pin No. |Function Symbol Comment
23 ChargePump VCP Charge pump output / connection buffer capacitor
24 Supply VBAT 48V supply
E.P. Exposed pad (for cooling purpose only, do not use as
electrical GND)
HIRF AR 7 Rev.1.10
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3.1 R AREE
PRIESEME: T=-40°C E +150°C; FREBEHLIEMSASE,
+®2 BN RATEE
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. | Max. Number
VBAT supply voltage Vet -0.3 - 105 1) PRQ-9
Gate voltage with respect | Vg, s -0.3 - 18 1) PRQ-11
to Source
Gate voltage with respect | Viy gat -80 - 18 v 1) PRQ-10
to VBAT
Gate voltage Vex -80 - Vep % PRQ-12
Source voltage Vix -90 - 105 1) PRQ-199
Source voltage with Vsy vBAT -90 - 2 1) PRQ-92
respect to VBAT
VDD logic supply voltage  |Vop -0.3 - 5.5 Vv 1) PRQ-98
B A
ISP and ISN voltage Visp, Visn -6 - 105 1) PRQ-13
ISP and ISN voltage with | Visp 1sn_vear | -105 - 2 1) PRQ-542
respect to VBAT
ISP and ISN V|SP_|SN_D|FF -5 - 5 Vv 1) PRQ-204
differential voltage
CSO voltage Veso -0.3 - Voo+0.3 |V 1) PRQ-97
Logic
Logic input voltages VscLks -0.3 - Vop+0.3 |V 1) PRQ-94
(SCLK, CSN, MOSI, Vesns Vmosis
SAFESTATEN, ENABLE) VSAFESTATEN

» VenasLE
Logic output voltages Vmisos -0.3 - Vopt+0.3 |V 1) PRQ-96
(MISO, INTERRUPT) VNTERRUPT
R
Charge pump Vep 0.3 - 105 Vv 1) PRQ-337
voltage (VCP)
Charge pump voltage Vep veat -0.3 - 18 v 1) PRQ-400
(VCP) with respect to
VBAT
Charge pump voltage (CPL) | VepL -0.3 - Vear Vv 1) PRQ-95
Charge pump Vepn Vear-0.3 |- Vert0.3 |V 1) PRQ-261
voltage (CPH)
(RBLTH......)

Datasheet 8 Rev. 1.10
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+®2 (&) BNEATEE
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. | Max. Number
Charge pump ground and | Vepgnp, Vagnp |-0-3 - 0.3 v 1) PRQ-205
analog ground voltage
Temperature
Junction temperature 7, -40 - 150 °C 1) PRQ-17
Storage temperature Tste -55 - 150 °c |Y PRQ-19
ESD susceptibility
ESD susceptibility atall | Vesp npui -2 - 2 kv |Y2HBM PRQ-20
pins (HBM)
ESD susceptibility of VBAT | Vesp nemz -4 - 4 kv |Y2HBM PRQ-100
pin versus GND (HBM)
ESD susceptibility atall | Vesp com 500 |- 500 Vv )3 CDM PRQ-401
pins (CDM)
ESD susceptibility at Vesp_com -750 - 750 Vv )3 CDM PRQ-414

corner pins (CDM) (pins
1,12,13,24)

1) REISEFNE, BHIRITEE.

2)  EEEBRREEESD, ARIETRI“HBM”, 3REBAEC Q100-0024F s
3)  BREBRREBESD, ZEEIREY“CDM”, 3RFBAEC Q100-0114T/E,

3.2

T1ESEE

FRIEEBIREA: VBAT M VDD EIEE TEEEMN; T,=-40°C E +150°C; FREBEYLUS S hEE; BAR

EMERNGIH,

K3 TYEEE
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. | Max. Number
VBAT supply voltage range | Vgarnorm) 24 - 54 v - PRQ-101
for normal operation
VBAT extended supply VeaT(exT) 20 - 70 v Parameter PRQ-102
voltage range deviations possible
VBAT supply transients dVear/dt -10 - 10 Vipus |V PRQ-397
slew rate
Logic supply voltage (VDD) | Vpp 3.0 - 5.5 v - PRQ-105
VDD logic supply dVpo/dt -10 - 10 Vipus |V PRQ-398
transients slew rate
SPI logic input voltage Vscik, Vesn, |0 - Vob v - PRQ-106

Vmosi

(REETR......)

Datasheet
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3 ~m—RREE

&3 (&) I{EEHE
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. Max. Number
Source voltage dVs,/dt -70 - 70 V/us |Y PRQ-399
transients slew rate
LOgiC input VOltage VSAFESTATEN 0 - Vbp Vv - PRQ-107

> VENABLE
CSO output current Icso -4 - 0 mA |- PRQ-355
ISP, ISN input voltage Visp, Visn -2 - VBAT+ |V - PRQ-508
2

ISP, ISN common mode VSENSE_COMMO -70 - 70 V/LlS 1) PRQ-491
slew rate N
|SP, ISN differential VSENSE_DIFFERE -5 - 5 V/LlS 1) PRQ-492
mode slew rate NTIAL
Junction temp T, -40 - 150 °C - PRQ-18

1) REFEFNR, HIRITEE.

3.3 R

T,=-40°C & +150°C

=4 FABE
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. Max. Number
Junction to case, TA= Rihic._cold - 4 - K/w | Y PRQ-99
-40°C
Junction to case, TA= Rthic_hot - 5 - KW |¥ PRQ-71
85°C
Junction to ambient, TA= | Rinja_cold 252p | - 38 - K/w |12 PRQ-72
-40°C
Junction to ambient, TA= | Rinja_hot 2s2p |- 31 - K/w |12 PRQ-73
85°C

1) REZEFEMR, RIGITHER.

2)  IETEHIRthJAEFRTE FR4 2s2p 1R EBAXT R THI Jedec JESD51-2,-5,- 74 ; =i (BH+E%E) 7£76.2x114.3%x 1.5
mm R _E#ITEIN, ZIREB 2 MHREE 2x70umCu. 2x35umCu) » EEAMBERT, BEES THAGETLE
SI5E—NEREZEM, REFETHEEL1WINE,

FERFM 10 Rev. 1.10
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4 — &~ miER

4.1 R (LY

Zes RN 5 IS SRR vDD #0 VBAT,

WikIRohES = E LN EIR:

«  VBAT {HEBLR BB i R AN EB 0 MHRAZ I ThEEIR

«  VDDTHERZASPIEZEO. AZLITIE. RIPThEEUI N BIRERIEO

o RNEBFEERBTATREE VCP AMRATHITOEEIR. VosFlVestMIER LUKz BB AN A 23 ER

4.2 TR
ENABLE=1
AND VDD ON ENABLE =0
OR VDD OFF
NORMAL
Channels’ state defined ENABLE=0
OR VDD OFF
Failure occurs Failure flags cleared
OR SAFESTATEN =0 AND SAFESTATEN =1
SAFE STATE
Channels OFF
4 TEE AR
Ris
4.2.1 IEEEREI

NRKFERES IR B NS BT, WEBHITESPI IRER Etwr s ZEHNEBRER.

FEEBERT, MOSFETHIKIRENZZE A, HERLUEIESPHEOHITECE, FiicEFENNZ VBAT #1 VDD #Y
BEEILEECERN,

4.2.2 RERIETC

WRMCUKERES | E BT, NasH#H N\FEIRET .
EERERT, KS9NSFERMSH: VBAT 1 VDD BYEFEER 2 3 A hvear o0/ vop_go

4.2.3 ZERSER

WNERS| ) SAFESTATEN B AEEFE, B[HFRFHNZE2RE.
AELRERET, mIEEMIMNE MOSFET WA FEARRSES (Flw: xiF) .

