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Multi-rail power management IC for systems up to ASIL D
1 Block diagram
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2 Pin configuration
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2 Pin configuration

r1 (%) SIMEXMThEE

1 BSTFB Al Boost voltage feedback (connect to R1FB if BOOST not used)

2 Qco SO |Communication supply voltage

3 VIQVR - VIQCO |SI Input voltage for voltage reference regulator (QVR) and communication supply
regulator (QCO)

4 QVR SO | ADC reference supply voltage

5 VIQUC Sl Input voltage for microcontroller 10 regulator

6 QuC SO |Microcontroller IO supply voltage

7 QsT SO |Standby regulator output voltage

8 HWCFG AO |Hardware configuration setting

9 n.c. - Not connected - do not connect to any potential and leave floating

10 |VIQST Sl Input voltage for standby regulator and internal peripherals

11 |n.c. - Not connected - do not connect to any potential and leave floating

12 |VM2FB Al Feedback for external voltage monitoring 2

13 |VM1FB Al Feedback for external voltage monitoring 1

14 |AGND GND |[Analog ground connection

15 |SS02 AO |Safe state control output 2

16 |SSO1 AO | Safe state control output 1

17  |n.c. - Not connected - do not connect to any potential and leave floating

18 |SGND GND |Safety ground connection (ground for safety corner SSO1 and SSO2)

19 |VM2EN DIO |[Enable for external voltage monitoring 2

20 |VMIEN DIO |[Enable for external voltage monitoring 1

21 |ERRO DI Error monitoring 0 input

22 |ERR1 DI Error monitoring 1 input

23 |WDI/ DI Watchdog input/

ERR2 Error monitoring 2 input

WDI option is the default function
If REDUCED OPERATION is enabled the integrator must ensure to use the
functionality correctly and exclusively use WDI/ERR2 for either one of
the watchdogs or ERR2

24 INT1 DO |Interrupt 1l output

25 | SYNC_IN/ DIO | Synchronization input/

INT2 Interrupt 2 output

26 |RESOUT DO |Reset output

27 |SCK DI SPI clock input

28 |SDI DI SPI data input

29 |SDO DO |SPldata output

(table continues...)
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2 Pin configuration

r1 (%) SIMEXMThEE
30 |CSN DI SPI chip select input
31 |R4SW AO | Switching node buck interface
32 |n.c - Not connected - do not connect to any potential and leave floating
33 |n.c. - Not connected - do not connect to any potential and leave floating
34 |R4VS Sl Input voltage buck interface
35 |R4FB Al Feedback voltage buck interface regulator
36 |R3VS Sl Input voltage buck core regulator
37 |R3VS Sl Input voltage buck core regulator
38 |R3swW AO | Switching node buck core
39 |R3swW AO | Switching node buck core
40 |R2SW AO | Switching node buck core
41 |R2SW AO | Switching node buck core
42  |R2vS Sl Input voltage buck core regulator
43 |R2vS Sl Input voltage buck core regulator
44 | R3FBL Al Feedback BUCKCORE regulator: Remote ground GND
45 |R3FBH Al Feedback buck core regulator
46 QIS SO |Buffer capacitor for internal supply
47 |R1COMP AO | Buck pre-regulator compensation
48 |R1FB Al Feedback voltage buck pre-regulator
49 |R1CS1 Al Current feedback shunt positive
50 |RILS AO |Gate external low side FET for buck pre-regulator
51 |R1SW Al Switch node pre-regulator
52 R1BTS Sl Bootstrap input voltage
53 |R1HS AO | Gate external high side FET for buck pre-regulator
54 |SSC_S Al Safety switch source
(If the safety switch is not used, connect to the input of PREREG)
55 |SSC_G AO | Safety switch gate (If the safety switch is not used, connect to the input of
PREREG)
56 |SSC_D Sl Safety switch drain
(If the safety switch is not used, connect to GND)
57 |VS Sl Main supply voltage
58 |n.c. - Not connected - do not connect to any potential and leave floating
59 |ENA Al Enable - edge sensitive
60 |n.c. - Not connected - do not connect to any potential and leave floating
61 |WAK Al Wake - level sensitive

(table continues...)
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2 Pin configuration

&1 (48) SIRIEXHThEE

62 |n.c. - Not connected - do not connect to any potential and leave floating

63 |BSTI AO |Switch node boost regulator (connect to GND if BOOST not used)

64 |BSTI AO |Switch node boost regulator (connect to GND if BOOST not used)

- Exposed pad |- Connect the exposed pad to GND. It is recommended to connect the exposed
pad to a heat sink.

AR

AlL RN

AO: HEka
AIO: TR N
SI: BRI

SO: EBJRiALN

DI: ¥FHA
DO: #=FHit
DIO: #FH N
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3 General product characteristics

3 o — R

ERE:

v IR SIBIIE S BT GE S KT S I IE AR A 770 (AT [EITE XTI RABNEEFIF T

TIFalpE=#Nngs (AR ZE £,
v ERBIRIPYIFESTEILL IC TERIEFHIBMRIZF T F T BIEIE RN L
TIEETIEERL. RIFEETES TIELLEL TR IEMILITHYs
3.1 HIW R AT EE
R2 S BRAEEE
Tj=-40°C & +150°C, PREREMEX T, EMBEFRANIME FRIESHEME)
1)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Pins
Input voltage for Wigst -03 |- 60 |V - DS-1661
standby regulator QST
Safety switch drain Vssc b -0.3 |- 60 |V - DS-1662
Safety switch gate Vssc_ 0.3 |- 60 |V - DS-1663
Safety switch source Vssc s -03 |- 60 |V - DS-1664
Main supply voltage Ws -03 |- 60 |V - DS-1665
Enable VENa -0.3 |- 60 v - DS-1666
Wake Vivax -0.3 |- 60 |V - DS-1667
Switch node BUCK PREREG | VRrisw -2 - 60 vV - DS-1668
Bootstrap input voltage VRiBTS 03 |- 60 |V - DS-1669
Gate external high-side FET | Vgins -0.3 |- 60 |V - DS-1670
for BUCK PREREG
Switch node BOOST VBsTi -0.3 |- 7 v - DS-1671
regulator
Current feedback shunt VRics1 -0.3 |- 7 \Y - DS-1672
positive
Feedback voltage BUCK VRiFs -0.3 |- 7 \Y - DS-1673
PREREG
Input voltage BUCK IF Vravs -0.3 |- 7 \Y - DS-1674
regulator
Feedback for BUCK IF Vrars -03 |- 7 % - DS-1675
regulator
Input voltage BUCKCORE 2 | Vrays -0.3 |- 7 v - DS-1676
regulator
(RIBETA.....)
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3 General product characteristics

R2 (%) SEXNERTEE

T;=-40°C E +150°C, FriERBEMEX T, EMEFANSIE FRIEZHEIE)

1)

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.

Switch node BUCK CORE VR3sw -0.3 |- 7 \Y - DS-1677

2 regulator

Switch node BUCK CORE Vrosw -0.3 |- 7 \Y - DS-1678

1 regulator

Input voltage BUCKCORE 1 | Vryys -0.3 |- 7 \Y - DS-1679

regulator

Compensation VRicomp |-0.3 |- 7 % - DS-1680

Buffer capacitor forinternal | Vs -0.3 |- 7 v - DS-1681

supply

Feedback BUCK CORE 2 VR3FBH -0.3 |- 7 Vv - DS-1682

regulator

Switch node BUCK IF VRasw -0.3 |- 7 v - DS-1683

regulator

SPI chip select input Vesn -03 |- 6 vV - DS-1684

Feedback for external voltage | Vymars -0.3 |- 60 |V - DS-1685

monitoring 2

Feedback for external voltage | Vymirs -0.3 |- 6 \Y - DS-1686

monitoring 1

SPI data output Vspo -03 |- 6 vV - DS-1687

SPI data input Vspi 03 |- 6 v - DS-1688

SPI clock input Vsck 0.3 |- 6 % - DS-1689

Hardware configuration Vuwcers -0.3 |- 60 |V - DS-1690

setting

Output voltage for standby Vst -0.3 |- 6 \Y Max value increasesto 7 Vif |DS-1691

regulator QST QUC is OFF and QST is ON

Microcontroller 10 supply Vauc -0.3 |- 6 v - DS-1692

voltage

Input voltage for Wique -0.3 |- 7 v - DS-1693

microcontroller IO regulator

ADC reference supply voltage |Vouwr -0.3 |- 6 v - DS-1694

Input voltage reference and Wiqvr- -0.3 |- 7 v - DS-1695

communication regulator VIQCO

Communication supply Vaco -0.3 |- 6 \Y - DS-1696

voltage

(table continues...)
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3 General product characteristics

infineon

R2 (%) SEXNERTEE
Tj=-40°C & +150°C, PREREMEX T, EMBEFRANIME FRIESHEME)
1)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Boost voltage feedback Vestre  [-0.3 |- 7 v - DS-1697
Safe state control output 1 Vsso1 03 |- 60 |V - DS-1698
Safe state control output 2 Vsso2 03 |- 60 |V - DS-1699
Reset output VResoutr [-0.3 |- 6 vV - DS-1700
Synchronization input / Vsyne vy |03 |- 6 v - DS-1701
interrupt output 2 INT2
Interrupt output 1 VinT1 -03 |- 6 vV - DS-1702
Watchdog input/ errorinput 2 | Vwpierr2 |-0.3 |- 6 v - DS-1703
Errorinput 0 VERRO -0.3 |- 6 v - DS-1704
Errorinput 1 VERRL 03 |- 6 v - DS-1705
Enable for external voltage WM1eN -0.3 |- 6 \Y - DS-1706
monitoring 1
Enable for external voltage Wm2eN -0.3 |- 6 \Y - DS-1707
monitoring 2
Safety ground connection Vsenp -03 |- 03 |V AGND, SGND and EP are DS-1708
internally connected
Power ground - exposed pad | Vgp -0.3 |- 03 |V AGND, SGND and EP are DS-1709
internally connected
Analog ground connection VagND -0.3 |- 03 |V AGND, SGND and EP are DS-1710
internally connected
Connection to buck core VR3rsL -0.3 |- 03 |V Respect to AGND DS-1711
ground
Gate external low-side FET for | Vgyis -0.3 |- 7 \Y Respect to AGND DS-1712
BUCK PREREG
ESD robustness
ESD voltage HBM parameter | Vesp Hem |-2 - 2 kv |?HBM DS-1732
ESD robustness not corner Vesp com  |-500 |- 500 |V 3 CDM DS-1733
pins (CDM)
ESD robustness corner pins | Vesp cpm_ |- 750 |- 750 |V 3 CDM DS-1734
(CDM) Corner
Differential parameters
Differential voltage between AVrigrs. |-0.3 |- 7 Vv AVriTs-risw = VrisTs - Vrisw DS-2060
R1BTS - R1SW RISW
(table continues...)
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afineon

3 General product characteristics

+®2 (&) s KF|EE
Tj=-40°C & +150°C, FREEBEMEXIFH, EABRARNGIM FRIESEME)
1)
Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Differential voltage AVrips. |-03 |- 7 v AVRipsrisw= VRrins - VRisw DS-2061
between R1HS- R1SW R1SW
Differential voltage between |AVssc g- [-0.3 |- 7 Vv AVssc_g-ssc_s_max=Vssc_c- | DS-2062
SSC_G - SSC_S SSC_S VSSC_S

1) RESEFNE, BHIRITEE.

2)  1R#E JEDEC HBM A{AHEE! ANSI/ESDA/JEDEC JS001 (1.5kQ, 100 pF) BYAIFIRE! (HBM)o
3) T4 ESDA STM5.3.1 B ANSI /ESD S.5.3.1 B EE 2R 1&3Y (CDM) NFRE 14,

3.2 IheESEE
3.2.1 TheeSEE R
pr 7.4
BIRIE TS ER,
3.2.2 S ThEESHE
&3 THEESEE

——

FEIEER LIEEEIR, a5t AR B v B P a2 351 7o

VL EHEITR BT F 28

Ws=6.0VE 36V; T;=-40°C &£ +150°C, FTERBEIMENFiEHt, ERBRANGIH GRIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

Supply voltage for normal Vs 38 |- 36 |V For Wys<6V, maxtemp is DS-2143
operation of internal blocks 105°C;
with BOOST Same voltage applied to VS

and VIQST pins;

Device must already

be operating

1)
Supply voltage for normal Vs 6 - 36 |V Same voltage applied to DS-1932
operation of internal blocks VS and VIQST pins
without BOOST 1)

(RBETR......)
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Multi-rail power management IC for systems up to ASIL D

afineon

3 General product characteristics

&3

(48) ThEEER

Ws=6.0VE 36V; T;=-40°C &£ +150°C, FTERBEIMENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Device start-up time tstart up |~ - 11 |ms |From first battery DS-2084
connection to release of
microcontroller reset
RESOUT;
Default reset delay time trp =
2ms;
Vssc_s< 1V at startup;
Capacitance at SSC_S pin =
1uF[Max]
1)
Supply voltage range, load VWs_Lb Ws_ |V Load dump condition, DS-2132
dump ov device transitions to
FAILSAFE mode if severe
overvoltage is detected on
VS pin;
Same voltage applied to VS
and VIQST pins;
1)
PREREG input voltage with Vssc s pr|3.6 |- 36 |V For Vssc s<6.5V: DS-2144
boost EREG_BOOS T;=-40°C to 105°C;
T BOOST max load: 650 mA;
PREREG max load: 3.5 A
(including BOOST load);
dVssc s/dt <8 V/ms;
PREREG efficiency >= 88%
1)
PREREG input voltage without| Vssc s pr [6.6 |- 36 |V Vssc_s> 6.6V needed for DS-2157
boost EREG_noBO startup without boost;
oST 1)
Temperatures
Junction temperature T 40 |- 150 |°C Continuous operation; DS-1931
1)
Storage temperature Tstg -55 |- 150 |°C |Y DS-2069
1) REZSEFEUR, BIRIHEE
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3 General product characteristics

3.3 PR
&4 AR
Vys= 6.0V & 40V; T;=-40°C & +150°C, FREBEIMEX T, IEREANSIHE (RIESEIHE)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Junction to case Rihic - 48 |- K/W | Fixed temperature for DS-2018
bottom?
Junction to top RthsTop |~ 16.9 |- K/W | Fixed temperature for top DS-2020
side?
Junction to ambient - 2s2p | Rthja 2s2p | - 244 |- K/W |JEDEC 2s2p PCBY 2 DS-2022
Junction to ambient-2s4p | Rihja 2s4p |- 19.3 |- K/W |2s4p PCBY3) DS-2024

1) REIEFMR, BIGIHEE

2)  1BEHI Run{BEIRYE JEDEC JESD51-2,-5,-7 7E FR4 2s2p iR E BRI ; =@ (BHAHE) EEERMBEIINBESHE (2
X70 um) URFHERZAE (2X35um) AY76.2 x 114.3 x 1.5 mm3 HR_E#H{THEB, EELUMERT, UFHEZNSR
HELEY S E—EREREERE,

3)  1EEH Run ERIRIE FR4 254p R EBATHRIN SR ARG, @ (SHMEE) 7£74.2x742x1.688 mm* By
FRERIR I TIRIN, ZBERIRAEHREIMNIERE (2x53um) MEEARIHEE (4x33umCu) » SHRIFEFIISE_ENE
= BREREE A,
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afineon

4 DCDC Switching frequency generation and clock

4 DC - DC F<4MZE 4 i B $h[E &

+&S5 S pC-DC AL Mt RES
Vs=6.0VE 36V; T;=-40°C E +150°C, FRERBEIIMEN T, ERBANSIM (RIESEIHA)

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ.| Max. Number
DCDC switching frequency focoe 22+ |22 |22+ |MHz |- DS-1719
default fococ fococ

_acc[ _acc[

MIN] MAX]
DCDC switching frequency fococ ace [-10 |- +10 (% |- DS-1720
accuracy

&)
4.1 IheEfE R
Internal clock Internal clock
(2.2 MHz) (2 MHz)

SYNC_IN/ External clock foxr
INT2 & synchronization

DEV_CFG4.DCDC_SYNC_IN_EN s |

1| Yo

Clock selector

{

Spread
spectrum [ FREQ_SPREAD FRE_SP_EN
on(1)/off(0)
1/5
DCDC_FREQ_SYNC PREREG_BOOST_PHSHFT s Phase Shlﬂ 3"5 phase Shlﬂ
DC_FREG_SYNC PRERES_BOOST_PHS 180° 180°
on(1)/off(0) | on(1)/off(0)
DCDC_FREQ_SYNC.
BOOST_BUCKIF_PHSHFT 0 A &I | FREQ_SPREAD.FRE_SP_EN
BUCKIF clk AND
Selector FREQ_SPREADFRE_SP_BUCKIF_EN
\ y l
PREREG BOOST BUCKCORE BUCKIF
=] ==
= 3 DC-DC B $p4E B AIES Fh E TR 25

ATV DC-DC 3% a3 BYFF K IR SRl B 0 2 £ 2R B SMBEI T IR S S E Mo

FEFFRIAZ (fococ) AIIEIT SPI{IDCDC_FREQ_SYNC.DCDC_FREQSEL #H1TiA%E,

MHz, F#H2¥EN 100 kHzo

SMERESERE S
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OPTIREG™ PMIC CLF4D985QKV03R1 Inflneon
Multi-rail power management IC for systems up to ASIL D

4 DCDC Switching frequency generation and clock

1% BRHTE SYNC_IN/INT2 5|fl_E42 4 DC- DC FFRIAZF fococ IIMNEREIL THAEE, SPEBESERIRAVSEEIN 1.6
MHzZE2.6 MHz, XF[ES IHEERT LA EMC/EMI MEREFH IR/ XS S E RV B L,

B] L& SPI {iZ DEV_CFG4.DCDC_SYNC_IN_EN B AERAREY, BRIAZH (DEV_CFG4.DCDC_SYNC_IN_EN =0),
Z B3 AT IR NIRRT SRS B 100 kHZz BYE (L, FFRSAE LAY IIATE]H 50 ps o

4.1.1 EMC 4514

=27

ZE R ARMIASIRIES EMC/EMI 8. BAUASIRAFERTR, HLLRImFTE BIRERS,
RIUEFIZNAZR, BILUET SPI{iI FREQ_SPREAD.FRE_SP_EN /= A,

fSEBE/EST (FREQ_SPREAD.FRE_SP_EN =1)/5, 24 AITECERIMINGE, tHrNH@E SPIfi
FREQ_SPREAD.FRE_SP_BUCKIF_EN N/ FHFF&E IF AT 85,

ESiAsI A BRSRERNRERECE o] LUBT SPI 7728 FREQ_SPREAD #1Ti%#E,

MR

NTH—FTIRES EMC 188, %2 BT SPI BZE BUCK PREREG #1 BOOST AT 28 Z (8] LA Kz BUCK IF
0 BOOST AT 28 2 BB X R :

o 234 \]7E BOOST # BUCK IFZ[8]SE I 180° B 1mT%, HitE=E SPI
DCDC_FREQ_SYNC.BOOST_BUCKIF_PHSHFT &1/ 1,

« 234 A]TE BOOST # PREREG 2 jB]SEHY 180° AB1ii{R#%, BFiIiE=E SPI
DCDC_FREQ_SYNC.PREREG_BOOST_PHSHFT &1 A 1,

[EiE=XTH
ST SPI 1728 CDC_FREQ_SYNC NFRE BB HeSIR M X R R el il B4
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5 Power supply function

5 FaRIDAE

SE -
5.1 BUCK PREREG (PEETIiE T 2%)
N N,
5.1.1 IhEEHE AR : BUCK PREREG
Qs VBOOST SSC. S
R1BTS 1
Bt 13
o o T
Control
SYNC[]—-— logic RISW Loreres  Rnse prereg
] B
— T
Ruw HWCFG Ls RILS Cprereg
Driver - I
% GND
[
1
R1CS1
Current
SEHSH‘IQ R1FB
-
Comp
I
A R_COMP
{1
R1COMP
C_COMP

&4 PREREG 1EE

AT SR — MRS EEEFIZE, FEMRNIMBIEAX (NMOS, 1E58%Y) , ANIPEEK. BE. AE.
LDO FNELfthsMER TR FfH BB,

FUATI 285 B SSC_S KBV N BRI IT B lock_prereg FaILH BB AVERI L BBIE Viire

FE T 23RV H BB mT R AR ER &

RIES | HWCFG EYMERERFERYME, $aItHFRIE Viirs = Viirs avoBX Vrirs = Viirs svs

FATISS L PWM RRIE1T, BEEIEREBEREGIFIIMEEEIEFIIFR,

i BRI INEBHLIRERRE  (Reense) SEREREBBGHITRON, sARMEESIHAINBTTESHF (NMOS Mtk
B, B, KREBMHE) « MRIREhESERIMEENFIFF RINEE N FHEL TRAL M AR IMES MOSFET,
WNSRTE HS &V TON B E)EtMELE R, HS KX, HEAXN#HHN T —N EHEEXITH. IR
SHETHEL, NS BEXH T,

BUCK PREREQ 1R#E F&RFIRHIIMNEB T2 S E EHTTIMEBRME
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5 Power supply function

K6 SMERIS B TR PR ETRIA T 88

1)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

External inductor Lpgr 20 |6.8 |20% |uH |- DS-1890
%

Externalinductor series DCRLpr |- 8 10 |m$ |Maxvalueto guaranteethe |DS-1891

resistance efficiency

External capacitor Cpr 20 |66 |20% |pF |- DS-1892
%

External capacitor series Rc_pr - 10 |20 |mQ |Maxvalueto guaranteethe |DS-1893

resistance efficiency and the stability

External bootstrap capacitor | Crigts -20 [100 |20% |nF |- DS-1894
%

External bootstrap capacitor |Rc riprs |- 50 |- mQ |- DS-1895

resistance

External sense resistor Rsense -1% |10 |[+1% |m& |For 10 A current capability DS-1896

External sense resistor Rsense -1% |20 |+1% |mQ |For5A current capability DS-1897

External compensation Ceomp -20 |15 |+20 |nF |For5Acurrentcapability DS-1898

capacitor % %

External compensation Ceomp -20 |2.7 |+20 |nF |For 10A current capability DS-1899

capacitor % %

External compensation Reomp -1% |25 |+1% |kQ |For5A current capability DS-1900

resistance

External compensation Reomp -1% |12 |+1% |kQ |For 10 A current capability DS-1901

resistance

1) REZEFER,

5.1.2 FES4F1%: BUCK PREREG

R7 FAS4F1% . BUCK PREREG

Vys=6.0VE 36V; T;=-40°C E +150°C, FRERBEIIMEN T, ERBANSIR (RIESEIHA)

Parameter Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.
4.0V output VOltage VRlFB_4VO 3.6 4 4.4 \" Vssc s=25.5V; DS-1407
dl/dt <390 A/ms;

Output voltageissetto 4V
by HWCFG

(REETR......)
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5 Power supply function

|7 (%) BES$51% . BUCK PREREG
Ws=6.0VE 36V; T;=-40°C &£ +150°C, FTERBEIMENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
4.0 Voutput voltage accuracy |Vrirg avo_ |3.88 |- 4.08 |V Static; DS-2151
acc Vssc_s =55V
5.5V output voltage VR svs [4.95 |55 [6.05 |V Vssc_s=26.5V; DS-2154
dl/dt <390 A/ms;
Output voltage is set to 5V5
by HWCFG
5.5V output voltage accuracy |Vrirg svs | 5.34 |- 5.61 |V Static; DS-2152
acc Vssc_s >6.5V
Maximum output current Ipck_prereg |5 - 10 |A Max = 10 A with Rsense DS-2155
=10 mS;
Max =5 A with Rsense= 20 mS2;
lbck_prereg <5Aif VSSC_S =8V
Sense input current high side | Irics: 100 |pA  |Vsscs>3.6V, DS-1410
Ibck_prereg =0
1)
Sense input current low-side | Igirg 100 |[pA  |Vsscs>3.6V, DS-1411
Ibck_prereg =0
1)
Overcurrent peak detection Vshunt r1F | 120|150 |180 |mV |Overcurrent case not DS-1412
threshold B.OC including Rsense tolerance
SW|tch|ng frequency fsw_bck_pr fDCDC fDCDC fDCDC MHz fsw_bck_prereg: fDCDC/S DS-1413
ereg [MIN |/5 [MAX
1/5 1/5
Soft-start time tss bk pre |~ 400 |715 |us |Voltage at pin Vrirsramps up | DS-1414
reg from 10% to 90% of Vrirs
Maximum duty cycle Dmax_bck_ 98 | % DS-1415
prereg
High-side peak sourcing Irins src | 200 |- 850 |mMA |Vrins- Vriswfrom 1V to 4V Vgs| DS-2087
current * X * X =55V
Irims_srciS programmable by
SPI
in DCDC_FREQ_SYNC.PRERE
G_DRIVER_CONFIG;
x:1,2/3,1/3; Default value: 1;
1)
(RBLTH......)
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afineon

5 Power supply function

&7

(%) BS4F1%E . BUCK PREREG

Ws=6.0VE 36V; T;=-40°C &£ +150°C, FTERBEIMENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
High-side peak sinking Ir1ms_snk | 200 850 |mA |Vgws-Vmswfrom4VtolV; |DS-2088
current * X * X Vos=5.5V
Irims_snk IS programmable by
SPI
in DCDC_FREQ_SYNC.PRERE
G_DRIVER_CONFIG;
x:1,2/3,1/3; Default value: 1;
1)
Low-side peak sourcing Irits src | 200 |- 850 |mA |[Vrusfrom1lVto4V; DS-2089
current * X * X Vas=5.5V;
IriLs srciS programmable by
SPI
in DCDC_FREQ_SYNC.PRERE
G_DRIVER_CONFIG;
x:1,2/3,1/3; Default value: 1;
1)
Low-side peak sinking lriLs_snk | 200 mA | Vrusfrom4Vtoly, DS-2090
current * X 850 Vas=5.5V
* X lris_snkis programmable by
SPI
in DCDC_FREQ_SYNC.PRERE
G_DRIVER_CONFIG;
x:1,2/3,1/3; Default value: 1;
1)
Low-side high level AVeys |35 |45 |6 |V |AVris=Vris- Vono; DS-1514
gate output voltage vs. Vys=Wgst> 6 V
source 1)
High-side high level A 35 (45 |6 Vv AVys_rins_risw= Vrins- DS-1515
gate output voltage vs. Vhs_RiHs_ Vrisws
source R1SW Ws= VVQST >6V
1)
High-side gate rise time tR1HS. r 23 |- 55 |ns |Vrwsfrom 10% to 90%; DS-1516
Crins=3 nF
1)
High-side gate fall time tR1HsS f 24 |- 51 |ns |Vrusfrom 90% to 10%; DS-1517
Crins=3 nF
1)
(RBLTH......)
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5 Power supply function

|7 (%) BES$51% . BUCK PREREG
Ws=6.0VE 36V; T;=-40°C &£ +150°C, FTERBEIMENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Low-side gate rise time triLs_r 23 |- 55 |ns | Vrusfrom 10% to 90%; DS-1518
Crits=3 nF
1)
Low-side gate fall time triLs_f 24 |- 51 |ns |Vrusfrom 90% to 10%; DS-1519
Crits=3 nF
1)
1) REZSEFEUR, BIRIHEE
5.2 BUCK CORE (PEEAZ/MATIER)
Datasheet 28 Rev. 1.00
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5 Power supply function

5.2.1 IhREHE AR : BUCK CORE

ON/OFF Rovs

[

O vPRE

gensing

1
E l
Ceoors_s I
R3FEL
a
-
SYNC -
R3FBH
Control Compensation [ +—LC
logic
RaVs
T O VPRE
Current
sensing R3SW Loorsz
o L —

5 BUCK CORE AT 2 1EE]

}iﬁéﬁ%ﬁiﬂﬁﬁéﬁﬁﬁéﬁ, B TE Visren Ml Visrs ZIB)EREIEHEBIE, T LA ook core I 0 BB IRl 88 12000

P& EAZ O BYER AL B BB R 0] LLTE SPI 17281l VCORESTAT.VOUT i&EY,
P& =A% OB S B I BT OB SPI 25 172811l BUCK_CORE_PW_VSEL.VSELi#{TIA%E,

ZERFARIE SPIEOIBVIER, TE Vesrer_rg SEEIRILA Vesren_siep NERUD HIRERBEET. Z/EEHEM RL
EMUEHEHRE (BREMEF) B, FTEFUERIAE 1.025V B E.

HAthFIA OTP (—XMERI4RIZ) ERIEARNAMETER !

0.7V,0.8V,0.9V,0.95V,0.9625V,0.975V, 0.9875V, 1.0V, 1.0125V, 1.025V, 1.0375V, 1.05 V/, 1.15 V

ZFE: JHFHIE BUCKCORE % BB/ERIIEI & 7755 (BUCK_CORE_PW_VSEL, BUCK_CORE_RS_VSEL.
VCORESTAT. VCOREMONSTAT) HIE(i185 F s 1EEmIZEME (I FE 1 S AT LA BE T X]
I, [EaiFER, 1ZE 17150 IR BRI 1B

fEEZ OB R ENT E SN SREREFHFSEEFTREEENE TSR ERE TR,
53)@753@ ,H\H ﬁE%U*EEt-FEEﬁjQ /OC_bck_core E,‘Jij.i}ilfaf%?)ﬁo

Datasheet 29 Rev. 1.00
2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
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afineon

5 Power supply function

B [EAZ O T3 8@ {R MOSFET FRAVE HfRIFRLIL, HER-RTT M LPRH fo_bo core

B E A% OIE T B3 ARIE T R4 HBVSMNER TR (F B E TR ERAME

R8s ShERIERITER Y (BOM) PEREZOIATI2E

1)

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number

Externalinductor 1 Lbuck core |20 |1 20% |[uH |- DS-1902
1 0/0

External inductor series DCR| puck |- 30 |37 mQ |- DS-1903

resistance 1 _core_1

External inductor 2 Lbuck_core |20 |1 20% |puH |- DS-1904
2 0/0

External inductor series DCR| puck |- 30 |37 mQ |- DS-1905

resistance 2 _core_2

External capacitor 1 Chuck_core | 720 |47 20% |uF |- DS-1906
1 O/O

External capacitor series ESR¢ buck | - - 5 mQ |- DS-1907

resistance 1 _core_1

External capacitor 2 Chbuck_core |-20 |47 20% |uF |- DS-1908
2 0/0

External capacitor series ESR¢ buck | - - 5 mQ |- DS-1909

resistance 2 _core_2

1) REIEFNR

5.2.2 ES45M: BUCK CORE

Ko 4514 : BUCK CORE

Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEHt, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

Input voltage Vrevs VRirs | - Vrirs |V Vrevs = Vravs = Vravs DS-1418
_4v0 _5V5

Default output voltage Vr3reH - 1.02 |- v - DS-2085

5
Maximum output current lock_core_p |~ - 35 |A Per phase DS-1421
h
(RBETR......)
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5 Power supply function

&9 (4%) BS451%: BUCKCORE
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEHt, ERBRANSIH GRIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Minimum output current lbck core. |1 - - mA |V DS-1428
min
Overcurrent limitation loc_bek co |43 |- 53 |A Per phase DS-1423
re_ph
Overload limitation loL bek 43 |- 53 |A Per phase DS-1529
core ph
Static voltage range VRr3rH_rg |07 |- 1.1 |V VR3FBH_rg IS DS-1419
programmable (6
bits)
between 0.7V and 1.1V via SPI
with
a default value Vrsren
From 0.7V to 0.8875V: Vroys=
VRavs = VR1FB_4v0
Static voltage steps VR3FBH_ste | — 125 |- mvV |- DS-1530
P
Switching frequency fow_bek_cor | foco | (foco | (foco |MHz |- DS-1531
e Ml {¢/5) |c[MA
NI/5) |3 | X/5)
X3 X3
Static tolerance including dVrspehL_ |2 - +2  |% | Under static output load. DS-1420
ripple stat
Response time for TR 7o svs |09 [20+ [11 |us |VRsreH_endiSthe DS-1422
static voltage scaling *Te. [50* |*Te target Vrsrsnoutput voltage;
TO_SV ((VR3 TO_SV VR3FBH_start isthe sta rting
s[typ | reH_e |s[typ Vrsren OUtpuUt voltage;
] nd~ ] Ibck_core = 200 mA tO
Visr guarantee the
BH_st BUCK_CORE response
Zr{} / time for static voltage
R3 scaling
FBH_s 1)
tep) +
20
(RBLT;......)
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5 Power supply function

+®9 (4%) BS451%: BUCKCORE
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEHt, ERBRANSIH GRIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Peak efficiency Peff bek_co |83 |87 |- % | 50% of max load (lock_core/2) | DS-1424
e including typical external
components and excluding
board parasitics at RT

1)

Soft-start time tss_bek_cor |~ 05 |- ms |Voltage at pin Vrsrsn ramps | DS-1425
o up from 10% to 90% of Vrsrsn

Load step response for high | dVgspgy_ |-0.04 |- 0.04 |mV [(1)0.7 V < Vrsreu< 0.9 DS-2147
load HL *VR3F *VR3F V; Vrovs = Vravs =4 V;

BH BH (2) 0.9V < Vgsu= 1.1

V; Vrovs= Vravs= 5.5 V

or Vravs= Vravs =4 V;
dlbuck_core< 1200 mA; 100 mA
< lbek_core < 5000 MA,; load
step rise/fall time = 100 ns;
tsettling= 10 US

dlbuck_core > -1200 mMA;
2100mMA = lpek_core< TO00MA;
load step rise/fall time =100
NS; tsetting = 10 US

series resistance 10mOhm
between R3FBH and load
(VDD supply pin MCU); series
resistance 5 mQ) between
R3FBL and load ground
(supply ground pin of MCU);

Including static
output voltage
accuracy ¥

(REAKTR......)
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5 Power supply function

&9 (4%) BS4F1%: BUCK CORE
Vs=6.0VE 36V; T;=-40°C E +150°C, FRERBEIIMEN T, ERBANSIR (RIESEIHA)

infineon

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

P-
Number

Load step response
for medium load

dVRrsreH_
ML

-0.03
5"k
3FBH

0.03
5"k
3FBH

mV

(1) 0.7 <Vgrzrau < 09, Vravs =
4V

(2) 0.9 < Vrsren=1.1V; Vravs =
5.5Vor VR3VS: 4V

dlbuck_core< 500mA, 100mA <
lbek_core< 6500mMA; load step
rise/fall time =

100nsS; tsettiing=10ps
dlbuck_core>-500mA; 600mA <
lbck_core < 7000mMA; load step
rise/fall time =

100nS; teeting=10ps

series resistance 10mOhm
between R3FBH and load
(VDD supply pin MCU);
series resistance 5mOhm
between R3FBL and load
ground (supply ground pin
of MCU);

Including static

output voltage
accuracy ¥

DS-2148

Line step response

dVr3reH_ii

ne

-0.01
5"k
3FBH

0.01
5"k
3FBH

mV

(1) Maximum load: dV/dT =50
V/ms; step on Vrays =
Vravsfrom 3.6 Vto 4.4V

if VR1re = VRr1rB_4v0; 100 MA <
Ibck_core < 7000 mA

(2) Maximum load: dV/dT =50
V/ms; step on Vrays =

Vrsvs from 4.95 V to 6.05

Vif Vrire = Vrirs_svs; 100 mA

< Ipck core< 7000 mA ¥

DS-1429

Internal pull-down resistor

RR3FBH_PD

25

8.5

VrsrgH=1V

DS-1532

BUCKCORE high side on-
resistance (4V0)

Rbs(on)_Hs
_BUCKCORE
a0

67

118

mQ

VRrire = VRrire_avo
1)

DS-2053

BUCKCORE high side on-
resistance (5V5)

Rbs(on)_Hs
_BUCKCORE
_5Vv5

58

101

mQ

VRrire = VRrirB_5vs5

DS-2063

BUCKCORE low side on-
resistance

Rps(on)_Ls
_BUCKCORE

33

63

mQ

DS-2146

(REETR......)
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5 Power supply function

&9 (4%) BS451%: BUCKCORE
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEHt, ERBRANSIH GRIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Switching output slew rate SRbck_core|42 |- 6.3 |V/ns |Vrovs=Vravs=5.5V DS-2094

_5V5 SRbck_core_SVS =0.8" VRZVS/
trise, where trise is the rise
time measured between
10% and 90%.