Datasheet 11 Rev. 1.10
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4 —Gr= miE R

AT ERSBEMNLTERESMEREEERER, zxsﬂ—ﬁlﬂiﬂ SAFESTATEN BE{UNGE, HE®IHET
SAFESTATE_CL 2 FAIL_RST_0 # FAIL_RST_1 ;5P E RE SAFESTATE,

YNR MCURERES MR BNREBF, NaSfHENERERE

4.2.4 E(fTH
TI{ERES | RIS EL VDD R EXEEH R, BHENAKRESE,
EXFMERT, HWEFRE VDD_UV BIANE, REHITT EL

4.3 EBIAR

FRTRT R MR BITHRE SR, VoI Vos b 35082 LU Rz BB A0 AR A S 4R 4 IE BB R,
Ver_pune BMESET 8GE /15 A BT R R E X BB R 48 BB FE AR A,
Ver_reny BT B EE T SR 6I BB IR B 5 75 LUBGE 3.

Voo WERIBEIRE— N ERIRBIHNERE, EXMERT, TEBRFEEENSEMERF, EIE
B X

Vep - Vear Ver pulled down
i externally

Vep pump_H_|
Ver_pump_L /

Vep_reanpy_H
Vep_reapy_L

Veewww | / _________

Ver_uv_L /

VCP_PUMP

VCP_READY

VCP_UV

t < tvcP_UV_BLK

Els BEARETRER

YR LT MY, BERAERIFIRE VCP_PUMP (55 #1Ti2(E. EENABLE==F B TSD = 1KFH HVBAT_OV
={&FHBVvCP_uv=1&K.
F— KRB RIRAT, VCP_ UV1//\|-F[:{—17_1'VCP uv_ sxBTBIRRETEH, UARRZEBM.
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4 —fg - i iR

b, VCP_UV BYARA G IABIE BTV KHI B fRI5R.  VCP_PUMP {5 S 2| BB TR IE RN

v LBHERBAN, REVCP_PUMPESAEBETE, EMIE

o —BVep-VerrBIEET Ver puwe 1F{E, VCP_PUMP SR, BRARMSELETIE

o —BVep-VexrBEEF Ver puwe [FI{E, VCP_PUMP SIS T S, BRARMSABRIE
% Vep -Vear EEE_I%_?VCP_READY_HI\”:EHEETIJ VCP_READY Tﬂ%&ﬁfijg 1,

HVer -Vear BIEIRTF Ver_renov o BI{ERY, VCP_READYI#EE{iI9 0o

L Vep -Voar BIESE T Ver ov v BI{ERY, VCP_UV I E I 00
—B Vep -Vear BIERF Ver v BB , VCP_UVIMEENM A1,

BERBAE (Fla: 2[GFEEEFTERR VCP_UV EEIRER) , VCP_UV 2%HPR e uv sk o

4.4 BSIFY: BF

FRIESBIHBA: VBAT A VDD EIEE TESEEIN; T,=-40°C & +150°C; CSO SIHIEZ; FraBEHLUE S
jjg/& EE/)ILIEH/)IL)\%'HH]O

&5 BSEHE: BiR
Parameter Symbol Values Unit | Note or condition |P-
Min. Typ. Max. Number
FSHRRFE, EN=LOW
VBAT supply quiescent IBAT 0O - - 5 A Y Ta<85°C PRQ-112
current
VDD logic supply quiescent| Ipp g - - 7 MA 1) Tp=85°C PRQ-114
current
—RRFRAHFE, EN=HIGH
VBAT supply current IBaT sup - - 10 mA |Y/MOSONCH_A=1; |PRQ-27
MOSONCH_B =1,
Res=1 MQ,
Cvcp=2.2 U.F
VDD logic supply current | /pp sup - - 10 mA |CSA_HSS=0; PRQ-118
CSA_COUTSEL=0
VDD logic supply current | /pp syp - - 15 mA |YCSA_HSS=1; PRQ-543
CSA_COUTSEL=1

1) FERTFEFNR - BIRH/AFIERIE

4.5 S =10

FRIESEIREA: VBAT VDD EIEE TIESEEMA; T,=-40°C E +150°C; FREHRELIEa EE; I
MEEEFURNG B, EhiesfE#EVDD, THIEBREIEM,
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4 —fg - i iR

Re BSKHE: BF 10
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. Max. Number
ZIEMNBE
Logic high input voltage |Vin 0.7"Voo |- Vop - PRQ-30
Logic low input voltage ViL 0 - 0.7 - PRQ-31
Logic input threshold Viky 100 - - mv |- PRQ-32
hysteresis
ZigiaH BE
Logic high output voltage |Vou Voo- Voo- Vop v lo=-1.6 MA PRQ-415
level 0.4 0.2
Logic low output voltage |Vo, 0 0.2 0.4 v lo=1.6 MA PRQ-416
level
EHiI/THseE
ENABLE pull-down resistor | Rpp_enagle |30 40 50 kQ |- PRQ-126
SCLK pull-down resistor | Rpp_scLk 30 40 50 kQ |- PRQ-410
SAFESTATEN pull-down | Rpp sarestate | 30 40 50 kQ |- PRQ-409
resistor N
MOSI pull-down resistor Rpp_mosi 30 40 50 kQ |- PRQ-411
INTERRUPT pull-down Rpp_iNTERRUPT| 30 40 50 kQ |- PRQ-479
resistor
CSN pull-up resistor Rpy_csn 30 40 50 kQ |- PRQ-412
SPH&ECE Y a]
SPl interface setup time tsET_spi - - 150 us - PRQ-413
4.6 B RBSFY

FRIEEBIHEA: VBAT M VDD EIEE TEEERN; T,=-40°C E +150°C; FREBEYLUS S hEE; BAR

EMERNGIH,

R7 BSKFE: BER
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. Max. Number
Charge pump frequency fep 140 156 172 kHz |- PRQ-127
VCP_PUMP
VCP_PUMP_H threshold  |Vcp_pump_n  |12.7 14 15 - PRQ-343
VCP_PUMP_L threshold Vep pump L 11.7 13 14 - PRQ-344
VCP_PUMP hysteresis Vep pump_Hy  |0.5 1 15 - PRQ-402

(RBETR......)
BIRFA
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4 —Rg~=minAk

)T () BSEME: BER
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. | Max. Number
VCP_READY
VCP_READY_H threshold Vcp READY H 10 11 11.7 Vv - PRQ-345
VCP_READY_L threshold  |Vcp reapy L  |9.5 10.5 11.2 Vv - PRQ-346
VCP_READY hysteresis Vcp reapy Hy | 0.38 0.5 0.62 v - PRQ-403
VCP_UV
VCP_UV_H threshold Ver uv 5.7 6.5 7 v - PRQ-347
VCP_UV_L threshold Ver uv L 5.2 6 6.5 v - PRQ-348
VCP_UV hysteresis Vep_uv_ny 0.25 0.5 0.75 Vv - PRQ-404
VCP_UV Blanking time tvcp uv BLK | 2.4 3 4 ms |- PRQ-494
B ey 3R A HH EB AR
Charge pump output Icpo - - -10 mMA | Cepu=220 nF; PRQ-349
current capability at VCP
CPL pulsed current llcpL_puisel |60 80 110 mA |- PRQ-487
Datasheet 15 Rev. 1.10
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5 S MR IX=h 23

= A AR SR h 23

=IAMR IR Eh2E BEAE X BN 21 FMER MOSFET, LASEILEHEMAE ], B MRIAEERA, FEA
B SPIEFFEE 5T AMXHA, MRIETNZE AT EINEE R BRAINERRBARAE,

6,

CSN

[
ON k OFF
command command

MOSONCH_x=1 MOSONCH_x=0

| | | t
\{DGDRV_ON ' EDGDRV_OFF
I i :

VGsx
Vcp_pump HY

Vep_pump L

Vesiow)

1(Gx)

Isink ¥

—— Actual current (example)

-=-=-= Maximum current capability

!CHARGE_LOW iy -————————/f———— 2 T E———— — t—
IcHARGE

[ e i L B

[Ny RN [ ——

I

I

I

I

I

}

I

[}

I
===

I

I

I

I

' MOS_BLKx | £SINK_MAX
r g -

Ele BRAMIRIXEDEE S

5.1 WIS AE

RENBETEU TR TEE:

ENABLE= HIGH AND MOSONCH_(x) = HIGH AND SAFESTATEN = HIGH,

xs MOSFET Bi&

MOSONCH_(x)[0] MOSFET activation state

0 MOSFET channel not activated (default)

1 MOSFET channel activated

BUEFA 16 Rev. 1.10
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5 S MR IX=h 23

LBEBRIISPI ETBUER, HigiH RN BEREEN B E Icnarce » FFEEBTE] TR M tvos._pLix (MOS jEant
18]) o /cnarce TEVes iIREIVe ZBI—EHAFIESPRES , FEILSEFREYE]BEURF MOSFET BB R,

— B tuos suBTE)EIHR, MR EREEIM S PFEEEI R AE ciarce_ow; IXTH2HH B SSPR EBIREN
RFINERRERGE, FIa03REB MOSFET MR FIER 2 (B)ARINAYSMEB T HIEBFE,

5.2 BIEEH

MRFBRBUTEHZ—, NBITITIMNE MOSFET BIMR # 1T I B SRZ AEE :
*  MOSONCH_(x) BfuREENE

v S|MEREE M MSEIR

«  SAFESTATEN BEfIMEEK

AR WIRLEHFE, MOSONCH_ ) ZEzZIMEETTEMT, MTZAMELEE = F.

@B E MOSONCH_(x) 3¢5 f#) SAFESTATEN B M S B FT ARBEFEMERE, Wl RIGIEGFSHER
BRI E o, FFEBTEEREK Dtonwax o sk TEVes NE ZHI—EHLFEIRE , FILLSEPREYEIEUR
F MOSFET BUMIREE R,

— B ta uxBEE, HIEMRITHIBEZ ABREHAMAES, SIEMERERE (Vo) FBREIARA Vs towo 1%EH
NILEFIHATR MOSFET AYVes{KTF Vesith) LURFENIXH,

& MOSONCH_(x) N{EREBFMfERES I NS B FEY, BIREMRM Sx5IHRH

Isx_oFF-

LBERS|IFMFREEM NS BEFT ARBEFMERN, MEMidTH RS MEER (o) > T
EIEIT N sx 5| EIREBRIFE B EH LM,

5.3 MOSFETIEEI 284 H

BRIEZEULAA: VBAT M VDD FEIEETIESEREIA; T=-40°C E +150°C; FREREYIMUEMSnERE;, B
TRIEMIRNG | Bl

=9 MOSFET IXzha 5t
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. Max. Number
Gate charge current high | lcHarcE - - -300 mA | Vex=Vs=0V PRQ-133
Gate charge current low lcharGE_Low  |-5 -4 -2.5 mA - PRQ-488
Gate discharge current Isink 0.9 11 13 A Vox- Vsx=13V PRQ-134
Gate discharge current tSINK_MAX 8 10 12 us | PRQ-539
maximum active time
Source current in OFF Isx_oFF - 40 - MA  |YMOSONCH_(x)=0; |PRQ-544
mode ENABLE = HIGH
High level output Vs Ver pum | = Ver pum |V Current between Gx |PRQ-135
voltage Gx vs. Sx PL P H and Sx=1mA

(RBLTH......)
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5 Btk IxzhaEE

&9 (42) MOSFET IXzh2ssity
Parameter Symbol Values Unit | Note or condition |P-
Min. Typ. | Max. Number
Low level output voltage | Vs Low - - 1.7 v T,<25°C PRQ-498
Gxvs. Sx Current beween Gx
and Sx =100 mA
0V < Vear
< VBAT(EXT)_MAX
OVs VDD < VDD_MAX
Low level output voltage | Vs Low - - 15 v T,225°C PRQ-524
Gxvs. Sx Current between Gx
and Sx =100 mA
0V < Vear
< VBAT(EXT)_MAX
OVs VDD < VDD_MAX
MR IR B8 B S
Gate turn-on delay time tbGDRV_ON - - 3 Js Duration between |PRQ-137
CSN goes from low
to high and gate
charge currentis
activated
Gate turn-off delay time tDGDRV_OFF - - 3 us Duration between |PRQ-139
CSN goes from low
to high and gate
dicharge current is
activated
Delay time for gate turn-off | tpgorr spsTn |- - 3 ks Duration between PRQ-527
triggered by SAFESTATEN SAFESTATEN goes
from high to
low and
gate
dicharge current
is activated
Gate to source clamped Ves_tH 15.5 - 19.5 v - PRQ-476
voltage
FEERBYTT 1L BB B
Gate zener clamping Veamp 6 veat | 78 82 87 \Y [ ¢=-2.5mA PRQ-489
with respect to VBAT
Gate zener clamping Veramp 6 oo | 78 82 87 v I ¢=-2.5mA PRQ-490
with respect to GND
1) REIEFEWK, BHIKITHEE.
Datasheet 18 Rev. 1.10
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6 fRIF S 15

6 RiP5 S

R =ATHEERRIPFNLEIE

o IETIER, A MCURMHERE

o BE B MCU AR KBEMY

o PR, ARAAZRIRME (FEB@EER) FIEMER MCU

6.1 IS

6.1.1 OFFIRATRBELM
R A ECE B AR B E Ve, EFEIVe o WL, HEEREND, N5E LA VSOURCE_(x) BN 1o

B S R RE ARSI EFRRN, RAMRLKEERAH, BIR PINAD Sx LRYEBEIFHRAM
RIXEHES AR LS.

6.1.2 BARBERE
WNREBFEIREBE VCP & F Ver renov 1> W VCP_READY #REE LA 1o
6.1.3 sPidthht ¥

WEMCUZE AN B NI AR ATV 728, U ADD_NOT_AVAIL ARG ERIA 1o

6.2 EZtt

AT RESE LNEAESENSMCY , SPRERABEMESIAE, EIFHE5IEIRE N EIE
MCU o

MRFHABER, WESTIWHMEHRRE L
EEF TR HBERRTS.

6.2.1 BEES

[ |
MR ERERDHB IS EESHET,Ww, U OT_WARNING BEfIN 1,
6.2.2 —RETTHIZE (OTP) TEERBIUEIF

ZBHERNT —NOTPREFMERNENIRE, BT IHBASRUTEFEE, XERBEEFISHETEAN,
FH B EER N EER SPIIIE).

SNROTPEIEIIASLOTPIRENRM, M MEM_FAILAREENN 1o EXMERT, MEREMIRETIRE
REINME, AtEBRERTEN. ERMBEARIECEOTPHIRE.

ARE HIRAZFEIZH5 I, TUTEZEEROTP o

6.2.3 BEithEL

TSR 2 MEMS|H (L 2iEM. AGND £ 2 CPGND) ZfEﬂﬂqEﬁ.Eﬁ_%?VGNmLoss, NAERZEY LOG_(x) =
ENEBENUN 1, XEEBREEEMSIHIAIE .
«  BrFF AGND $fi % LOG_A 1 LOG_CP i%:&

HIREM 19 Rev. 1.10
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6 RIS kil

«  BrFF CPGND ¥5fii & LOG_CP #1 LOG_D #7&E
«  B7FF DGND J5ft & LOG_AFI LOG_D #r:&

6.3 PR AT
PR FXT5MEB MOSFET AR EREERY Th B SEAEIRIF. MR IRTHZ3 10 M B RS B pT K P& :
v BIEWEE, FEBERZKEEMIRIREIEA BEBRIEIT. KRR AENFIE:
BIERN, BRTSEEERITHEE, XLEaE,
IR E
MR-TRIREBERE (Vos= [Vox-Vsd)
2 VDS(x)_SS_[0] =0 BY, IRIREBEILE (Vos= [Vaar-Vsd ) BRI /2 FARIF
BMERN, SPHESHIVERBINS EMRA BEEXITHBE, E16E
Voo RIE
SAFESTATEN 5 |BIECE
TR
li/}lb
o IEBIENPE, FEERKR: —BREREXR, BRNRMSA LT EREEREERIRE. XLEEE,
Vear i [E
Vear RIE