DCDC_FREQ_SYNC.BUCKCOR
E_DRIVER_CONFIG =00y
1)

Switching output slew rate SRpck_core| 2.8 5.9 |V/ns |Vrovs=Vgays=5.5V DS-2099

_5V5 SRbck_core_5V5 =0.8* Vrovs/
trise, where trise is the rise
time measured between
10% and 90%.
DCDC_FREQ_SYNC.BUCKCOR
E_DRIVER_CONFIG =01,

1
Switching output slew rate SRbck_core| 1.1 |- 3.6 |V/ns |Vrovs=Vways=5.5V DS-2098
_5V5 SRbck_core_SVS =0.8* VRZVS/
trise, where trise is the rise

time measured between
10% and 90%.

DCDC_FREQ_SYNC.BUCKCOR
E_DRIVER_CONFIG=10,

y
Switching output slew rate SRpck_core| 2.8 |- 49 |V/ns |Vroyys=Vrays=4V DS-2097
= SRbck_core_4V =0.8* Vroys/
trise, where trise is the rise

time measured between
10% and 90%

DCDC_FREQ_SYNC.BUCKCOR
E_DRIVER_CONFIG =00y,

1)

(REETR......)
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5 Power supply function

&9 (4%) BS451%: BUCK CORE
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEHt, ERBRANSIH GRIESZEUE)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Switching output slew rate SRbck_core|1 44 |V/ns |Vroys=Vrays=4V DS-2096
A SRbck_core_4V =0.8* VRZVS/
trise, where trise is the rise
time measured between
10% and 90%
DCDC_FREQ_SYNC.BUCKCOR
E_DRIVER_CONFIG =01,
J
Switching output slew rate SRbck_core|0-38 |- 13 |V/ns |Vgoys=VRrays=4V DS-2095
A SRbck_core_4V =0.8* VRZVS/
trise, where trise is the rise
time measured between
10% and 90%
DCDC_FREQ_SYNC.BUCKCOR
E_DRIVER_CONFIG =10,
1)
1) REZLEFNE, BIGIHEE
5.3 BUCKIF (EFOFTER)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"‘]eon
Multi-rail power management IC for systems up to ASIL D

5 Power supply function

<\ . |
5.3.1 IhEEHE R : BUCKIF
VPRE
Q
RAVS
.,
¥ ONJIOEE
HS
Driver
SYNC[]—“ Control Rasw  Leuckor
Iogic | . s 0 VBucKIF
\Caren
..-.___fensmg CEJC{JF
s
A sensing
Vref
—
Error
Comp
}—Q B
H\\.
.
. |
slope Comp R4FB
_/L/]_)/]_
Ele BUCKIF 1EE]

TR HRMFEREDIA TS, TIEI5|R RAFB LAY foa s 51 H BRVRE PREREG 4aitH BB [E VPRE FREE R BIE

VvsuckiFo
HFE ZEEEEFNEEELRE,

BUCK IF AT 23 E ZX A HAR FIR L @ B K foc_be it B RIRIFR LI,

BUCK IF AT 231813 121 MOSFET ARV i RIFREIM, HER- RS B LR fowbek o
WRMNARERT BUCKIF AT 28, NIsstEEohiHiaREaaiall. NRAEER, BUCKIFBIS|MHI
TR LTI E&EE:

o RAVS: EIEEMS

+  R4FB: BT

¢ RASW: BT
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OPTIREG™ PMIC CLF4D985QKVO03R1

Multi-rail power management IC for systems up to ASIL D

afineon

5 Power supply function

7.2

YIERT1EH, BUCKIF JF#HERTE B IR 5.2Z 5f

BUCK IF A TI 88 1RIE TRFIREIREBAMEA TN, XIMERTas S EEHITIMER!

10 ShERIER TSRS (BOM) BUCKIF
1)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
External inductor Lguck ¢ |20 (22 [20% |pH |- DS-1910
%
External inductor series Dcri_Buck 20 |80 |mfQ |Maxvaluetoguaranteethe |DS-1911
resistance F efficiency
External capacitor Ceuck IF |25 |47 |(+20 |pF |- DS-1912
%)
External capacitor series ESRc suc 8 15 |m$ |Maxvalueto guaranteethe |DS-1913
resistance K_IF efficiency

1) REIEFNR

5.3.2

F11

SIS MY: BUCKIF

BSYME: BUCKIF

Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Input VOltage VR4VS VRlFB - VRlFB Vv - DS-1431
_40 _5V5
Output voltage Vrars 176 |1.8 |1.83 |V Static output voltage DS-1433
excluding ripple 4 6 excluding ripple;
minimum load: lpc_#= 20mA
Maximum output current lock_if - - 1.2 |A 1) DS-1434
Minimum output current lbuck_if mi | 200 |- - A [ DS-2042
n
Overcurrent limitation loc_bek it |15 |- 26 |A - DS-1435
Peak efficiency Peff bek if |80 |88 |- % |l iifrom0.2Aupto 1A, DS-1436
including typical external
components at RT
1)
Switching frequency fow_bek_iF | fococ | focpc | focoe |MHz |- DS-1523
[MIN [MAX
] ]
(RBETR......)
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OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

infineon

5 Power supply function

&11

(4£) BBS451E: BUCKIF

Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEHt, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Switching frequency 2 fow bek F_[0.97 |2 1.1* |MHz |Only applicable if: DS-2050
2 fow_b Fow_b FREQ_SPREAD.FRE_SP_EN
ck_IF_ ck_IF_ =1
Atyp Atyp AND FREQ_SPREAD.FRE_SP_
] ] BUCKIF_EN =0
Soft-start time tss bek if |- 230 |400 |us |Voltage at pin Vrsrsramps up | DS-1437
from 10% to 90% of Vrars
5 MA < /rars< 500 mA
Load step response A -67 |- 67 mV | Al #< 500 mA; 20 mA < DS-1439
VR4FB._load Ioek it < 500 MA; load step
rise/fall time =100 ns;
Albckjf >-500 mA;
1000 mA < /bck_ifS 520 mA;
load step rise/fall
time =100 ns
1)
Load step response max A -45 |- 45 mV | Alpek_if> =700 mMA; lpck_if= DS-1441
dynamic range VRaFB._load 1000 mA; load step
mdr rise/fall time =100 ns;
tsettling: 10 USs
1)
Line step response A -45 |- 45 mV | Step on Vrasfrom 3.88 V to DS-1443
VRarB._line 3.66Vin 10 us and from 3.66
Vt03.88Vin 10 us
if Vrire = VRirs_avos
Step on Vraysfrom 5.61V to
5.97Vin 10 us and from 5.97
Vto05.61Vin 10
us if Vrirg = Vrirs_svs;
20mMA < lpek it< 1000mA
1)
Overload limitation loLbekif |15 |- 21 |A - DS-1522
Internal pull-down resistor Rrar PD |25 |- 135 |Q - DS-1525
BUCKIF hlgh side on- RDS(on)_HS - 214 372 m<Q VRlFB = VRlFB_4VO DS-2055
resistance (4V0) _BUCKIF_4V 1)
0
BUCKIF hlgh side RDS(on)_HS - 181 309 mQ VRlFB = VRlFB_5V5 DS-2065
on-resistance (5V5) _BUCKIF_5V
5
(REELTI.....)
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Multi-rail power management IC for systems up to ASIL D

5 Power supply function

11 (4) BS4HHE: BUCKIF
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEHt, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

BUCKIF low side on- Rbs(on)_Ls |~ 92 158 |mQ DS-2056
resistance (4V0) _BUCKIF_4V

VRrire = VRrirB_avo
0 1)

BUCKIF low side on- - 82 139 mS RDS(on)_HS_BUCKIF_SVS DS-2066

resistance (5V5) Rbs(on)_LS

_BUCKIF_5V
5

Switching output slew rate SRbek if 5 |1.8 |- 35 |V/ns |Vrws=5.5V DS-2100

V5 SRpck_if_svs=0.8 * Vrays/
trise, where trise is the rise
time measured between
10% and 90%
DCDC_FREQ_SYNC.BUCKIF_D
RIVER_CONFIG =00,

1)

Switching output slew rate SRbek if 5 |1.8 |- 3.5 |V/ns |Vrws=5.5V DS-2101

V5 SRpck_if_svs=0.8 * Vrays/
trise, where trise is the rise
time measured between
10% and 90%

DCDC_FREQ_SYNC.BUCKIF_D
RIVER_CONFIG =01,
1

Switching output slew rate SRbek if 5 |1.8 |- 3.5 |V/ns |Vrws=5.5V DS-2102

V5 SRpck_if_svs=0.8 * Vrays/
trise, where trise is the rise
time measured between
10% and 90%

DCDC_FREQ_SYNC.BUCKIF_D
RIVER_CONFIG =10,
1

(REETR......)
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5 Power supply function

11 (4) BS4HHE: BUCKIF
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEHt, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Switching output slew rate SRyek if 4 |13 |- 2.6 |V/ns |Vews=4V DS-2103
v SRuck_if_av= 0.8 * Vravs / trise,
where trise is the rise time
measured between 10% and
90%
DCDC_FREQ_SYNC.BUCKIF_D
RIVER_CONFIG =00,

1)

Switching output slew rate SRbek if 4 |13 |- 2.6 |V/ns |Veraws=4V DS-2104

v SRbck_if_4v: 0.8* VR4vs/ trise,
where trise is the rise time
measured between 10% and
90%
DCDC_FREQ_SYNC.BUCKIF_D
RIVER_CONFIG =01,

1)
Switching output slew rate SRbek if 4 |11 |- 2.1 |V/ns |Veras=4V DS-2105
v SRock it av=0.8 * Vrays / trise,
where trise is the rise time
measured between 10% and
90%
DCDC_FREQ_SYNC.BUCKIF_D
RIVER_CONFIG =10,

1)

1) REZFEFNR, HIRITHEE

5.4 BOOST (FHEiATI2E)
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5 Power supply function

<\ A
5.4.1 IhgekeR: BoOST
VPRE
Lsoost
BSTI
0 p VBOOST
Control ON/OFF
SYNC[]—b logic _
Driver
L CeoosT__
Current
sensing 9
. {1
GND
:
‘ Error
Cump‘ Amp. N
@ L1
slope Comp BSTFB

AN
= 7 BOOST 1EE

SSHFIRM T — 1 HEIRATES, 7% PREREG i EE[E VPRE IRAZE BB I R EE L BEE

VBOOST, UMBIREHATHZERIR,

MRNBRERTHERETEE, NBRtESshHRalREEN, WNRENBH AR BOOST, FHfR
BSTI #0 BSTFB 5| BliEZ0T -

«  BSTI: EiZIEt S

+ BSTFB: &Ei#%ZE|R1FB

AEFETB[IRIETRFAIRHAZIAMES I, XTI ESEERITIME:

=12 SMERIE BT 234 BOOST

1)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

External inductor Lpst 20 |33 |20% |puH |- DS-1914
%

Externalinductor series DCR pst |- 20 |50 mQ |- DS-1915

resistance

External capacitor Chst -20 |10 20% |uF |- DS-1916
%

(RBETR......)
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Multi-rail power management IC for systems up to ASIL D

5 Power supply function

R12 () SMERISIE T84 BOOST
1)
Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
External capacitor series ESRc pst |- 10 |20 mQ |- DS-1917
resistance
External Schottky diode Vpbst - 04 (052 |V @Ip poost=1A DS-1951
forward voltage

1) REFEFNE

5.4.2 BSME: BOOST

+z13 EBSYFE: BOOST
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIENFiEHt, ERBRANSIH GRIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Input voltage Vinboost |2.7 |- |561 |V | DS-2150
Output voltage VesteB 563 (5.8 |[597 |V lLoap_BoosT< 1A: 3.9V < DS-1447
Vrirsavo < 4.1 V, 5.33V <
VRiFB_sv5=<5.61V;
lLoap_Boost< 0.650 A; 2.59 V <
Vrire <2.71V
Load current IL.oap_Boo |- - 1 A Total load (internal and DS-1509
ST external load)
Switching frequency fow_bst fococ | foepc | fococ |MHz | - DS-1526
[MIN [MAX
] ]
Overcurrent limitation loc st |35 |4 45 |A - DS-1448
Efficiency Pesf bst 81 |8 |- % Including typical BOM; DS-1449
@27°C;
150mMA < l,0ap_soosT< 950mA
1)
Soft-start time tss boost |~ 650 |1000 [us |Voltage at pin Vgstrs ramps | DS-1450
up from 10% to 90% of
VBSTFB
Pull-down resistor ResTrs_pp| 12 - 76 Q - DS-1527
BOOST low side on-resistance | Rps(on)_Ls |~ 114 1221 mQ |- DS-2057
_BOOST
(RBETR......)
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Multi-rail power management IC for systems up to ASIL D

5 Power supply function

+|13 (4) BSHHE: BOOST
Ws=6.0VE36V; T;=-40°C &£ +150°C, FTERBEIMENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Switching output slew rate SRpst 0.50 2.2 |V/ns [SRpst=0.8 * Vgsri / tfall, DS-2091
where tfall is the fall time
measured between 10%
and 90%.

100mMA < lpst< 1A
DCDC_FREQ_SYNC.BOOST_D
RIVER_CONFIG =00,
1)
Switching output slew rate SRpst 0.4 1.5 |V/ns | Sgrbst=0.8* Vasr / tfall, DS-2092
where tfall is the fall time
measured between 10%
and 90%.
100mMA<lpst< 1A
DCDC_FREQ_SYNC.BOOST_D
RIVER_CONFIG =01,

1)
Switching output slew rate SRpst 0.15 0.8 |V/ns | Sk bst=0.8* Vgsy / tfall, DS-2093
where tfall is the fall time

measured between 10%
and 90%.

100mMA < lpst< 1A

DCDC_FREQ_SYNC.BOOST_D
RIVER_CONFIG =10,
1)

1) REFEFNE, BiRiHEE

5.5 iE{S LDO (QCO)
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5 Power supply function

& o N 4L
5.5.1 IhaesEiA: BfS Lpo (Qco)
viQCo QCO
O {1 1 O VQCO
Caco

Current Divider
limitation

ON/OFF

Gate control Control
Varef_int
Reference voltage
for regulators

&8 LDO-QCO 1EE]

T HRMREELEA3ESS (LDO-QCO), FlEI ™ ERREMIL FBIE Vool loco I th BB A Tid= Hl 85
B, AT asmAEETSmEHE, (FARERED, ATEE I UERZRMTETSEE LR,

ERFRREMBURTAHER. BHBEFEENCHRER. RETREENEUFIEEREL
BE (BBE CooMFMRHREKEMH ESR oc0) » MHARIREIZTT. MEHBERAIUE—THEE, A
EEEETBERCEN—HBER,

2R EB[ER T IBIEEHHE, PIAICAN K45

AT RIPBERRERIHIM, RARRL B oo REIIIEERE oco_maxo

5.5.2 BBSYHY: &S LDO (QCOo)
R14 FBS4%HE: BfS LDO (QCO)
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEH, ERBRANSIH (RIESZEUE)
Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Output voltage Vaco 49 |5 51 |V 0 MA < lgco< 600 mA DS-1453
Output current laco 0 - 600 |mA |- DS-1454
Output current limitation loco max | 650 |- 1100 |mA |- DS-1455

(RBETR......)
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5 Power supply function

R14 () ®BS4H51%: &S LDO (QCO)
Ws=6.0VE36V; T;=-40°C &£ +150°C, FTERBEIMENFiEH, ERBRANSIH (RIESZEUE)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Drop voltage Var gco |- - 500 |mV DS-1456
IQCO <600 mA
Power supply ripple rejection |PSRRqco |26 |- - dB | Vwiqvr_vigco = 5.8V with DS-1457
100mVpp at 2.2 MHz and
lload < |QCO
ESRc_QcoS 50mQ b
Load regulation AVico - 40 |70 |mV |100 pA </gco<600 mA DS-1458
Output capacitor Caco 1 - 47 |uF |V DS-1459
Output capacitor equivalent | ESR¢ qco |- - 100 (mQ |V DS-1460
series resistance
Soft-start time tss Qco - 290 |500 |ps |Voltage at pin QCO rampsup |DS-2046
from 10% to 90% of Vqco;
-60 MA <lgco<-5mA;
CQco =47 HF
1) REZSEFEUR, BIRIHEE
5.6 E ) LDO (QVR)
5.6.1 Theet# iR : EELDO (QVR)
VIQVR QVR
O {1 {1 O VQVR
Cavr
Current Divider
limitation
ON/OFF
Gate control Control
Varef_int
Reference voltage
for regulators
9 LDO-QVR {EE]
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Multi-rail power management IC for systems up to ASIL D

5 Power supply function

ZBRHRMH—MREZIFTIEE LDO-VREF, BEM— M T BE Vor M o daIH BT, AHIEHRS
e, BNRHEAEFTSREHER, (FAHEEED, FTRBEIUEEMNTUAT SRR,
ERFRREMBURTAHER. BHBEFEENCHRER. RIETREENEUFIEEREL
BE (BEE CretlFNBEEHEESR o) , UBRIBEIZTT. MHBEFAUZ—TER, Al
EENBEATCERN—EBRR,

2R ZHBE ] B EFER)#8 FHADC BIR &/,

AT RIPBERREZI RN, R LR ow BREIIIEERE lovr_mao
Al LGB T f7asIREY OC fEINZS, HE—B oC &I, #AILUEE SPI B N < B RFRIZIATS.

5.6.2 SIS : EELDO (QVR)

|15 BSYFE: B LDO (QVR)
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEH, ERBRARNSIH GRIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

Output voltage Vovr 495 |5 5.05 |V 0 MA </qr<150 mA DS-1462
Output current lqur 0 - 150 |mA |- DS-1463
Output current limitation IouR max | 170 |- 345 |mA |- DS-1464
Drop voltage Var qur |- - 400 |mV |lqwr<150 mA DS-1465
Load regulation AVowr - 45 |9 mV | 100 pA </gwr< 150 mA DS-1466
Power supply ripple rejection |PSRRqwr [26 |- - dB | Vigur vigco=5.8V with DS-1467

100mVpp at 2.2 MHz and

lload < lgwr

ESRc qwr=s 50mQ
1)

Output capacitor CawR 1 - 10 |uF |Y DS-1468
Output capacitor equivalent |ESRc qur |- - 100 |mQ |V DS-1469
series resistance

Soft-start time tss QUR - 280 |520 |ps |Voltage at pin QVRramps up |DS-2048

from 10% to 90% of Vour;
-15mA< IQ\/R< -5 mA,

CQVR =47 HF
1) REZEFNR, BIgIHEE
5.7 MCU-LDO (QUC)
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5 Power supply function

£ 3
5.7.1 IhaEHE AR : mMcu-Lbo (QuC)
ViQuC QuC
O {1 {1 O VQuc
Cauc
Current Divider
limitation
ON/OFF
Gate control Control
Varef_int
Reference voltage
for regulators

10 LDO-QUC HEE

ZEHRE—MEEZEEATEE LDO-QUC, BEM—MATHRIL BE Vouc M louc ML, ARUTHIZE
e, ETEREAEETSEmOMEE. FAREED, 1§T281 ] LIEEMFET 88 iR i,

EHIIA RN EMRUATAREBER. BHESNFENSHREE, RIETEREENBESERER T
HEBE (BAE Cauc MR BELBEE ESRc,Quc) ,» UHARIREIEIT. MEHBESAIUE— 1 BES, e
U ERENERCEN—EES.

ATRIP QUC BIRRZIHFNE, PRIATREA B louc PRI AIEEPRIE lquc_maxo
2R B 5IBIQUC IRIKETEZ ZIIRFIET, Ht BB Vouc IF T

5.7.2 S : Mcu-Lbo (Quce)

K16 BS54 Mcu-Lbo (QUC)
Ws=6.0VE 36V; T;=-40°C &£ +150°C, FTEBEIMENFiEH, ERBRARNSIH GRIESZHUE)

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Output voltage Vauc 3.23 |33 337 |V 0 MA < /que< 600 mA DS-1472
Output current lquc 0 - 600 |mA |- DS-1473
Output current limitation louc_max 650 |- 1100 |mA |- DS-1474
Drop voltage AVquc - - 500 |mV |lquc<600 mA DS-1476
Load regulation A - 40 |60 |mV |100 pA <lquc<600 mA DS-1478

Vauc_load
(RBELTH......)
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5 Power supply function

=16 (4) BSHM4E: mcu-Lbo (Quc)
Ws=6.0VE 36V; T;=-40°C &£ +150°C, FTERBEIMENFiEH, ERBRANSIH GRIESZHUE)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

Output capacitor Caquc 22 |47 |22 |pF |V DS-1479
Output capacitor equivalent | ESR¢ quc |- - 100 |mQ |V DS-1480
series resistance
Power supply ripple rejection |PSRRquc |26 |- - dB  |Viquc=5.8 Vwith 100 mVpp at | DS-1481

2.2 MHz and lload < IQUC

ESRciQUC <50 mQ2

1)
Soft-start time tss Quc - 290 |500 |ps |Voltage at pin QUC rampsup |DS-2047

from 10% to 90% of Vouc;

-60 mA < /QUC< -5 mA;

CQUC =47 HF

1)
1) RE|ZEFNR, BIRITHEE
5.8 Do (QST)
5.8.1 IhEEHER : ¥ LDO (QST)

VIQST QsT
o L1 ] O VQST
Cast
Current Divider
limitation
Control
ONIOFF Gate control )
VQref_lnt
Reference voltage
for regulators
Supply Control
ALE A control logic
Quc

11 LDO QST HEE
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5 Power supply function

ZE M RE— N A REZF T2 LDO-QST, BERILUEM—MBTIHI FBIE Vost 1 Iosr %I tH BB 7o

BFETIE, 51 QST LAYt BBIE Vosr RN FBIE Viest ko

9NR LDO-QUC B, M4 BBIE Vosr B 5 IRE QUC SAbBVRINFEIE Voue 121 , LIRILERIRIRHN, RITER
HIREER,

EHRIFRIREMEBUAT AFER. BEBEFINEENSRER. RIBTRIEENESFEER AN
BE (BEE CosrtIFHBEKEMHEESR o) » UBRIBEIZTT. MHBFIUZ—TER, Al
BENBACERNN—EHBR

QST AT 28 0] LUBIT Z4RIFHY SPIBSR BRI ER,
AT FRIPERBRREZIEHZM, RIFERHEER s FBRHIIEEIIPRE lost mao
AT LB Z 7788150 OC PEIRAS, FHH—B oC MPEIdHEA, FARILUEE SPI B NS ERIZIRE,

2R ZHH 5 IBIQST IRIKEI B AL EREIET, Ft FBIE Vost 1 THo

5.8.2 BSEY: FH Lo (QsT)
=17 SR s Lpo (QsT)

Ws=6.0VE 36V; T;=-40°C £ +150°C, FTEBEIMENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Output voltage Vost 3.17 |33 [343 |V 0 MA <lost<30 mA DS-1487
Output current lost 0 - 30 |mA |QUCOFF DS-1498
Output current limitation lgsT max |40 60 90 mA | QUC OFF DS-1488
Soft-start time tss QsT. |- 255 |- us |Voltage at pin QST ramps up | DS-1497

from 10% to 90% of Vosr;
-5mA< /QST< -1 mA;

CQUC =47 U.F
Transient line regulation 1 A - - 70 |mV  |lost<30 mA; Vigst DS-1490
VQsT tr_lin from 10V to 14 V voltage
o step in At =30 us; QUC OFF
Transient line regulation 2 A - - 140 |mV | lgst< 30 mA; Vigs DS-1491
VQsT tr_lin from 6 V to 14 V voltage
2 step in At =500 ps; QUC
OFF
Load regulation A - 20 |40 |mV |100 pA</gst<15mA; DS-1493
VQsT_load QUC OFF
(RBLETR......)
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OPTIREG™ PMIC CLF4D985QKVO03R1

Multi-rail power management IC for systems up to ASIL D

afineon

5 Power supply function

)17

() BE45E: FoLpo (QsT)

Ws=6.0VE 36V; T;=-40°C &£ +150°C, FTERBEIMENFiEH, ERBRANSIH GRIESZHUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

Power supply ripple rejection |PSRRqst |30 |- - dB |Vbatt=13.5V,100 mVpp, ESR |DS-1496

<=50 mOhm, f=100 Hz and f

=100 kHz V
Output capacitor Cast 047 |- 10 |puF |Y DS-1494
Output capacitor equivalent |ESRc st |- - 200 |mQ |Y DS-1495
series resistance
Drop voltage RT AVist gy |- - 380 |mV |lgst<30 mA;at Tj=27°C DS-1721
Drop voltage HT AVist it |- - 600 |mV |/ost<30 mA; at T;=155°C DS-1489
Dropout voltage whenQUC  |A - - 300 |mV |lgst=30mA DS-2003
ON Vuc_gst
1) REIEFENR, BIgITHERE
5.9 SR
HRHNIATRZ —ERNS M EEHNEE S BUEREBINEE. ZKREBEIhEEE— MRS FHIE B AN

LATIESET SPI 2 A AR MBI MEM XA (XU EIFIREFEIRE] FAILSAFE) , RERREHEH
TEFHITHEN BRI HINE. BRT AEIRATESIN, WSRTE SLEEP 2 STANDBY RS &EERIAT2S, M
LA B A M TE L HR (B I R FF U E RS
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"‘]eon
Multi-rail power management IC for systems up to ASIL D

6 Safety switch (SSW)

lﬂ-l
6 REFFX (SSW)
N . -
6.1 IhEEHaIAR : REFFX (SSW)
T RPP SSW
Y MOSFET MOSFET
/ Discharged circuit®,
T300_@ [/ for RPP Mosfet * ~ E@; T@ o
Filt 7 - *
liter ;_- ."';; - o / o4 LSSG_E&S
:D2 T o3 I H Rg R4 -|—
——e f——> .
i ! D3 R3
VS SSC_D SSC_G SSC_S
[ | i 1 E] _— Ej
T T
Internal
Suplies
_ _CHF’
> SSW_OC_TH
Control - SSW VGS
logic D limitation
- Filter
& 12 sSw 1 rRPP 1EE

SRR —NIRTHES KITHISNER n Y9EIHZ MOSFET (RIZE1FIP (RPP) MOSFETHIRZELFX (SSW)
MOSFET) o

> MOSFET BUMAR &R 1ZEZZ! SSC_Go

SMNERTHER MOSFET HYELE B IRIEME ;k N R A IBT TRV IKEIRY

EREBAMIERT, RPP MOSFETEIMR @S SMEREB RN EE. SSW MOSFET BYJEMRERZE

SSC_S5|fP, JmikiEREEI SSC_D 5|H,

IXTHESEBER ELHE SSW MOSFET LAY AR (R M RARA Rk 2 B89 ERE) o

IR E R @D SPI 178811 DEV_PW_CFG2.SSW_OC_TH #1T/Ri%,

MR FEEEBIONFEE (SSWoc ) BIBIEHE T RACMESE] (tn o) , MAMEIT R,

ST R B NBEANNZ £ FFX< R MOSFET BIERE R, FHEBMONLEREEIIRSSEZSET,
MRERFEHALZEFX, WAIREUTEEEZEENAYSI:

»  SSC_D: EEZIiEtsa

Datasheet 51 Rev. 1.00
2026-01-09



OPTIREG™ PMIC CLF4D985QKVO03R1

Multi-rail power management IC for systems up to ASIL D

afineon

6 Safety switch (SSW)

+  SSC_G: 1%EIZ%| PREREG B NI

+ SSC_S:

6.2

F18

133 PREREG HYII NI

BSEHE:. ReFX

BN 227X (ssw)

Ws=6.0VE 36V; T;=-40°C £ +150°C, FTEBEIENFiEH, ERBRANSIH GRIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
vs. source s Cgrs>20 % Cssg_sss;
BUCK PREREG in CCM;
Ibck_prereg =1A
1)
[SSW] High level Gate output |AVssg sss|3.4 |45 |- Vv AVssg_sss=Vssc_c-Vssc_s; | DS-2041
voltage vs. Source (light load) Cors>20*Csst sss;
BUCK PREREG in CCM;
Ibck_prereg <1A
1)
Gaterise time tssc G.r - 320 |ps  |AVssgsssfromOVto4V DS-1501
Ws> Vvs[MlN]
Css_sss=3 nF
From R1SW rising edge
1)
Gate fall time tssc e f |- - 3 us  |AVsse_sss=Vssc_c- Vssc_s; DS-2141
AVsse_sss from 4.0Vto 0.7V
Cssc_sss= 1nF
Vis> Vs [MIN]
1)
Over current detection SSWoc Tty [x*  |x X* |V SSWoc_tnis programmable DS-2136
threshold for SSW 0.63 1.73 by SPI; x: 0.755V, 0.944
V,1.04V, 1.22 V; Default
value: 0.755V;
Vssc_DE 5V, for x: 0.755V
VSSC7D2 65V, for x: 0944V,
1.04v, 1.22V
Vs> Vvs[MlN]
Filter time for over current tfil_oc - 60 |- ns | Ws>Ws[MIN] DS-1947
detection 1)
(RBETR......)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"]eon
Multi-rail power management IC for systems up to ASIL D

6 ZEFX (ssw)

K18 (&) BSENYE: BR2Hx
Vys=6.0VE 36V; T;=-40°C E +150°C, FERBEIIMEN T, ERBRANSIR (RIESEIHA)

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
SSW over current detection tssw oc s |- 500 |- ns | Vssg sssis off DS-1948
and reaction time ) Vys> Vys[MIN]Y

1) RESEFWR, HIRITEE
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"‘]eon
Multi-rail power management IC for systems up to ASIL D

7 Wakeup functions

7 MREETHEE

A\
7.1 T8
Wakeup flags
deglitching filter »- > ENA
bm threshold &
hysteresis
deglitching filter - - WAK
W“ threshold &
hysteresi
ysteresis .
AGND module
Wakeup timer expired - > WUT

|

|

: SPI

I (send Move to WAKE frame)
|

|

|

|

Y
\)

SPI

Only for SLEEP state

1

13 MAEE TH REAE &

ZAE SR L TR EE R ;
+  ENASIH GIASBUREN)
o WAKSIR (BB FEUREaIN)

o NERMEERITESES (WUT)

v SPI
AT HREB N IREEHSHR[HGBE), 1725 WAKE_STAT_APP1/2 77E LA FIEER SR (4.
v ENA

¢« WAK
e WUT
+ SPI

E(IMREE SR (HERF] BERRACINSH SRR E M, 1525 9 & M Bl (B4R S] -
ENAIMREE (S SIBE BRBEMRAFXNES. WAKREEES@ERRKBWLENES.