6.3.1 @B

WNRLZEFECN, N FAILURE IREENI NS, PHSIHEMN NS, BEREFEFSH MOSONCH_(X)
GERNO, MNAEESBHMER (@i VDS(x)_SS F1FR 22 ARIEMFERNIBRIN)

DR YMERBEERN, AREEMRBIFEHRIE, VCP_UV. VGSTH_(x) #1 VDSTRIP_(x) B&4h,

6.3.2 JEF Bl R PE
SR EREE SN NEMEREEE, WMRIRE S EHEMOSFET

6.3.2.1 VBATI [E
UNR VearikB 3T Vear ov orr » NI FAILURE {iF0 VBAT_OV AR EE LA 1o

AR Vear BT Vear ov_on > WIIETE tovrestarr ZISEFBE o
SRMATEERARERN, MCURESEEFEE,

&10 VBATE £ BahE S Bt ja]

VBATOVARST[1:0] VBAT overvoltage auto-restart time (typical): tov_restarr

00 10 ps (default)

01 50 us

10 200 us

11 Ims

BIEFA 20 Rev. 1.10
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6 RIS kil

I

Vear i Vaar
I
I

VBAT_ov_OFF
VeaT_ov_on

i

i
/ i

I

| —\

1

! Vear_uv_on

I

Veat_uv_orr

CHANNELS — CHANNELS '_
ACTIVATION ACTIVATION
tOV_RESTART ‘ ! tUV_RESTF\RT ‘
E7 VBATEE. REBIERRFE
6.3.2.2 VBATR &

N R VearfE F Vear wv ore » T FAILURE i #0 VBAT_UVAREE LA 1o
R Verr & TFVear w_on » WARFTEtuy resrarr ZSGEFTBEI o
HRHATFEHERBHREIRY, MCULEBEEREE,

=11 VBATX [EBBhE B EY(a]

VBATUVARST[1:0] VBAT undervoltage auto-restart time tyy_restarr (typical)
00 1 ms (default)

01 5ms

10 20 ms

11 50 ms

6.3.3 ik 4

—ERNEBIFERM (vDD_UVERSD) , MRTLUEILIRfERE. vDD (55 4.2.4 &) BUBISPHE S KIRIEE
fiLo

6.3.3.1 BT ER N RV == B B el A S B 8]

6.3.3.1.1 ZA=LRIE

A RSN A B LR R B S AR, SBMOSFETEIREBSE, HAMk- Rk
BELA, FREETE, AR EIRERS.

Fitt, P ERFERNER I S@E B IHER, XA I ECE HIREY B tvos sux BIBRY . HIERIRIE
MOSFET it (EERECes) A MEEMIAER,

JEFE HIET55.1 A, tuos s EEX T Icvarce BT BIRAFFEEATE] »

HIREM 21 Rev. 1.10
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6 fRiF 5 1

MOSONCH_(x)

i “
1 Y

IOT | :
Vesx = Viox - Vsx

Ver_pump_ut

gm———
1
i
1
i
1
1
1
1
1
i
1
1
-
1
]
]
1
i
1
1
1
1
1
i
1
i
1
1
1
1
1
1
1
]
1
1
i
1

Vep pump L[~——--T-—-—- =SS S

Vies_TH_RIS| _____

o

Miller plateau | ----- R L

1 tes TH RIS < EMOS_BLKx
VGSTH_(x) =™
i I

VVosx = Viear - Vsx

i
Vear] ;

VDsTHx

, t
VDSTRIP_(x) :tasr.:cx < {MOS_BLKx
Iilf !
IOT |
Els MOSFETS&E % 1 BYa]

AR RN RS ER N A B B = AR E N A FAmE@Er @, 5888 tos sudifial, FRIRSHH
TR A R AR B Ko

F12 MOSFETEB[EZ HEJ[a]

MOSBLK_(x)_[1:0] MOSFET voltage blank time (typical) twos pLix

00 10 ps (default)

01 20 us

10 50 us

11 100 ps

PR 22 Rev. 1.10
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6 RIS kil

afineon

i =B jE]

ATFREESIMENREES, FENRKELNEATERBIRM L, FHit, A M @ERIRE
T — N EIECEIRIKATE], ERATFTXREIHEERRN: tuos rino

6.3.3.1.2

+13 MOSFETE [E 8 iKEY 8]

MOSFLT_(x)_[1:0] MOSFET voltage filter time (typical) twos_rirx

00 0.5pus

01 1 us (default)

10 2Us

11 5us

6.3.3.2 R E

EL IS NECEBERRIRRE, URIFEIH MOSFET IESIBIKSHAB) A &R E1EH TR,

WMNRBERBCE, BVear (BR) E Vs (FIR) BIEV os 8813 Vostix BIBT BIEE S JE B2 BT 8] t wos_suc/T BITE R
B8 tuos rire » 1 FAILURE # VDSTRIP_(x) U &I /9 1, 405 VDS(x)_SS I EiI/90, {iIMOSONCH_(x)
B{IN0,

BN (vDS(x)_SSTIENIN 1) , RABEIFAILURE #1VDSTRIP_(x) LB 1, EAHI MOSONCH_(x) HE
A 1o

FNMBEHE—ITHHE, ATLUBEEFESS VDSTH_(x) iEE,

2 VDS(x)_SSHIE I J0EVDSTRIP_(x) K MinEBIRES, FIE@EIBXSE, MR TEIEKEIE

twos s ZJa > 1BIBERIVos TIFAE T Vostu BTBYIBEIBIE T K B 8] tuos ri (5130, MEERENIATE

1) , WEEEERwER,

®R14 RS ESE
VDSTH_(x)_[2:0] Positive drain-source overvoltage [Negative drain-source overvoltage
threshold (typical) Vostux threshold
000 100 mV -100 mV
001 150 mV -150 mV
010 200 mV (default) -200 mV (default)
011 250 mV -250 mV
100 300 mV -300 mV
101 400 mV -400 mV
110 500 mV -500 mV
111 600 mV -600 mV
+15 WREEEBERY
VDS(x)_SS_[0] Drain-source channel condition
0 Channel is de-activated in case of drain-source overvoltage
1 Channelis not de-activated in case of drain-source overvoltage (default)
23
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6 RiF 5 1

6.3.3.3 WHE R E

WMREEHE LT RMG, BHEEIRGHRER EHKIE:
' EE%E’QE E| Ej |Eﬂ tmos_BLKx %U ,HH Eo
' N R AR - TR FRE ) \:_FFELEEEE"J@HEVGSJH@) , BFEEA a1 T E BV K AT E]t MOS_FLTx

YRR/ EHRPE, i FAILURE FI1iL VGSTH_(x) B{IA 1.

UVGSTH_(NIFE ARG, FMEEEBBEXSE, R T EHENE s sZfE, BB Ves HIART
VGS_TH_RIS BB BI85 7 iR ATIE] twos rrx (IS0, MEERFEDAEE) , WEERBRXEZE,

6.3.3.4 118 32 X i

LWHSERMBEN, 558EEMRXA VGSTH_(x) #1 VDSTRIP_(x) BRI AES R Msl Al A —MEE, X

MBI 2 B R X IEH el @i Pl #1T4HRIE.

% CHCRCTRL IR E N 1 BY, U TMEABIEERIGIRIBLBIAEEB@EA (CHA) B (CHB) :

»  TEVGSTH_(x)=1->CHA=OFF 1 CHB = OFF B91& )X T

» FEVDSTRIP_A=1. VDSA_SS=0F1VDSB_SS=0RIIE T -> CHA = OFF #I CHB = OFF

» TEVDSTRIP_A=1, VDSA_SS=1#1VDSB_SS=0HJIE R T -> CHA = R¥FFHIIAZS (ON) 1 CHB = OFF

»  TEVDSTRIP_A=1. VDSA_SS=0F1VDSB_SS=1RIIERT > CHA= X, CHB={R&FLHIRE

»  TEVDSTRIP_A=1, VDSA_SS=1#1VDSB_SS=1MIE X T -> CHA = R¥EFHLAIIAZE (ON) , CHB=
RIS

» FEVDSTRIP_B=1. VDSA_SS=0#0VDSB_SS=0HIE R T -> CHA=OFF 1 CHB = OFF

+  7EVDSTRIP_B=1. VDSA_SS=1#1VDSB_SS=0RIIE R T -> CHA = {RIFFHIRA , CHB=XF

»  TEVDSTRIP_B=1. VDSA_SS=0#1VDSB_SS=1MIE R T ->CHA= X, CHB=1RIFEHIIRA (ON)

+  FEVDSTRIP_B=1. VDSA_SS=1#VDSB_SS=1KERT -> CHA={RIFLEFIIRE , CHB=1RE
SERIRE (ON)

YNERCHCRCTRLAIIZE /90, MV IRHPEEIE,

K16 BB 3T R i

CHCRCTRL[O] Channel cross-control status
0 Cross-control deactivated

1 Cross-control activated (default)
6.3.3.5 VDDR[E

tﬂiVDD BERT Voo wvon BIfE, BRENL HVooBBEMRERBEMLER , ViouwoEfE, VDD_UV IR
E\‘ 1.

6.3.3.6 VCPRE

— B (Vep-Venr) BBEARFVep wv 1, VCP_UV {iIF0 FAILURE A= BN 1HEB AR IEMWER,

LPESRS VCP_UV #BFREY, BEARIZENER. MR (Veo-Vear) BEINRERSEFRIYIE tuer w s fE B
[ESAMETF Ve v n (5180, MEEREDAEE) , WBRRBAEEZER,

6.3.3.7 JBZTh SAFESTATEN

—B SAFESTATEN (S S &1 1K, FAILURE &N 1o

FERFM 24 Rev. 1.10
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6.3.3.8 a8

NRAZBREERZIAET 50 , NMRIRCHESIRBIRT, BAERMEMICNBAIEINER, HETSD
# FAILURE AR EEULA 1o

6.3.3.9 /Mﬁ“ﬂ]ﬁ&j(%%*ﬂ"f/mtbﬁ%%
TR R BIE A H BT RES, AT W REE EERE. MEENELER, XBXAFNBEE,

A ML RS FI M ARSBIE L T R TR TFIENRE:
E5HE = SAND VCP_UV = {ELAND VBAT_UV = {E;AND VBAT_OV = {EXAND TSD = {EEAND V 55> V o5y on.

6.3.3.9.1 WA E
B A TR A SRR 2 S 1 25 AT FR B (i1 CSAG_ () TR B,

®17 BRI K SR IE E B E
CSAG[2:0] Current sense amplifier gain Gp+ (typical)
000 10V/NV

001 15V/V

010 20V/V

011 25V/V

100 31.5V/NV

101 35V/V (default)

110 40 V)V

111 477V

6.3.3.9.2 B AG fi B

NTEREERAREEHRNSRBUE (EiHE{L) , CSA_HSS BEWIRE,

2 CSA_HSS IR B 0 By, ANEBEEEE S IMRIAUERERIQNEHITT LK. IR CSA_HSS IIRE N
1, MREREBEsT XA E R BRAHITRIL.

18 B AR M A B A

CSA_HSS[0] Current sense position

0 Shuntis in low-side position (default)
1 Shuntis in high-side position
6.3.3.9.3 BTG T i L £

NTIREEET CSOS I EBEREE, I LUBIE—LRNIPEBE,
L CSA_COUTSEL iII&E M 1 Y, NEPEREFITET 100 pF BIIMNERA BB HIT T 1ks
YN5E CSA_COUTSEL iIIRE /0, MIAEFEBERE ¥T{ET 100 pF BIFMEB A F BB R HI T AL
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6 RIFSIEM

#+ 19 BB N A AR

CSA_COUTSEL|[O0] Current sense output charge
0 Output load < 100 pF (default)

1 Output load > 100 pF
6.3.3.9.4 pu 1 g |

CSO AL AR BZH0 M TR 1B Fo
WNRCcsAmEEY OCTH BEEMFEREEA VOCTHXL FA VOCTHxH ZBIR9SEE, MIFREEEERISG XA,
HBEMREEDE—MNEELTF ONIRZE, N FAILURE {i# ITRIP GBI 1o

A
Voo | R [ b i
i | AVoctHan= AVoctHzH = AVocTHan =
AVoctiin={ | +0.2*Vpp | | +0.25*Vop| | +0.3*Vop
VRer BDR=_| _V+0.1*Vop | Vv _ _ {1 v __ _ v _ _ _ L
0.5*Vop AVoctHiL= | |
-0.1*Voo AVoctHaL= AVoctHaL= AlVoctHaL =
-0.2*Vop ' 'U.ZS*VDDE -0.3*"Vop
OCTH_[]..O] Ilooll "01" ||10|I ||11||
Elo A R
6.3.3.9.5 SN BRE

BRIESEIRAA: VBAT VDD EIEE TIESEEIAN; T,=-40°C E +150°C; FREBEHYLUIE S hEE; BAR
IERRNG Bl

Rev. 1.10
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6 RIFSEN
<20 S B
Parameter Symbol Values Unit | Note or condition |P-
Min. Typ. Max. Number

Input offset voltage VorrseT -1.4 0 14 mv |- PRQ-52
Integrated output noise Veso noise |- - 5 mVim | VISP shorted to PRQ-262
voltage at CSO pin s ISN; all gain

settings; output

open (no load at

CS0)
PSRR - Power supply Psrr 60 - - dB DCuptolkHz PRQ-63
rejection ratio VCP
Settling time to 98% tseT - - 7 Us Duration between |PRQ-222

CSN goes from low

to high and signal

at CSO piniis

settled (98% of

final value)
Reference voltage for VREF_BIDIR -2% Voo/2 | +2% v - PRQ-228
bidirectional CSA
Digital glitch filter time for | tirrip_FLT 1.2 1.5 1.8 s Y PRQ-505
ITRIP
ISP, ISN leakage current | /sp off, -5 - 5 WA ENABLE = 0; Visp= PRQ-392
while off Isn_oFF Visn; OV = Visn,Visp <

Vear
FEMEIEL
CMRR - common mode CMRR10 75 - - dB DCuptolkHz PRQ-64
rejection ratio @ Gain =10
V/V
CMRR - common mode CMRR15 T7 - - dB DCuptolkHz PRQ-148
rejection ratio @ Gain =15
V/V
CMRR - common mode CMRR20 81 - - dB DCuptolkHz PRQ-149
rejection ratio @ Gain =20
V/V
CMRR - common mode CMRR25 83 - - dB DCuptolkHz PRQ-150
rejection ratio @ Gain =25
V/V
CMRR - common mode CMRR3L5 83 - - dB DCuptolkHz PRQ-210
rejection ratio @ Gain =
315V
CMRR - common mode CMRR35 85.5 - - dB DCuptolkHz PRQ-211
rejection ratio @ Gain =35
V/V
CMRR - common mode CMRR40 86 - - dB DCupto1lkHz PRQ-212
rejection ratio @ Gain =40
V/V

(ERETA......)
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6 RIFSEN
20 (82) BSRFHME: B8R
Parameter Symbol Values Unit | Note or condition |P-
Min. Typ. | Max. Number