7.2 f56E (ENA)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

7 Wakeup functions

7.2.1 TheefR: fE8E (ENA)

Vena [V]

Vs -

VENA_th hi —

VENA thlo —

- - t [ms]
t < IENA_deglitch fENA. degiitch
WAKE_STAT.ENA
1
0 >
* t [ms]
Cleared by SPI command
14 fE8E (ENA) 5 S B

ENA 3 | BIXT 178 850U,

ks pi2Y cplll
WN5R ENA 5| B ERY BB B BB Vena 0 0 FH BB BIE Venn o ni IBSEHK FEERIE K B30T E]
tENA_deglitch > mu%§1¢$ﬁim\u§|JJ:ﬁi}&o

ENA fiig 8
MR FSM RS T L ZH ENA S LBy EFSAI NS 280, M348 E WAKE_STAT_APPX.ENA i,
AT LB SPIjEFR WAKE_STAT_APPX.ENA il , TITEEZE ENA 5|HI_ERYEBIEEF,

7.2.2 BSYFME: 8E (ENA)

+19 S fFEE (ENA)
Vs=6.0VE 36V; T;=-40°C E +150°C, FERBEIIMEN T, ERBANSIR (RIESEIHA)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

ENA threshold "high" voltage | Vena th hi |13 |1.65 |20 |V Venaincreasing; DS-1971
o Vs=6V

ENA threshold "low" voltage | Vena th 1o |1 1.2 |14 |V Venadecreasing; DS-1972
o Vs=6V

(RBLTH......)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

7 Wakeup functions

=19 (4) BSIHE: FBE (ENA)
Ws=6.0VE36V; T;=-40°C & +150°C, FiERBEMEXTFiEt, ERBRANSIE BrIESHA)

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
ENA deglitch filter time tENA_deglit |20 |30 |40 |ps  |Vsz6V DS-1973

ch
ENA pin "high" input current | /ena_hi - - 5 A | Venaz 2V DS-1974
ENA pin "low" input current lENA 1o - 01 |2 MA | Venas1V DS-1975
ENA threshold hysteresis VENA_HysT [200 |400 [550 |mV |Vs=6V DS-1976
7.3 MEE (WAK)
<\ °
7.3.1 IhREH R . MEER (WAK)
Vaax [V]
Vs %/
LA R = —======{f=db====of=g|e====; |===================3==or=g ==={f== c==5
Vinak _sh_to — -] i _______________________________
:4—-; t [ms]
£ < twax_cegitcn faak_degitch
= STAT_APPx WAK1
t [ms]
Cleared by SPI
command

15 KEE (WAK) fE5SE

WAK 5 | B B8 85U

EBFEEN

NER WAK 5|l BB EB 1R T BB Vivax 10 BB BB I 25 B FIE R BT IE] twak degitcn, AL T
BUHRES,

1R WAK 5|l EBYEBEEBFE ST BME Vv o BIBTEIEIE EE RIS R BTIE] twar_degiccn, AL TIE]
B SES,

WAK {I[iZ &
WNRMEEEZE R WAK 5|l ER B XS BFN5| /Y, MiZ234 =18 E WAKE_STAT_APPX.WAK {iI
B L&D SPI 55P% WAKE_STAT_APPx.WAK fil,
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

7 Wakeup functions

7.3.2 S ME (WAK)
&20 S RE (WAK)
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEH, ERBRANSIH GRIESZEUE)
Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
WAK threshold "high" voltage |Vyak th ni [1.3 [1.65 |2.0 |V Vuwakincreasing; DS-1977

Vs=6V
WAK threshold "low" voltage |Viyak th o |10 |12 |14 |V Vwak decreasing; DS-1978
Vs=6V
WAK deglitch filter time twaK_deglit |20 |30 |40 |ps |Vs=6V DS-1979
ch
WAK pin "high" input current | lwak_hi - - 5 A | Vwak=2V DS-1980
WAK pin "low" input current | lwak_lo - 01 |2 MA | Vwaks 1V DS-1981
WAK threshold hysteresis Viwak_HysT | 200 |400 |550 |mV |Vs=6V DS-1982
7.4 MREEIHEY2E (wuT)
£ . h]
7.4.1 ThaefEA . MEEEIHESE8 (wuT)
100 kHz z
—@ > >c< —— - 24 bit counter > Wake-up
Ti;:_stz:f:r& Run Counter value

SPI

16 MAEE i+ B 2R THEEAEE
MEEE it B 23 ACE

MR EE 1B 28 8] LUEIT SPI 7E 24 i TR AR T B 28 TEC B
WUT_CFGO 1 WUT_CFG1 LA KBy E AT L@ DEV_CFG4 HFesH T &,

MREEITRYER R — 1 24 IiTRE8, HFSRREI%EE A 100 kHze 1kHze 100Hz 8¢ 1Hz (BHE) o
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"‘]eon
Multi-rail power management IC for systems up to ASIL D

7 Wakeup functions

&21 MiEE T BT ES A0 E
Timebase Timer
range
Timer (timebase
WUT_CYC WUT_PRESC Clock resolution resolution
x timer
value)
0 0 100 kHz 10 us 10 usto 168's
0 1 1 kHz 1ms 1msto4.6h
1 0 100Hz 10ms 10mstol.9
days

%234 21 @)2 DEV_CFG4.WUT_EN = 22 A fg i+ 2s,

MR EE i+ By 8% B ’hAI{F LE

% DEV_CFG4.WUT_EN=1 H# X\ STANDBY JRZSE SLEEP IRZSHY, HERESSINEMER B 2SS 728 MEH
FFIGEE o

BHETIIME—FH TEILITET 23!

v IEREEITEYERITHA

o 2R SLEEP IRZSE STANDBY IRES. FIRAIITESZZEERTLUET SPIIR[E], LATE

L RIRAVIEICBY B AAERZEY E B BYE] (WUT_STATO.TIMVALL.
WUT_STAT1.TIMVALH. WUT_STAT1.PRESC. WUT_STAT1.CYC)

MR ARt EY 2§ i

WNRMEER A EsId ER, 2SS B MEEE 11251 WAKE_STAT_APPX.WUT=1,
WUT i8] LUBIE SPIJES,

7.4.2 EBSKMY. MEITHZE
& 22 S MiERTAYEs

Vis=6.0VE36V; T,=-40°C & +150°C, FrE BIEIMEXT T, IERBRRNASIE (FRIESEIRER)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Wake-up timer accuracy daccwur |-10 |- 10 |% |- DS-2059

7.5 1E5T SPI iR EE

IR L2544 F SLEEP IRZSH BUCKCORE 1 QUC BB ABY, 7 gE@id SPI#TREE, RAEXHE, 254
7 8E18iI MR E N\ DEV_PW_CFG3.FSM_STATEREQ = WAKE L iX A% K E WAKE IKSRIEEE, 5
NREEBIBERPRG RN EAEMFTER A= SHES G HIREE,
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"‘]eon
Multi-rail power management IC for systems up to ASIL D

8 Hardware configuration (HWCFG)

8 BE4AECE (HWCFG)

+&23 RS : EYECERRE
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
External resistor accuracy -5 - +5 % 1) DS-2017
Ruwcre_ac

C

1) REZFEFNR, HIRIHEE

&)
8.1 IheEHa iR
Internal HW-Configuration
supply Module
HWCFG_ST
A
HWCFG '
L
Resistor Control
measurement ;
o logic
R_HWCFG [:I circuit
1
LI
. GND
& 17 E4EEEER

SRR AL ERR, EEES|B (HWCFG) ERYSMEREBRE (R_HWCFG) FAF:
v EXAEETRNBHNE
v EXFTUATSRRLBE
v EXEMEREEMEIAE
v BUEMPSHET
(RIET=R. )
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OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

8 Hardware configuration (HWCFG)

afineon

R24 EHEEE (HWCFG)
HWCFG resistor | RESOUT Pre-regulator |Start-up MPS SPI bits
setting start-up delay |output sequence mode readout
kQ, 5% voltage (VPRE) | of the regulator| yctivation DEV_CFG1.HWC
tolerance FG_STAT
2 ms/10 ms 4V/5V5 Schema ON/OFF
(TBD) (A)/
Schema (B)
<1.00or GND 10 ms 4V A OFF 0000
2.2 2ms 4V A OFF 0001
3.3 2ms 4V B OFF 0010
4.7 10 ms 4V B OFF 0011
6.8 2ms 5V5 A OFF 0100
10 10 ms 5V5 A OFF 0101
15 2ms 5V5 B OFF 0110
22 2ms 5V5 B ON 1001
33 2ms 5V5 A ON 1010
47 10 ms 4V B ON 1011
68 2ms 4V B ON 1100
100 2ms 4V A ON 1101
150 10 ms 4V A ON 1110
>200 or open 10 ms 4V A OFF 1111

BEhsEE, HuTHI2sa] LU EEY SPI KA Z 1725 DEV_CFG1.HWCFG_STAT RIGIEFMEIRE, HPEFEHET

HWCFG EEfE{E

Datasheet
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OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

infineon

9 State machine

9

9.1

(FSM)

REW (Fsm)

ThEeHE R . RSV (Fsm)

WAKE
pramsg | suckcore | BucklF | Boost
onN oN selectable* | selectable*
ENA of WAKE or SPI: GoTo Wake or WUT timer expired
. oo oo -  Generate Interrupt
Selectable® Selectable oN
wwo/rwp | erm_mon | vmoni/z | wur
Selectable® Selectable ectable: OFF
RESOUT INTL/2 SswC /2
man | Low/iow
&
&
o =]
F :
E: 2
B g 2 8
H 2 < p
z 2 g
g g @
H 8 Se
2 & a
2 & EE]
H
H
STANDBY prereg | Buckcore | BuckiF Boost
on on | selectable | selectable
PreReg | BuckCors | BuckIF Boost s
orr osF orr osF ave auc ast
selectable on | selectable ERR_MON | wMON o
o aco o NO(ENA or WAKE) $PI- GaTo STANDBY 5P GoTo SLEEP asnoamar [ as wommar [  WUT
oFF oFF oFF - or OFF or OFF* - o
'WWD/FWD VMON1/2 wut
Selectable Selectable OFF RESOUT INT1f2 Sswe s501/2
WWD/FWD | ERR_MON | VMON1/Z ien ||oeoes
orr e orF
RESOUT INTL/Z. Sswi 5501/2
RESOUT INTL/2 SSWC 1/ HIGH HIGH HIGH/HIGH
ow | lowsiow | tow | Low/iow
: i :
H
H z
= 5 2
2 o
= 1 e
5 & ]
¥ T
é 5
5%
s INIT REDUCED OPERATION
4
Prameg | Buckcors | BuckIF Boost breveg | Buckcore | BuckiE Boost Premeg | Buckcore | BuckiF | Boost Prerez | Buckcore | BuckiF soost
OFF OFF OFF OFF on oN onz selectable OFF OFF OFF OFF oN oN As NORMAL ORMAL
ave aco auc ast avr auc POR release ave ace aue ast avw aco aue osT
OFF off OFF OFF onE oN _ (internal supplies OK) off off OFF OFF As NORMAL on A5 NORMAL
'WWD/FWD | ERR_MON | VMON1/2 wuT WWD/FWD | ERR_MON | VMON1/2 wut Df ERR_MON | VMON1/2 wut VMON1/2 wut
OFF OFF OFF OFF ENA or WAKE ONfOFFE J OFF OFF OFF OFF OFF As NORMAL OFF
or Failsafe Timer expired
sso1,
RESOUT | INT1/2 sswe sso1/z ResouT w2 sswe s mESOUT | INTY2 | sswc | ssouz swe | SO
Low Low/Low OFF Low/Low HIGH Low/Low Low LOW/LOW oW LOW/LOW HIGH lDWJ:H\EH
} b A
MOVE to INIT State
Generate reset
Voltage monitoring: T oversument:

PREREG, Sev. OV PREREG, QCO.
QST, Sev. OV @ST, QUC, QVR, VMON1,

- Short to ground:
BOOST, BUCKCORE, PREREG, QST,
aue

Thermal shutdown:
BOOST, BUCKCORE, BUCKIF, QCO.
QUC Safety Area overtemperature

General:
-~ BUCKIF voltage selector corrupt
- BUCKCORE feadback open
-QSTBIST emors

- QSTIUG voltage selection emor
- Major S5W emor

ERRO wrong frequency

INIT timer expiration for 2 times in a row
dus to same failure.

Internal errors:
- OVIUV int 2V5 rail

- Int bias cument too high o low
- Sev. OVIUV of intemal QIS

- QIS BIST eror

Registers:
- Double error on PW register

- Undervoltage:
BUCKCORE, QST, Sev. UV QST.

INIT timer expiration:
- 17 time: incl. soft reset
-2 time in a row: incl. hard reset

Only if REDUCED OPERATION is
disabled:

- ERR1 wrong frequency (if recovery
enabled: taes expired)

- WWD1 error counter reaches or
‘exceeds threshold

- FWD1 error counter reaches or
excesds threshold

Only if REDUCED OPERATION is

r expiration for 2 time in
REDUCED OPERATION

- Application 1 and Applicat
failing at same time

~Either Application 1 or Application 2
failing in INITAWAKE/SLEEP

ion 2

Detailed description for error transitions described in chapter “Reaction on detected faults”

BOOST, @ST, QVR, IVCC

- Overtemperature waming:
BOOST, BUCKIF, @G0, QUC,
BUCK CORE

Voltage mo:
- Undervoltage:

BOOST. BUCKIF, PREREG,
@co, QuR, VMONT. VMONZ
- Short to ground:

BUCKIF, QCO. QVR, VMON1,
VMONZ

General:
- Static voltage scaling of

- Stafic voltage scaling of
BUCKCORE completed
successfully

- Safety switch ABIST error

- ERRO/1 wrong fraquancy (if
recovery enabled and timout trec
not expired)

- State transition not existing or
ditions not fulfilled

- WWD1 incorrect service (error
nter below threshald)

- FWD1 incorrect service (emor
counter below threshold)

Internal errors:
- OV/UV Bandgap12

- Power management unit errors
(PMU_MAIN, PMU_RED)

SPI

- CRC wrong

- CSN timeout

- Corrupt frame length

- Invalid address

- Lock unsuccessfulWirite to
locked register

Only if REDUCED OPERATION
is enabled:

- WWD2 incorrect service (error
nter below threshald)

- FWDZ incorrect service (eror
counter below threshold)

- ERR2 wrong frequency (it
recovery enabled and timout tec
not expired)

All transitions only applicable
REDUCED OPERATION is enabled
and the failing application is in
NORMAL or REDUCED OPERATIO!
- ERR1 wrong fraqueney (i recovery
&nabled: trec expired)

- ERR2 wrong frequency (ff recovery
enabled: trec expired)

- WWD112 error counter reaches or
exceads threshokd

- FWD/2 error counter reaches or
exceeds threshokd

- INIT fimer expiration for 1% time while
in REDUCED OPERATION

18

=]

(1)

Datasheet

AJI8id VMXEN 7E/2 BT IERTh

REHREE

o .
BE

A@T SPI X, HN INIT S EFEED

61

Rev. 1.00
2026-01-09



o~ _.
OPTIREG™ PMIC CLF4D985QKV03R1 ‘ |n f| neon
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9 State machine (FSM)

(2): HENINIT 3 REDUCED OPERATION AZSHY ON 3¢ OFF, ZA/GRli@id SPI BL&.

(3): 3 QST_MODE AZ& /3 USER_MODE B¥, QST EBJRHY ON B OFF KA E@E SPI #1TECE ; B, &
QST_MODE E2& 79 PMIC_MODE (ZXIA{E) BY, QSTS QST_EN X, JRZZH ON

(4): 1¥ 3 VPREREG=5V5 #RFRMERY, A &R BEIENEM. FN/ ON

(5): WD: FIECE 1L SLEEP RS MREFAUVEIRT; PG EMRRANITEE S SLEEP 5 RIE— SPI til
NER; WEEfE, REFMEER SLEEP RIAVIRES

9.1.1 RERHR
BHRMHLUTIRE:
¢ INITIALIZATION K7
- INIT
- WAKE
¢+ OPERATIONAL IR7Z:
- NORMAL
¢ LOW QUIESCENT IR
- SLEEP
- STANDBY
¢+ ERRORIRE
- FAILSAFE

- REDUCED OPERATION

9.1.1.1 POWERDOWN X7
POWERDOWN JAER T2 EFR EEBINEH, VS SIHLMNEEARRH,

& 19 POWERDOWN IR
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9 State machine (FSM)

®25 POWERDOWN IR

Part/Function |Value Description

PreReg OFF Pre-regulator is off

Buck Core OFF Core supply is off

Buck IF OFF Buck regulator for interface supply is off
Boost OFF Boost regulator is off

QVR OFF Voltage reference is off

Qco OFF Communication supply is off

QuC OFF Microcontroller supply is off

QST OFF Standby supply is off

WWD/FWD OFF Watchdog is off

ERR_MON OFF Error monitoring function ERR MON is off
VMON1/2 OFF External voltage monitoring VMON1/2 is off
WUT OFF Wake up timer (WUT) is off

RESOUT LOW RESOUT outputis low

INT1/2 LOW Interrupt outputs are low

SswC LOW External safety switch is off

SS01/2 LOW Safe state outputs are low

9.1.1.2 INIT R

FEINTIREST, REBHHEAIER, UNEEIFRIINEEEN. EERHENI, RESOUT KFAIRE
tRD_2ms/tRD_10ms BYEECE(E, HERRBIMFIIRITERER. MR BENDATIRIREE, N
TERFERHFEYPREBT. EERITASRE, REFHFOHRMMRII. BHMIEHISE INT ITHESEE tu 8

Bt Z ATHATo
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OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

afineon

9 State machine (FSM)

PreReg Buck Core Buck IF Boost
ON ON2 Selectables
Qco Quc QsT
ON2 ON Selectables
WWD/FWD | ERR_MON | VMON1/2 WUT
ON2/OFF2 ON2 Selectablel OFF
RESOUT INT1/2 SswC $S01/2
HIGH LOW/LOW
& 20 INIT R
R 26 INIT R
Part/Function |Value Description
PreReg ON Pre-regulatoris on
Buck Core ON Core supply is on
Buck IF ON Buck regulator for interface supply is on, if automated use-detection
identified the usage; then configurable via SPI
Boost Selectable Boost regulator is selectable with start-up autodetect only if Vour_prereg
=5V5 nominal otherwise, it is on.
QVR ON Voltage reference is on; then configurable via SPI
QCo ON Communication supply is on; then configurable via SPI
QuC ON Microcontroller supply is on
QST Selectable Standby supply is selectable when QST_MODE is configured as
USER_MODE otherwise, it is on when QST_MODE is configured as
PMIC_MODE (default)
WWD ON Window watchdog is on; then configurable via SPI
FWD OFF Functional Watchdog is off; then configurable via SPI
ERR_MON ON Error monitoring function ERR MON is on; then configurable via SPI
VMON1/2 Selectable External voltage monitoring VMON1/2 is on, if automated use-detection
identified the usage; can be switched off by SPI
WUT OFF Wake-up timer (WUT) is off
RESOUT Active RESOUT output released ("high") after power-up sequence has finished
and reset delay time has expired
(RBLT;......)
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afineon

+R26 (85) INITRE&
Part/Function |Value Description
INT1/2 Active Interrupt outputs are active (INT2 only active if "REDUCED OPERATION"
is enabled)
SswC High External safety switch is on
SS01/2 LOW Safe state outputs are low
AR
WKTFIERT, FHIT FBBENORMALSPI ™ 155
v HBTFRITEZEN, FEBEINITEI0 us ATFEHIT
o TETEREFRIBEYEL FHETEE (GFUV EE) ZEITER1T. 27 FrEkE
TEETEHAN INIT BYERITH (YR Z i)
BEIERT, BFRESOUT HMEFTF, WHETSZEMIRFIFIZNT, 18X FIELERI:
*  tRD EFMT (<Ims)
© HRMPS HE (X1 FWD/ERR 45 B/, RESOUT triFE EF, HULZ/FaIFE=ZE)
ULZERE) o
9.1.1.3 NORMAL K7

23F BB NORMAL RS, HEARBZEREmE (5S01/2) AEBFRE,

2RE: TEUEIRE T, B BRI 2SI IR R R B,
PreReg Buck Core Buck IF Boost
ON ON Selectable | Selectables
QVR Qco Quc QsT
Selectable Selectable ON Selectable3
WWD/FWD ERR_MON VMON1/2 WUT
Selectable Selectable | Selectable? OFF
RESOUT INT1/2 SswC Ss01/2
HIGH HIGH HIGH/HIGH
21 NORMAL RR7&
Datasheet 65 Rev. 1.00

2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D
9 State machine (FSM)

afineon

®27 NORMAL K7

Part/Function |Value Description

PreReg ON Pre-regulatoris on

Buck Core ON Core supply is on

Buck IF Selectable Buck regulator for interface supply can be switched on or off, if it has
been detected via automated use detection during start-up

Boost Selectable Boost regulator is selectable with start-up autodetect only if Vrirs = 5V5
nominal. Otherwise itis on

QVR Selectable Voltage reference can be selected by SPI to be on or off

QCO Selectable Communication supply can be selected by SPI to be on or off

QuUC ON Microcontroller supply is on

QST Selectable Standby supply is selectable when QST_MODE is configured as
USER_MODE otherwise, itis on when QST_MODE is configured as
PMIC_MODE (default)

WWD/FWD Selectable Watchdog can be selected by SPI to be on or off

ERR_MON Selectable Error monitoring function ERR MON can be selected by SPI to be on or off

VMON1/2 Selectable External voltage monitoring VMON1/2 is on, if automated use-detection
identified the usage; can be switched off by SPI

WUT OFF Wake-up timer (WUT) is off

RESOUT High RESOUT output is high

INT1/2 Active Interrupt outputs are active (INT2 only active if "REDUCED OPERATION"
is enabled)

SswC High External safety switch is on

SS01/2 High/High Safe state outputs are high

9.1.1.4 WAKE R

LESEM SLEEP N\ WAKE IRSHS, #ERSMEEH N SLEEP RS ZHIFVIRES, WR7E SLEEP RE T
RESOUT NMEEETF, M7E WAKE RS T, 2RMESTE INIT ITETES tNIT T HA Z B S 3054 2R s Th A8 16

Datasheet

66 Rev. 1.00
2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)
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WAKE

PreReg Buck Core Buck IF Boost
ON ON Selectables | Selectables
QVR Qco Quc QsT
Selectables | Selectables ON Selectable3
WWD/FWD | ERR_MON | VMON1/2 WuUT
Selectables | Selectables | Selectables OFF
RESOUT INT1/2 SswC SSO1/2
HIGH LOW/LOW
22 WAKE K7
®28 WAKE 3R 75
Part/Function |Value Description
PreReg ON Pre-regulatoris on
Buck Core ON Core supply is on
Buck IF Selectable Buck regulator for interface supply is configurable, if it has been
detected via automated use detection during start-up
Boost Selectable Boost regulator is configurable with start-up autodetect only if VR1FB
=5V5 nominal otherwise, it is on
QVR Selectable Voltage reference is configurable via SPI
QCo Selectable Communication supply is configurable via SPI
QuC ON Microcontroller supply is on
QST Selectable Standby supply is selectable when QST_MODE is configured as
USER_MODE otherwise, it is on when QST_MODE is configured as
PMIC_MODE (default)
WWD/FWD Selectable Watchdog is configurable via SPI
ERR_MON Selectable Error monitoring function ERR MON is configurable via SPI
VMON1/2 Selectable External voltage monitoring VMON1/2 is on, if automated use-detection
identified the usage; can be switched off by SPI
WUT OFF Wake-up timer (WUT) is off
RESOUT Active RESOUT output is active
INT1/2 Active Interrupt outputs are active
SswC HIGH External safety switch is on
SS01/2 LOW Safe state outputs are low
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9 State machine (FSM)

9.1.1.5 REDUCED OPERATION IRZ&

W2 A B 4bF NORMAL JRZS S REDUCED OPERATION IRZSET, 284421 REDUCED OPERATION JRZ, 1X
AFENENFHD EAETENTE RN, kI, MCU KTE INIT B2 3 HRRI#I G LA, d0R
REDUCED OPERATION 2/2FHY (REDOP_RS_CFG1.EN=1), NIBHFSERIIFEEHNERKRN, 55
ESINTHMBNNBE(IhEE. SEEEMEL, ZNASUNARZAETFETRERARE, HEH
RN HERIE INT1/2 6% (REDOP_RS_CFG2.REDOP_RESOUT_APP1_DUR.
REDOP_RS_CFG2.REDOP_RESOUT_APP2_DUR) , &I EAILIRE, ERR2 I WD2 W= BEhEH.
£ ERR1 2 WD1 ¥ M BB HH=ET INT1 I BE MM XIRE, 1 ERR2 #l WD2 #&NEINEHS
B INT2 U AE MRS, b, N8R ERR2 5 WD2 IREEEIR, NIEATE INT1 & HIEE Ahl;
Rz, %05 ERR1 3¢ WD1 IREFEIR, NSTE INT2 RHBIEFEFRK, B2, rJLUED
REDOP_RS_CFG1.INT1_DIS 1 REDOP_RS_CFG1.INT2_DIS FHECEZAItLIEN BiEH. %
REDUCED OPERATION HREI#J8a1k. tiERN. FHUTERMNAEIZNEZER, BERUTED:
o INIT TTES28ThEE

o HMBERR

o HIHFIAEE (INT)

« WAE{I (EDUCED OPERATION ENABLE)

PreReg Buck Core Buck IF Boost
ON ON As NORMAL | As NORMAL
QVR Qco Quc QsT
As NORMAL | As NORMAL ON As NORMAL
WWD/FWD | ERR_MON
AsNORMALor [ og NORMAL or UL Y e wuT
ON/As NORMAL or As NORMAL OFF
OFF? ON?
S$S01/2
RESOUT INT1/2 SswC /
HIGH HIGH sl el
LOW/HIGH
& 23 REDUCED OPERATION 1R7&
+&29 REDUCED OPERATION 1R7&
Part/Function |Value Description
PreReg ON Pre-regulatoris on
Buck Core ON Core supply is on
Buck IF As NORMAL Buck regulator for interface supply has same configuration as in NORMAL
state
Boost As NORMAL Boost regulator has the same configuration as in NORMAL
QVR As NORMAL Voltage reference has same configuration as in NORMAL state
QCO As NORMAL Communication supply has same configuration as in NORMAL state
(BEETFA......)
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9 State machine (FSM)

%29 (42) REDUCED OPERATION R7&

Part/Function |Value Description

QuC ON Microcontroller supply is on

QST As NORMAL Standby supply has same configuration as in NORMAL state

WWD Failing Failing application: Configuration registers reset and remains ON. Waits
application: ON | for trigger and/or configuration via SPI. Non failing application: Keeps
Configuration configuration as for NORMAL state and needs to be serviced as in
registers reset NORMAL state.
Non failing
application: As
NORMAL

FWD Failing Failing application: Configuration registers reset and OFF. Non

application: OFF |failing application: Keeps configuration and stays ON as in
Configuration NORMAL. Trigger must be done accordingly.
registers reset

Non failing
application: As
NORMAL

ERR_MON Failing Failing application: Configuration registers reset and remains ON. Waits
application: ON | for correct ERR pin signal and/or configuration via SPI. Non failing
Configuration application: Keeps configuration as for NORMAL state and needs to be
registers reset serviced as in NORMAL state.
Non failing
application: As
NORMAL

VMON1/2 As NORMAL External voltage monitoring VMON1/2 have same configuration as in

NORMAL state

WUT OFF Wake-up timer (WUT) is off

RESOUT High RESOUT output is high

INT1/2 Active Interrupt outputs are active

SswC High External safety switch is on

SS01/2 High/Low or Safe state outputs are low or high depending on the failing cluster/
Low/High application

2RE 7EREDUCED OPERATION A& T, BB L TR, FFTHLA EI T BRI EGHFE R da 0
ERR1/2 BEWD1/2 Z 5}, TIEXTesHEAITHITRMITE, FINIZHREFEES. T, FhE=
FELEEERIREL T, H-F27F REDUCED OPERATION RS T T B iR IRIRE, IS, T5E
FEH, HEEHHHFAT INTX B, FE[7H9 WWDx 7l ERRx TIEEI#EEFHT/SH, T FWD THEEIF 822 /F,

9.1.1.6 FAILSAFE X%
TE FAILSAFE IRE T, FiEFS BB EHIYH X F.
N\ FAILSAFE IRSHY, BEREITEI2SE 50,
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9 State machine (FSM)

& 24 FAILSAFE IR7&

30 FAILSAFE IR7&

Part/Function |Value Description

PreReg OFF Pre-regulator is off

Buck Core OFF Core supply is off

Buck IF OFF Buck regulator for interface supply is off
Boost OFF Boost regulator is off

QVR OFF Voltage reference is off

Qco OFF Communication supply is off

QuC OFF Microcontroller supply is off

QST OFF Standby supply is off

WWD/FWD OFF Watchdog is off

ERR_MON OFF Error monitoring function ERR MON block is off
VMON1/2 OFF External voltage monitoring VMON1/2 are off
WUT OFF Wake-up timer (WUT) is off

RESOUT LOW RESOUT output is low

INT1/2 LOW Interrupt outputs are low

SswC LOW External safety switch is off

SS01/2 LOW Safe state outputs are low

9.1.1.7 SLEEP RR7S

AT mARERDNABHBRIERS, PTLUGSSMHET SLEEP RS, MMSEIURIESSHRYIE

ERIRIECE. 5 NORMALRZSHELL, X{ESN ARETSTELIEE
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9 State machine (FSM)

PreRe Buck Core Buck IF Boost
ON & As NORMAL | As NORMAL | As NORMAL
or OFF5 or OFF> or OFF>
QVR Qco QucC QsT
As NORMAL | As NORMAL | As NORMAL Selectables
or OFF> or OFF> or OFF5
WWD/FWD | ERR_MON | VMON1/2 WUT
As NORMAL | As NORMAL | As NORMAL selectable
or OFF or OFF or OFF>
RESOUT INT1/2 SswC SS01/2
HIGH Low/LoOwW
25 SLEEP IR7&
#+&31 SLEEP K&
Part/Function |Value Description
PreReg ON Pre-regulatoris on
Buck Core As NORMAL or OFF Buck core regulator has same configuration as in NORMAL
state or is off if configured
Buck IF As NORMAL or OFF Buck regulator for interface supply has same configuration as
in NORMAL state or is off if configured
Boost As NORMAL or OFF Boost regulator has same configuration as in NORMAL state or
is off if configured
QVR As NORMAL or OFF Voltage reference has same configuration as in NORMAL state
or is off if configured
QCO As NORMAL or OFF Communication supply has same configuration as in NORMAL
state or is off if configured
QuC As NORMAL or OFF Microcontroller supply has same configuration as in NORMAL
state or is off if configured
QST Selectable Standby supply is selectable when QST_MODE is configured
as USER_MODE otherwise, it is on when QST_MODE is
configured as PMIC_MODE (default)
WWD/FWD As NORMAL or OFF Watchdog has same configuration as in NORMAL state or is off if
configured
ERR_MON As NORMAL or OFF Error monitoring function ERR MON has same configuration as
in NORMAL state or is off if configured
VMON1/2 As NORMAL or OFF External voltage monitoring VMON1/2 have same
configuration as in NORMAL state or they are off if configured
(BEETFRA......)
Datasheet 71 Rev. 1.00

2026-01-09




o~ _.
OPTIREG™ PMIC CLF4D985QKV03R1 Inf|ne0n
Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

%31 (42) SLEEPIRTS

Part/Function |Value Description

WUT Selectable Wake-up timer (WUT) is selectable to be on or off

RESOUT Active RESOUT output is active (LOW if either BUCKCORE or QUC are
OFF)

INT1/2 Active Interrupt outputs are active (LOW if QUC is OFF)

SswC HIGH External safety switch is on

SS01/2 LOW SSO1 and SSO2 are low

ZFE: TESLEEP K& T, ER B T IRFEIFE T2, TR EEATTHERREMITE, FI02E
LS HEBESL, BEEMWDI1/2 BEERRL2 BIAIE, XAJAES FALas RIS, H-EEHF
SLEEP A& F I B IRAVHE IRIR o

9.1.1.8 STANDBY R
STANDBY RS R SFH RV B IAIRT
STANDBY
PreReg Buck Core Buck IF Boost
OFF OFF OFF OFF
QVR Qco QuC QsT
OFF OFF OFF Selectable
WWD/FWD | ERR_LMON | VMON1/2 WUT
OFF OFF OFF Selectable
RESOUT INT1/2 SswC SS01/2

LOow LOW/LOW Low LOW/LOW

& 26 STANDBY R

x®32 STANDBY 1R

Part/Function |Value Description

PreReg OFF Pre-regulator is off

Buck Core OFF Core supply is off

Buck IF OFF Buck regulator for interface supply is off

Boost OFF Boost regulator is off

QVR OFF Voltage reference is off

Qco OFF Communication supply is off

(RBETR......)
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=32 (%) STANDBY R

Part/Function |Value Description

QuC OFF Microcontroller supply is off

QST Selectable Standby supply is on or off, can be configurable by SPI
WWD/FWD OFF Watchdog interface is off

ERR_MON OFF Error monitoring block is off
VMON1/2 OFF Monitoring blocks are off

WUT Selectable Wake block is selected to be on or off
RESOUT LOW Control reset output is low

INT1/2 LOW Interrupt outputs are low

SswC LOW External safety switch is off

SS01/2 LOW Safe state outputs are low

AFE /;’Z’ BHWUT FIQST BBX 8T 7 GER EIRMTEF B e XA I ES KBTI BT FEHIAEEIE

9.1.2 INIT iTBS 28 ThEE

INIT B2 ARIEHIZHR M T — M RKNESIEEIE O, FHEBIERBSIHS PMIC BF, EfmERE

Wi, BARBIEINEESTE tvwr SHEAZAIBIHEZR, MUTFESERIFHANA INT 28— TIERIE,

BEDINT iHET 88

o WNERESHALTF REDUCED OPERATION RS, M INIT 3HBS2S7EAENZ INT1/2 SIBIMIN R E i1k EFHER
o

o SNEREBSMANT INIT B WAKE IRZS, INIT 3HATE84E M RESOUT 5| BIRY_EFHBFFEA,

STOP INIT 316423

MRFBEUTFAIERM, BEEELLE INIT IR ESHEMET ATk

+  WD1/2 BEEE SPI EMftANER, BESREAIATEE

+ ERRMONO/1/2 (5 S BIEMMEMNZE E&E: SPI 2, BE8REIREN

INIT TIMER FAULT

YOS INIT B 3TE T HRFT R BE R INZ 1L, IS4 ME] INIT_TIMER_FAULT,

ZZFE:.  WD2 FTERR2 {X7F REDUCED OPERATION /5 /BHYIE S 7 % ZE#])%5 1% (REDOP_RS_CFG1.EN = 1),

YR INIT IHBIESTE INIT RS T H—R, W4
o HR¥ INIT_TIMER_FAULT,

v BUERRELL

o TEESE

v BlUFEHRETENMLRRS

¢ BEINTRKE, BSRREN

WR INIT THEIES1E INIT RS T HARR, WIS
o ER— INIT_TIMER_FAULT

v BUEREEAI

v TEESEE
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v EUFEFRETEMRRR3

v BITEKRENTERET

v EfRMERENERFET

o BEINTRKE, BESEIRSHL

IR INIT iHESER7E INIT RS EASE =R, IBs
v TERERE

v EUFEFRETEMRRR2

v BEBRRERERE, BBERE

N INIT iTES SRR RIBIPRES TR EA—R, s
v HER— INIT_TIMER_FAULT

v BUESRMAIR XY R BTN A S i

+  E{i INIT_ERR_APPX.REDOP_RES1

SNSRINIT 3HETES7E REDUCED OPERATION RS NI #ARER, MBS
v 4R INIT_TIMER_FAULT,

o BUEREN

v IR EPE{IINIT_ERR_APPX.REDOP_RES2

o BEINTKE, BESEIRSHL

SNER INIT 11B3287F WAKE RS TE#i—%, W28
»  H4ERE INIT_TIMER_FAULT,

o BUERRENL

v TEERE

v EUFEFRETEMRRR3

o BEINTRKE, B2EIRS

AR WAKE RIS —RIRIELEIFIE INIT RE FLLHIE — KT Ho
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9 State machine (FSM)

FSM State
NoRMAL >

REDUCED

OPERATION

> N

or
ERRx_SEV_FAULT

WDx_SEV_FAULT \

'I

v

INTx

I
Internal application
reset request

tred_ope puw |

tred op puw |

INIT timer
(internal)

\J

A

INITTIMER_SEV_FAULT 4

2 -
1 -

RESOUT 1

VRESOUT_LOW.

f

Start INIT timer
A

INIT_ERR_APP1.REDOP
_RES2
INIT_ERR_APP2.REDOP
_RES2

|

f

System reset
request
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9 State machine (FSM)

FSM State
INIT X INIT I FAILSAFE >
I
! t
PS shutdown ai ime:
: (tsor_roae + Tsor v )
Power rails - -
ON
OFF
t
EV_CFG1.RESET_DI EV_CFG1.RESET.
(tes) (tas)
-—
RESOUT
VVVVVVV _Low ‘
i t
INIT timer Hard reset
(internal) generation
e ﬂ ',_,_’_'_'_,_,_’_,_,_:—'_'_'_—\ "_,_H_'_'_,_.—'_'_'_’IH—‘
A £y

1st INIT TIMER 2nd INIT TIMER S T timer 3rd INIT TIMER
Start INIT timer exp exp Start INIT time: P

INITTIMER_SEV_FAULT

& 28 EHF INIT RETF 3sxINIT H S 2 HMSRAAXTNESE
x=1,2
9.1.3 REEB

1812 5 N\{iIFE& DEV_PW_CFG3.FSM_STATEREQ i KR4, FRAMAVEUSTE SPI BISIhTermF+
BENMIERFRIPNEANTESEEN. XAETEEBIEZHE N\ PROT_CFG.KEY 5 CSN BY, 90R
ERVIREETZIER NORMAL IR, MEBANBIEZ ALK CSN irEERE SSox #H{ERAYATZ,
SS01 #1 SS02 z [8] A BEAC & HIZEIRBY B} {15528 o

WRE[RHHRIT LB TREFINKREPRSIER, WRESEBWIEL, HE
SYS_STAT_APP1.FSM_NOOP NEfi, [FBY%4H A M (%05 REDUCED OPERATION BA, NI
SYS_STAT_APP2.FSM_NOOP L AEfi) , MIRIFEROREEBZRERETHEBZRPIIH (EREVIKRE
®BBIER) , WA EHEENRN, INRESELMT#H N SLEEP 3¢ STANDBY IRZSHIFZIRHER AT iE
REMPREREE, WHFIEREHPIEHFBLEREE, M GRIENE ENASE WAK 55—, 2IF
M—FIR SRR B B IRES

gNR WAK. ENATEIERBYENSHAR AL, MBI TRFIIFER, ARIIENLEMREE,

(x=1,2)

9.1.3.1 REEBR

Old State New state Conditions Comments

POWERDOWN INIT Internal POR (internal The configured

supplies OK) power sequencing is

applied, see Hardware
configuration
(HWCFG)
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9 State machine (FSM)