CMRR - common mode CMRR4T.7 88.5 - - dB DCuptolkHz PRQ-213
rejection ratio @ Gain =
47TV
BRI MR K 28 & 53 18 &
Current sense amplifier GpiFF10 9.8 10 10.2 V/V | Test condition: CSAG | PRQ-53
differential gain 10 V/V =(000)
Current sense amplifier GpiFF1s 14.7 15 153 V/V  |Test condition: CSAG | PRQ-77
differential gain 15 V/V =(001)
Current sense amplifier GpiFr20 19.6 20 20.4 V/V  |Test condition: CSAG | PRQ-78
differential gain 20 V/V =(010)
Current sense amplifier GpiFr2s 245 25 255 V/V  |Test condition: CSAG | PRQ-79
differential gain 25 V/V =(011)
Current sense amplifier GpiFF3Ls 30.87 |315 32.13 |V/V |Testcondition: CSAG | PRQ-206
differential gain 31.5 =(100)
V/V
Current sense amplifier GpiFr37.7 34.3 35 35.7 V/V | Test condition: CSAG | PRQ-207
differential gain 35 V/V =(101)
Current sense amplifier GpiFF40 39.2 40 40.8 V/V  |Test condition: CSAG | PRQ-208
differential gain 40 V/V =(110)
Current sense amplifier GpiFF47.7 46.75 |471.7 48.65 |V/V |Testcondition: CSAG | PRQ-209
differential gain 47.7 =(111)
V/V
B A S B
Low gain current sense faw_Low 200 - - kHz |Maxoutputcurrent |PRQ-388
bandwidth capability =4 mA,

cload between 10

pF and 400 pF,

CSAG[2:0] from

'000'

to'110'
High gain current sense fow_HIGH 150 - - kHz |Maxoutputcurrent |PRQ-389
bandwidth capability =4 mA,

cload between 10

pF and 400 pF,

CSAG[2:0]="111"
SREE
Overcurrent threshold AVocTHin 0.095* |0.105* |0.115* |V OCTH =(00) PRQ-531
1 high relative to Vop Vop Vop
VREF_BIDIR
Overcurrent threshold 1 AVocThiL -0.115* |-0.105* |-0.095* |V OCTH = (00) PRQ-532
low relative to VREF_BIDIR Vbp Vop Vop

(RB&ETM......)
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+20 (8) BSEE: BREN
Parameter Symbol Values Unit | Note or condition |P-

Min Typ. Max. Number
Overcurrent threshold AVocTHoH 0.199* |0.210* |0.221* |V OCTH =(01) PRQ-533
2 high relative to Vop Voo Vop
VREF_BIDIR
Overcurrent threshold 2 AVocthaL -0.214* |-0.203* |-0.192* |V OCTH =(01) PRQ-534
low relative to VREF_BIDIR Vop Vop Voo
Overcurrent threshold AVocTHzH 0.243* |0.254* |0.265* |V OCTH =(10) PRQ-535
3 high relative to Voo Voo Vop
VREF_BIDIR
Overcurrent threshold 3 AVocthaL -0.265* |-0.254* |-0.243* |V OCTH =(10) PRQ-536
low relative to VREF_BIDIR Vop Vop Voo
Overcurrent threshold AVocTHan 0.293* |0.304* |0.315* |V OCTH =(11) PRQ-537
4 high relative to Vop Voo Vop
VREF_BIDIR
Overcurrent threshold 4 AVocThal -0.315* |-0.304* |-0.293* |V OCTH =(11) PRQ-538
low relative to VREF_BIDIR Vop Vop Voo
) REZIEFENE, BIRITEE.
6.4 Hh it 5 | B
MREEUTERZ—, PESIHKEEMSBFEHEDE:

+  FAILURE i[IE M 1

+  OT_WARNINGIZEN 1

»  GEN_INTERRUPTFEBEMI A1 (BFNIRXFBr{E S 5iTHIZ3ANEE)

¢ GND_LOSSIIZE M1
¢ MEM_FAILIIZEN1

—EBlRTHEHESESMIEPEE

o BT SPIRENAERZ B PRI
+  JEINT_CLEAN fi[igEH 1

SNERAFER{E

SEUE, @

S BE3ET GEN_INTERRUPT N EI NG, MZEE

FREo. EXMIERT, INT_CLEAN AR PR,

6.5 B RiPS5EU

WA T A IERR:

E3@33 )5 GEN_INTERRUPT EHTISE N 0 K5H

BRIESEIRAA: VBAT VDD EIEE TESEEIAN; T,=-40°C E +150°C; FREBEHYLUIE S hEE; BAR

IEMERNG B,

HAEFM
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+&21 S RPN

Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. | Max. Number

MOSHEZE HAYE]

MOSvoltage blanktime 1l  |tyos siki |8 10 12 Us | Start: gate charge |PRQ-152
currentis activated

MOS voltage blank time 2 tvmos._BLK2 16 20 24 ys 1) Start: gate charge |PRQ-153
current s activated

MOS voltage blank time3  |twos piks |40 50 60 Hs 1) Start: gate charge |PRQ-154
current is activated

MOS voltage blank time 4 |twos pika |80 100 120 Hs 1) Start: gate charge |PRQ-155
currentis activated

MO'S BB [ 1 358552 B i)

MOS voltage filter time 1 twos FLT1 |04 0.5 0.6 us Y PRQ-295

MOS voltage filter time 2 twos FLT2  |0.8 1 1.2 us |2 PRQ-296

MOS voltage filter time 3 tmos_FLT3 1.6 2 2.4 us Y PRQ-297

MOS voltage filter time 4 tvwos_FLTa |4 5 6 us | Y PRQ-298

RS EE

Positive drain to source VbstH_1_pos |80 100 120 mv |- PRQ-82

monitoring threshold 1

Negative drain to source VbstH_1 Nec |-120 -100 -80 mv |- PRQ-417

monitoring threshold 1

Positive drain to source Vbsth 2 pos | 120 150 180 mvV |- PRQ-83

monitoring threshold 2

Negative drain to source Vbsth 2 NEG |-180 -150 -120 mvV |- PRQ-418

monitoring threshold 2

Positive drain to source Vbsth 3 pos | 160 200 240 mvV |- PRQ-84

monitoring threshold 3

Negative drain to source VbsTH 3 NEG |-240 -200 -160 mvV |- PRQ-419

monitoring threshold 3

Positive drain to source VbsTH_4 pos | 200 250 300 mvV |- PRQ-85

monitoring threshold 4

Negative drain to source VbstH_a nec |-300 -250 -200 mv |- PRQ-420

monitoring threshold 4

Positive drain to source Vbsth 5 pos | 240 300 360 mvV |- PRQ-86

monitoring threshold 5

Negative drain to source Vbsth 5 NEG |-360 -300 -240 mvV |- PRQ-421

monitoring threshold 5

Positive drain to source Vbsth 6 pos | 320 400 480 mvV |- PRQ-87

monitoring threshold 6

(BEETFA......)
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+21 () BSEE: FRPANEL

Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. Max. Number

Negative drain to source Vbsth 6 NEG | 480 -400 -320 mv |- PRQ-422
monitoring threshold 6

Positive drain to Vbsth 7 pos | 400 500 600 mV |- PRQ-88
source monitoring

threshold 7

Negative drain to source Vbsth 7 NG |-600 -500 -400 mV |- PRQ-423
monitoring threshold 7

Positive drain to VDSTH_B_POS 480 600 720 mV - PRQ-89
source monitoring

threshold 8

Negative drain to source Vbsth_s_Nec | -720 -600 -480 mv |- PRQ-424
monitoring threshold 8

IR EEE

Gate to source Ves TH RIS 5.8 7 8.5 \Y - PRQ-144
undervoltage threshold

rising

Gate to source Vs TH_FAL 5.65 6.6 7.4 \Y - PRQ-495
undervoltage threshold

falling

Gate to source Ves_ uv_Hys 100 400 900 mvV |- PRQ-496
undervoltage threshold

hysteresis

R ERE

VSx overvoltage threshold | Vs th 35 5 6.5 v - PRQ-145
VBAT X FE

VBAT_UV switch OFF VBAT_UV_OFF 17.5 18.5 19.5 Vv - PRQ'23
voltage

VBAT_UV switch VBAT_UV_ON 18 19 20 \" - PRQ-24
ON voltage

VBAT_UV hysteresis VeaT uv HYs | 0.3 0.5 0.7 v - PRQ-431
VBATE[E

VBAT_OV switch VBAT_OV_ON 70 T2 74 Vv - PRQ-llg
ON voltage

VBAT_OV switch OFF VBAT_OV_OFF 71 73 75 Vv - PRQ-ZG
voltage

VBAT_OV hysteresis Veat_ov_nvs |05 1 2 Vv - PRQ-432
VBATR [ B ZhE R #F4EETE]