INIT NORMAL (SPI command: Move to -
NORMAL)
AND
(Disable or successful
service within ti:
-WWD1/2-FWD1/2 -
ERRO/1/2 pin monitoring
)
NORMAL SLEEP (SPlcommand: Moveto |- If amove to SLEEP is
SLEEP) unsuccessful an interrupt
AND is issueq and the device
(No ENA) moves into WAKE
- The configured power
AND sequencing is applied, see
(No WAK) Hardware configuration
(HWCFG)
NORMAL STANDBY (SPI command: Move to - If a move to STANDBY is
STANDBY) unsuccessful an interrupt
AND is issueq and the device
(No ENA) moves into INIT
- The configured power
AND sequencing is applied, see
(No WAK) Hardware configuration
(HWCFG)
SLEEP WAKE ENA - Upon wake-up from
OR SLEEP aninterruptis
issued, if QUC was onin
WAK SLEEP
OR - The wake-up
WUT timer expired information is stored
OR - Re?.tores !’egulajco;
t t
(SPI command: Move to contiguration as It has
WAKE) been before entering
SLEEP, following the
power-up sequence and
skipping the respective
regulators, see Hardware
configuration (HWCFG)
WAKE NORMAL (SPI command: Move to -
NORMAL)
AND
(Disable or successful
service within ti:
-WWD1/2
- FWD1/2
- ERRO/1/2 pin monitoring)
Datasheet 7 Rev. 1.00
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9 State machine (FSM)

WAKE SLEEP (SPlcommand: Moveto |- If amove to SLEEP is
SLEEP) unsuccessful an interrupt
AND is issued and the device
(No ENA) moves into WAKE
- The configured power
AND se P ;
quencing is applied, see
(No WAK) Hardware configuration
(HWCFG)
WAKE STANDBY (SPI command: Move to - If a move to STANDBY is
STANDBY) unsuccessful an interrupt
AND is issued and the device
(No ENA) moves into INIT
- The configured power
AND se P ;
quencing is applied, see
(No WAK) Hardware configuration
(HWCFG)
STANDBY INIT ENA The configured power
OR sequencing is applied
WAK
OR
WUT timer expired
FAILSAFE INIT ENA - The automated wake-up
OR from FAILSAFE upon
expiration of the failsafe
WAK timer only works if
OR FAILSAFE has not been
. . . entered three times
Failsafe Timer expired .
consecutively caused
by the same failure
- The configured power
sequencing is applied
REDUCED OPERATION NORMAL (SPI command: Move to -

NORMAL)
AND

(Disable or successful
service within tinr:
-WWD1/2-FWD1/2-
ERRO/1/2 pin monitoring

)

EFE: ZIFRREFFEZSLEEP BUSTANDBY Y, B RELE ARSI 15K BT B AT E

&,

9.1.3.2

QIECtE2ag: 203N

M NORMAL ZI SLEEP . M NORMAL E| STANDBY. M WAKE Zl SLEEP LAz M WAKE %l STANDBY HY4%i, #37F
IR EC B RV HRAEIRBY[E], —BERuTHIgSiERK#IT LIRIREFEIR, FIISTEZRIERIVIE tr e T EAEHT1T.
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9 State machine (FSM)

NEFEERERNERWEPRSIER, WZEFRARASHIN, FH2 5 E INIT 3 WAKE IREo
BCE X DEV_CFG4.FSM_TRDEL 52X

9.1.3.3 M FAILSAFE B Bz

BN FAILSAFE [5, 2P RIFIZER tuse min®™e 25, SRERERPITREHER, MRIFRR—EIREE
4% 3 0 N FAILSAFE; SNRHIXFNE R, 254HI51RIT FAILSAFE RS, HEFENATIWAKBRERER.
WMNRKM, %#%&ﬁtﬁﬁﬂmr@Lﬁo

*) SNRILREHZH N FAILSAFE YRR, NIZSHBRIFEIZIRE Tt 150 min o

9.1.4 BRI

BUCK PREREG #1 QST @ RE LB E i (POR) BEHRBIFE—N#HITHERETIZS. B QSTHILEBER
EXERFEFIIEETM, HFEREMEMBIENNES. L, BATHSEN U SHswRER, B
mHBEEXERE,

MRIFTHERE tse THAZAIRBERILSTERERENBE, WERUTERZ—:

1.  F5ZE FAILSAFE:
»  BUCKPREREG
+  BOOST (YNE+MEERENR)
»  QUC
»  BUCKCORE
» QST

2.  BRIMEMRETSRNEMHBERZER, RIENE RN PTG NRHEE RN A Al (REE

E BRI

+  BUCKIF (W0RNEFREIER)

+  VMON1 (WIR+#MEIFEIER)
+ QW
+  QCO

«  VMON2 (WIRt#MEIEFEIER)

15 LEFYIE, % QUC. QST #I BUCKCORE BiXHX l_ Iﬂﬁlﬁ, MRERETREMRFEH (RESOUT
THES”) « BXEMNNENEZIFMER, B2 EIIEE (RESOUT)

H5|H0vs # VIQST ERVMINEBESF Vewo_ i B2 tsue_pwoe BYiB)fG, PREREG FFIATIHR,
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

Vvs, VviasT
r
VewotHH [~~~ T T 7 H
|
|
|
|
|
! (T
; ) >
: |
VRrisw | I
¢ tsur_PwupP —>:
|
|
|
|
: | ff
|
|
|
|
|
1
| f 7l >
: PREREG starts QST, QUC and BUCKCORE
v | switching output voltage above their
| undervoltage thresholds
A |
|
-y __ L
|
!
|
|
|
| T
|
| ) >
|
|
VRESoOUT |
|
|
|
|
|
|
|
|
|
| "
| ) | >
- !
'~ tstartiup Lot
& 29 RSB FE

NRAESMFRIT TR LEBFTINLZERESEZIER, NUT/LRER:

v IESWBES

o fRAARER

¢ BEEEEFHETATEST

Z2{Fi8d DEV_STAT FFFSNSINSIRMBHSEE (BUERES) FIRSER.

9.1.4.1 LFEFEIIHFEA

EHHECE (HWCFG) AEBEIFTIAFTRANSGEB.

MREFLBEFIEREA, WHRITHOTARNFY Eit, [SESs—NMatBENEIERERERN,
T—TREENAFIZEHARS. QSTRITHMIBEREE, HEAFESZ—MATHRMTRFE o
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Multi-rail power management IC for systems up to ASIL D

afineon

9 State machine (FSM)

SCHEMA A
b Internal
POR
Vrt,QST,low
QsT
Vrt,pre-reg,low
Buck pre-reg
Virt,boost,low
Boost
Vrt,quc,low
Quc
Vrt, buckint,low
BUCK IF Non-blocking
Vrrt,mon1,low
VMON1 Non-blocking
Vrt,qvr,low
QV R Non-blocking
Vrt,core,low
BuckCore
Vrt,qco,low -
QCO Non-blocking
Vrt,mon2,low
VMON2 inking
®© 6 6 0 0 0 9 0 ©
10 ]
[ 11 ]
RESOUT (12
& 30 LHBEFEFIAFEA
1-> PREREG BEf
2->BOOST B (XX Brhtaill|eY)
3->QUC BEh
4->BUCKIF B (RTEE R _EEBFFIH B apta N EIeY)
5->VMON1 B&f ((VIEEX _LBFS|HEshalEY)
6->QVR /BEf
7 ->BUCK CORE [@5f)
8->QCO BEf
9->VMON2 Bafl (V&R _LEBFF|HhEshalEY)

10-> QST /35N

11 -=> %%&E Ebﬁﬁ%ﬁﬁﬁjl\ﬁl : tstartfup
12 -> RESOUT #&EiRBY 8] (BEZEES N EUINEE (RESOUT)

9.1.4.2

LEBFIISESB

NREF LBFHIHEEB, WRITWMFFRRFY. FHit, REISF— T REBENEIEXERERN, T
— T EBENASBEHAS. QSTHRIUTHMRBESERR, FEFRA —MHATSRHITRE .
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

SCHEMA B
+ Internal
POR
Vrt,QST, low
QsT
Vrt,pre-reg,low
Buck pre-reg
Vrt,boost,low
Boost
Vrt,buckint,low
BUCK IF Non-blocking
Vrt,quc,low
Quc
Vrt, mon1,low
VMON1 Non-blocking
vrt,qvr,low
QVR Non-blocking
Virt,core,low
BuckCore
Vrt,gco,low
QCO Nen-blocking
Vrt, mon2,low o
VMON2 blocking
o 6 e 0 6 0 9 ¢ ©
[ 10 J
[ 11
RESOUT @D
E31 RIRFESIAEB
1-> PREREG BEf
2->BOOST B&f (XX BrhiailF|eY)
3->BUCKIF Bz (RIEEEXR EEBFFIH BohieNEIRY)
4->QUC B5f
5->VMON1 B35 (RTEE X _EEBFFIH B apia N ErY)
6->QVR BB
7 ->BUCK CORE [3E)
8 ->QCO /3&f

9->VMON2 (IR7E B /X _EE 12 BohiaE] 6T

10 -> QST [2&h

11 -> SEX S EhFrEatiE] Lstart_up

12 -> RESOUT #E:RAEYjE] (BEZEE2EMNEuThae (RESOUT)

9.1.4.3 T~

SNSREFHALHR Y STANDBY B SLEEP, MBS EMENAN TREEFIIZERAMEBEN. HERE
SLEEP BY, FHIR/ZABRECE AR BHEMMEXIER,
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

NREFT LBFIIFERA

223 VMON2
Z£F tsor_vmon2
M Qco

%ﬁ% tspr_tmR

2 BUCK CORE
ZFEF toor e

ZFH QVR

ZFEF toor e

22 FH VMON1

10.  ZFFF toor wonn

11. ZF BUCKIF

12. FfF torme

13. ZHAQuc

14.  FF tormw

15. ZF BOOST

16. FF tor e

17. ZF BUCK PREREG
18. FF toor e

RN RWN R

NRIEFT EBFFIHEEB

i'-,‘—"-ffﬁ VMON2
L1 tspT vMoN12
£ Qco

*%;k1§ tSDT_TMR

22 BUCK CORE
%?% tSDT?TMR
ZFHQVR

%?% tSDT?TMR

M VMON1

10.  FF toor vonnz

11. ZEHAQuc

12. EF tsor_tmr

13. ZA BUCKIF

14. FF tormr

15. ZFH BOOST

16. EF tsor_tmr

17. 22K BUCK PREREG
18. FF tormr

S ERNB TEFFIEERM L EE.

LN AWN PR
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OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

infineon

9 State machine (FSM)

is selected by HW_CFG

Shutdown sequence if power up sequence A

RESOUT|

n

VMON2 |-

Qaco

BUCKCORE

QvrR

VMON1
BUCKIF X

Quc

BOOST it { ‘

PREREG T ‘

RIS PP S

FSM State

Shutdown sequence if power up sequence B
is selected by HW_CFG

wormaL

VoL sTancey

VMON2

Qaco

BUCKCORE

QvR

VMON1

quc

BUCKIF

BOOST

RESOUT |
1

PREREG

& 32 TEBF

/: ﬁ-’ %?ytSDTfTMR fﬂtSDT7VMONl2 ﬁfwgﬁ)@f) chy/(gﬁ/%/¢ f%yo

9.2

#+ 33

B KKEW (Fsm)

SIS K& (FsMm)

Vis= 6.0V E 36 V; T;=-40°C & +150°C, FrEEBEMGMEXITEM, EEFNGIMMNER (RIESHHEE) Y

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Supplies start-up time tsup_pwup |~ 4 6 ms |+ Wsand Wqst= Vpwp tH_ | DS-2083
H (Vs and V|Q5T pins
assumed to be
connected together
externally)
’ Vssc_s< 1V at startup
¢ Max. Capacitance at
SSC_Spinis 1uF
Power up threshold Vewp_tH_ |- - 6 v Wsincreasing DS-2156
H
Power down threshold low Vewp tH L |25 |- 55 |V Wsdecreasing DS-1555
BOOST not used
System shutdown time tspr - - 15 |ms |- DS-1536
Thermal shutdown time trsp min |09 |1 1.1 |s - DS-1548
(RBLT;......)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inﬁneon
Multi-rail power management IC for systems up to ASIL D
9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Internal voltage rails tspr Tmr | 0.97t [tspr [ 1.1%t s tsor_tmr: Programmable via | DS-1936
shutdown delay SDT_T | TMR SDT_T SPI
MR MR in DEV_CFG4.FSM_SDT_TMR
VMON 1/2 shutdown time tSDT_VMON 0.9*t tSDT_ 1.1%t Ms tsor_vmoniz: Programmable DS-1937
12 SDT_V |VMON |[SDT_V via SPI
MON1 |12 MON1 in DEV_CFG4.FSM_SDT_VMO
2 2 N12
Short to ground detection tstg 09 |1 1.1 |ms |- DS-1538
time for internal
regulators except QST
Short to grou nd tSTG_QST 1.8 2 2.2 ms - DS-1537
detection time for QST
regulator
FAILSAFE time tFAILSAFE_ 18 20 22 ms - DS-1547
min
INIT timer tiniT 540 |600 |660 |ms |- DS-1549
Low power state transition tTR_DEL 100 |- 1600 |us  |tTR_DELIS DS-1503
time programmable between
100 s and 1.6 ms via SPI
The default value is set
to 900 us
Accuracy for low power state | tg pei ac |20 |- 20 |% |- DS-1550
transition time C
State transition time trr - - 200 |us |- DS-1551
State transition time trrNIT - - 3 ms | Transition from STANDBY/ DS-1552
to Initialization state FAILSAFE to INIT
state: Measured from rising
edge of ENA/WAKE to R1SW
rising edge;
Move to INIT faults: Measured
from RESOUT falling edge to
QVR enable or R1SW rising
edge
(RBETR......)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Current consumption

SLEEP state lq_steep |- 7 10 mA | Current consumptions are | DS-2077
current measured from V_S(T30)
consumption without load current

applied to post regulators:

' BUCK PREREG, QUC,
BUCK IF, QCO and
QST
are enabled

+  BUCKCORE and QVR
are switched off;

+  BOOST is not populated;
¢ Vrire= VRrire_svs;
¢ fDCDC: 2.2 MHZ,

+  VMON1
and VMON2 are disabled;
*  Error pin monitoring
and all watchdog
channels are disabled;

+  wakeup timer

is disabled;
¢ 10Vs< Vvs/Vv|Q5T <28YV;
. Ti< 85°C
(RBETR......)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
SLEEP state lq_steer |- 79 |13.2 |mA |Current consumptions are DS-2106
current measured from V_S(T30) :
consumption +  BUCK PREREG enabled

+  BOOST, BUCK
CORE, QUC, BUCKIIF,
QCO and QST and QVR
are switched off;

*  Vrire= VRire 4av;
J fDCDC: 2.2 MHZ;

+  VMON1
and VMON2 are disabled;
¢+ Error pin monitoring
and all watchdog
channels are disabled;

+  wakeup timer

is disabled;

¢ VWus/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

¢+  BUCKCORE Load =
1mA, BUCKIF Load =
200uA

. Tij=85°C

(REAKTR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
SLEEP state lq_steer |- 6.2 |10.3 |mA |Currentconsumptions are DS-2108
current measured from V_S(T30) :
consumption +  BUCK PREREG

and BOOST are enabled

+ BUCKCORE, QUC, BUCK
IF, QCO and QST and QVR
are switched off;

¢ Vrire = VRirB 4v;
¢ fDCDC: 2.2 MHZ,

+  VMON1
and VMON2 are disabled;
¢+ Error pin monitoring
and all watchdog
channels are disabled;

+  wakeup timer

is disabled;

¢ VWus/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

¢+  BUCKCORE Load =
1mA, BUCKIF Load =
200uA

. Tj=85°C

(REETR......)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"]eon
Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
SLEEP state lq_steer |- 6.3 |10.5 |mA |Currentconsumptions are DS-2110
current measured from V_S(T30) :
consumption +  BUCKPREREG, BOOST

and QUC are enabled

¢+ BUCKCORE, BUCKIF,
QCO and QST and QVR
are switched off;

¢ Vrire = VRirB 4v;
¢ fDCDC: 2.2 MHZ,

+  VMON1
and VMON2 are disabled;
¢+ Error pin monitoring
and all watchdog
channels are disabled;

+  wakeup timer

is disabled;

¢ VWus/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

¢+  BUCKCORE Load =
1mA, BUCKIF Load =
200uA

. Tj=85°C

(REETR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
SLEEP state lq_steer |- 6.8 |11.3 |mA |Currentconsumptions are DS-2112
current measured from V_S(T30) :
consumption + BUCKPREREG, BOOST,
BUCK IF and QUC
are enabled

¢+ BUCKCORE, QCO, QST
and QVR are switched
off;

¢ Vrire = VRirB 4v;

¢ fDCDC: 2.2 MHZ,

+  VMON1
and VMON2 are disabled;

¢+ Error pin monitoring
and all watchdog
channels are disabled;

¢ wakeup timer

is disabled;

¢ Ws/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

+  BUCKCORE Load =
1mA, BUCKIF Load =
200uA

. Ti< 85°C

(REETR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

SLEEP state lq_steer |- 78 |13 mA | Current consumptions are DS-2114
current measured from V_S(T30) :
consumption +  BUCK PREREG,

BOOST, BUCK IF, QVR

and QUC

are enabled

+  BUCKCORE, QCO,
QST are switched off;

¢ Vrire= Vrirs_avs

J fDCDC: 2.2 MHZ;

+  VMON1
and VMON2 are disabled;

*  Error pin monitoring
and all watchdog
channels are disabled;

¢+ wakeup timer

is disabled;

¢ Ws/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

¢+ BUCKCORE Load =
1mA, BUCKIF Load =
200uA

. Ti< 85°C

(REAKTR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

SLEEP state lq_steer |- 10.2 |17 mA | Current consumptions are DS-2116
current measured from V_S(T30) :
consumption +  BUCK PREREG,

BOOST, BUCKIF, QVR,

BUCK

CORE, QCO and QUC are

enabled

¢+ QSTis switched off;
*  Vrire= VRire 4v;
J fDCDC: 2.2 MHZ;

+  VMON1
and VMON2 are disabled;
¢+ Error pin monitoring
and all watchdog
channels are disabled;

¢ wakeup timer

is disabled;

¢ Ws/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S54L-26A for
PREREG Half-bridge

+  BUCKCORE Load =
1mA, BUCKIF Load =
200uA

. Ti< 85°C

(REAKTR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
SLEEP state lq_steer |- 51 |85 |mA |Currentconsumptionsare DS-2118
current measured from V_S(T30) :
consumption +  BUCKPREREG is
enabled

’ BUCK IF, QVR, BUCK
CORE, QCO, QUC
and QST are
switched off;

¢+ BOOST is not populated;
*  Vrire = VRirB svs;
. fDCDC: 2.2 MHZ,

+  VMON1
and VMON2 are disabled;

¢+ Error pin monitoring
and all watchdog
channels are disabled;

+  wakeup timer

is disabled;

¢ VWus/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

¢+  BUCKCORE Load =
1mA, BUCKIF Load =
200uA

¢ Tj <85°C

(REETR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
SLEEP state lq_steer |- 54 1|9 mA | Current consumptions are DS-2120
current measured from V_S(T30) :
consumption +  BUCK PREREG

and QUC are enabled

+  BUCKIF,QVR,
BUCK CORE, QCO
and QST are
switched off;

+  BOOST is not populated;
¢ Vrire= VRrire_svs;
¢ fDCDC: 2.2 MHZ,

+  VMON1
and VMON2 are disabled;
*  Error pin monitoring
and all watchdog
channels are disabled;

¢ wakeup timer

is disabled;

¢ Ws/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

¢+ BUCKCORE Load =1mA,
BUCK IF Load = 200uA

. Ti< 85°C

(REETR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
SLEEP state lq_steer |- 6 10 mA | Current consumptions are DS-2122
current measured from V_S(T30) :
consumption +  BUCKPREREG, BUCKIF

and QUC are enabled

+  QVR,BUCKCORE,
QCO and QST
are switched
off;

¢+ BOOST is not populated;
¢ Vrire= VRrire_svs;
¢ fDCDC: 2.2 MHZ,

+  VMON1
and VMON2 are disabled;
*  Error pin monitoring
and all watchdog
channels are disabled;

¢+ wakeup timer

is disabled;

¢ Ws/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

¢+  BUCKCORE Load=1mA,
BUCK IF Load = 200uA

. Ti< 85°C

(REETR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
SLEEP state lq_steer |- 6.7 |11.2 |mA |Currentconsumptions are DS-2124
current measured from V_S(T30) :
consumption +  BUCK PREREG,
BUCK IF, QVR

and QUC are enabled

+  BUCKCORE, QCO and
QST are switched off;

¢+ BOOST is not populated;
*  Vrire = VRirB svs;
J fDCDC: 2.2 MHZ;

+  VMON1
and VMON2 are disabled;

¢+ Error pin monitoring
and all watchdog
channels are disabled;

+  wakeup timer

is disabled;

¢ VWus/Vuigst=13.5V;

+  MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

¢+ BUCKCORE Load =1mA,
BUCK IF Load = 200uA

. Tij=85°C

(REAKTR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

SLEEP state lq_steer |- 8.2 |13.7 |mA |Current consumptions are DS-2126
current measured from V_S(T30) :
consumption +  BUCKPREREG, BUCK

IF, QVR, BUCK CORE,

QCO and QUC are

enabled

¢ QST is switched off;

+  BOOST is not populated;
*  Verira=Vrire_svs;

J fDCDC: 2.2 MHZ;

+  VMON1
and VMON2 are disabled;
*  Error pin monitoring
and all watchdog
channels are disabled;

¢ wakeup timer

is disabled;

¢ Ws/Vuigst=13.5V;

¢+ MOSFET
IPG20N06S2L-35A for
SSW, MOSFET

IPG20N06S4L-26A for
PREREG Half-bridge

¢+ BUCKCORE Load =1mA,
BUCK IF Load = 200uA

. Tj=85°C

(REETR......)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
STANDBY state current lq_sTanpBy |~ 20 24 MA | Current consumptions are DS-2079
consumption OFF measured from V_S(T30):

¢+ All outputvoltage
rails (BUCK PREREG,
BUCK CORE, BUCK IF,
BOOST, QUC, QVR, QST,
QCO) are switched off

¢+ VMONI1 and VMON2 are
disabled

¢+ Error pin monitoring
and all watchdog
channels are disabled

+  Wakeup timer is disabled

¢+ PinENA and pin WAK are
monitored for wakeup

events
o 10V=<s Vvs/VwQs'rS 28V
¢+ T;=85°C

¢ Quiescent current
also depending on the
leakage of diode D3

(REAKTR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
STANDBY state current lq_sTanpBy |~ 54 70 MA | Current consumptions are DS-1544
consumption with QSTON | oy measured from V_S(T30):

¢+ QST isswitched ON

¢+ All outputvoltage
rails (BUCK PREREG,
BUCK CORE, BUCK IF,
BOOST, QUC, QVR, QCO)
are switched off

+  ERRxpin
monitoring, WWD and F
WD are disabled

¢+ VMON1and VMON?2 are
disabled

¢+ Wakeup timer is disabled

+  PinENAand pin WAK are
monitored for wakeup

events
¢ 10Vs< V\/s/VwQSTS 28V
¢+ T;=85°C

¢ Quiescent current
also depending on the
leakage of diode D3

(REETR......)
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Multi-rail power management IC for systems up to ASIL D

9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
STANDBY state current lq - wut_on |- - 50 MA | Current consumptions are DS-2052
consumption with WUT ON measured from V_S(T30):

¢+ QSTis switched OFF

¢+ All output voltage
rails (BUCK PREREG,
BUCK CORE, BUCK IF,
BOOST, QUC, QVR, QCO)
are switched off

+  ERRxpin
monitoring, WWD and F
WD are disabled

¢+ VMON1and VMON2 are
disabled

¢+ Wakeup timer is enabled

+  PinENAand pin WAK are
monitored for wakeup

events
¢ 10Vs< V\/s/VwQSTS 28V
¢+ T;=85°C

¢ Quiescent current
also depending on the
leakage of diode D3

(REETR......)
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9 State machine (FSM)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIHENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
STANDBY state current lq_sTanpBy |~ - 70 MA | Current consumptions are DS-2051
consumption with QST and | wur on measured from V_S(T30):
WUT ON ¢ QSTisswitched ON

¢+ All outputvoltage
rails (BUCK PREREG,
BUCK CORE, BUCK IF,
BOOST, QUC, QVR, QCO)
are switched off

¢+ ERRxpin
monitoring, WWD and F
WD are disabled

+  VMON1and VMON2 are
disabled

*  Wakeup timer is enabled

+  Pin ENA and pin WAK are
monitored for wakeup

events
. 10Vs Vvs/VwQs'rS 28V
¢+ T;=85°C

¢+ Quiescent current
also depending on the
leakage of diode D3

Operational state current lq_operatio |~ 20 |30 |[mA |Currentconsumptionsare |DS-2080
consumption nal measured from V_S(T30)
without load current
applied to post regulators:

¢+ All output voltage
rails (BUCK PREREG,
BUCK CORE, BUCK IF,
BOOST, QUC, QTS, QVR,
QCO) are switched on

+  ERRxpin
monitoring, WWD and F
WD are disabled

¢+ VMONI1 and VMON2 are
disabled

¢ Wakeup timer is disabled

J fDCDC: 2.2 MHz

¢ 10Vs< V\/s/VwQSTS 28V

¢+ T;=85°C

(REETR......)
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9. IREH (Fsm)

#33 (8) B KREN (Fsm)
Vis= 6.0V E 36V; T,=-40°C E +150°C, FrifEBEIENTIEM, EERNSIBNER (RIESHIREA) ¥

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
FAILSAFE state current lq_FaiLSAF |- 120 200 |pA | Current consumptions are DS-1546
consumption E measured from V_S(T30):

¢+ All outputvoltage
rails (BUCK PREREG,
BUCK CORE, BUCK IF,
BOOST, QUC, QVR, QST,
QCO) are switched off

+  ERRxpin
monitoring, WWD and F
WD are disabled

¢+ VMON1and VMON2 are
disabled
+  Wakeup timer is disabled

¢+ Pin ENA and pin WAK are
monitored for wakeup

events
o 10V=<s Vvs/VwQs'rS 18V
¢ Tj=40°C

*  traiLSAFE > EFAILSAFE_min

¢ Quiescent current
also depending on the
leakage of diode D3

1) REFEFNR, HIRITEE
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10 Monitoring functions

10 1S NThEE
10.1 EI'1¥azheE (wb)
10.1.1 B 1BTheENE (wp)

A A BN @I EEAEEF 7 iR N BT I2s R e NSl B ¥R LU A GRS
FIMCUIERFYI, EREMEFTER (BId: BMAER, FEFRIES) LUEIRMFYISEH IR E
EER#ITAE, &R AIET SIS,

WDI Reg. bit
. WWDx_EC
wwc Interface signal
§ 5 Valid WWDx 4 IE
g o triggering WWDx
SPI \a ‘E Window Watchdog Error -;oumer j}*-
o =
i (WWDx) Invalid WWOx WWDETHR
=} triggering
No
Reg. bit
WWDx_ERR
WDx_WARN_FAULT
Reg. bit B -
FWDx_ERR
FWC
No
Invalid FWDx 42
) triggering FWDx
Functional Watchdog Errror counter
spI JE— (FWDx) : =
V:]!ld FWDx 1 FWDETHR
iggering
Yes
Reg. bit
FWDx_EC
WECEIL S e
& 33 B 1AThEERVTLREEE
(x=1;2)

ZesrEam MEIZIME WS (WD) « BN EAIE—MEOE IMER (wwD) M—NIhEEE IR
R (FWD) ZBR%:

¢ WD1: EHWwD1F1FWD1 AR,

¢  WD2: EHwwD2 F1 FwD2 AR,

2R &/ 7L H)2 (R REDUCED OPERATION /5 FHHYIE 7 F-7 551&/5 (REDOP_RS_CFG1.EN=1),

EITAERX D LU TFRS :

o "B WWDx fif&" 3" TR WWDx fi & "

v "B FWDx fill k" 3" TSR FWDx it & "

> WwD EIRFIEA FWD {2RERE B CEEIRITEES, FHIEITEI AL 38, XS5 wwb F1 FwD
TR1ER I RTBE, WWDx 5 EXIRAY FWDx HEAHEIAIBTE,

EARRNEAE R 723 WDXx_PW_CFGO.CYC 5Effe N T H—FHFERE, nlLUBBE—1MEIMIFRI 10
55088, X4 ERFIRRBE:

time base = WDx RS CFGO.CYC (interpreted value)
~ WDx_RS_CFGL.CYC_DIV P

A1
BB
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10 Monitoring functions

BNEI TAERE ] LTS 7728/ WDX_PW_CFGO.WWD_EN F1 WDXx_PW_CFGO.FWD_EN H i 78555
Ao

B LATEZH 7251 WDX_PW_CFG1.SLP_EN E2E # N\ SLEEP REKN A BB EhEH.

10.1.2 BOE)HA (wwbp)

10.1.2.1 heeiA: EO&I]H\ (wwb)

BHOEI 1% (WwDx) FI7E WDx_PW_CFGO.WWD_TSEL FEENARTHIEH 2 —ftk:
o BREFEING B WDl BYTRBES
o & SPI BN\ WWD1_TRIG.TRIG, NT#AEI1H:

EEGEE SPHEWEIN&EE— 1 MNEIARSE (WWDX_TRIG.TRIG_STAT)

¥ (WWDx_TRIG.TRIG_STAT) HYR¥%{EE N\ WWDx_TRIG.TRIG i FE&
WMRALAEHAEEITAEOLE (W), NSIHRMEI<“ER wwox iR ”, LY, STHE
HAIZBPXiHA], XABOFBIETT.
MREITABOMREEEREMEASEH, HAEMEASHREETXATOE (Cw) , NBHRNEI«T
B WWDx fill & 7
FIAEO tow MXAET O to IFEN BT BAUTARITE:

tow = (WWDx_PW_OW_CFG.OW + 1) x 50 x time base

A% 2

tew = (WWDx_PW_CW_CFG.CW + 1) X 50 x time base

213
BORITANXHAE ORFEN BRI UEE RN 0, WNREMLIEE (WWDx_PW_CW_CFG.CW_DIS= 1) ,
MTEFT A E ORI A S I BB R BE— N T HE Do

10.1.2.1.1 BOFAEHMAE

__ Configured open window time | _ Configured open window time
Configu;ed closed
window time
ow CW ow CW S
A o
t
Valid WWD Valid WWD
triggering triggering
& 34 BOENAEREA
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Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

&4, BAAIMNALFTABEOFRET. WRMME, IAEOIIEXE, HEH—MXAEH.
XAEOBEREIRENNREE, SBREH—MIAEN. EMkER, EOEMNRUEENITHE
OBz, HENAVHERITEENEL

10.1.2.1.2  HATAEMERMASRITH M A

fow tow fow
Cw | | ow|ow]|]ow]|] ow | oW | OW |(OW]|] CW
L >~
| t
Valid WWD
triggering
WDx_WARN_FAULT —
SYS_STAT_APPx.WWDx_ERR -I I
t
Clear command Clear command
for WWDEX bit for WWDEX bit
x=1;2
35 HFAERRERMELASHNETHRS (RIgHEIRITHSBEL/NTEHRE)

MRITABOESEEAMLANEL I, WETHSLITASTORBE—MNNEFY, FERGERHR
1TLAT #81E:
1. BXEAEIRITEESERE 2, SIET 10.1.2.15
2. NRERTHESBKXETRENEE:
o T
SR E I E SR WDX_WARN_FAULT
IREXT N AYEEIRAL SYS_STAT_APPX.WWDx_ERR, iZ5IR{IAl@id SPI 7ERR
o B

A RE )™ EEPE WDx_SEV_FAULT
(x=1;2)
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10 Monitoring functions

10.1.2.1.3 HAFxEHieftgk ST L

tew fow i
tow

fow ; few

CwW ow CcwW oW Ccw

Invalid WWD Valid WWD  Invalid WWD
triggering triggering triggering

WDx_WARN_FAULT
SYS_STAT_APPx WWDx_ERR | I |

t
Clear command Clear command
for WWDEX bit for WWDEX bit
x=1,2
36 BFXEREMASHNTRME (RigEiRitasSng/NTEHRE)

MREXATOREREZE R, WexEITAEONBH— MBI IANFEFY, FEBHRITU
THR1E:
1. BXEAEIRITEESESRE 2, S0ET 10.1.2.15
2. MRERITHESRKRTRENSE:
U
E B TRE EHE WDX_WARN_FAULT
IR BTN AYEEIRAL SYS_STAT_APPX.WWDxX_ERR, X8RI Al@id SPI 7ERR
o B

A RE )™ EEPE WDx_SEV_FAULT
(x=1;2)
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Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

10.1.2.1.4 B ABRZITH (FREMEI)

(infineon

RESOUT T

Configured closed

~y

window time
> fwwd_low a o
LOW Cw ow cw
A A A o
t
Start of the Valid WWD Valid WWD
WWD triggering triggering
37 B 1w

LN INIT RS B RESOUT #5Em (5IH#I RESOUT THEBF) B, B AwERH, HFBRE—1E]
BNFEORY, ZNFEOAKFEO. KFEORFRIE two_ow 5 INIT ITESESHFEEETIE] tir FEIT
fto SARTE twwoow RREIBRAMAES, NWE I TAFIBRAERARNANEIT, U, HiEK
A&EOS INIT Bt 23EBHEEY , H4ERL INIT_TIMER_FAULT £5i%.
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Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

afineon

N Y =
10.1.2.1.5  BWORIAHEIRITHESE
P fow _ tow tow
b i | v 1
_ b
cw ow ow CW (01, S—
WWD is stopped
b A _
t
Valid WWD Invalid WWD
A triggering triggering
WDx_RS_CFGD
WWD_ETHR = 5
4

WDX_WARN_FAULT
SYS_STAT_APPxWWDx_ERR

WDx_SEV_FAULT
INIT_ ERR_APPX.WWDy EC

- X
gy
SIS

& 38 BOANBEIRTHE

WNERBSFHONB) TR fid % , ME WWDx_ECNT_STAT.ECNT AYMENN 2, SNRBBEHNEIE R4k
&, MY WWDx_ECNT_STAT.ECNT BYEH 1o

YR ECNT (U FERRVER T AL B RY WWD F81R 114X B WDx_RS_CFGO.WWD_ETHR HY

B, sStFRHRITLUTIRE:

o HERAT T EBFE WDx_SEV_FAULT

o IEENVAYEE IR INIT_ERR_APPX.WWDy_EC , ZiEIR1IBET SPI i&bR

o BRREEIRITERZR

10.1.2.1.6 REE I HENNEFELYERMITH

AEREE MZENE—RRSZH, FE—TREETHNFAR, FUTHIZEXNEI TARHEKE,

BIANFTF /KA E OB E], FIREBBEERK tonig deoy wa BIBN B A SHWAE. RAE VWEESFHRET

ZRIPNFFEE, FIUSIREEMMBEIES. RAEREWEINE VHEEEMMRISIEISSEN
&, 7B REIENNREAIKSEFFSS, FHLIHRMELS PMICERR, Eitb, BiEiE<SiEETET
SPIZEWE— A ESHEENBTHECE ZaN A, 7AM, LEFLIRAERTF&ED wDl

SRR A , EJIRIFEBTIE] twor spt FURRATAERIH SIFIELR T teonsig delay wa o
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10 Monitoring functions

teonfig_delay_WoD

CSN

o | (NMNNCACOAITD AOACCCECNCEOONEN
o | [l e MO T eI

SDO

A J

v

39 & TSR E ENE iR R
10.1.2.2 BSHE: §O0&F11%® (wwp)

R34 ASKHE: EOFI 1B (wwb)
Vis=6.0VE 36V; T;=-40°C £ +150°C, FREREIHENFiER, ERERANSIH (FRIESHEIREAE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Cycle time twwd_cycle |90 |100 |110 |ps |Selectable via SPI DS-1660
0
Cycle time, default twwd_cycle | 900 |1000 | 1100 |ps | Selectable via SPI DS-1659
1
Long open window time twwd_low |540 |600 |660 |ms |Used fortheinitial WWD DS-1653

activation, or after each
WWD restart due to recovery
from a fault condition

WDI sample time tworspt |45 |50 [55 |ps |Z DS-2166
1)

WD configuration-trigger teonfig_dela |~ - 22 Us 2 DS-2068

delay y_wd

1) BT ERR2FIwWDI HARE—N3IH, FALTEiIMEBEESRFT. HEMERMBEESEH AR, Att, SR
FEEAEHE: $BIREM  (ERR MON) [EC-Table-P]

2 RBEEFNR, migitEE
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Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

10.1.3 TheE& 138 (FWD)

10.1.3.1 TheessR . TheE&E 1% (Fwp)

IheeE ) (FwD, WMRNEEEI ) M—PRPER—NEE, FHFOBETERSEMEFRITR.