Undervoltage auto-restart |tyy restarts | 0.8 1 1.2 ms | PRQ-309
time 1
(RB&ETM......)
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Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. | Max. Number
Undervoltage auto-restart |tyy restart2 |4 5 6 ms |¥ PRQ-310
time 2
Undervoltage auto-restart |tyy restarts |16 20 24 ms |¥ PRQ-311
time 3
Undervoltage auto-restart | tyy restarta |40 50 60 ms | PRQ-312
time 4
VBATH & B shE R #5742 BY 8]
Overvoltage auto-restart | toy restarts |10 13 16 VS 1) PRQ-299
time 1
Overvoltage auto-restart | toy restart2 |40 50 60 us 1) PRQ-301
time 2
Overvoltage auto-restart | toy restarts | 160 200 240 us 1) PRQ-302
time 3
Overvoltage auto-restart | toy restarta | 0.8 1 1.2 ms |Y PRQ-303
time 4
Temperature warning and shutdown
Thermal warning junction | Ty 110 130 150 °C 1) PRQ-48
temperature
Thermal shutdown T)sp 155 175 195 °c |Y PRQ-49
junction temperature
Thermal warning Tow_Hys - 10 - K 1) PRQ-405
hysteresis
Thermal TisD_HYs - 10 - K 1) PRQ-406
shutdown
hysteresis
VDD R[E
VDD_UV switch ON voltage | Vopo_uv_on - - 2.8 v - PRQ-120
FEER
Ground loss IVenp_toss] 018 |03 0.5 v - PRQ-507
1) REIEFNR, BRIZIHEE,
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7 SPI

7 SPI

SR E—NSPIEE ML, ©FERMNLLSCLK . CSN FIMOSILAR I LEMISO o

SPIEA 16 iithi¥, BAFHEFTF N/ ERaaX (BEFRELA) , FiRESHM 16 iSPIZE

I TEHEEE /o

21 16 (U EIBZHIIYE CSN LSRRG T8,

2 CSN AMRBY, MOSI _ERVRINEIETE SCLK BY FFE/AMRAE, M MISO LRI EIETE SCLK B EFAA
Wiz,

1 16 (U EIEEHIYE CSN LAY EFHALK L,

1 16 I EESHAFREEA T 16 (IAYEEET A FRENEIE

WMREH T HEIRAUE, HEFETHIRONHEER, SPIEROETEEREIR, HEAFASEZNIR
RIXHVELIRE

AMCUZHEIICSN 5| BhERIS &

MR CSN A, SPIEZABESCLKAIMOSIS | EMERIES, HiaEIMISOFNSED.

CSN tCSN(LEAD) tscLk(p) tesN(LAG) tcsN(TD)

ViH,min FoN— - __‘_ _____________ f ______________________________________ e __

VIL, max|-----— N - —————————| -t | ———— ,Z _________ \ ___
[

SCLKI tscLk(H)  ESCLK(L)

A
A
A
Y

Yy

ViH,min
VIL, max |- — - ——

[
MOSI,

ViH,min ===
VIL, maxf—=—=—=

MISO,

VoH,minl-———————

VOL, max‘m

10 SPIBtFE
7.1 BIEB5h

2 CSN b FREB BT, BILUHITEHIEZ o

R CSN ME T AEFH B SCLK REFHMEEE T4  tesn Lear 3 B K AT 5]
+  SPIESERIBEPRIERIE SEMIIRIEE P2

o« 5|BE MISO TEtsoey BY1E] AMEPESZE NRIES

*  modulol6 TT#RES FFIATT R SCLKETHh

SRR EEE P EISHEZCHIE TR, CSN BATRIFEAN

WNR SCLK MEZ S, [EIRY CSN A1

v tsoy EMISOMBAEZEHAX ZEHBEBAUNMES (E— I NHEFTH/ReEENL FIEFRAENM) )
R SCLK MEZ MK, [RBS CSN A1 :

v BEEMIAEFET/RESEM BIEFRAN) AATEEI—IL
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7 SPI

v MOSHES TEtan HIEABIEKRFR (REBRAAUE)

o 1R 163TERERMN1

SPI MOSI BN ITE SCLK FBEE Z 1 8Yts1su #E IIEE Ko

WEES N, EEFBAINAER BT 3 ER, EEIBNMBIENBE hes (Fi0 — N SPIEFEE 16
R o

7.2 BISH
405 CSN M EFAFIE, H B Btcsnne LK SCLKAFEAL , M 16 1 2SR 00{E D E I,

AR 16 1A H 16SCLK N SCLK BB 41 (1,2,3...), MIFB(IBIZEREIRIZTE tcsnmn) RTERIESHIT
(B0, BAIFUTERS) o

CSNAEE, MISO =5 1Etwsosois) AR ESES
WNRTE CSN TASEBEFELET T BE)t SPICSN(TD), NsPIEO 2 AR IFIET CSN T AREBFRABFHNE

Hio

7.3 SPIEB SR FF
PrIESHBA: VBAT # VDD FEIEERE TIESEEA; T,=-40°C & +150°Co
+&22 SPIEBSIHE: BHFF
Parameter Symbol Values Unit | Note or condition |P-

Min. Typ. Max. Number
Transfer delay time tesn(T) 400 - - ns |¥ PRQ-370
Enable lead time tcSN(LEAD) 200 - - ns | PRQ-371
Enable lag time tcsn(LAG) 200 - - ns | PRQ-372
Output enable time tso(en) - 100 150 ns | ¥ Cioaa= 100 pF PRQ-373
Output disable time tso(is) - 100 150 ns  |¥ Ciaa=100 pF PRQ-374
Serial clock high time tscLK(H) 90 - - ns |¥ PRQ-375
Serial clock low time tscLk() 90 - - ns |Y PRQ-376
SPI 5=
Serial clock frequency fscik 0.5 - 5 MHz |¥ PRQ-377
Serial input setup time tsisu) 20 - - ns 1) PRQ-426
Serial input hold time tsin) 20 - - ns |Y PRQ-427
Serial output valid time | tsow) - 100 150 ns | ¥ Cioaa= 100 pF PRQ-428
SCLK duty cycle DCscik 47 50 53 % |V PRQ-478
1) REFEFIR, HIRITEE.
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7 SPI
7.4 HieiE
Device 1 Device 2 Device 3
MOSI MISO MOSI MISO MOSI MISO
SPl —»H{———» SPI —K—PG—> SPI —»HK—
= x = X = 5
W — wn - wn =l
MOSI (@) Q O g Q g
MCSN > +
MCLK >
MISO <
11 HIE¥EIhEE

ZESFBISPINIE16(SPIK FIRMHH EHEIIEE, EXMECE T, ZMKEHE—ICSNES (FRAMCSN)
oS, — P ERHFHIMOSILLS B — 2R HFHIMISOLEE (BB 11) , UWME— R, HEERANKRIEE
ZFRAA IR, LIRSS AVEE HIEIE B HERR A ARk, VIR ENBIEFIMCLK, ZBhiZEiE S5

B2 FAISCLKER.

AR MCSN IR B AR H L 16 (IHURHEHAHRER, SHREHHIENHE. F—MUIBLXIIR

B—M&& (El11 89884 3) FHmE— M. #BETME, MCSNRIBRTNSHEF,

AR BT HAEHIRIGE MAEFHITE IR E LR —T %o

7.5 SPI i

frame C

Sl —( frame A )—( frame B
50 previous response to
response frame A

response to
frame B

— )
— )

12 ESHNES

SPITMYARAE pC it & T — 1 an S MBTIR R &

SPIB{SIZIZHFMOSISMISONB X A MNE 12,

MOSIZE LR MMCULIZAIML, MISOLLEMRIREIESSPHRIHMINZ . “BI— MBI 28 & BIMMEURFZ
A AR IX Ry a2 o,

write 5L HIMN BHAEMN, HERSIHINZHEFESS. G SHMN BRI BN ETFES.
WMREESE, AN IZH, BEMEMRN 1.

SPIFETEAN 16 i, LMINTRFIT
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8 HF s

FREMCU:
Read/Write Address Data
R/W A6/nu |A5|A4|A3|A2|A1|A0|D7|D6|D5|D4|D3|D2|D1|D0
SPIFZOBYMMLY ©
Trans ERROR Address Data
TER A6/nu |A5 | A4 | A3 | A2 |Al1|A0|D7|D6|D5|D4|D3|D2|D1|DO
A6..A0 FIF it F 7728, D7..00 HIEIE,
pr N 17A6 [REGIRIGEKIERE (E#18/#i1E0) -

MCURILAERR 16 I Fihin]SPIET1EeS, SITFFR, REIEF :
v REUBRFH/EREBEXA FEFRAENA) E1 (8/E1)
o fEAA6..0] FUFFS

o ESEEEE[7.. 0 EEUEFETH

I

v REMURFH/&EREEXRM (FEFRANA) 2o (8/E1)
o fEAA6..0] FUFFS

o BURAIARRD

MCU5 SPizOMERIBEIIHSPHEOMAL,

ERAERT, MEBKFEHEL TERIRENEFTI/REBXAL (BIBFHRE) , RRTHBE
B,

+:23 TER il

TER bit Communication status

1 Error in the previous communication

0 No error in the previous communication

BB E 424 ZFARENG, F—MESHNFHN TERUINEMNSET, SHMENXEBE—XES,

BRT TERQIZSN, 3@ MMM IEES:

o WRZBBANGS: fREIZET (bt 00000b) o

o XWFIEENEGS. FUFESRPHLEE, EXMELT, MBS Mt E e SR,
E‘Zgéﬁfﬁ:_':—f:_mﬁ, yﬂ 12 FFTU_TO

FEENE—IMRREIATE ST ERNS. FIZEEPR, Vo wl&EBEN 1, UEEBEZaIEHE
TERHAE .

8 BIEEANE
8.1 BHlTF2E
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8 FEFEHRAR
+&24 VE:3%
Register Bit |Bit name Description
Name
STDIAG 7 FAILURE Main failure indication, 1 when there is a failure
6 VCP_READY Charge pump is ready
5 MEM_FAIL Error in the memory, trimming not possible (flag cannot be cleaned)
4 OT_WARNING Temperature warning
3 TSD Chip in overtemperature (latched)
2 VDD_UV VDD undervoltage propagated in the first command and indicates
an under voltage event
1 VBAT_UV VBAT undervoltage failure (not latched)
0 VBAT_OV VBAT overvoltage failure (not latched)
CHDIAG 7 VCP_UV Charge pump undervoltage
6 ITRIP Overcurrent failure (latched)
5 VGSTH_B Gate-source undervoltage - channel B (latched)
4 VDSTRIP_B Drain to source overvoltage - channel B (latched)
3 VSOURCE_B Source overvoltage - channel B
2 VGSTH_A Gate-source undervoltage - channel A (latched)
1 VDSTRIP_A Drain to source overvoltage - channel A (latched)
0 VSOURCE_A Source overvoltage - channel A
DIAG 4 |LOG_A Loss of ground connection on AGND
3 |LOG_D Loss of ground connection on GND
2 |LOG_CP Loss of ground connection on CPGND
1 |ADD_NOT_AVAIL |Address not available
0 SAFESTATEN Reflection of the SAFESTATEN pin
MOS_CHS_CT |7 CHCRCTRL Channel cross control activation
RL
6 ITRIP_CL Clear ITRIP flag
5 VGSTH_B_CL Clear VGS flag channel B
4 VDSB_CL Clear VDS flag channel B
3 MOSONCH_B Switch on channel B
2 VGSTH_A_CL Clear VGS flag channel A
1 VDSA_CL Clear VDS flag channel A
0 MOSONCH_A Switch on channel A
FAILURE 7 VCP_UC_CL Clear charge pump undervoltage failure
CLEAN
SAFESTATE_CL Clear Safestate failure
INT_CLEAN Clear interrupt
3 TSD_CL Clear overtemperature failure
VDD_UV_CL Clear VDD undervoltage failure
(RBELT!......
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8 FF R
+R24 (8%) %A
Register Bit |Bit name Description
Name
1 VBATUV_CL Clear VBAT overvoltage failure
0 VBATOV_CL Clear VBAT undervoltage failure
VDSTHA_B 7 VDSB_SS VDS channel B safe state on when 1. VDS safe state off when 0.
[6:4] |VDSTH_B Drain-source overvoltage threshold channel B
3 VDSA_SS VDS channel A safe state on when 1. VDS safe state off when 0.
[2:0] | VDSTH_A Drain-source overvoltage threshold channel A
MOSFLTBLKA_ | [7:6] | MOSBLK_B MOS voltage blank time channel B
B
[5:4] | MOSFLT_B MOS voltage filter time channel B
[3:2] | MOSBLK_A MOS voltage blank time channel A
[1:0] [ MOSFLT_A MOS voltage filter time channel A
CSAG_OCTH |6 CSA_COUTSEL Configures the current sense amplifier output stage depending on
the output capacitor
5 |CSA_HSS Control signal to select the CSA configuration LSS or HSS (or
bidirectional)
[4:3] | OCTH Overcurrent detection thresholds
[2:0] | CSAG Current sense amplifier gain Goir
VBATOVUVRST | [3:2] | VBATUVARST VBAT undervoltage auto-restart time
[1:0] | VBATOVARST VBAT overvoltage auto-restart time
RESETS 5 |FAIL_RST_1 Reset Fails registers 1
4 SFT_RST_1 Software Reset 1
2 GEN_INTERRUPT | Generate interrupt signal
1 FAIL_RST_O Reset Fails registers 0
0 SFT_RST_O Software Reset 0
SPARE_REG |7 SPARE_7 Spare register bit 7
6 SPARE_6 Spare register bit 6
5 SPARE_5 Spare register bit 5
4 SPARE_4 Spare register bit 4
3 SPARE_3 Spare register bit 3
2 SPARE_2 Spare register bit 2
1 SPARE_1 Spare register bit 1
0 SPARE_O Spare register bit 0
BIBFA 39 Rev. 1.10
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Reference Value Purpose

Rprot 1.0 kQ Protection of the microcontroller

Cvop 1.0 uF Supply decoupling; on layout, located close to the VDD & GND
pins

Cypat 4.7 uF +220 nF Supply decoupling; on layout, located close to the VBAT & AGND
pins

Cycp 2.2 uF Charge pump output capacitor - value depends on number of
MOSFETSs to drive

CepHL 220 nF Charge pump capacitor

Re 10.0Q Gate protection resistor

Res 150.0 kQ Gate to source pull-down resistor

Rprech 10.0Q Power resistor limiting the capacitor pre-charge current

(RBLT;......)
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Rrittcso 10.0kQ Protection of the microcontroller and low pass filter on current
sense output

Criltcso 10 nF Low pass filter on current sense output - value depends on
bandwidth required

RFiltsh 4.7Q Filter to cancel the inductive part of the shunt - value depends on
Shunt

Criltsh 1uF Filter to cancel the inductive part of the shunt - value depends on
Shunt

MR 42 Rev.1.10
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Document Date of Description of changes
version release
Rev.1.10 2022-12-20 ¢+ Updated Block diagram, Figure 2
¢ Added PRQ-544 in Chapter 5.3
¢ Improved CMRR performance Chapter 6.3.3.9.5 > PRQ-64, PRQ-
148, PRQ-149, PRQ-150, PRQ-210, PRQ-211, PRQ-212, PRQ-213
Rev.1.00 2021-07-23 ¢+ Datasheet creation
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