AT EMWARATHEERE, A OBERA, BREEMFRS AN ERMNFHTEANESF
a0

OBEITE SR REE, BRARHEER OBKITETESER, %Z/E A& F 7728 FWDX_PW_HBTP_CFG.HBTP
fcE. BAMKEERUTOBEBRAR:

heartbeat time = (FWDx_RS_HBTP_CFG.HBTP + 1)x50xtime base (interpreted value)

2R 4

10.1.3.1.1 IhEEB I 1 MARS

BRNEMEEE FWD 5, HABNB HBT FHIRIET1T. ESFF 4 NFTIELTS N FWDX_RSP.RSP 5
FWDx_RSP_SYNC.RSP_SYNC, MM FTi#4%015 M FWDx_STAT.QUEST iREXRY[n)@i+BICED, Y0SR7E HBT
HHIZ B EFHEERE N, WARSARL, FHIRITEHIHER, H M FWDx_STAT.QUEST AHYTF—1
BB EFHES. WEIE 4 M MEFRE, REZRKIINFHESER. RMAEAIER, FER
E— 1" FTENT FWDx_RSP_SYNC.RSP_SYNC, Ml FWDx RUEEiR 128 =i®IE, thoh, WR HBT I
HA, MABRMZAIEIRITEESR=EIE, IKEF 723 FWDX_STAT 7 FWD EFREE RN E (i,
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Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

infineon

START

Start HBT

4

-

Set RSPCto 3

Y
A

-

-
(/’Respo nse byte

.

Decrement RSPC by 1

~._ recieved?
~ -

A S

N
" Last
< response written to/_._..>—>
""\_BSP_SYNC?/- -

T~ True Reset and restart
HBT

False

HET expired?

Increment ECNT by 2
Restart HBT

Decrement ECNT by 1
SetRSP_OKto 1l
Next question

Response
correct?

T

- Last
e ~_True | t ECNT by 2
<_ response written to /\—b Snectr;;;’iré)l( to 0 v

Y
>

T~_RSP_SYNC?

False

P Set RSP_OK to 0

Y
> @

& 40 FWD &

ThREEBT 1B ik A
\RIRAER 4 (I4AAK, HARIAIN AP MESIIN S F TS5 E M.

ZF 1728 FWDX_STAT.QUEST A ENAIBAH N B EES NIML Z7£25 FWDX_RSP.RSP 5

FWDx_RSP_SYNC.RSP_SYNC 1,
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Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

&35 THEER 13 1) &I Piey 2

QUEST[3:0] RESP3 RESP2 RESP1 RESPO
0 FF OF FO 00
1 BO 40 BF 4F
2 E9 19 E6 16
3 A6 56 A9 59
4 75 85 TA 8A
5 3A CA 35 C5
6 63 93 6C 9C
7 2C DC 23 D3
8 D2 22 DD 2D
9 9D 6D 92 62
A Ca 34 CB 3B
B 8B B 84 74
C 58 A8 57 AT
D 17 E7 18 E8
E 4E BE 41 Bl
F 01 F1 OE FE

NRENRHE LU TRIESRME, W FwWD #RIEMMA (BXM%) -

o PONIERZF T EYIRAE IERE, M RESP3 E| RESPO

v IR EIEHE NN &7

BEEALOBITEES, VIR RE—EL (RESP0) B NEF ML 5 F25FWDX_RSP_SYNC.RSP_SYNC .
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Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

Heartbeat
counter
A

Heartbeat
counter overflow

i > Generate new question
» Generate new question FWDx_STAT.QUEST
FWDx_STATQUEST

(Respoﬁgepgoumer] FWDx, S]I'l\TRSPC FWDx, S]I%TRSPC FWDx, SQFAT RSPC FWDx Sgl'iT RSPC FWDx S]I'j'\T RSPC F——-
(RESP3 expected) (RESP2 expected) (RESP1 expected) RESPD expected) (RESP3 expected)
A A A A .
t
Write SESPB Write EESFQ Write SESFW Write t‘R:“ESPO
FWDx_RSP.RSP FWDx_RSP.RSP FWDx_RSP.RSP FWDx_RSP_SYNC.RSP_SYNC
FWDX_ST::’:;{'.RSP_OK Valid FWDx triggering
t

41 5l FWD: TIEERYE AR
CNEIBERMEESE, sFFRMITUTRE:
o HEREHRIRIRR
o REMmEzITELES RSPC £ 3
o INRABMAEIRITESRELRNO, WEHEHR 1, BET 10.1.2.15
o BN T FWDX_STAT.RSP_OK FUXTRRSIEE A 1
¢ MREEFE—1TNFTHETS AN FWDX_RSP_SYNC.RSP_SYNC, N HBT AHith =S A EHSEH
IhEEER I 1 Iafih A& T3
MBFHEUTE—FMG, W FWD REBIREE (TME) :
v ENEINFTVHIRFEHEREE IR
o DBKAHAEHR (OBKITEESEE)
LM T AL S ST, sSIFRITUTIRE:
+  HBTIiZHA:

- BEIRITEUFWDX_STAT.ECNT I 2, iEEWET 10.1.3.1.2

- BUHERBHBT
v WREAPNFETEANT FWDX_RSP_SYNC.RSP_SYNC:

- BfIHERBHBT
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Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

- IRERZS(I FWDX_STAT.RSP_OK/J 0
- FE5IR1TERES FWDX_STAT.ECNT /1 2, BE&UET 10.1.3.1.2
o WMRFE4DMFTHENT FWDX_RSP.RSP:
- IZERZS(I FWDX_STAT.RSP_OK/J 0
v WIREIRITERES FWDX_STAT.ECNTHEIN (BNHERE) :
- MRFRITHBNRTRENEIRNE, WERE 1AL SHKE WDX_WARN_FAULT, EERE

9EF

S,

- IS EMENAEEIR(I SYS_STAT_APPx.FWDx_ERR, ZiEiR{iB]3@1d SPI &R

Heartbeat
counter
A

Heartbeat
counter overflow

Generate same question
as before

Generate new question FWDx_STATQUEST

FWDx_STATQUEST

RSPC il 10 01 00 1"
(Response counter) FWDx_STAT.RSPC FWDx_STAT.RSPC FWDx_STATRSPC FWDx_STAT.RSPC FWDx_STAT.RSPC F———
(RESP3 correct) (RESP2 incormrect) (RESP1 correct) (RESPO correct) (RESP3 correct)
A A A A
-
t
Write RESP3 Write RESP2 ‘Write RESP1 Write RESPO
fo tfo o to
FWDx_RSPRSP FWDx_RSP.RSP FWDx_RSPRSP FWDx_RSP_SYNC.RSP_SYNC False
WDx_WARN_FAULT
EC=
P oW ETHR
t‘[‘r‘ﬁé -------- ’-
. Ay = |
& 42 FWD: $5iRMALZ (RESP2) RIFEE
(x=1,2)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inﬁneon
Multi-rail power management IC for systems up to ASIL D
10 Monitoring functions

Heartbeat
counter
A
Heartbeat
counter overflow
0 >
t
Generate same question
Generate new question — as before
P WDx_STATQUEST FWDx_STAT.QUEST
RSPC 1" 10 01
(Respaonse counter) FWDx_STATRSPC FWDx_STATRSPC FWDx_STATRSPC
(RESP3 expected) (RESP2 expected) RESPO expected)
F 3 F 3 F 3 r 3
>
t
Write RESP3 Write RESP2 Write RESP1
fo to ? to False WDx_WARN_FAULT
FWDx_RSPRSP FWDx_RSPRSP FWDx_RSP_SYNC.RSP_SYNC
EC=
FWD_ETHR

& 43 R 5 Piel 1z B e

(x=1,2)
Heartbeat
counter
Heartbeat
counter overflow
0 >
t
enerate new question
— &
= Genrate new question FWDx_STAT.QUEST
RSPC 1 10 01 00
(Response counter) FWDx_STAT.RSPC FWDx_STATRSPC FWDx_STATRSPC FWDx_STAT.RSPC
(RESP3 expected) (RESP2 expected) (RESP1 expected) RESPO expected)
r 3 r 3 A r 9 False
> WDx_WARN_FAULT
t EC=
Write RESP3 Write RESP2 Wiite RESP1 Write RESPO » FWD ET
to to to to o
FWDx_RSPRSP FWDx_RSPRSP FWDx_RSPRSP FWDx_RSPRSP HR
[—
True >-
Valid FWDx triggering

a4 BRI
(x=1,2)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

Heartbeat
counter
A

Heartbeat
counter overflow

Next question in

p Generale new guestion
FWDx_STAT.QUEST FWDx_STAT.QUEST

RSPC 1 10 01 00 11
(Response counter) FWDx_STATRSPC | FWDx_STATRSPC | FWDx_STATRSPC FWDx_STATRSPC FWDx_STATRSPC |-——-
(RESP3expected) | (RESP2expecied) | (RESP1 expected) RESPO expecled) (RESP3 expected)
F A A 3
>
t
Write RESP3 Write RESP2 Write RESP Write RESPO
to to o 0
FWDx_RSPRSP FWDx_RSPRSP FWDx_RSP.REP FWDx_RSP_SYNC.RSP_SYNC False
WDX_WARN_FAULT
EC>
FWD_ETHR
h‘ﬁ;;é“-nn_*-
=] N 2. ﬁ
45 BT EL a8 L
(x=1,2)

10.1.3.1.2 ThEe B 1R TS S L

WNERBSFHNIZ) A XL FWDx itk , M2 FWDx_STAT 72257 ECNT I FEEEAT 0 R 1o

AR BT TSR FWDX ik, MIEIE FWDX_STAT Z 7728 FAY ECNT (I FER{E N 2.

IR ECNT i FERAVEREI B S AL E Y FWD $51R 114023 {E WDX_PW_CFG1.FWD_ETHR HY{E, 2%
HERITUTIRE (BESRKERRE) :

o AEREIHETERFE WDx_SEV_FAULT, BILET9

o IEEWNAIEIRAL (ZF7228 INIT_ERR_APPX.FWDy_EC) , ZSEiR{Iali@id SPI &3
v EB& FWD HHRITEES

i

A
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OPTIREG™ PMIC CLF4D985QKVO03R1

Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

afineon

Invalid FWDx triggering

A
WDX_WARN_FAULT

SYS_STAT_APPx FWDx_ERR

Fwp_EcNT A

WDx_RS_CFG1.FWD_ETHR

\

X+4
b R E—
X+2
X+1
X ——
; -
wDx_sev_FauLT 4

INIT_ERR_APPX.FWDy_EC

A

& 46 $HiRiH#eE (ECNT) HHENFE
(x=1,

(y=1,

10.2 8R4 (ERR MON)
10.2.1 48

iR (ERRMON) IhEER—fR 2], ATIIENARMEFISNTSEEST (SMU) » ER
=MHRIZAY ERRX M No WIRHE P — RN N E H i N E SMXE LB VEIXREE, Was

SMMEERNRE (BEREERE)
(x=0,1,2)

fermy_valid_x [MIN] fERRy valid_x [MAX]
f
Invalid range (LF) valid range Invalid range (HF)
t 1 1 t f[Hz]—
fer_invalid_low_x [MIN] ferR_imvalid_low_x [MAX] ferR_invalid_high_x [MIN] ferr_invalid_high_x [MAX]

s O B )\ Sl e
a7 HENNF ERRy SN IR HARE S
(x = LF; HF)
Datasheet 117 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

(y=0;1;2)

Error Recovery time

SYSFAIL_STAT_APPy.
ERRO

Recovery
delay time
started
[wech

ERRD []—>—~ Invalid ERRO toggling
r

spI
ERRx_PW_CFG.EN; SYS_STAT_APPy.
ERRx_PW_CFGTRECG —— ERRO_ERR

ERRx_PW_CFG.TREC_EN;
INIT_ERR_APPy.ERR1

ERRx_PW_CFG.SLP_EN
Yes

e []—>— Invalid ERR1 toggling

ERRO_WARN_FAULT

ON/OFF
(TREC_EN)

alid ERR1 toggling
r=-established?,

s
e

ERR1_WARN_FAULT

S¥YS_STAT_APP1.
ERR1_ERR

INIT_ERR_APPy.ERR2

s

valid ERR1 toggling
r=-established?,

ERR2 [j—>— Invalid ERR2 toggling

Frequency
monitoring

ERR2_WARN_FAULT

S¥YS_STAT_APP2.
ERR2_ERR

48 BIRIE NI EERITHEEIEE]
(x=1,2,3;y=1,2)
SR L T IR S MEIE |

«  ERRO 5|IHY ERR MONO

*  ERR1 5|89 ERRMON1
+  ERR2 5|f1#Y ERR MON2

10.2.2 ThaEHd R . $iREEM (ERR MON)
10.2.2.1 BizEN ik

RIS MRR A LU IR SR it %

¢ ﬁ W?Fﬁng%ﬁﬁz%‘:—ff& (fERRx,vand,Low)

¢ ﬁi‘ﬁliﬁﬁ)\%%*ﬁﬁ%% (fERRx_valid_HIGH)

H1E ERRx FEINEEIRENE S BY, B SZRESHFIN NG, UFEIINBESERE. BTER, =4

Bt NESCE RS EAFIEERN. IR EQNEEFRIMZESEE, ssHSMEMENERN
(BISPERN) o IBE1TH, ERRxERIFLEIEITHMNNES. 83 ERRERBIEMNEZHHES

B, SENTIHERE, EAKGRE:

+  RESOUT BREMNL

+ M POWERDOWN F4

«  EF QUC B¢ BUCKCORE JS M FAILSAFE. STANDBY &Y SLEEP &

+  7f ERRX_RS_CFG.EN = 1 1 ERRX_RS_CFG.SLP_EN =0 BiBH SLEEP
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

(x=0;1;2)

RESOUT

\j

Start ERR MON fe RRx_valid_LOW/

Init phase

ferRRx_valid_HIGH

ERRX I

ERRx MON correct
triggering

tinir

A
A 4

INIT
timer

Start
INIT timer
& 49 RIS IF AR
(x=0;1;2)
10.2.2.2 HiRENECE

BN IR NEE R LITE S 1728 {1 ERRX_PW_CFG.EN FJd 7 B0 E T X o

B SPI EFTAUEHIREINEERS, SHEENBA trr oo BABRRITENAGER. SB[
EU ERRX glﬂfﬂtﬂ’gﬁliaﬁj, Eé{g-u: tERthofreno yu% tERthofren Eﬁjﬁﬁ*$ﬁijﬂxu:ﬁtumia, mu%#@ﬂjfﬂzimﬁﬁo
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

RESOUTA

\

ERRx_PW_CFG_ENA

r 3

ERRXx disabled ERRx enabled
via SPI via SPI
- fERR_lo_ren N
ERRXT ]
A 3 i
stop
fERR_lo_ren
start
tERR_to_ren
50 ERRx EfTRUEER

(x=0;1;2)

B] LUEIE B NAERZBY ERRX_PW_CFG.EN (i3RI 17 B B Z AR EN@E, thot, S EREN@EE
LLEITAER Y ERRX_PW_CFG.SLP_EN A E A TE SLEEP RS TN RIFEEIRE. WRFIRENEERA

B HNTE SLEEP RETREECEIRES, FHEEHE AN SLEEP REZAIBRIETT, NIZIhEERBEIRE ) WAKE
RENEFHEA, HEDEFEBEBEIBTIE] terr oo

XM TSN ETE, ATEANAEIRENES HERIZIIEE. TR terr o FEIRRMN AR

N, M=% ERRx_SEV_FAULT (BN ErThEE (INT) MEfiThEE (RESOUT) ) . ERRERIZ—1
2FHITEI28, EFE ERRGBEZWEEA, EME RN ERRGEBEBTE trr0 AFEIERRSHA S
=1k,

2R ERR2 {X7£/5 /5 REDUCED OPERATION A77 5£1Z/5 (REDOP_RS_CFG1.EN=1),
Datasheet 120 Rev. 1.00
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

FSM state 4

NORMAL X SLEEP X WAKE

ERRx_PW_CFG.SLP_EN T

ERRx_PW_CFGEN 4

\J

Internal error monitoring 4

enable signal
. L
ERRXx
t
start stop
fERR to teRR 1o
& 51 ERRx M SLEEP RS EFArSEn
(x=0;1;2;
y=1;2)

10.2.2.3 RIS MRS 1A 38

BN EIRENBEEERE—NMRE T8, HHNBITTRAY ERRX VIR {E S B AT, MBRMIRE
1B 2SS4 R F —LEBY 8] SRR 8 H EFT £ A MV IRINZE,

BRI NEER M E 118385 0] LATE 2778511 ERRX_PW_CFG.TREC_EN F 7 80EE X o
XHFERCERRE 1TEYES, TRERTIE] teec BYFRFLSLETIE] AT LATE{iLF EX ERRX_PW_CFG.TREC AR &,

10.2.2.4 TR IR

MRFBEUATE—ZM, WBBHFKNE]“FEZ ERRx LR
ERRIESELELNIR, FRIFHREBF X " SBEF"

ERR S S B LUIZHISIZRLIIE  (firr invalid high x)

ERR 1SS FFIE LU IRBIINRIIR  (ferr invatid ow ) (X=LF; HF)

ik S B |81 22

LHMEI TR ERRx R BT, S3FHITIATIRME:

AR AR ™ S PR ERRX_SEV_FAULT, 152 RHE R N

S BN AIERFENL (SYSFAIL_STAT_APPY.ERRO, INIT_ERR_APPY.ERRX)
ik 8 B8] /3 A

LHOMEITSRL ERRx iR B, S3EHITIA TR 1E:

4R AR M RS ERRX_WARN_FAULT, 152 RHIE R N

G BEMENAHPENL (SYS_STAT_APPY.ERRX_ERR) , iZ#PE{Inli@Eid SPI ;&kR
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

v BEIREITETER

v WNRTE e SEAZ BB EMEILIERES , WITESHMELLIETT, FERITEMRE

v WIREMERE teec TG, BEARRNERBIEYRNERGES, NWEKBIREN™EHRE
ERRx_SEV_FAULT, BB RIIE &K

o IEEENAIEE(L (SYSFAIL_STAT_APPY.ERRO, INIT_ERR_APPY.ERRX) , iZ#[EIA]iE
1D SPI &R

ERRYy T m m
— ] t
I 1 /fERR_invaIid_Iow_xi
!
ERRy_SEV_FAULT i
ERRYy bit I
t
& 52 ERRy HRMF LRSI (RS BT EIEZR)
(x=LF; HF)
(y=0;1;2)
ERRy T E—— p—
- > - t i
1/ferRR invalid_low x trec
ERRy_WARN_FAULT
ERRy_ERR bit
t
ERRy_SEV_FAULT
ERRYy bit
t >
53 ERRy fFMMR T EHFLILLI (RSB iEEHE)
(x =LF; HF)
(y=0;1;2)
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OPTIREG™ PMIC CLF4D985QKVO03R1

Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

afineon

~| [
—
- REC
1 /’ fERRJnva\ldimgnix
ERRy_WARN_FAULT T
ERRy_ERR bit
: -
ERRy_SEV_FAULT
ERRy bit
. >
& 54 ERRy RME T T (kB EREA)
(x=LF; HF)
(y=0;1;2)
10.2.3 BSKHE: FHIREN (ERR MON)
& 36 SKFE: $#IRET (ERRMON)
Ws=6.0VE 36V; T;=-40°C E +150°C, FREBREIMEN FiEt, EmBRANGIH (RIEFSHIHEA)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
ERRXx pinvalid "high" voltage VERRX_HIG 2 - VQUC Vv VERinnCreaSing; DS-1624
H VQuc > VQuc[Min.]
ERRx pin valid "low" voltage |Verrx_Low |0 - 08 |V Verrxdecreasing DS-1625
ERRx pin hysteresis VERRx_HYS |~ 200 |- mV | Voue = Vouc[Typ.] DS-1627
T
ERRx pin pull-down current | /errx - 135 330 |pA | Verex=Vauc DS-1628
ERRx pin input capacitance | Cerrx - 4 15 |pF |V DS-1629
Valid ERRx input feRRx valid |10 |- 45 |kHz |- DS-1630
signal frequency low Low
Valid ERRx input fERRx_valid | 1000 |- 2000 |kHz |- DS-1631
signal frequency high _HIGH
ERRx invalid input signal - fERR invali |0 - 5 kHz DS-1632
too low frequency LF d_low_LF 1)
ERRx invalid input signal - | fegg_invati |962 |- 1000 |kHz |¥ DS-1633
too high frequency LF d_high_LF 0
(RIBETA.....)
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Multi-rail power management IC for systems up to ASIL D
10 Monitoring functions

%36 (48) BSE: 8RN (ERRMON)
Vys=6.0VE 36V; T;=-40°C E +150°C, FRERBEIIMEN T, ERBANSIM (RIESEIHA)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
ERRx invalid input signal - | fgrg invali |0 - 05 |MHz |V DS-1634
too low frequency HF d_low_HF
ERRx invalid input signal - |ferg invati |4 - 10 |[MHz |V DS-1635
too high frequency HF d_high_HF
Reactivation timeout teRR to 9 - 11 |ms |After SLEEP with RESOUT=1 |DS-1636
and ERRx_RS_CFG.EN=1 and
ERRx_RS_CFG.SLP_EN=0
1)
Reactivation timeout after teRR to_re |90 |100 [110 |us |Afterreenablingvia SPIY DS-1637
reenabling n
ERRx recovery time trec 09- |t 1.1 |ms |tconfigurable to be 1 ms, DS-1998
t t 2.5ms,5ms, 10 ms;
Configuration done via SP1 7

1) REZIEFNR, HIRIHEE

10.3 e 4E
10.3.1 N8

BERN (VMON) IEER—TL2ME], AFHRERERMIMNEERM. MRENEBENELHMENITIEE
B, NEEHMEANARN,

B M AR SRR (A LA T FE R S @ E

o EESHER R

v BAERET RS EIRMBI A ER B E T

o RIMNERREEEEEE

BHFTEBAN, ENEENRBEEENMSEEE,

REPHBEZHARE, REASWZEE, BREHHBEELTFEREMNIERERE X EUEER.

IR R AN E A EI R P A RS,

B IREER TR EFTATHREFF BN B ERRERR, BfF AT, WUMKFEE, X

XA IR RHITIRIE, MARSHERIET.

BHPRBITHNRE EREE:

« NEREIRREEE

¢ RERER

v HEREIHERER

EFE KLERBEFIRE IR T FEEEM 85 15 EFETT
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

10.3.2 ER it B s

Vs 5| EREBEEREINEIE, URPSGRZEINTERNR M,

AR Vs 5|1 ERVEBIE (W) BT EEME Vs ov, MIZREFHITULTIRIE:

o HERR VBAT MM E KPS VBAT_SEV_FAULT, iE&EET 9

o GBI AR INTSUP_STAT_APPX.VBAT_OV, Z#PE{Ir]&@d SPI &k

10.3.3 A8 EB [ s

Internal voltage monitoring (VMON) Interface signals

Reg. bit
XX.STG

STG detection
time (tsic)

filter time
(itmon_ras)

\

XX_UV_FAULT

Reg. bit
XX.uv

UV detection
threshold

Internal XX_SEV_UV_FAULT

Voltage rail
XX

Reg. bit
XX.0v

)} >
55 PSR B8 [ 5 NI ThEEAE B
TRETTEMATSRMIIZATEMZEER (XX)
Monitoring severe severe UV
rail (XX) ov OV detection | UV detection Detection Short to Ground

detectio
n
x (BOOST not used)

BUCK PREREG X X X * X
BUCKIF X X X X
BUCKCORE X X X X
BOOST X X X (BOOST used) * X
QuUC X X X
QCOo X X X
QVR X X X
QST X X X X
QST (STANDBY) X X X
Int. Supply X X X X
BG12 X X
*EUTIER T, SXTBSTFB 5/ 7T/ EL F -
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

v YEBOOST EZXRHHABHE, E#HWABOOST FEEXE, HESPI (7FEESTG_STAT_APPX.BOOST
FFE T

v HIEBOOST KL LB THAEHRIKE FHRIF, TRIBUCK PREREG fPEL[E, FH1ESPI (IFE
STG_STAT_APPx.PREREG HI#577+

TERN

SNSRAZBERIRHN XX BV BB IR RE X BT [EFME Vicov » BRFEEBTEHS T UM R RZBF 8] tron_rai » WIES

HREIT AT IRE:

o ERERTEHEE XX_OV_FAULT (B2 IEI S FER A & N7)

o IRBERNAIEENL (F1783 OV_STAT_APPX.XX) , XLEHPENI REEEHEEMERIER TIECEGE
T SPIERR.

V 4 t < tmon_fdti
- -
OV _threshold \
— - t i
tmon_fdti
XX_OV_FAULT
Reg. Bit XX.0V
b
Cleared by SPI
command
& 56 i AN EY B
FEEEE:

SNRAEBEEIREN XX RS B E R A S H A B I EEE Vax_sev_ovs
TR BN R FAMENAETER, —AKR, FENSERNSIERNER, FRZEET, 53E
1ELtE, EERERS, FEFNAIRKEIE,
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

v A
SEV_OV_threshold
t < tmon_fdti
— [—
OV_threshold
t < tmon_fdti
: »
XX_SEV_OV_FAULT
Reg. Bit XX.0V
1 t —
Cleared by SPI
command
& 57 EEIERNNEFEE

ANERBZMEH N STANDBY RS, HEEAIATIE (QST) M BE THREMETF ™ EXEFE Vosr sev wf

ET_]' ||ﬂ K?%Fﬁ HﬁiJ”'J}iE‘ZE?‘lE? tmon_fdti_sth

BFHRITLUTRE:

o RSB ERFE QST_SEV_UV_FAULT (IE& [ IE]#FERTHY i £7)

o IREMENAVPENL (ZF7FES UV_STAT_APPX.XX) , XS REEEBEMESEE TECEES
T SPIERR.

23y sy ol
SNRAEBERIREN XX RS BB E T EEMR T E X IR EBIE Vix o BIBSEHS FHEFEER AL TBYIE] tore 5
BFHRITLATIRIE:

o EIEMMNERFTERHIE XX_STG_FAULT, BIET9

o IGBEMENBBPEN (1728 STG_STAT_APPX.XX) , ZHMIEMIRAEEEEMER EE TIFeEE
1@1d SPI &R

WNREHXEH 85| VBSTI bRV EBEZERE R HE VBSTI_UV KL L , MBI E]

BOOST IATI 28 X T7 I AT K (StG) o

WMNREBE Vost FREENRT RIEBE Vosr v BIBT B F QST 1M AT ERAQ BT 8] tsic osr, NIBSHFLME]

5B QST AMTFTEIEHIFTER (StG) o
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OPTIREG™ PMIC CLF4D985QKVO03R1

Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

afineon

\ /

UV_threshold

t < tmon_fdti

XX_UV_FAULT
Reg Bit XX UV

- -

-

tmon_fdti

XX_STG_FAULT
Reg. Bit XX.STG

T |

3

Cleared by SPI
> command

tste

Cleared by SPI
command

f

Cleared by SPI
command

Cleared by SPI
command

& 58 UV #l sTG #NIES P E
10.3.4 S BMThEE
=37 S WNThae
Vys=6.0VE 36V; T;=-40°C E +150°C, FRERBEIIMEN T, EMBRANSIR (RIESEIHA)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

Overvoltage monitoring
Vbat overvoltage shutdown Ws_ov 49 |52 |55 |V - DS-1355
threshold
Severe overvoltage VRiFs_sev |6.66 |6.8 1694 |V - DS-1356
threshold Pre-reg oV
5V5 overvoltage 6.15 |63 |6.43 |V - DS-1357
threshold Pre-reg VR1FB_5V5_

oV
4V0 overvoltage 510 |52 |53 |V - DS-1358
threshold Pre-reg VRrirB avo_

oV

(RBETR......)
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Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

R 37 (%) BSEE: ENIHEE
Vis=6.0VE36V; T;=-40°C E +150°C, PAREEIMEN T, EmBFRRNIM (FRIESHHER)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Severe overvoltage threshold |Vrseg sev |V |- y* |V y: Configured DS-2043
BUCK CORE ov 1.19 1.56 nominal BUCKCORE output
voltage;
y=0.7+x*12.5mV;
x: 0,1,...32 (register value);
y=1.15Vforx=33
Overvoltage threshold VRsrBH OV |Y ™ |Y* |y* |V y: Configured DS-1359
BUCK CORE 1.06 [1.09 |1.11 nominal BUCKCORE output
8 2 voltage;
y=0.7+x*12.5mV;
x:0,1,...32 (register value
BUCK_CORE_PW_VSEL);
y=1.15Vforx =33
Overvoltage hysterese Vrsesr_ov |5 15 |25 |mV |- DS-1360
BUCK CORE _HYS
Severe overvoltage threshold | Vpgeg sey |2.15 |22 [2.25 |V - DS-1362
BUCKIF oV
Overvoltage threshold Vrars_ov | 1.90 |1.94 |1.98 |V - DS-1364
BUCKIF 8
Overvoltage threshold BOOST |Vastre ov |6.37 |6.5 |6.63 |V - DS-1365
Overvoltage hysteresis BOOST | Vgstrg ov |35 |- 115 'mvV |- DS-1366
_HYS
Overvoltage threshold QUC Vouc.ov |3.49 [3.56 [3.63 |V - DS-1369
Overvoltage hysteresis QUC | Vquc ov. |20 |- 70 |mV |- DS-1370
HYS
Overvoltage threshold QCO  |Vocoov |53 |54 |55 |V - DS-1371
Overvoltage hysteresis QCO | Vqoco ov n |25 |- 102 |mvV |- DS-2153
YS
Severe overvoltage threshold | Vosr spy |5.95 [6.25 |65 |V - DS-1373
QST ov
Overvoltage threshold QST Vost ov  |3.49 [3.56 [3.63 |V - DS-1375
Overvoltage hysteresis QST Vost ov 1 |20 |- 70 |mV |- DS-1376
Ys
Overvoltage threshold QVR Vour ov  |5.24 |5.35 |5.46 |V - DS-1378
Overvoltage hysterese QVR Vowr ov.h |30 |- 100 |mV |- DS-1379
YS
(RBELTH......)
Datasheet 129 Rev. 1.00

2026-01-09



o _.
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"]eon
Multi-rail power management IC for systems up to ASIL D

10 Monitoring functions

R 37 (8R) BSHHE: INIHEE
Vis=6.0VE36V; T;=-40°C E +150°C, PAREEIMEN T, EmBFRRNIM (FRIESHHER)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Undervoltage monitoring
Undervoltage threshold VrRirs ov  |2.59 [2.65 |2.71 |V - DS-1380
Pre-reg
Undervoltage hysteresis Pre- 15 |- 5 |mV |- DS-1381
reg VRirs_uv_
HYS
Undervoltage threshold VRseH uv |Y* |Y* |y*® |V y: Configured DS-1382
BUCK CORE 0.89 |0.91 |0.92 nominal BUCKCORE output
1 9 voltage;
y=0.7+x*12.5mV;
x: 0,1,...32 (register value
BUCK_CORE_PW_VSEL);
y=1.15Vforx =33
Undervoltage hysterese VrsreH uv |3 15 |25 mV |- DS-1383
BUCK CORE HYS
Undervoltage threshold Vrarg uv | 1.58 |1.62 |1.66 |V - DS-1384
BUCKIF
Undervoltage hysteresis Vrars uv_ |9 - 30 [mVv |- DS-1386
BUCKIF HYS
Undervoltage threshold Vestes_uv |49 |5 510 |V - DS-1388
BOOST
Severe undervoltage Vestre se | 1.96 |2 2.04 |V If BOOST is not used, it is DS-2161
threshold BOOST VALY, interpreted as BUCK
PREREG severe
undervoltage threshold
Undervoltage hysteresis Vestra uv |30 |- 90 |mvV |- DS-1389
BOOST HYS
Boost short to ground Vestiuv |1.84 |20 |2.16 |V Vestidecreasing DS-1955
threshold
Boost short to ground Vestiov. |13Y |25 |37 |mV |Vesnincreasing DS-1956
threshold hysteresis HYS
Undervoltage threshold QCO |Voco.wv |45 |46 |47 |V - DS-1390
Undervoltage hysteresis QCO |Voco uv 1 |25 |- 80 |mV |- DS-1391
YS
Undervoltage threshold QUC | Voyc wv  |2.9 |2.97 |3.03 |V - DS-1394
6
(RBLT;......)
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10 Monitoring functions

afineon

+&37 () BSFE: IENTHEE
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIENFiEH, ERBRANSIH GRIESZEUE)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Undervoltage hysteresis QUC |Vouc uv |15 |- 5 mV |- DS-1395
_HYS
Undervoltage threshold QVR  |Vour uv |45 |46 |47 |V - DS-1396
Undervoltage hysterese QVR  |Vour uv 1 |25 |- 80 |mV |- DS-1397
YS
Undervoltage threshold QST | Vost uv  [2.83 |29 [2.97 |V - DS-1399
Undervoltage hysteresis QST | Vost v |15 |- 5  |mV |- DS-1401
_HYS
Severe undervoltage Vost sev._ |2.6 |2.72 |2.78 |V - DS-2007
threshold QST o
Internal Supply undervoltage 44 |45 |46 |V Vqis decreasing DS-1966
threshold Vint_sup_U
v
Internal Supply overvoltage |Vint sup 0 [6.37 [6.5 [6.63 |V Vqis increasing DS-2008
threshold v
Voltage monitoring fault tmon_fdti |6 12 |us |- DS-2001
detection time
Voltage monitoring fault tmon_fdti s | 8 50 |us |- DS-2002
detection time standby b

1) REZFEFNR, HIRITHEE

10.3.5 SMERUSTNEE (VMON)
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10 Monitoring functions

10.3.5.1 ThaeHd R . JPEBUSMEE (VMON)

External voltage monitoring (Ext. VMON) Interface signals

Reg. bit
VMONx.STG
= -
Reg. bit

VMONx.UV

STG detection
time (tsts_vmons

)

VIMONX_UV_FAULT

Ext. VMONXx

Reg. bit
VMONx.OV
f ” -
=

59 SMER EB R RS M TH REAE E

BUBEEIWEE (VMON1ELVMON2) , S MNEBIEHM 51/ VMxFB F1 VMXEN A%, FMEBEREHNSSIR
VM1FB 1 VM2FB EBIFIE X FE#HITLL R, w47 RSB EB PR 57 & 8345 A5 i M BB IR e iR B e M & O A9 =R
= (BEYME: 0.8V) o SIHIVMIEN F1 VM2EN B9 3 AR ZIAE R B9 S5\ VM1FB #1 VM2FB, MR B
sfERNE BRI NEIBEEEMSR, HEZEED SPI 2RAAEMEREE, NElsiRESE
T Vaen o © B BB TF 1RSSBS XA FT B BRI ER NN ERS.

L5 S8 A B 1F40Y a8 1T R BT (8] tmon i B, AR EREHILEEMH

[BEhHAE], 28RN A 2 ER SMERISNIEE VMON1 3 VMON2, SNSRR FAFh AE AR MR IE
AT, MG VMXEN 5 (B, LUESSHEER A e R T FERBEKNEE, EXMERT,
VMXFB A] LURIFFF . SNREAIMBEEMRNEE, VMXEN AIUEERSMBIAT SSAIERES [, X
BENN B ERESE T BaFE5IH.

2R HIET1ZEE, VMON1 FIVMON2 15 HERTE BB E/Z 5.2 5o

WR 5B Viwees REEY %8 BBIEAR T REEE Vions v BIBS BHS F XS HUZZ BRACMBT 8] tsic vwonxs NI BRHEFIE
MEIFMER T MIEE 2 —TFEIEHIFERR (StG) o

FANIMNERLENIE B At T ER AR BT 18] tsre won PIIEIT SPI B 772811 F EX DEV_PW_CFG2.VMONXx_STG_TIME
BHITYRIZ

(x=1;2)
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10 Monitoring functions

10.3.5.2 S SMEBUSTIEE (VMON)

<38 FESYFNE: SMEBUSTEE (VMON)
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIMENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Output voltage high level (x=1 | Wyxen 1 |2 - - \Y Vauc= Voue[Min]; DS-1656
or 2) IVMxEN =-TmA
Output voltage low level (X=1 | Vymuen L |- - 07 |V Imxen=5 MA DS-1657
or2)
Short to ground detection tste_vmon |1 6 ms | tstG_vmon1is DS-1942
time for VMON1 1 programmable between 1ms,
2ms, 4ms and 6ms via
SPI with a default value of
6ms
accuracy of the short to tSTG_VMON tSTG_ tSTG_ tSTG_ ms DS-1943
ground detection time for 1 acc VMON | vMON | vMoN
VMON1 1- 1 1t
(10 (10
O/O*ts O/O*ts
TGV TGV
MONL1 MONL1
) )
Short to ground detection tste_vmon |1 6 ms | tste_vmon2 IS DS-1939
time for VMON2 ) programmable between 1
ms, 2 ms, 4 ms and 6 ms via
SPI with a default value of
6 ms
Accuracy of the short to tste_vmon |tste_ |tste. |tste | MS DS-1938
ground detection time for 2 acc VMON | vMoN | vMON
VMON2 2- 2 2+
(10 (10
O/O*ts O/O*ts
TGV TGV
MON2 MON2
) )
VMONT1 overvoltage threshold |Vion mon [858 |872 [886 |mV |Vywmirsincreasing DS-1957
10V
VMON1 overvoltage hysteresis | Vpon mon 5 15 |mV |Vwuirsdecreasing DS-1958
1_OV_HYS
VMON1 undervoltage Vimon_mMon | 716|728 |740 |mV | Vywrsdecreasing DS-1959
threshold 1w
VMONL1 undervoltage Vinon_mon | 57 15 |mV |Vuwrsincreasing DS-1960
hysteresis 1_UV_HYS
(RBLT;......)
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10 Monitoring functions

%38 (£R) BB S SMEBUSTIEE (VMON)
Vys=6.0VE 36V; T;=-40°C E +150°C, FRERBEIMEN T, ERBTANSIR (RIESHEIHAE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
VMON?2 overvoltage threshold |Viyon mon [858 [872 [895 |[mV |Vuwmarsincreasing DS-1961
2_OV_
VMON2 overvoltage hysteresis |Vimon mon | 5% 15 |mV |Vwwrsdecreasing DS-2009
2_OV__HYS
VMONZ2 undervoltage Vimon_Mon | 716|728 | 750 |mV | Vywrsdecreasing DS-2010
threshold 2 W
VMON2 undervoltage Vinon_mon | 57 15 |mV |Vumrsincreasing DS-2011
hysteresis 2 UV_HYS

1) REFEFNE, BiRiHEE

10.4 oA R s

10.4.1 N8

R TR S MThEE Rl RIPES - e R SR se M (Fla0: S EREIITE) -
‘EII/' lIJ

ZEFAREXEMERER (QST) MEE (QVR) WIS ZIMNIFTE R ERES IR Al R kL =S,
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infineon

10 Monitoring functions

Overtemperature monitoring module

QUC_OTWRN

Interface signals

Warning threshold

OTOC_WARN_FAULT

» QUE OT warning
Reg. bit
auc -nuc

regulator

Shutdown threshold Reg. bit

Qco_otwan
Warning threshold
:> QCO OT warning
o Reg. bit =t
aco

regulator

Shutdown threshold

Reg. bit
BUCKCORE_OTWRN
Warning threshoid
BUCKCORE OT warming
BUCKCORE Sckcon
BUCKCORE

regulator

Shutdown threshold

Ree. bit
BUCKIF_OTWRN

Wamning threshold

BUCKIF Reg. Bit
regulator BUCKIF
Shutdown thrashokd
Reg. bit 21
BOOST_OTWRN -
Warning threshold
BOOST Reg. Bit
regulator BOOST
Shutdown threshokd Reg. Bit
SAFETY_AREA
Shutdown threshold

60 8 M MTh eI ThREAE B

puR 1§

Za A ERAT 2. FHRIATIES (QST). WEBEIR (IveC) FEERESS (QVR) IR iR e ME k23,

Interface signals

Reg. bit
BOOST_OC
Current sensing
> BOOST OC warning
Current limitation
threshold (loc_esn)
Reg. bit
QVR_OC
BOOST/QST/ Current sensing
Vol
QR wo QVR OC warning
rail
Current limitation
threshold (lave_mas)
Reg. bit
QsT_oC
Current sensing
’ QST OC waming
Current limitation

OTOC_WARN_FAULT

threshold {last_ma)

61 SR IS
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10 Monitoring functions

10.4.2 ThaeR : BN
KA T AT SRR
SHRES

MRIEMINEERAVEEB L E—HE (TRESHE (te) ) , WIRH:

v IREMHENMNTRESN, IREEREESHEMUT, WaN& SPiEkRZL
v AERITIRZEEHPE OTOC_WARN_FAULT, BERET9

PR3

MR ENINEERAGEERE EAHBEE_HE (DEXEHRE (tor) ) , M2H:
v IREBMENATIRXEL, WRBEREXMBEUT, Wa@Ed sPERRZIU
v FPEEE™EHPE OT_SEV_FAULT, BEBRET9

Temp 4

Over temperature warning

OT_WRN_OC_STAT_APPx
register bits

OTOC_WARN_FAULTI

]

OT_STAT_APPx
register bits

OT_SEV_FAULT T

\J

& 62 HFEENESE
10.4.3 TheEH AR . Bmism

SRR ETMIE T SR aV M L BB RA BT R RGBS (E, Nastt:
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10 Monitoring functions

o IREMNRNTRES, HBREAREESHENTE, m@l SsPERRIZ(
o HEROT R ESEE OTOC_WARN_FAULT, iESHET9

o RAlt, BETEEEEBEILZEI R TE

mA 4 v A
Vout
OC_limitation
threshold
; L
OTOC_WARN_FAULT
OT_WRN_OC_STAT_APP1
XX_0C
.
& 63 ERENESE
. ~E ~|
10.4.4 SR RN
& 39 BSYFYE: ZREN

Vs=6.0VE 36V; T;=-40°C & +150°C, FERBEIIMEN T, ERBANSIR (RIESEIHA)

Parameter Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Overtemperature pre-warning | Tpre 136|146 |156 |°C T,increasing? DS-1402
threshold
Overtemperature threshold | Tor 177 |187 |197 |°C |Tjincreasing? DS-1403

1) REFEFNE, BiRiHEE

10.5 REREESH (ssox)

10.5.1 A

Z2REIEHIRRGEITRSEXRESHITHZ2REHH, UTHASETNE2RSEHITIEERN

BTN, URAI X E#HITIEAZR AR
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10 Monitoring functions

Safe state control

REDUCED OPERATION
(REDOP_RS CFG1.EN)
=0/1

"

’

> ) delay times
= Output r
-_I—> . stage »{ |sso1
1 _ Signal
> = | generat
Output
N stage —»{ |ss02

SPI

W!'
i

64 REREIEFITHEEER

R RBEFIERBER N R RS R HITHEE
REREIEHEE 1 75180 sso1 LT eRShtES
ﬁ%&lu\?l%”l_ﬁ 2 ?_g |H£|] SS02 J:Eﬁﬁ}‘té/lkutmuﬂj%%

LRNSEFRREBR. 54/ LRI AR T4 EIRERD

10.5.2 IheeHE R . XMTERR (ssox)

R ZTEER NORMAL Z MY EDIRZS FRUEKBTRER (SSOx M) o ERISEERM4EF NORMAL
INSHBESORTHEZECH = T SS01 5 SS02 A EHKALMN, RAEBURTHIE, ZiFSHalEz
RS RI R o

10.5.2.1 1 2 R N B9 E R B [E) 1 /2 2

RRRTITHEIE ALHARVIER B B SRSS M, X EEThAEfEN AR IRIEN ARV ERR R ERR MEIINE
é%lu\gﬁuﬂjﬁ%%:

B —R7 M

BT 7728111 REDOP_PW_CFG1.EN & & 7 0 BCEE N Ao

ERNIEAmERES, 334 EIR sso1 51 LA mHESIREN“R”, M SS02 5| EMHHES
TEHEIRBYE] (tsso2) fEHIA“K”S

HEIRBYIE] (tsson) BILATEE1Z28{1IFEZ REDOP_PW_CFG1.SSO1TOSSO2_DEL FflE,
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10 Monitoring functions

ERR1_SEV_FAULT

\J

, t
SSO1 |
SS02 i
< =§ t
tSSO2

65 AN ARG ssox £RRIEE (W15 ERR1 BFiRIR)

(x=1,2)

FE R ARG :

BT % S 72281 REDOP_PW_CFG1.EN & &/ 1 BEEWNEN A,

—BRMRMERERE, BEMSESIM SS01 8 sS02 EMHEIHESIEBE AR, MNRTERIEN
FEERINNEZ—, MR SSox 5IHIBENMN AREF, AILUBTE B SFRNFTER
REDOP_PW_CFG1.SSOX_DEL FAYZERBYE] (tssox rea) SRAEIR UEEE

Severe fault detected on channel 1 Severe fault detected on channel 2

ERRﬂ_SEV_FAULTT ERR2_SEV_FAULT A
= t >

ssot 4 ssor A
« > t t

tsso1_red

ssoz2 4 ssoz2 4

t > t
tSSUZ
~ = —
& 66 SR P =By ssox £ pY7iAEE (REDOP_PW_CFGL.EN=1)

2RE: RSB R BR8] (S F 2N FAILSAFE HIBLEZEAY, HMaiEw, HWIBHN
FAILSAFE X2, JSS01/2 BIFERETIE] FIZ/F.
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10 Monitoring functions

10.5.3 HESKFMYE: <MWERF (ssox)
+F 40 SR XMEEEFE (ssox)

Vs=6.0VE 36V; T;=-40°C E +150°C, FERBEIIMEN T, ERBANSIR (RIESEIHA)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Output high level 1 mA Vssox nic |29 3.2 |Vque |V [ssox = -1 MA; DS-1613
H Vauc= Vauc [Min]
Output high level 5 mA Vssox mic [2.0 2.8 |Vguc |V Issox = -5 MA; DS-1615
H Vauc= Vauc [Min]
Pull-down resistor Rssox 70 |100 [130 |kQ |- DS-1616
Output low level Vssox Lo |- 0 03 |V Rssox_pp_gxt < 100 kQ; DS-2081

Issox<= 1.2 MA; QUC aCtive;
Voue 2 2.9 V; -40°C < Tj <

150°C
SS02 reaction delay time tsso2 0 - 250 |ms |Timebase accuracy is tssc DS-1618
SSO1 reaction delay time for | tsso1 req |0 - 250 |ms |Timebase accuracy is tssc DS-1619
REDUCED OPERATION
SSO2 reaction delay time for | tssop req |0 - 250 |ms |Timebase accuracy is tssc DS-1620
REDUCED OPERATION
Timebase accuracy tssc -10 |- 10 |% DS-1999
10.6 B [z R
10.6.1 A T B 5 P B Y 2 [
*xa VEREE T ol SEd: )= va
REDU
CED
OPER
ATIO
N
Event ON/O Register Bitfield
Module description FF |State transition |10 reaction name name
RESOUT, INTSUP_STAT
Battery | ¢ oy any |Moveto FAILSAFE |SSO1, 5022 _APP1 VBAT_OV
Monitoring RESOUT, INTSUP_STAT
on Move to FAILSAFE SS01, SS022) _APP2 VBAT_OV
RESOUT, OV_STAT_APP
BOOST | BOOSTOV any |MovetoFAILSAFE |SSO1,SS022) 1 BOOST

(REAKTR......)
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afineon

10 Monitoring functions

N (8) BPRBRNVEHHRE
RESOUT, OV_STAT_APP
on Move to FAILSAFE SSO1, $S022) 2 BOOST
OT_WRN_OC_
off No transition INT1 STAT_APP1 BOOST_OC
BOOST OT_WRN_OC_
overcurrent on No transition INT1,INT2 STAT_APP1 BOOST_OC
OT_WRN_OC_
on No transition INTL, INT2 STAT_APP2 BOOST_OC
OT_WRN_OC_ |BOOST_OT
off No transition INT1 STAT_APP1 WRN
BOOtST t OT_WRN_OC_ | BOOST_OT
overtemperature | o, | No transition INTL, INT2 STAT_APP1 | WRN
warning
OT_WRN_OC_ |BOOST_OT
on No transition INT1,INT2 STAT_APP2 WRN
BOOST short to RESOUT, STG_STAT_A
ground or any Move to FAILSAFE SS01, SS02? PP1 BOOST
Severe
undervoltage or RESOUT, STG_STAT_A
undervoltage at |on Move to FAILSAFE | SSO1, SS02? P P2 BOOST
BSTI pin
RESOUT, OT_STAT_APP
BOOST thermal |any |MovetoFAILSAFE |SSO1,SS02? 1 BOOST
shutdown RESOUT, OT_STAT_APP
on Move to FAILSAFE | SSO1, SS0O22) 2 BOOST
UV_STAT_APP
off No transition INT1 1 BOOST
Undervoltage at UV_STAT_APP
BOOST on No transition INTL, INT2 1 BOOST
UV_STAT_APP
on No transition INT1,INT2 2 BOOST
OT_WRN_OC_ | BUCKCORE_
off No transition INT1 STAT_APP1 OTWRN
BUC:(CORE t OT_WRN_OC_ | BUCKCORE_
OVertemperature | o | No transition INT1, INT2 STAT_APP1  |OTWRN
warning
OT_WRN_OC_ |BUCKCORE_
BUCKCORE on  |Notransition INTL, INT2 STAT_APP2 | OTWRN
RESOUT, STG_STAT_A
BUCKCORE any |MovetoFAILSAFE |SSO1,SS02? PP1 BUCKCORE
short to ground RESOUT, STG_STAT_A
on Move to FAILSAFE SSO1, SS022) PP2 BUCKCORE
(RBLETR......)
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10 Monitoring functions

£ (%) ATRENE4NRM
RESOUT, OT_STAT_APP
EhUCKC?RE any | Moveto FAILSAFE | SSO1, SS022 1 BUCKCORE
erma
shutdown RESOUT, OT_STAT_APP
on Move to FAILSAFE SS01, SS022) 2 BUCKCORE
RESOUT, UV_STAT_APP
BUCKCORE any |MovetoINIT SS01, SS02 1 BUCKCORE
undervoltage RESOUT, UV_STAT_APP
on Move to INIT SS01, SS02 1 BUCKCORE
RESOUT, OV_STAT_APP | BUCKCORE
any Move to FAILSAFE SS0O1, SS022) 1 _FB_OPEN
Feedback open
RESOUT, OV_STAT_APP | BUCKCORE
on Move to FAILSAFE SS01, SS022) 2 _FB_OPEN
Severe RESOUT, OV_STAT_APP
overvoltageat  |any | Moveto FAILSAFE | SSO1, SS022) 1 BUCKCORE
BUCKCORE or RESOUT, OV_STAT_APP
BUCKCOREOQOV  |on Move to FAILSAFE | SSO1, $5022) 2 BUCKCORE
SYS_STAT_A |BUCKCORE
Static voltage off No transition INT1 PP1 _SVS_OK
scaling SYS_STAT_A |BUCKCORE
completed on No transition INT1,INT2 PP1 _SVS_OK
successfully. SYS_STAT_A | BUCKCORE
on No transition INT1,INT2 P P2 _SVS_OK
Static voltage SYS_STAT_A | BUCKCORE
scaling not off No transition INT1 PP1 _SVS_NOK
performed due SYS_STAT_A | BUCKCORE
to: on No transition INT1,INT2 PP1 _SVS_NOK
- Device being
notin INIT or
NORMAL
- BUCKCORE
voltage set to
1.15V
- Invalid SPI SYS_STAT_A |SBUCKCORE
value on No transition INT1, INT2 P P2 _SVS_NOK
error. Core any |MovetoFAILSAFE |SSO1,SS02? _APP1 _VOLTSEL
voltage might be RESOUT, SYSFAIL_STAT | BUCK_CORE
corrupt. on Move to FAILSAFE | SSO1, SS0O22) _APP2 _VOLTSEL
OT_WRN_OC_ |BUCKIF_OT
BUCKIF off  |No transition INT1 STAT_APP1  |WRN
BUCKIF |overtemperature
warning OT_WRN_OC_ [BUCKIF_OT
on No transition INT1,INT2 STAT_APP1 WRN

(table continues...)
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£ (&) ATRENEHFHRE
OT_WRN_OC_ | BUCKIF_OT
on No transition INT1,INT2 STAT_APP2 WRN
RESOUT, OT_STAT_APP
BUCKIF thermal |any |Moveto FAILSAFE  |SSO1, SS022 1 BUCKIF
shutdown RESOUT, OT_STAT_APP
on Move to FAILSAFE SS01, SS022) 2 BUCKIF
Severe RESOUT, OV_STAT_APP
Overvoltage at al’]y MOVe tO FA”_SAFE SSOl, 55022) 1 BUCKIF
BUCKIF or RESOUT, OV_STAT_APP
BUCKIF OV on Move to FAILSAFE | SSO1, SS022) 2 BUCKIF
UV_STAT_APP
off No transition INT1 1 BUCKIF
Undervoltage at UV_STAT_APP
BUCKIF on No transition INT1,INT2 1 BUCKIF
UV_STAT_APP
on No transition INT1,INT2 2 BUCKIF
Voltage selection RESOUT, SYSFAIL_STAT | BUCKIF_VOL
error. 1.8 or 3.3 V| any Move to FAILSAFE SS01, SS022) _APP1 TSEL
might be corrupt]
and not correctly| RESOUT, SYSFAIL_STAT | BUCKIF_VOL
selected. on Move to FAILSAFE SS01, SS022) _APP2 TSEL
STG_STAT_A
off No transition INT1 PP1 BUCKIF
Short to STG_STAT_A
ground at on No transition INT1, INT2 PP1 BUCKIF
BUCKIF STG_STAT_A
on No transition INT1,INT2 PP2 BUCKIF
RESOUT, STG_STAT_A
PREREG short to |@any | Moveto FAILSAFE | SSO1, SS02?) PP1 PREREG
ground RESOUT, STG_STAT_A
on Move to FAILSAFE SSO1, SS022) P P2 PREREG
Severe RESOUT, OV_STAT_APP
Overvoltage at any MOVe tO FAlLSAFE SSOl, 55022) 1 PREREG
PREREG & RESOUT, OV_STAT_APP
PREREG | PREREG OV on  |MovetoFAILSAFE |SSO1,SS022 2 PREREG
UV_STAT_APP
off No transition INT1 1 PREREG
Undervoltage at UV_STAT_APP
PREREG on No transition INT1,INT2 1 PREREG
UV_STAT_APP
on No transition INT1,INT2 2 PREREG

(table continues...)
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10 Monitoring functions

&4 (&) BAHSIRNEHFNRE
RESOUT, OV_STAT_APP
any Move to FAILSAFE SS01, SS022) 1 QCo
Qcoov
RESOUT, OV_STAT_APP
on Move to FAILSAFE SS01, SS022) 2 QCo
OT_WRN_OC_ |QCO_OTWR
off No transition INT1 STAT_APP1 N
QCOt t OT_WRN_OC_ | QCO_OTWR
over gmpera ure on No transition INT1,INT2 STAT_APP1 N
warning
OT_WRN_OC_ |QCO_OTWR
on No transition INT1,INT2 STAT_APP2 N
RESOUT, OT_STAT_APP
QCO thermal any Move to FAILSAFE [ SSO1, SS022) 1 Qco
shutdown RESOUT, OT_STAT_APP
QCo on Move to FAILSAFE [ SSO1, SS022) 2 Qco
UV_STAT_APP
off No transition INT1 1 QCo
Undervoltage at UV_STAT_APP
QCO on No transition INT1,INT2 1 QCo
UV_STAT_APP
on No transition INT1,INT2 2 QCo
STG_STAT_A
off No transition INT1 PP1 Qco
Short to STG_STAT_A
ground atQCO |on No transition INT1, INT2 PP1 QCO
STG_STAT_A
on No transition INT1,INT2 P P2 QCO
RESOUT, OV_STAT_APP
any Move to FAILSAFE SS01, SS022) 1 QST
QST OV
RESOUT, OV_STAT_APP
on Move to FAILSAFE SS01, SS022) 2 QST
OT_WRN_OC_
off No transition INT1 STAT_APP1 QST_OC
ST ¢ OT_WRN_OC_
QST  |QSTovercurrent| | N transition INTL, INT2 STAT_APP1 | QST OC
OT_WRN_OC_
on No transition INTL, INT2 STAT_APP2 QST_OC
QST RESOUT, UV_STAT_APP
undervoltage or |any Move to INIT SSO]., SS02 1 QST
Severe RESOUT, UV_STAT_APP
undervoltage  |on Move to INIT SS01, SS02 1 QST
(RIBETA.....)
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*x4a1 (&) ATRENEHFHRE
QST short RESOUT, STG_STAT_A
to ground on Move to FAILSAFE SS01, SS022) P P2 QST
RESOUT, SYSFAIL_STAT
QSTBIST errors, | 3y | Moveto FAILSAFE | SSO1, SS022 _APP1 QST
severe
overvoltage RESOUT, SYSFAIL_STAT
on Move to FAILSAFE | SSO1, SS022) _APP2 QST
QST short RESOUT, STG_STAT_A
to ground any |MovetoFAILSAFE |SSO1,SS022) PP1 QST
Voltage selection RESOUT, SYSFAIL_STAT | QST_QUC_V
error. 5V or 3.3 V|any Move to FAILSAFE SS01, SS022) _APP1 OLTSEL
QST/QUC |might be corrupt
and not correctly| RESOUT, SYSFAIL_STAT | QST_QUC_V
selected. on Move to FAILSAFE | SSO1, $S022) _APP2 OLTSEL
RESOUT, OV_STAT_APP
any |MovetoFAILSAFE |SSO1,SS022) 1 QuC
Quc ov
RESOUT, OV_STAT_APP
on Move to FAILSAFE | SSO1, SS022) 2 QuC
OT_WRN_OC_ |QUC_OTWR
off No transition INT1 STAT_APP1 N
QUCt t OT WRN_OC_ |QUC_OTWR
over gmpera ure on No transition INT1,INT2 STAT_APP1 N
warning
OT_WRN_OC_ |QUC_OTWR
on No transition INT1,INT2 STAT_APP2 N
RESOUT, STG_STAT_A
QUC  |qucshortto any |MovetoFAILSAFE |SSO1,SS02? PP1 QuC
ground RESOUT, STG_STAT_A
on Move to FAILSAFE | SSO1, SS022) PP2 QuC
RESOUT, OT_STAT_APP
QUC thermal any |MovetoFAILSAFE |SSO1,SS02? 1 QuC
shutdown RESOUT, OT_STAT_APP
on Move to FAILSAFE SS01, SS022) 2 QuC
RESOUT, UV_STAT_APP
QuC any |MovetoINIT SS01, SS02 1 QuC
undervoltage RESOUT, UV_STAT_APP
on Move to INIT SS01, SS02 1 QuC
RESOUT, OV_STAT_APP
any |MovetoFAILSAFE |SSO1,SS022) 1 QVR
QVROV
VR RESOUT, OV_STAT_APP
Q on Move to FAILSAFE | SSO1, SS022) 2 QVR
OT_WRN_OC_
QURovercurrent | & | o transition INT1 STAT_APP1  |QVR OC

(REAKTR......)
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OT_WRN_OC_
on No transition INT1,INT2 STAT_APP1 QVR_0OC
OT_WRN_OC_
on No transition INTL, INT2 STAT_APP2 QVR_OC
UV_STAT_APP
off No transition INT1 1 QVRUV
Undervoltage at UV_STAT_APP
QVR on No transition INTL, INT2 1 QVRUV
UV_STAT_APP
on No transition INT1,INT2 2 QVR
STG_STAT_A
off No transition INT1 PP1 QVR
QVR short to STG_STAT_A
ground on No transition INT1,INT2 PP1 QVR
STG_STAT_A
on No transition INT1,INT2 P P2 QVR
UV_STAT_APP
off No transition INT1 1 VMON1
Undervoltage at UV_STAT_APP
VMON1 on No transition INT1,INT2 1 VMON1
UV_STAT_APP
on No transition INT1,INT2 2 VMON1
RESOUT, OV_STAT_APP
any Move to FAILSAFE SS01, SS022) 1 VMON1
VMON1 VMON1 OV
RESOUT, OV_STAT_APP
on Move to FAILSAFE SSO1, SS022) 2 VMON1
STG_STAT_A
off No transition INT1 PP1 VMON1
Short to ground STG_STAT_A
at VMON1 on No transition INTL, INT2 PP1 VMON1
STG_STAT_A
on No transition INT1,INT2 P P2 VMON1
UV_STAT_APP
off No transition INT1 1 VMON2
Undervoltage at UV_STAT_APP
VMON2 on No transition INT1,INT2 1 VMON2
VMON2
UV_STAT_APP
on No transition INT1,INT2 2 VMON2
RESOUT, OV_STAT_APP
VMON2 OV any Move to FAILSAFE SSO1, SS022) 1 VMON2
(REETA......)
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®a1 (£8) ANBRRNEHHRM
RESOUT, OV_STAT_APP
on Move to FAILSAFE SS0O1, SS022) 2 VMON2
STG_STAT_A
off No transition INT1 PP1 VMON2
Short to ground STG_STAT_A
at VMON2 on No transition INTL, INT2 PP1 VMON2
STG_STAT_A
on No transition INT1,INT2 P P2 VMON2
1) IREFFFEANINIT
2) FIFFEAFAILSAFE, INTx tBIFZMITEF (QUC 7EFAILSAFE /) K
=1;2)
K42 A NE4 RN
REDUCED
Event OPERATION State Register
Module description ON/OFF transition |10 reaction name Bitfield name
Major error Move to RESOUT I sysraiL_sT
SsW SSW BIST or SSW SSO2
was activated RESOUT
during normal on ':':IZZ:;E ,SS01, i:'S;IﬁlFIEST PREREG_COSW
operation SS022) -
Move into
WAKE if device
isin SLEEP or
on within the INT13), WAKE_STAT ENA
transitioninto |INT23) _APP1
ENA signal this state. Else
detected (only no transition
ENA when waking up takes place.
form FAILSAFE, Move into
STANDBY or WAKE if device
SLEEP) isin SLEEP or
on within the INT13), WAKE_STAT ENA
transitioninto |INT23 _APP2
this state. Else
no transition
takes place.
(RBE&Tm......)
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(8) RFKNEFHIRE
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off

Move into WAKE
or INIT if device
isin STANDBY or|
SLEEP or within
the transition
into those
states. Else no
transition takes
place.

INT13)

WAKE_STAT
_APP1

ENA

WAK signal
detected (only
when waking
up form
FAILSAFE,
STANDBY or
SLEEP)

WAK

on

Move into
WAKE if device
isin SLEEP or
within the
transition into
this state. Else
no transition
takes place.

INT13),
INT23)

WAKE_STAT
_APP2

WAK

on

Move into
WAKE if device
isin SLEEP or
within the
transition into
this state. Else
no transition
takes place.

INT13),
INT23)

WAKE_STAT
_APP1

WAK

off

Move into WAKE
or INIT if device
isin STANDBY or|
SLEEP or within
the transition
into those
states. Else no
transition takes
place.

INT13)

WAKE_STAT
_APP1

WAK

Wake-up timer
(WUT) expired
and woke up the
device (only
when waking up
form STANDBY or
SLEEP)

WUT

on

Move into
WAKE if device
isin SLEEP.
Else no
transition takes
place.

INT2

WAKE_STAT
_APP2

WUT

on

Move into
WAKE if device
isin SLEEP.
Else no
transition takes

place.

INT1, INT2

WAKE_STAT
_APP1

WUT
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xa2 (%) ZAGRNEHNRM
Move into
WAKE or INIT if
deviceisin
WAKE_STAT
off STANDBY or INT1 APPl_ WUT
SLEEP. Else no -
transition
takes place.
on No transition INT1,INT2 iLISD—ZSTAT— ERRO_ERR
ERRO monitoring
error AND ERRO on Notransition | INTL, INT2 |2 >—>TAT- | eRrRo_ ERR
recovery is APP1
enabled
- SYS_STAT_
off No transition INT1 APP1 ERRO_ERR

ERRO
FAILSAFE was Move to RESOUT SYSFAIL_ST
entered after ERRO any FAILSAFE ,SS01, AT APPL ERRO
reported invalid $S022 -
frequency (No RESOUT
recovery enabled on Move to ce0) SYSFAIL_ST ERRO
or recovery FAILSAFE ’SSOZZ)’ AT_APP2
expired)

ERR1 monitoring
error AND ERR1
recovery is any No transition INT1 SYS_STAT_ ERR1_ERR
APP1
enabled (less than
trec)
off Move to INIT RESOUT, INIT_ERR_A ERR1
. . SS01, PP1

ERR1 ERR1 signalis <502
outside of of valid
frequencies (if Move to
recovery enabled: on REDUCED INT2% IPNPI;'_ERR_A ERR1
longer than trec OPERATION
before being set)

& Move to INT16), INIT_ERR_A
on REDUCED $SO1 PP1 ERR1
OPERATION
ERR2 monitoring
error AND ERR2
recovery is on No transition INT2 SYS_STAT_ ERR2_ERR
APP2
enabled (less than
trec)

ERR2 ERR2 signal is Move to INT29 INIT_ERR_A
outside of valid on REDUCED $S02 ’ ppp |ERR2
frequencies (if OPERATION
recovery enabled: Move to
longer than trec on REDUCED INT14 gﬁI—ERR—A ERR2
before being set) OPERATION

(REAKTR......)
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+F 42 (%) ZAGRNEHNRM
FAILSAZEbwaS any Move to EE(SJ?UT’ SYSFAIL_ST! o INITTIMER
entered because ’ -
) i FAILSAFE 55022 AT_APP1
INIT timer expired
a3rdtimeina RESOUT,
row without on m‘(g‘;E SS01, f\\T(SZ/;';ST FSM_INITTIMER
successful 55022 —
initialization.
RESOUT, INIT_ERR_A
1st time Soft reset] RESOUT INIT ERR A
issued ’ —-NR
on Move to INIT 501, SS02 | PP2 SOFTRES
RESOUT, INIT_ERR_A
2nd time in a row RESOUT INIT_ERR_A
Hard reset issued ’ —-NR
on Move to INIT $501, SS02 | PP2 HARDRES
State transition
into low power Move into WAKE INT1
FSM state (STANDBY or off or INIT ‘ RESOUTY, SYS_STAT_ FSM_TRFAIL
SLEEP) failed/ (depending on SSO1. SSO2 APP1
interrupted (e.g. by the transition) ’
WAK or ENA)
it (I\)/Irol\l/\lel'll'nto HAKE INTL, INT2, SYS_STAT
State transition on : RESOUTY), —> = | FSM_TRFAIL
into low power (dependlpgon SSOL. SSO2 APP1
state (STANDBY or the transition)
SLEEP) failed i
interru)pted (é-g- by, Eﬂmﬂnto HAE INTL, INT2, | oy sraT
on . RESOUTY), — — | FSM_TRFAIL
WAK or ENA) (dependingon APP2
. SS01, SS02
the transition)
.. SYS_STAT_
State transition off No transition INT1 APPL FSM_NOOP
not existing or
transition on No transition INTL, INT2 ili‘lSTAT_ FSM_NOOP
conditions not
fulfilled. on No transition  |INTL, INT2 ZLS;ZSTAT— FSM_NOOP
off Move to INIT EE(SD(JD.USEO2 :DNIJI_ERR_A WWD1_EC
WWD1 incorrectly
triggered and error Move to 4 INIT_ERR_A
on REDUCED INT24) WWD1_EC
WWD1 counter reaches or PP2
OPERATION
exceeds threshold
Move to 6)
on REDUCED INTLY, 5501 LNIJI_ERR_A WWD1_EC
OPERATION
(RBE&Tm......)
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=4 () RGHNELEIR R
WWD1 missed or
incorrect service .. SYS_STAT_
(error counter any No transition INT1 APP1 WWD1_ERR
below threshold)
Move to
INT26), INIT_ERR_A
triggered and OPERATION
error counter Move to
reaches on REDUCED INT14 'PNP'I—ERR—A WWD2_EC
WWD2 | threshold OPERATION
WWD2 missed or
Incorrect service on No transition  |INT2 SYS_STAT_ |\ wp2_ERR
(error counter APP2
below threshold)
off Move to INIT EE(S)?UT’ :DNF!-II—_ERR_A FWD1_EC
FWD1 incorrectly 5502
triggered and Move to INIT ERR A
error counter on REDUCED |NT24) PP2_ - FWD]._EC
reaches OPERATION
threshold Move to
6)
FWD1 on REDUCED lSI\lS-[)ll ’ 'PN;I—ERR—A FWD1_EC
OPERATION
FWD1 response
missed or
incorrectly .\ SYS_STAT_
triggered (error any No transition INT1 APP1 FWD1_ERR
counter below
threshold)
FWD2 response
missed or
incorrectly .. SYS_STAT_
triggered (error on No transition INT2 APP2 FWD2_ERR
counter below
threshold)
FWD2
Move to INT26), INIT_ERR_A
triggered and OPERATION
error counter Move to
reaches on REDUCED INT14 :DNF!I—ERR—A FWD2_EC
threshold OPERATION
Interrupt flags not any No transition - IF1 INTMISS
INT cleared after L
tinTx to on No transition - IF2 INTMISS
(FELETFR......)
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K42 (&) RFAERNEG R
Move to R;ESS(()JIU T OV_STAT_A [INTSUP_VDD2V
any FAILSAFE oyl PP1 5
Internal 2V5 rail SS02
overvoltage
g on Move to R;ESS(()JIUT OV_STAT_A [INTSUP_VDD2V
FAILSAFE ’SSOZZ)’ PP2 5
Move to R;ESS(()JIU T UV_STAT_A | INTSUP_VDD2V
any FAILSAFE A PP1 5_UV
Internal 2V5 rail SS02
undervoltage
g Move to R;ESS(()JIU T UV_STAT_A | INTSUP_VDD2V
on FAILSAFE o2 PP2 5_UV
Move to Rgssgi” INTSUP_ST BIAS HI
any FAILSAFE 0 AT_APP1 -
Internal bias SS022
current too high
& Move to Rgssgi” INTSUP_ST BIAS HI
on FAILSAFE ool AT_APP2 -
n Move to Rgssgi” INTSUP_ST BIAS LOW
any FAILSAFE A AT_APP1 -
Internal bias SS022
current too low
Internal o Move to RSESSSFT INTSUP_ST | . o o
Element FAILSAFE ’ss o 22)’ AT_APP2 -
.. INTSUP_ST
off No transition INT1 AT _APP1 BG12_0V
.. INTSUP_ST
off No transition INT1 AT _APP1 BG12_UV
.. INTSUP_ST
Internal error: off No transition INT1 AT _APP1 PMU_MAIN
Always needs to
be read when off No transition INT1 'IA'\_IFTSAL;FI;IST PMU_RED
waking up from —
FAILSAFE (IF on Notransition |INTL,INT2 | "1>9P=>T IBG15 ov
register is not AT_APP1
being setin iy INTSUP_ST
FAILSAFE but on No transition INTL, INT2 AT_APP1 BG12_UV
INTSUP_STAT_AP
- - .. INTSUP_ST
Px can be set) on No transition INT1,INT2 AT_APP1 PMU_MAIN
.. INTSUP_ST
on No transition INTL, INT2 AT APP1 PMU_RED
.. INTSUP_ST
on No transition INTL, INT2 AT APP2 BG12_0OV
(REELTm......)
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.. INTSUP_ST
on No transition INTL, INT2 AT_APP2 BG12_UV
.. INTSUP_ST
on No transition INTL, INT2 AT_APP2 PMU_MAIN
.. INTSUP_ST
on No transition INTL, INT2 AT APP2 PMU_RED
RESOUT
any m;tz:EE ,SS01, gxISTATJA INTSUP_IVCC
Internal IVCC $5022
overvoltage RESOUT
on ESKEE;E ,SS01, ggESTATJA INTSUP_IVCC
SS022)
oveto _ _ _ _
any M R;ESS(())1UT UV_STAT_A |INTSUP_IVCC
undervoltage or RESOUT
short to ground on Move to SSOL UV_STAT_A |INTSUP_IVCC_
FAILSAFE ce00? PP2 uv
OT_WRN_O
off No transition INT1 C_STAT_AP |IVCC_OC
P1
OT_WRN_O
Internal IVCC on No transition | INTL,INT2 |C_STAT_AP |IVCC_OC
overcurrent P1
OT_WRN_O
on No transition INT1,INT2 |C_STAT_AP |IVCC_OC
P2
RESOUT
Move to SYSFAIL_ST
Interval IVCC BIST e FAILSAFE ’Sif)‘;i; AT_appy - |INTSUPIVCE
errors, severe RESOUT
overvoltage Move to SYSFAIL_ST
on FAILSAFE gzzzg AT App2 | /INTSUP_IVCC
Double Error Move to RESOUT SYSFAIL_ST
detectedona any FAILSAFE ,SS01, AT APP1 CFGE
protected $S022) -
register
Double Error Move to RESOUT SYSFAIL_ST
detectedona on FAILSAFE ,SS01, AT APP2 CFGE
protected $S022) -
register
RESOUT
Safety Area Overtemperature any Move to SS01, OT_STAT_A SAFETY_AREA
of safety area FAILSAFE 55022 PP1

(REETR......)
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RESOUT
on m\(g& ,5501, g;ESTAT—A SAFETY_AREA
SS022)
.\ SPI_FAIL_S
off No transition INT1 TAT APP1 CRC
.\ SPI_FAIL_S
CRC wrong on No transition INTL, INT2 TAT APP1 CRC
.. SPI_FAIL_S
on No transition INT1, INT2 TAT APP2 CRC
.. SPI_FAIL_S
off No transition INT1 TAT APP1 CS_TO
CSN timeout after .\ SPI_FAIL_S
5 ms on No transition INTL, INT2 TAT APP1 CS_TO
.\ SPI_FAIL_S
on No transition INTL, INT2 TAT APP2 CS_TO
.\ SPI_FAIL_S
off No transition INT1 TAT APP1 FR_LEN
Frame length - SPI_FAIL_S
wrong on No transition INTL, INT2 TAT APP1 FR_LEN
.. SPI_FAIL_S
on No transition INTL, INT2 TAT_APP2 FR_LEN
SPI
.. SPI_FAIL_S
off No transition INT1 TAT APP1 ADR
. .\ SPI_FAIL_S
Invalid address on No transition INT1, INT2 TAT_APP1 ADR
.\ SPI_FAIL_S
on No transition INTL, INT2 TAT_APP2 ADR
Lock of protected - SPI_FAIL_S
registers was off No transition INT1 TAT APP1 LOCK
unsuccessful (will
.. SPI_FAIL_S
cau_se the on No transition INTL, INT2 TAT APP1 LOCK
registers to be
locked again and SPI FAIL S
made changes on No transition INT1, INT2 TAT_APP2 LOCK
are ignored)
Move into
SPl command
WAKE if device
woke up the on isin SLEEP.  |INT1,INT2 | VAKESTATI o,
device while _APP2
inslee Else no
P transition takes
place.
(RBLETR......)
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=42 () RGHNEA R R
Move into
WAKE if device
on isin SLEEP. INTL, INT2 WAKE_STAT SPI
_APP1
Else no
transition takes
place.
Move into
WAKE if device
off isin SLEEP. INT1 WAKE_STAT SPI
_APP1
Else no
transition takes
place.
off No transition INT1 IF1 ABIST
ABIST finished on No transition  |INTL,INT2 |IF1 ABIST
execution
on No transition INTL, INT2 |IF2 ABIST
Any error that " RESOUT, SYSFAIL_ST
ABIST moves the device any No transition SS01, AT_APP1 ABIST
to FAILSAFE or SS02
INIT during an
ABIST execution
aborts the on- . RESOUT, SYSFAIL_ST
going ABIST and on Notransition  fggq, AT _App2 | ABIST
sets this bit. SS0O2
Application 1
was reason for Move to
entering on REDUCED INT24 i\;ISDESTAT_ APP1_FAIL
REDUCED OPERATION
OPERATION
INIT timer expired
asecond timein
RED..OP: dueto on Move to INIT RESOUT INIT_ERR_A REDOP_RES2
Applicationl application 1 not , SS02 PP1
being able to
reinitialize
INIT timer expired
thefirsttimein Move to
:EDioi:d“itot on REDUCED INT1 gﬁI—ERR—A REDOP_RESI1
ppiication ~no OPERATION
being able to
reinitialize
Application 2
was reason for Move to
Application2 | entering on REDUCED INT14 ili‘lSTAT_ APP2_FAIL
REDUCED OPERATION
OPERATION

(REAKTR......)
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R 42 (%) RSGHRNEHB RN

INIT timer expired
asecond timein

RED. OP. dueto RESOUT INIT_ERR_A
application 2 not on Move to INIT ,SS01 PP2
being able to

reinitialize

REDOP_RES2

INIT timer expired
thefirsttimein

Move to
RED. OP. due to on REDUCED INT2 INIT_ERR_A | pepoP_RESI
application 2 not OPERATION PP2
being able to
reinitialize
1) IREEFEAINIT

2) BBFFENAFAILSAFE, INTx tHIFZMEEF (TEFAILSAFE A T QUC EFiF)
3) I BUCKCORE F1QUC b FHEKZHT

4) BT SPI &

5) 1% REDUCED OPERATION 5/

6) W /FE i/

(x=1;2)

10.7 R E BN (ABIST)

10.7.1 RN E BN (ABIST) - iR

ZHRHFEE—MRIMAESNRATIEE, FTHMEHZSEME. ERF MNP AZEENREEMX
[ELb3R2E, UNRENHZ2IEE, BIRITXENR, oJURERENIEEER TIE, FERKHWE
EMNE2BERRE LR ZSFX2UT/LM ABIST EERE:

o XHEERER (BEEERD)

o BEXRERZEMPERER (NTY) HZEREEF

o BEEERZBENREXBIRZ (SSOx) ITEEREF

(x=12)

ERMENEEBEUTSERDPTMA:

»  ABIST_CTRLO

»  ABIST_SELECTO

* ABIST_SELECT1
*  ABIST_SELECT2

te5h, SFEAFEITIRENERMNNE, XENASEREZNL2EE, Alt, FFH
+ ABIST_CTRL1
DITHELERS o
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P
-
T \\"\\
1.5 Vinternal rail
Warning path — Online ABIST
l A
INT1
VREG \nterru.pt S
Voltage general tion \—\
INT2 only applicable it INT2
REDUCED OPERATION
ov Deglitching N abled
comp filter
| = FSM
@ =
2 i c
= £ vent
Q ~| |conditi
=] =
3 =
(g5 =]
1] =]
uv a Deglitching =
=+ . —1 5
comp S filter
Ref o
& =
\TQ [
- ’7 Observer

{| ABIST_SELECTx

Controller ]7 | ABIST_CTRLO

ABIST CTRL1 |3

Registers

67 ABIST {EE
10.7.2 ABIST - (X FBFEb3% 38

ZR A RMHMCNIR L IRBMAHITEERIZIENIIGE. ENEHIRES, BIFSZRNEREIMER
15V, EEEMRELRSFEEFENEIRANS. ZFHNER—KRIE, BREIEERIZEIEK
BfiEl, Fith, RIREE (BHERRFE, REXWER) REHITH—LE,

10.7.3 ABIST - BEREZ

ZER IR AL SRS [EF R E L IR2RHITHEE, BIEENMNEERZE, Fit, WX HBENAITE
BRiIF (BEHREF. REXWRRER) . LB SS01/2 #HITREBMIXA KR, SBEHEMSTTF
NORMAL ‘R, ¥ FFErEHMTEERSMIAAIT, ATLTE INIT 3 WAKE iR T Eoizs . E TR,
EEIRBF BB HNEBIRRES, ZREIIFEEBKWETE, UMAEERIZE, XBESHRREFRH
MAENEHS, WNRNIETE NORMAL B FER, R EREEELEI WAKE (GEATFIRE X HTER
RLbiRes, BURAEREM) . BFAH INT1/2 B9HBTEL SS01/2 W R XBERE, BURTFENIR
FiaZ B LM B ELIR281ER, N LR B MR N TR :

+&a3 ABIST - LE 22 B4 EIR R X MR R N E HER 1R
Comparator Secondary shutdown path Interrupt
PREREG OV X
QST OV X
Qucov X
(RBETR......)
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+}43 (48) ABIST - LR BB M TR F XM IR R HE SR T
BUCKCORE OV X
Qcoov X
QVROV X
BUCKIF OV X
BOOST OV X
VMON1 OV X
VMON2 OV X
IVCC OV X
VDD2V5 OV *
PREREG SEVOV *
BUCKCORE SEVOV *
BUCKIF SEVOV *
R3FBL_OPEN *
PREREG UV X
QST UV X
QUC UV X
BUCKCORE UV X
QCO UV X
QVRUV X
BUCKIF UV X
BOOST UV X
VMON1 UV X
VMON2 UV X
IVCC UV X
VDD2V5 UV *
BSTIUV *
BST_DEEP_UV X
VBAT OV X
BG12 UV X
BG12 OV X
BIASLOW X
BIASHI X
VDD1V5 UV *
VDD1V5 OV *
(REELTm......)
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&a3 (48) ABIST- LERBEMBREXMHRENESHRE
VDD5VO UV *
VDD5VO OV *

") EERRER A B TR R BRERIZ, (BT 7A@ ABIST TR FHITIR,

2R EXEBRIT (IRt —TEEES) HIF B iR e L2 1N, — 1S FH i,
FB—TEF AR T T Z MR, WRRLH— T it 8, SS01/2 F
LR M NORMAL 32\ WAKE BIIXEFE1E, X im A1 TIRE £ — Ko
XEGE, WRIAXITEEEETEFS], WREE— TS LA RSB REIGAT
TEEERNT (CRREHER) o BB HESEE i ERREEH I E A,

AR, BEEETERBEREIRE, BRPEIZINT 5/EI5SS01/2 5IF (BRARFAELRE) A%,
LU RABI A IR R BLHIERIC, BB LT R A i 7 e T 2t B 5 o

10.7.4 ABIST - EBEMHIT

ZEHIT ABIST, HIUHITU TRFMECE:
»  ABIST_CTRLO:
START: /&G ABIST
PATH: HAERMIAENERFRELR M LLIRES
SINGLE: MAERIAITENLRBERHITENFY] ({WA1T ABIST_SELECTO/1/2 HIEE

AYLEERER)
INT: RAECENEFESRE (PEEXILRES) SURRXKETEE (Ss01/2 f8XLEiRes) BN
i

STATUS: $8/~ ABIST @G B, BLiEiz
ALL: SORENI, N EBnhi%kFE ABIST_SELECTO0/1/2 PHIFRELLERES, FLL PATH=0F0 SINGLE =
0 HITMlix, 1B BSTI UVELERERBRSM
»  ABIST_SELECTO0/1/2: HEMITEIZRMZMIXMPLELLIRES
ZRE: ER AN RIRNL ABIST_SELECT1.BSTIUVIZE N 0, 155 2EFFAER ABIST I2EZ R, KL
FARES BSTI UV $E1R

ABISTHITERG:
1. b -ganlaaliil]

2. E ABIST_CTRLO.START @& =0

3. ABIST To$81% . ABIST_CTRLO.STATUS =0x5
4. ABIST Bf8i%: ABIST_CTRLO.STATUS = 0xA
5. J%2EX ABIST_SELECTO0/1/2:

o 0: LERREBSTHF TR
o1 EEERESMNAKRIK

10.7.5 ABIST - Uiz /R 45 < BT B 1S 12 45

bR T ERIERRIELERESMIA I, ZIGE IR IR B 1A A H AL R R K BT R BUERNIR I, XA 533!

F¥IE SS01/2 }h1T, HEBE ANFT7EES ABIST_CTRLL [FIZBIN A,

B]i85d 5 N\ ABIST_CTRL1 RZFE LA
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10 Monitoring functions

OV_1V5_TRIG: TERZXUTERIZIZEEAIMER 1.5V BIR L5RHIMEINE £
FRHEALESR . SSO1/2 AUHGE (RIMR)
+ ABIST_CLK_EN: /B SSOx R ZHIAERETEHES
W5 ABIST_CTRLL FVEMUESER. BEZERESE (X2FMH) -
» SS1_EN_BIST: Xl SS1 ML EHHES
FRHERZE R SSO1 MAUEE (HIfEE)
»  SS2_EN_BIST: {X/3 SS2 Rti R LITHHES
FRHERLER . SS02 MAEE (HIfE)
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11 Interrupt function (INT)

11 h#TIhEE (INT)

11.1 N4

FREFEIRA T RAMEEIEE, [HEERNERAEHN. XEMMIEH S A LN S HHITIZEIER,

INTx trigger Interrupt module
signals

ERRX_WARN_FAULT

WDx_WARN_FAULT

SYS_WARN_FAULT

INT pulse
generator
'WAKE_EVENT

- output
> tt - [— ;;g: ——»{ N
.-

SPI_WARN_FAULT

VMON_WARN_FAULT

OTOC_WARN_FAULT

e e R R R

* INT2 enly active if REDUCED OPERATION is enabled
* tiite_min_rez ONly applicable if REDUCED OPERATION is
enabled and an application reset is pending

ABIST_WARN_FAULT

&l 68 FRETIHRERIZH REAEE]

FRRTAR IR (R R ETEIE,

—AREHIREE INTL Lo SNSR/EF REDUCED OPERATION, NIl INT1 0 INT2 XS5 XTEAFE TN AR FEIR

BRHITEINGE (BIUBPERRE)

FHBESIHEIINTXY (x=18(2) #R—MERK,

ZaRH B RTE—NAFINN AT,

B—WAZRG (FRIAEKE) .

EXMERT, EEFPEiA SIS ECERE S B INTL LRI,

Iz F 22651 :

IR FAZ=fBIATE@E SPIEUE, 75742 REDOP_PW_CFG1.EN iR &N 1.

EXMERAT (BUBPERE) :

o KMEINA 1 ENEftLESE, SEUERLSIE INTL _ERYAET

o KMEINA 2 LML ESE, SEUERLSIR INT2 _ERYARET

o —REHIRNSERSFEIIRE L FRILL INTL AT INT2

»  %0ZR SPI il REDOP_RS_CFG1.INT2_DISIKE 0 (%M. 234474 F NORMAL 3 REDUCED
OPERATION RZ) , WITERZAS 1 EAMEI™E#FE (WD1_SEV_FAULT I ERR1_SEV_FAULT) 7ERVFE
2 EBCERT

»  %0ZR SPI il REDOP_RS_CFGL.INT1_DISI&E N 0 (FH4: 234474 F NORMAL 3 REDUCED
OPERATIONRZ) , MITERZA 2 EHEME|™EEFE (WD2_SEV_FAULT 5% ERR2_SEV_FAULT) 7E[ZFA
1 _EBCERT
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11 Interrupt function (INT)

11.2 Hr B E

RET3 ISHA B E SRS BT (EREHER) » S BDEEEDETS BN B AR FEE R,
hEFS I RIEESE (PSS MR BT RNE") &, BFETR/INEERE tincw » ZATEHTRICET
ERABEEITECES Mot o BTIEL M ERBT 3 | BIAO F— 1 _EFHA T4,

TR R ESWBIFEPRSEHFSET, THFEIER, RGBS sPI BN BB RFRZINES
Fé5.

tl NTx_to |

INTx ! :

request

|
I
Internal interrupt [
|
|
|

All interrupts flags T
cleared

& 69 FRETS B INTX BUBGE (B ERS B2 5E1ME)

11.3 hiT{EAA
ETIERT, PRk ER, EREENEES:
v NRER/NFRTBCRBEE tinmin ZEBTE tanco IRAZ BERRFIE T BRiinE (S1E
“EiEIEFE T ARITRSSRIZRATRET ) o
v AR twremin BBEY, FHEFAERUITEEERENER (BUE “NRPUIRSEE RiERE, NH
e &/ NP REER” )
v IR tivrmined IS EAFF BTEN A S (U720 IR B AT REDUCED OPERATION

v WR tanoBBY BHIEFFE RIS EREERR (BE “ORPErirEERIE M, M@
twr o FAAFPRT ) o EXMERT, WNEIERKAIFRT, (I IFX.INTMISS B i, F@E SPIJE
bR

(x=1,2)
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11 Interrupt function (INT)

t\NTx_min

INT1/2 I I

\J

i | t
Internal interrupt T T
request
All interrupt flags T
cleared
=] 70 R PUIRELE tivemin SHAZ AIHIERR, WK IR/ NKAREESEHA
w tINTxito |
I g
| |
| |
| |
| |
: tINTx_m\'n :
I | I
I | I
INT1 Id—bl [
I
: -
! I I o
: | t
|
t :
Internal interrupt ] :
request :
All interrupt flags T
cleared
= 71 B EBRFAA & AP RS SR A R i
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11 Interrupt function (INT)

t\ NTx_min_red tred_opx_to
| ¢ N !
INTx A [ [ ]
L
_| |_| I
Application reset :
|
| e e e e |
! t
Internal interrupt T
request
Application reset T
pending
= 72 BRI RS (i F A S i
| t\NTxito | | t\NTl_lo | |
! | . :
INT1 A | | | l I
| 1 | | | "
| | ! | I
t ‘ f '
| |
Internal interrupt ] ; : }
request ! | !
| | |
| ! |
All interrupt flags | T : l
cleared i [ i
| | |
| | | C\earance upon new
INTMISST : i I interrupt request
t
=] 73 Ehrhlr (NRPUFIREBIRTEE, NLEIEBET (tn o) FEAHYT)
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11 Interrupt function (INT)

11.4 B b (INT)

Raa EESYFE: thir (NT)
Ws=6.0VE36V; T;=-40°C & +150°C, FrERBEIMEXS T, ERBRANSIK PRIESHIA)

Parameter Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Output voltage hlgh level VINT_H 2 - - " VQuc2 VQuc[Min]; Int=-7 mMA; DS-1642
Parameter applicable to
INT1 and SYNC_IN/INT2

Output voltage low level VinT L - - 07 |V Int=5.5 mA; Parameter DS-1643
applicable to INT1 and
SYNC_IN/INT2
Pin output rise time tNT RISE |- - 25 |ns |CinTload= 50 pFY DS-1644
Pin output fall time ENT FALL |- - 25 |ns |CinTload= 50 pFY DS-1645
Minimum interrupt pulse tNTx min |90 |100 |150 |us 1) DS-1646

width for single
application use case

Interrupt pulse timeout tintxto |270 [300 |350 |us | DS-1647

Minimum interrupt pulse tintx minr |50 |55 |60 |ps |V DS-1649
width for dual application od
used case - application reset
pending

1) REZFEFNR, HIRITHEE
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12 Reset function (RESOUT)

12 S1{iThsE (RESOUT)
12.1 IheEHE R : E{iTheE (RESOUT)
12.1.1 A

SMUERBTFRIECEMEMREN—EANE (KAEA) HENRSR (RAE) #HITE. X
21 REDUCED OPERATION 3 HBY, NAE A ZBUEN,
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afineon

12 Reset function (RESOUT)

Application RESET Feset meodule
Irgyored 3k -as T
Pl e i Rt
=
A ‘ - r.i':‘_ — c::: —=[ Jwm
I
[ T - - = o
o]
Sysitem RESET 1
Irgyore 3k -as :' ,:
—_— :
[ e -
[ -
| e ==
s - - = . —L]
[ mmomr . -
— ’ ]
| ——— - -
[ e -
v -
74 S(THEERYTHEEEE
SMUERHE U TEMBE:
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12 Reset function (RESOUT)
v NASUERMNMEE, NREEXNA ERNIINASMMEES, WEFHBSIHE INTx (x=138
2) ERUENAEN ((WERTINEMAZHS (il REDOP_PW_CFG1.EN=1) )
v BRERATREAEN. NRBEUATEMYS, WERLSIH RESOUT EBUERAE(L:
KN RAE (L EES
ERNN A LARNEINAENMLES (NI A %S REDOP_PW_CFG1.EN =1 E%)

12.1.2 MRS (REDUCED OPERATION ENABLE)
12.1.2.1 y 01

WMREMENANA NI TYREEMAMLES 22—, N3 @EIEHEXPESIR (NTX) E4EE”
B BCERN S L :
« WD BX ERRx MM E#PE (WDx_SEV_FAULT B ERRx_SEV_FAULT) , iBZHENEAENEE

o 234 40F REDUCED OPERATION YRS (SPI I EZ DEV_STAT.STATE = 0x6) A, INIT itAf88—H
THA(INIT_TIMER_FAULT), iEZ0% INIT 1HBI288 (&N B E 080 E.

BHKE  (ted oppun) BIFFEERTSEIRTIET SPI#HITECE, HelERAUTARNITE:

Calculation tyed_opx_stw STEP

Pulse type 1 tred_opx_puw = STEP x 10 us (TYP) 1..8
(default): tred_opx_stw

Pulse type 2: | tred_opx_puw= STEP 100 ps (TYP) 1..8
tred_opx_stw 5

tred opx_stw B LUEIT SPI {iI REDOP_RS_CFG2.REDOP_RESOUT_APP_TBECE , ERIAE 10pus, STEPHE]
LLiEid SPI i REDOP_RS_CFG2.REDOP_RESOUT_APPx_DURIZE,

XX_SEV_FAULT

\J

Internal application
reset request

INTx

\J

t
75 HF=ERESBNAS MRS
(xx: ERR1/2 8f WD1/2 8% INIT i+AS 28480, FHEAER ERRL/2 8 WD1/2 Z2—)
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12 Reset function (RESOUT)

\J

FSM State
k NORMAL : REDUCED OPERATION
i

or
ERRx_SEV_FAULT

WDx_SEV_FAULT W

r 3
T t
Internal application Clear by SPI
reset request

I
: tred_apu_puw trec opn_puw |
INTx 4 | <
t
INIT timer & !
(intemal)
-~
tinrr

|
I
0 T t o
Start INIT timer
INITTIMER_SEV_FAULT

F 3 t

Internal application
reset request

76 BT INIT_TIMER_FAULT SEN R E I HCE
(x=1;2)

NREFITBCEN T AE MRS, NSRS EORAITIUTIRIE:
1. ERFERNPRECRERE thnmin red

2. BRPEEEHERF tedomo

3. HREBTEETE ted oppu FIPRTEKH
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12 Reset function (RESOUT)

\J

I t

Internal interrupt
request
|

WDx_SEV_FAULT
or
ERRx_SEV_FAULT

—

L

Internal application
reset request

tINTx_min_red I tred_opx_to | tre d_opx_puw

< > > >

I I

t

INTx

& 77 FRETECE RN A EALEE

ANER INIT 3+BY287E REDUCED OPERATION RS T Hi—2k, MIgsfs:

v 4ERE INIT_TIMER_FAULT,

v BUE— IR B E AL,

+ S EIINIT_ERR_APPX.REDOP_RES1; #XF&E HIREE@ID SPIERRIZ L,

+  {/3%F REDUCED OPERATION

YR 7E REDUCED OPERATION (KA T INIT itBI 283 HARG R, MBS

o HER— INIT_TIMER_FAULT

v BURRHAEN

»  IEEFHIZI INIT_ERR_APP1.REDOP_RES2 #1 INIT_ERR_APP2.REDOP_RES2 ; #[& KRG RIi&E
1T SPI JEBRIXLEFRIR (L,

o HNINTRKRES, BBREIE,

12.1.3 AZ{EL

12.1.3.1 1 %

S{IE S RESOUT AR, REFERIERR (kesour_ru) FFHIERIA Voue o —BRERFAEMFKY,
s FR=ET IS RESOUT RIER T Veesour ow RARKR E il

B LATE RESOUT M Voue 5IBIZ [Bli&EIE— N ENIMISMNER EHIEBRE, LANNIR{EER IS B AR IRIRE,

Datasheet 170 Rev. 1.00
2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
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12 Reset function (RESOUT)

afineon

e.gd.
QST_UV_FAULT

!

System reset
request

\j

A
RESOUT
VRESOUT Low \' >
& 78 RARH{SIBE

12.1.3.2 EEAMNRE

EX

RIBNEINARSHIE, S[IETHEN INTREEER“HKREN” (WARM RESET) Z«“EEE{I” (coLD

RESET) , iBBWNFEIE,

o« WNR5IMI RESOUT ARTF Vaesouriow, BRTRWHEBE (EEMENEERTRBHEE) KEX

7, MIRAREL” .

o WIRSIH RESOUT T Veesour Low BFFE AT 285N BRI KA, MFRA<BEEAI” o

A0SR INIT THBIES7E INIT B WAKE RS T Ei—R, MBS :

v BUEREL

o HER— INIT_TIMER_FAULT

» IREI INIT_ERR_APPX.SOFTRES; iZ{iIr]3@iY SPI ;&R

o EANINTRKES, EREIE

INSR INIT THETSR7E INIT RS T IESSHAE R, s

o BUERES(I, FREETREEBESRA

o 4RE INIT_TIMER_FAULT

v IR EEE(L INIT_ERR_APPX.HARDRES ; HBRiKFE/SRIE@id SPI &ERR

o HENINITIRRE, BRFEIE
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12 Reset function (RESOUT)

XX_SEV_FAULT I

-
t
Internal system reset
request

FSM State ! !
[l I
|
x > INIT ST
| t
|
Power rails #
ON
OFF
i t
DEV_CFG1.RESET_DEL DEV_CFG1.RESET_DEL
(tee) {tso)
A ] >
RESOUT !
VRESOUT_LOW -l ¥ 8
3 A
t
INIT timer 4 Hard reset
(internal) generation

;

0 A t

Start INIT timer Start INIT timer

INITTIMER_SEV_FAULT I

F 3 t
INIT_ERR_APPx.HARDRES

& 79 N, BMEMABEESE

SRR
ERRENE, SHEIEEMIERETE (tr) FBIIFHH S RESOUT IRE N B RN E L

WEMAERG, 38HFSFF QST. QUC M BUCKCORE IE LEBBFFIAR AR EBEFSIS R B RAFEXE
HE. RBEHLHKINY, 284

1. FRHEMERYE to

2. EiEUESIHI RESOUT IRB RS

S(ERNEEE

2 M POWERDOWN ¢ STANDBY [BzhH WUT #1 QST 2R, EMFERMEREINMERTHERIRE, 7S
U HWCFGo

E(IIERBEY(E] trp FI1EIZTTEY7EE 1728 DEV_CFG1.RESET_DEL FEZE,
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Multi-rail power management IC for systems up to ASIL D

12 Reset function (RESOUT)

12.2 BSFHE:. S48 (RESOUT)

R 45 BSFHE: E{uThée (RESOUT)
Ws=6.0VE 36V; T;=-40°C £ +150°C, FTERBEIENFiEH, ERBRANSIH (RIESZEUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
RESOUT start up delay tro_oms | 1.8 |2 22 |ms |RESOUT start up delay time |DS-1539
time 2ms is set to 2ms by HWCFG
1)
RESOUT start up delay time | trp 10ms |9 10 |11 |ms |RESOUT start up delay time |DS-1540
10ms is set to 10ms by HWCFG
1)
Pull-up current Iresout p |-180 |-55 |[-15 |PA | VResout<2.0V DS-2131
U
Low level VRESOUT_L - - 0.4 " VQuc: VQuc [Typ], DS-1558
ow Iresout= 3.5 MA
REDUCED OPERATION tred opx st |9 10 |11 |ps |Default configuration” DS-1648
configurable reset step w
(default)
REDUCED OPERATION reset | tred opx to |9 10 |11 |ps |Y DS-1650
timeout
Output fall time tRESOUT_F - - 25 ns CRESOUT,load =50 pFl) DS-1559
ALL

1) RESEFNR, HIRITEE

Datasheet 173 Rev. 1.00
2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
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13 T HIBRmIEZSF (MPS)

13 MizhlRmiESZR (MPS)
ZaFOSRITHIZRRIESZ R (MPS) ThiE, 1EZTNAEHAIE, UUTSEMHREEERK:
+ BT ERR1/2 5| ESNIR N SEAY MCU B4 (RESOUT)

v BFEMTRRNMSHBIMCU BAIEH4 (RESOUT)

«  BTFFRE INIT A28 (B1F5 REDUCED OPERATION) idHAREZ (INIT itBIE(ZELEES KRB MEH
By McU EfiZEMH (RESOUT)

»  HF ERRO S|BIYE / N M4% 2 /9 FAILSAFE, JNRflA T ERRO, 23HIEHEHN INITIRES, AR
FE A EH,

5N, XAEFLE] AR BT uC FHITHRIZ

2R FrERMAIEES =L E GHIELY, Azt BIR TR T 2o

B LAECE MPS 12 :

v EISREMY, BB HWCFG RAPBIIEIRIG BABRAYEBPRE,
MPS {RFIRFNTE ST — RN ERBIF G F SR

v BT SPIES

MPS #2I{ BRI LAITEFRE FSM RN T E AR (DEV_CFG1.MPS_EN) ,
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14 SPI

14 SPI

BITIMEIED (SPl) BROEMFUTHBZEIBEER, FE2WITENTHSMIURIE, BE 32U
EinEl. BUEMFRLIMSB FHi8. BIEpiRkiE (CPOL) 790, BIPPAEML (CPHA) A 1o

SPIfEFE 4 MEOESHITRAS M EIEER:
+ CSN: SPIFiE (REFER)

»  SCK: SPIBY#h

+  SDI: SPI#IEIEA

v SDO: SPIEkiEsEIH

CSN leading delay SPI shift clock period CSN trailing delay interframe time
tesn_LoeL 1ffser tosn_ToeL tr
Vesi
CSN
VesnL
SCK setup low time SPI clock high time SP! clock low time SCK hold low time
tsok s s o Iscr o
- [SCK_H CH_L
|-~ - ) I .
\ . Vscx
. ), o LY o & )
SCK  don’t care # Y 5 e %
Vsoi
P - N
SDI data $etup time |« SDI data hold time
tsoLser P tspi_HoLo
Vs
SDI don't care ( MSB LSB don’t care
Vsoi_L
SDO enable time SDO valid delay time SDO disable time
tsoo_en tspo_voeL tsoo_ois
> - - - 9 - >
c Vspo_H
SDO e undefined ( MSB ( LSB ) High impedsnce—
-+ . Vspo_L
)
[42] =0
<] 80 SPIES
V<N Al °
14.1 TheEHR . sPI
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14 SPI

14.1.1 sPI #iEE i
CSN high to low: SDO is enabled (low impedance). Min. CSN high-time to
Status information transferred to output shift register be ensured

v '
CSN _| R

R AR 1t

shifted! ! Data New data
|

SDI
SDO
81 SPI ¥UEER

LWL I CSN SIS B N R HIEIR BB 4EET, SPI{E@mFE. &1 SCK EFAB L, IS IEN SDI
(MSBit5E) , AIEHRIFEE sSDO (MSBitde) - SDI _ERIEIRETE SCK SN TR BIHITRME, SPI
BB CSN N “E 755 Mm& L. & CSN & F“=”EBFBt, SDO FSFEE.

SPI R HF R EHEERE

14.1.2 SPI IS
UTEBRENXT SPIMIEXHENX T SPI RS

14.1.2.1 SPI &£
SPI &g LA T MiZA Ax :

«  SDIN

+  SDO M

2 2 MEUNERG, SFERKEIsDIm, N (RiEhEE) SEKREIspom. B2 BRT
SPI {ZAIAYEE,
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14 SPI
SPI transfer
Byte 3 Byte 2 Byte 1 Byte 0
3] 24 23 16 15 8 7 9
) ] data field
SDI frame CRC field Address field high byte | Tow byte
a1 24 23 16 15 8 1 0
. ] data field
SDO frame CRC field Status field Nieh byte | Tow byte
82 SPI fFa%EH
14.1.2.2 SPI f55

SPI BRSSPI AR S NARSS TIRENARSS, HHMR SPIf&HaidARk. S—R SPIfEi (3BR) B&EH (W
1EHI28) RIXLLBIHRY SDIMIPRVIERIER, F—RSPIEH (EK) B SDO MEEFI—XRARSH

MMES, SERIRSTEXR. FRSPIHEH (M) €5 SDO MARKMMMNEE. SDIMEsET—X
ARSBIBERIER, SERIRIARS TR, E 83 RIR T SPIARSSHILEH,

SPI service

< >
» SPI transfer e SPI transfer »le SPI transfer q
sl i I !
s || AR AR AR
SDI ——| Service+1 request frame I——| Service+2 request frame I—
SDO-—I Service-1 response frame I———l Service+1 response frame |—
>
Time
83 SPI [RSZF{EHE X
14.1.2.3 SP1 IREYARSS
FEENARSB EE ™R SPI R (5K SPI&IaFNMmAL SPI &%) o Bl 84 BT IRENARSB VLM,
1E3R SPI &% SDI i
+  CRCFER: CRCEMITEIEENET 14.1.25
o HIUEFES: MEFERRVEMAN FF, ZETEXI—MEERS.
v HRTE: HUEFERESEFRENEFESSAMIIL,
MRz SPI &%) SDO il
+ CRCFEL: CRCENITEIZFNET 14.1.2.5
o REFH: REFERIAAIFINET 14.1.26
v HURTEL BUEFERESTEIEK SPI &5 SDI M F AN FFSNE
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14 SPI
SPI read service
1. Request SPI transfer 2. Response SPI transfer
Byte 3 Byte 2 Byte 1 Byte 0 Byte 3 Byte 2 Bytel Byte 0
31 24 23 16 15 8 7 0 31 24 23 16 15 8 7 0
SDI frame CRC field o REgS TR (R R Request SDI frame of the next service
Address field high byte | low byte
3l 24 23 16 15 8 7 0 31 24 23 16 15 8 7 0
SDO frame Respone SDO frame of the previous service CRC field Status field gl (R )
high byte | low byte

84 RENARSS BV St

14.1.2.4 sPI 5 \fRSS
5 ANREEETR SPI 55 (53R SPI ST SPI 55) o [ 85 Bim 7 i2EURS L1,

B3R sPI &5 sDI il

v CRCFE: CRCEMITEIZFINET 14.1.25
o HIEFES MIFEREENE NNFFERMLE
v BIBRTFE: BIBFREANEANTEFSENE,

MRz SP1 5% SDO Mo
+  CRCFE: CRCEMITEIFEENET 14125
o REFE: REFEIHRBEIFENET 14.1.26

v IEFR BIEFRESFESRS NGRHIE.

SPI write service
1. Request SPI transfer 2. Response SPI transfer
Byte 3 Byte 2 Byte 1 Byte 0 Byte 3 Byte 2 Byte 1 Byte 0
31 24 23 16 15 8 7 0 i 24 2 16 15 8 7 0
SDI frame CRC field Sl i RS Rl (EEATEE] Request SDI frame of the next service
(Address field) high byte I Tow byte
31 24 2 16 15 8 7 0 31 2 »n 16 15 8 7 0
SDO frame Respone SDO frame of the previous service CRC field Status field g DT E)
high byte | low byte
85 SPIEANIRSHEH
=
14.1.2.5 CRC FE
=z || jlpdre N N N - —
KEMFIEHISRMBHNAERIRT CRCITHE, CRCIHERF SAE J1850 #7/£RY CRC8,
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14 SPI

CRC8 ITE B EMENEHE 2 7E CRCAUTOSAR #ISERRZS 4.3.1 REFTEAR, LT c# mIIEMAERETITE
CRC8 FNE %,

Byte crc8(Byte[] data ,uint length) {
Byte crc;
uint i,bit;

//Inital value must be @xFF
crc = OxFF;
for ( i=0 ; i<length ; i++ ) {
crc = data[i];
for ( bit=0@ ; bit<8 ; bit++ ) {
if ( (crc & ox80)!=0 ) {
crc <<= 1;
crc ~= @x1D; //Polynomial is ex1D

}
else {

crc <<= 1;
¥

}

return (Byte)~crc;

Rz HI28 & sDImih Ay CRC (BIET) , FEMIEE SDO AR CRC (BRET) o
2318 SDO MRy CRC (BIET) , HEMIEE SDImiFHY CRC (BILET)

o

14.1.2.5.1 CRC fizHl 20 32

CRC itE

CRCITEEIELLT sDImicE (& 86)
¢ HIEFEREAFED
’ ?&HEELER 11€F13

o HINEFES
Byte 3 Byte 2 Byte 1 Byte O
31 24 23 16 15 8 7 0
SDI frame CRC field Address field Data field (high byte) | Data field (low byte)
Over these elements a byte by byte CRC calculation is performed. The
algorithm starts with Byte 0
86 ¥ SAE J1850 CRC I EHMF IR

ATREFRE IR, EANFESEMIE 83, , CRCEE (BIFE 14.1258) FEUTRASH:
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14 SPI

v RAFTHESHREE:
v HWASEKE: 3

{F24, 01y, 834}

CRCITEMERRE 37 WA MRITHIZS & IXHY SDI taNE] 87 FA7Ro

Byte 3 Byte 2 Byte 1 Byte O
31 MSB 24 23 16 15 8 7 0
SDI frame CRC field Address field Data field (high byte) | Data field (low byte)
374 834 01y F2u
87 SDI {7~ {5
CRCIE&E
CRCIEEIELUT SDO miycE (& 88) :
BIRFRARALF
v BIREFES LL-?—'D
i '{k/u\%ﬁﬁ
»  CRCFE
Byte 3 Byte 2 Byte 1 Byte O
31 24 23 16 15 8 7 0
SDO Frame CRC field Status field Data field (high byte) | Data field (low byte)
Over these elements a byte by byte CRC calculation is performed. The algorithm starts with Byte 0
88 SAE J1850 CRC e &M F T FF
T
WMRHBITHIZFZUEIE 89 M , M CRCEZE (BIE 14.1255) FEUTHRASHC

¢ BANF
v RABHKE: 4

TIRBEEIRE: {F2u, 014, 834, 374}

CRC BRI RANINIRLE N 3By » R EHMEEEREMERIR, {8 3B, TEAUTOSAR CRC B H#

MBI
Byte 3 Byte 2 Byte 1 Byte O
CRC field Status field Data field (high byte) Data field (low byte)

SDO frame 37u 83u 01n F2u

89 SDO HEZR R

14.1.2.5.2  CRC 23{F4bIE

CRC it ®&

CRCIHEBIELLT sbo mirtx (B 90) :

v HIEFREAFD

¢ BIEFRSAFD

¢ RKEFE
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14 SPI
Byte 3 Byte 2 Byte 1 Byte O
31 24 23 16 15 8 7 0
SDO Frame CRC field Status field Data field (high byte) | Data field (low byte)
Over these elements a byte by byte CRC calculation is performed. The
algorithm starts with Byte O
& 90 SAE J1850 CRC I+ E M FHIRE

%E;%;iﬂ;%&?ﬁ&ﬁ@ﬁﬁg 83y HEHIEFERMIE 01F2,, M CRCEE (BRRET 14.1.25) FELUTH
=X .

o WANFTHBSHEIE. {F24, 014,834}

o RIABSHKE: 3

CRCITEHIERRE 37ho
Byte 3 Byte 2 Byte 1 Byte O
31 MSB 24 23 16 15 8 7 0
SDO frame CRC field Status field Data field (high byte) | Data field (low byte)
374 834 01y F24
91 SDO 15 R
CRC 12

CRCICEBIELLT sDItircEx (B 92)
v BIEFEEAFET

v BIEFEEAFET

o HEHEFER

v CRCFER
Byte 3 Byte 2 Byte 1 Byte O
31 24 23 16 15 8 7 0
SDI frame CRC field Address field Data field (high byte) | Data field (low byte)
Over these elements a byte by byte CRC calculation is performed. The algorithm starts with Byte O
B 92 SAE J1850 CRC i+ B FH|AF
Nk

AR BIAEUEIE 93 RN, M CRCEE (BRE 14.1.25F) FELUTRASE:

o BAFTIHSEHEUE: {F24, 014, 834, 374}

v HBABHKE: 4

CRCHEMLERIAZ N 3Br . FRIVERMKEMERIR, {8 3B.TE AUTOSAR CRC ST A4 FR A B 1134,
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14 SPI
Byte 3 Byte 2 Byte 1 Byte O
31 MSB 24 23 16 15 8 7 0
CRC field Address field Data field (high byte) | Data field (low byte)
§DI frarme 374 834 014 F24
93 SDI ti 1

14.1.2.6 REFEL
04 BT T IRS TR, 12T RN SEAE RS F BRI THAE,

BIT number in the SDI frame of a reponse command

23 22 21 | 20 | 19 [ 18 | 17 [ 16
Res LFOK Can be defined by the product
94 REFERNEH

ZIKETE SDO MUASFERRISE 21 (U ZI5E 16 UHSEIM T AT IFE:

& 46 REREREFE

Bit number Bit number Function

referred to SDO |referred to

frame status field
[21] [5] INTMISS: Flag for interrupt not serviced in time tim to
[20] [4] MON: Flag for monitor interrupt (IF1.MON)
[19] [3] OTW: Flag for overtemperature warning interrupt (IF1.OTW)
[18] [2] CL2ERR: Flag for fault detected on WWD2, FWD2 or ERR2
[17] [1] CL1ERR: Flag for fault detected on WWD1, FWD1 or ERR1
[16] [0] ERRMISS: Flag for fault detected on any ERR[X]

AR

B IRTE 8= /T — 2 15K ET T

14.1.2.6.1  ER5—M OK (LFOK)

*xar Efa—Mmi oK

Encoding Description

Op Error encountered in the SDI frame of last request frame
1, Read service or write service successfully executed

5 14.1.2.7 ENAT IR IEM LFoK =0 HRE o

AR

EINTELNIE SPI i Z FIFGE LFOK BUIRES, X5 INT %
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14 SPI

14.1.2.7 HI=VLE

R SPIBIERERPE (BN 48), LFOKUBENM N0 (EREK4T) . EXMIBERT, ML SPI{EiE
BEEIRMNE, B o5 B/R T ML SPI{ZiaBvsEt,

Response SPI transfer
Byte 3 Byte 2 Byte 1 Byte O
31 24 23 16 15 8 7 0
SDI frame Request SDI frame of the next service
31 24 23 22 16 15 12 11 0
.
SDO frame CRC field i T status field Bl
R CEC EN
& 95 BRI SPI &5

HIRAEHEUTER DA
v BEHERAE (CEC)
v RS (EN, {ERERER)

&as SPIEEHFE

CEC Description

0x0 reserved

0x1 Frame error detected - frame frame length invalid of previous SPI communication - frame
ignored

0x2 CRC error detected - frame ignored

0x3 reserved

0x4 Access to none existing register (if SPl interframe is >5.2 us)
If SPlinterframe is <5.2 us an error frame of 0xF1000000 can be responded instead

0x5 reserved

0x6 reserved

Ox7 Internal error while accessing a register

2R HIRIKZR T BB IS RS, IEHRE %

14.1.2.8 MPS ON K4 SPI P iz

MR MPS BEBH, HEA MCUTEIE ERR/WD, MIZSHRFEFHN INIT IR, FHLARESOUT AEEBFHITHIS
w=E5o

AFZE INT EHERERHITHRLES, REEE—1x% 75us WEOHA, 7ELEHAE SDO N HE
ERKMETE] (2.5us) ABERTF. S0 spitia]EfRERFE, BIEIEREHMIT, HEHT— SPImAY, SDO
IR EE 0xF1000000 F&iRM (“KBEAREIR") o R LISHE U T ME—XI B RE R IS4
o BEWlEEEEE 2.5 us (HAEYE)
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14 SPI

o fESPIAEREFREEREIE RN EEEE S
o YOERXY ERR A1 WD HATHPEENMIR, BINMEPEENRFLE, EHE SS01 TEE 75us RS SPI
BfE. BTFEIMULER, sS01 ESLMRZRE] INIT EH 55 T 30 uso

14.2 BS4HE: SPI
+&a9 BSKHE: spI
Vis=6.0VE 36V; T;=-40°C E +150°C, FRERBEIMEN T, ERBEFANSIM (RIESHEIHA)
Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

SPI timing
SPI frequency fspi - - 10 |MHz |? DS-1577
CSN leading delay tesn_LDEL |200 |- - ns |Y DS-2075
CSN trailing delay tesn_TpeL | 100 |- - ns |¥ DS-1579
Interframe time tr 1 - - Ms | CSNrising to CSN DS-1580

falling edge ¥/
SCK setup low time tsck_seTL |100 |- - ns | DS-1581
SCK clock high time tsck v |45 |- - ns |Y DS-1582
SCK clock low time tsck L 45 |- - ns |Y DS-1583
SCK hold low time tsck_mpL |100 |- - ns |V DS-1584
SDI data setup time tspi ser |10 |- - ns | DS-1585
SDI data hold time tsooo (10 |- |- [ns |7 DS-1586
SDO enable time tspo_EN |- - 5 |ns |Y DS-1587
SDO valid delay time (high  [tspo voeL |- - 136 |ns | Cspo,load DS-1588
frequency) =50 pF; fsp< 1 MHz Y
SDO valid delay time (high tspo_vDEL |- - 36+ |ns | Cspojoad=50 pF; 1 MHz < DS-1589
frequency) 0.1/ fspi< 10 MHZ ¥

fspi

SDO disable time tspo pis |- - 100 |ns |Y DS-1590
SPlinput signal rise time tspir - - 100 [ns |fsp<1MHz; Parameter DS-1591
(SDI, SCK, CSN) applicable to all SPlinput

pins SDI, SCK and CSN ¥
SPlinput signal rise time tspir - - 0.1/ |ns |1MHz<fsp <10 MHz; DS-1592
(SDI, SCK, CSN) fspi Parameter applicable to

all SPIinput pins SDI, SCK

and CSN 7
SPlinput signal fall time (SDI,| tsp ¢ - - 100 |ns |fsp<1MHz; Parameter DS-1593
SCK, CSN) applicable to all SPlinput

pins SDI, SCK and CSN %/

(RBETR......)
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14 SPI

K49 (48) EBSIHE: spI
Ws=6.0VE 36V; T;=-40°C &£ +150°C, FTERBEIMENFiEH, ERBRANSIH GRIESZHUE)

Parameter Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

SPlinput signal fall time (SDI,| tsp ¢ - - 0.1/ |ns |1MHz=fsp <10 MHz; DS-1594
SCK, CSN) fspy Parameter applicable to

all SPIinput pins SDI, SCK

and CSN ¥
SPI microcontroller interface
SPlinput voltage high level |Vgp 2 - Voue |V Vspiincreasing, DS-1596

Voue= Voue [Min]; Parameter
applicable to all SPlinput
pins SDI, SCK and CSN

SPlinputvoltage low level | Vsp | 0 - 08 |V Vspdecreasing; Parameter DS-1597
applicable to all SPlinput
pins SDI, SCK and CSN

SPlinput voltage hysteresis |Vsp pys |- 200 |- mV | Vouc= Vauc[Typl; Parameter | DS-1599
applicable to all SPIinput
pins SDI, SCK and CSN

SPIlinput capacitance Csp - 4 15 |pF |Parameter applicable to |DS-1600
all SPlinput pins SDI, SCK
and CSN %/
CSN pull-up current lesn -180 |-55 |- MA | Vesn< VouclTypl ¥ DS-1601
SCK pull-down current Isck - 135 [330 |pA | Vsck=Vouc[Typ] ¥ DS-1602
SDI pull-down current Ispi - 135 |330 |pA |Vspi= VQUCl) DS-1603
SDO output voltage high level | Vspo g 2 - - \Y Vauc 2 Vouc[Min]; DS-1605
Ispo=-7T mA Y
SDO output voltage low level |Vspo L - - 07 |V Ispo=5.5 mA Y DS-1606
SDO tristate capacitance Cspo - 4 15 |pF |Y DS-1607
SDO tristate leakage current  |/spo_leak |-10 |- 10 |pA Y DS-1608
1) REIEFNR, BIRIHEE
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15 Reset classes

15 p=RiE? ¥l

SHE 6 MEML. BMIFEREOEAXANNEMRINZ—, HELZEEULS T HBYESFY
MRt E N AEEME, EURFINUERSREN, UETFT—IKENEMNLTTEE8RIENE
5 (Fi0: R3EIER2, R2ELERL, ..) o

15.1 RO - S5

RELUTESHR, DEAENMNELT ROMNNUFEBEEMNEENE:
+  POR (EEEfI, WFFHEh)
+  STANDBY no WUT AND no QST J#E (GH#\ STANDBY IR, FEUEMREE IS, W REREARES QST)

15.2 R1 - E{U4k5!

REUTEHR, DEAENMNELT RINUFEBEEMNEENE:
+  POR

«  STANDBY no WUT AND no QST i&i&

+  STANDBY

15.3 R2 - E{U4k5!

RELUTEHR, DEAENMNELT R NUFEEEMNEENE:
+  POR

+  STANDBY no WUT AND no QST &5&

+  STANDBY

+  FAILSAFE

15.4 R3 - E{U45!

RELUTEHR, DEAENMNELT RRNWNUFEEEMNEENE:
+  POR

+  STANDBY no WUT AND no QST i&5&

+  STANDBY

+  FAILSAFE

+  RESOUT HIfE

INIT GEN INIT IRZS)

15.5 R3_C1- 2145

REUTEGR, DEAEMNRTR_C1HMUFEREMNNES(E:
+  POR

+  STANDBY no WUT AND no QST i&i&

+  STANDBY

*  FAILSAFE

+  RESOUT HIfE

¢ INIT

»  REDUCED OPERATION (FHIZFE 1 #[E5| #2973 NREDUCED OPERATION)

BFILE %5 N EFFRRMAFEREIE:

+  ERR1_RS_CFG
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15 Reset classes

WD1_RS_CFGO
WD1_RS_CFG1
FWD1_RS_HBTP_CFG
WWD1_RS_CW_CFG
WWD1_RS_OW_CFG
FWD1_STAT
WWD1_ECNT_STAT

15.6 R3_C2- EI45
BELTEAR, HEAEMET R C2MUZESE RS E:

POR

STANDBY no WUT AND no QST #0&

STANDBY
FAILSAFE

RESOUT FI{k
INIT

REDUCED OPERATION (FHINZFH 2 #IF&E5 | f2AY# N\ REDUCED OPERATION)

BTt EURANFEFSMAUFERN:

ERR2_RS_CFG
WD2_RS_CFGO
WD2_RS_CFG1
FWD2_RS_HBTP_CFG
WWD2_RS_CW_CFG
WWD2_RS_OW_CFG
FWD2_STAT
WWD2_ECNT_STAT
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16 Collection registers, error reporting and clearance of bitfields

16 SEFFR. BIRRENUFERBRR

MRZEMENEIREY, [EFIIRBEIRSTEFS (BBRKRERE) . ATEKIZHER, £S85F:S
S T B — IR FSRE—E, HEESTEFESPURE— ML, BEREXZER, EATER
BEF—TPOENESTERHERBRBIRIRGHER, MARSREEIFEREIZSESS. R REDUCED
OPERATION BB HARE NN ALIZANZEERE, WENREAENEEMPER, NRRER
REDUCED OPERATION, XLLENEHNFEREIEZEN, FERINEMATENER,

BTN AAIE N1 KB BREBFE A E IR, HEME LS AT,

Iteh, SERIRERARME T FrREIREFIMNIEE, —ARRWE, ™EHFE (xx_SEV_FAULT) FELHE
(xx_WARN_FAULT) 2BX3I89,

TEHPE:

T EHERIESH I RF BTN ARSI RENTESH, ZEHRESBNETSASE, HEABE
TH/AAE, ALEREATFEFANERGITRSES, RIBHEEER, BHITZAMESZIR, FINRENL.
S (B4 N FAILSAFE, TEEAERT, #ELE SS01/2155, REFEANNAERLEREIET, &%
MEHBNRZ RS,

WEES.

EESKREFHISFBRITENRASHINESFEX, EXEEHARASEHERRNANIEEINGE, KHF
RrRNHIMBPEE S, BNANATFIEENRERS, SS012 F2ERTERE.

16.1 BiRREER A
fili 25 CRBT (INT) BOSR SWIRET IFx S178R0, EHEERDRgNEATIE TET,

& 50 B ERRET - IKRFFER: IFL

IF1 bitfield Error register Error class Error bitfield Description

SYSFAIL_ERR SYS_STAT_APP1 ERRXx_WARN_FAULT |ERRO_ERR ERRO monitoring
error AND ERRO
recovery is
enabled

ERR1_ERR ERR1 monitoring
error AND ERR1
recovery is
enabled

WDx_WARN_FAULT |WWDI1_ERR WWD1 missed or
incorrect service
(error counter

below threshold)

FWD1_ERR FWD1 response
missed or
incorrectly triggered
(error counter
below threshold)

SYS_WARN_FAULT

(REETR......)
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16 Collection registers, error reporting and clearance of bitfields

& 50

(£8)

B ERRET - WRFFER: IFL

IF1 bitfield

Error register

Error class

Error bitfield

Description

FSM_NOOP

State

transition not
existing or

transition conditions
not fulfilled.

FSM_TRFAIL

State transition into
low power state
(STANDBY or SLEEP)
failed/interrupted
(e.g. by WAK or ENA)

BUCKCORE_SVS_NO
K

Static voltage
scaling not
performed due to: -
Device beingno in
INIT or NORMAL -
BUCKCORE voltage
setto 1.15V

BUCKCORE_SVS_OK

Static voltage
scaling completed
successfully.

APP2_FAIL

Application 2

was reason for
entering REDUCED
OPERATION

WUT_EVT

WAKE_STAT_APP1

WAKE_EVENT

ENA

ENA signal detected

WAK

WAK signal detected

WUuT

Wake-up timer
(WUT) expired and
woke up the device

SPI

SPI command woke
up the device

SPI_FAIL

SPI_FAIL_STAT_AP
P1

SPI_WARN_FAULT

LOCK

Lock of
protected
registers was
unsuccessful

CRC

CRC wrong

FR_LEN

Frame length wrong

ADR

Invalid address

CS_TO

CSN timeout after
2ms

MON

STG_STAT_APP1

VMON_WARN_FAULT

BUCKIF

Short to ground at
BUCKIF BUCKIF is
switched off

(RBETR
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16 Collection registers, error reporting and clearance of bitfields

& 50

(88) IRERKPUT - WEFES:. IF1

IF1 bitfield

Error register

Error class

Error bitfield

Description

UV_STAT_APP1

INTSUP_STAT_APP1

QCO

Short to ground at
QCOQCOIis
switched off

QVR

Short to ground at
QVR QVRis switched
off

VMON1

Short to ground at
VMON1 VMON1 rail
is disabled

VMON2

Short to ground at
VMON2 VMON2 rail
is disabled

PREREG

Undervoltage at
PREREG

BOOST

Undervoltage at
BOOST

QCO

Undervoltage at QCO

BUCKIF

Undervoltage at
BUCKIF

QVRUV

Undervoltage at QVR

VMON1

Undervoltage at
VMON1

VMON2

Undervoltage at
VMON2

PMU_RED

Internal error;
Always needs to be
read when waking
up from FAILSAFE
(IF register is not
being setin
FAILSAFE but
INTSUP_STAT_APPx
could have been set)

PMU_MAIN

Internal error;
Always needs to be
read when waking
up from FAILSAFE
(IF register is not
being setin
FAILSAFE but
INTSUP_STAT_APPx
could have been set)

(RBETR
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16 Collection registers, error reporting and clearance of bitfields

& 50

(£8)

B ERRET - WRFFER: IFL

IF1 bitfield

Error register

Error class

Error bitfield

Description

BG12_0OV

Internal error;
Always needs to be
read when waking
up from FAILSAFE
(IF registeris not
being setin
FAILSAFE but
INTSUP_STAT_APPXx
could have been set)

BG12_UV

Internal error;
Always needs to be
read when waking
up from FAILSAFE
(IF register is not
being setin
FAILSAFE but
INTSUP_STAT_APPXx
could have been set)

OT_WRN_OC_ERR

OT_WRN_OC_STAT_
APP1

OTOC_WARN_FAULT

IVCC_OC

Internal error

QST_OC

QST overcurrent

BUCKCORE_OTWRN

BUCKCORE
overtemperature
warning

BUCKIF_OTWRN

BUCKIF
overtemperature
warning

BOOST_OTWRN

BOOST
overtemperature
warning

BOOST_OC

BOOST overcurrent

QUC_OTWRN

QucC
overtemperature
warning

QCO_OTWRN

QCO
overtemperature
warning

QVR_OC

QVR overcurrent

ABIST

ABIST_WARN_FAULT

ABIST finished
execution

INTMISS

Interrupt flags not
cleared after
tINTX_to

(x=1;2)

YNEE /5B REDUCED OPERATION, ARG E LTI
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16 Collection registers, error reporting and clearance of bitfields

=51 THIRERRUT - BPREE - WEFEFSR: IR2
IF2 bitfield Error register Error class Error bitfield Description
SYSFAIL_ERR SYS_STAT_APP2 ERRx_WARN_FAULT |ERRO_ERR ERRO monitoring
error
ERR2_ERR ERR2 monitoring

error AND ERR2
recovery is enabled

WDx_WARN_FAULT |WWD2_ERR

WWD2 missed or
incorrect service
(error counter below
threshold)

FWD2_ERR

FWD2 response
missed or incorrectly
triggered (error
counter below
threshold)

SYS_WARN_FAULT  FSM_NOOP

State transition not
existing or

transition conditions
not fulfilled.

FSM_TRFAIL

State transition into
low power state
(STANDBY or SLEEP)
failed/interrupted
(e.g. by WAK or ENA)

BUCKCORE_SVS_NO
K

Static voltage
scaling not
performed due to:

- Device being notin
INIT or NORMAL

- BUCKCORE voltage
setto1.15V

BUCKCORE_SVS_OK

Static voltage
scaling completed
successfully.

APP1_FAIL

Cluster 1 was reason
for entering
REDUCED
OPERATION

WUT_EVT WAKE_STAT_APP2 | WAKE_EVENT ENA

ENA signal detected

WAK

WAK signal detected

WUT

Wake-up timer
(WUT) expired and
woke up the device

(REAKTR......)
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%51 () $EIRERPYT - BIREE- KEFTFSS: IR2
IF2 bitfield Error register Error class Error bitfield Description
SPI SPI command woke
up the device
SPI_FAIL SPI_FAIL_STAT_AP |SPI_WARN_FAULT LOCK Lock of protected
P2 registers was
unsuccessful
CRC CRC wrong
FR_LEN Frame length wrong
ADR Invalid address
CS_TO CSN timeout after 2
ms
MON STG_STAT_APP2 VMON_WARN_FAULT | BUCKIF Short to ground at
BUCKIF BUCKIF is
switched off
QcCo Short to ground at
QCOQCOis
switched off
QVR Short to ground at
QVR QVR s switched
off
VMON1 Short to ground at
VMON1 VMONL rail
is disabled
VMON2 Short to ground at
VMON2 VMON2 rail
is disabled
UV_STAT_APP2 PREREG Undervoltage at
PREREG
BOOST Undervoltage at
BOOST
QCo Undervoltage at QCO
BUCKIF Undervoltage at
BUCKIF
QVR Undervoltage at QVR
VMON1 Undervoltage at
VMON1
VMON2 Undervoltage at
VMON2
(RBELT!......
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(82) SEIRERAYT - BIRBE - KEFEFR: IFR2

51

IF2 bitfield

Error register

Error class

Error bitfield

Description

INTSUP_STAT_APP2

PMU_RED

Internal error;
Always needs to be
read when waking
up from FAILSAFE
(IF register is not
being setin
FAILSAFE but
INTSUP_STAT_APPXx
could have been set)

PMU_MAIN

Internal error;
Always needs to be
read when waking
up from FAILSAFE
(IF register is not
being setin
FAILSAFE but
INTSUP_STAT_APPx
could have been set)

BG12_0OV

Internal error;
Always needs to be
read when waking
up from FAILSAFE
(IF register is not
being setin
FAILSAFE but
INTSUP_STAT_APPx
could have been set)

BG12_UV

Internal error;
Always needs to be
read when waking
up from FAILSAFE
(IF registeris not
being setin
FAILSAFE but
INTSUP_STAT_APPXx
could have been set)

OT_WRN_OC_ERR

OT_WRN_OC_STAT_
APP2

OTOC_WARN_FAULT

IVCC_OC

Internal error

QST_OC

QST overcurrent

BUCKCORE_OTWRN

BUCKCORE
overtemperature
warning

BUCKIF_OTWRN

BUCKIF
overtemperature
warning

BOOST_OTWRN

BOOST
overtemperature
warning
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=51 () SBIREPU - EIRZ(E - WEFTESE: IFR2
IF2 bitfield Error register Error class Error bitfield Description
BOOST_OC BOOST overcurrent
QUC_OTWRN QuC
overtemperature
warning
QCO_OTWRN QCo
overtemperature
warning
QVR_OTWRN QVR overcurrent
ABIST - ABIST_WARN_FAULT |- ABIST finished
execution
INTMISS - - - Interrupt flags
not cleared after
tINTX_to
(x=1;2)
16.2 RIS SEB#EE INIT T REDUCED OPERATION

BRAZFEN INT ASHEIRBE R SML—
IHFEFESHPEENFHIITF TFERFP. £ MPS (BRHUzHIRRIEE (MPS) ) BRAER

B INITHEREASAHE L

MNEMIL (RESOUT) , HUKETE INIT_ERR_APPXx ZH1F85H,

T, R

+52 SHBE INITNHEIR - WEFFSES: INIT_ERR_APP1

INIT_ERR_APP1 Error class Error register Error bitfield Description

bitfield

VMONF VMONUV_SEV_FAUL |UV_STAT_APP1 BUCKCORE BUCKCORE

T undervoltage
QuC QUC undervoltage
QST QST undervoltage

WWD1_EC WDx_SEV_FAULT - - WWND1 incorrectly
triggered and error
counter reaches
threshold

WWD2_EC - - WWD2 incorrectly
triggered and error
counter reaches
threshold

FWD1_EC - - FWD1 incorrectly
triggered and error
counter reaches
threshold

(RBETA......
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(&) SHBE INITIEIR - WET 8. INIT_ERR_APP1

+ 52

INIT_ERR_APP1
bitfield

Error class

Error register

Error bitfield

Description

FWD2_EC

FWD2 incorrectly
triggered and error
counter reaches
threshold

ERR1

ERRx_SEV_FAULT

ERR2

ERR1 signal is
outside of valid
frequencies (if
recovery enabled:
longer than tREC
before being set)

ERR2 signal is
outside of valid
frequencies (if
recovery enabled:
longer than tREC
before being set)

REDOP_RES1

INITTIMER_SEV_FAU
LT

REDOP_RES2

SOFTRES

HARDRES

INIT timer expired
the first time in
RED. OP. due to
application 1 not
being able to
reinitialize

INIT timer expired
a second time in
RED. OP.

INIT timer expires
1st time > Soft
reset issued

INIT timer
expires 2nd time
consecutively >
Hard reset
issued

(x=1;2)

WER =S A REDUCED OPERATION, A& E LA TL:

& 53

SEBE INTHEIR - BRIEE - IkEFFE!

INIT_ERR_APP2

INIT_ERR_APP2
bitfield

Error class

Error register

Error bitfield

Description

VMONF

VMONUV_SEV_FAUL
T

UV_STAT_APP1

BUCKCORE

BUCKCORE
undervoltage

QucC

QUC undervoltage

(RBATA......
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& 53

() SHEEE INTHEIR - BIRIEE- WEFF28. INIT_ERR_APP2

INIT_ERR_APP2
bitfield

Error class

Error register

Error bitfield

Description

QST

QST undervoltage

WWD1_EC

WWD2_EC

FWD1_EC

FWD2_EC

WDx_SEV_FAULT

WWD1 incorrectly
triggered and error
counter reaches
threshold

WWD2 incorrectly
triggered and error
counter reaches
threshold

FWD1 incorrectly
triggered and error
counter reaches
threshold

FWD2 incorrectly
triggered and error
counter reaches
threshold

ERR1

ERR2

ERRx_SEV_FAULT

ERR1 signal s
outside of valid
frequencies (if
recovery enabled:
longer than tREC
before being set)

ERR2 signal is
outside of valid
frequencies (if
recovery enabled:
longer than tREC
before being set)

REDOP_RES1

REDOP_RES2

SOFTRES

(RIBET;......
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& 53 (%) SHBEE INITVIEIR - BRRE - KEEFF28 . INIT_ERR_APP2
INIT_ERR_APP2 Error class Error register Error bitfield Description
bitfield

HARDRES — — INIT timer

expires 2nd time
consecutively >
Hard reset
issued

(x=1;2)

16.3 BRI E S HIZE FAILSAFE

R & FEE FAILSAFE BV IRSWICRIES 7P, ME—FIIMNE ABIST fil, {X3H ABIST HiiTHRIE) R £ iR
SHIIHFFEE INIT I FAILSAFE B, ASRBHEHE(, MXAEFHASHMEREEZ.

i 54 SHIZE FAILSAFE BViE1X - IREEZF 7728 SYSFAIL_STAT_APP1

SYSFAIL_STAT_APP1 | Error class Error register Error bitfield Description
bitfield

QST_QUC_VOLTSEL |VOLTSEL_SEV_FAU Voltage selection
LT error.5Vor3.3

V might be corrupt
and not correctly
selected.

BUCKIF_VOLTSEL - - Voltage selection
error.1.8 or3.3V
might be corrupt and
not correctly
selected.

BUCK_CORE_VOLTSE - - Voltage selection
L error. Core voltage
might be corrupt.

oT OT_SEV_FAULT OT_STAT_APP1 BUCKCORE BUCKCORE thermal
shutdown

BUCKIF BUCKIF thermal
shutdown

BOOST BOOST thermal
shutdown

QucC QUC thermal
shutdown

QCo QCO thermal
shutdown

SAFETY_AREA Overtemperature of
safety area

(REAKTR......)
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= 54 (82) SHIEZE FAILSAFE RUSHIR - KSR F 7788 . SYSFAIL_STAT_APP1
SYSFAIL_STAT_APP1 Error class Error register Error bitfield Description
bitfield
VMON VMON_SEV_FAULT |STG_STAT_APP1 BUCKCORE BUCKCORE short to
ground
BOOST BOOST short to
ground & Severe
undervoltage
QuC QUC short to ground
QST QST short to ground
PREREG PREREG short to
ground & Severe
undervoltage
OV_STAT_APP1 BUCKCORE Severe overvoltage
at BUCKCORE &
BUCKCORE OV
BUCKCORE_FB_OP |Feedback open

EN

PREREG Severe overvoltage
at PREREG &
PREREG OV

BUCKIF Severe overvoltage
at BUCKIF & BUCKIF
ov

BOOST BOOST OV

QuC Qucov

QcCo Qcoov

QVR QVROV

QST QST OV

VMON1 VMON1 OV

VMON2 VMON2 OV

INTSUP_VDD2V5

Internal 2V5 rail
overvoltage

INTSUP_IVCC

Internal IVCC
overvoltage

UV_STAT_APP1

INTSUP_VDD2V5_UV

Internal 2V5 rail
undervoltage

INTSUP_IVCC_UV

Internal IVCC
undervoltage

(REETR......)
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R 54

() SIZZE FAILSAFE BI5EIR - KSR F7F28 . SYSFAIL_STAT_APP1

SYSFAIL_STAT_APP1
bitfield

Error class

Error register

Error bitfield

Description

INTSUP_STAT_APP1

BIAS_HI

Internal bias current
too high

BIAS_LOW

Internal bias current
too low

VBAT_OV

VS oV

FSM_INITTIMER

INITTIMER_SEV_FA
ULT

FAILSAFE was
entered because
INIT timer expired a
3rd time without
successful
initialization.

ERRO

ERRO_SEV_FAULT

FAILSAFE was
entered after ERRO
reported invalid
frequency.

QST

QST_SEV_FAULT

Set for: QST
BIST errors, severe
overvoltage

INTSUP_IVCC

INTSUP_SEV_FAUL
T

Set for: QIS
BIST errors, severe
overvoltage

PREREG_COSW

SSW_SEV_FAULT

BIST major error
SSC or SSW was
activated during
normal operation

CFGE

CFG_SEV_FAULT

Double Error
detectedon a
protected register

ABIST

ABIST_SEV_FAULT

Any error that
moves the device to
FAILSAFE or INIT
and is not part of
the ABIST routine
will abort the on-
going ABIST and
set this bit.

(x=1;2)

WS =S A REDUCED OPERATION, REIGE LA TL:
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&R 55

SHIZZE FAILSAFE SR - BFRHR(E - IKEEE 1588 SYSFAIL_STAT_APP2

SYSFAIL_STAT_APP2
bitfield

Error class

Error register

Error bitfield

Description

QST_QUC_VOLTSEL

BUCKIF_VOLTSEL

BUCK_CORE_VOLTSE
L

VOLTSEL_SEV_FAU
LT

Voltage selection
error.5Vor3.3

V might be corrupt
and not correctly
selected.

Voltage selection
error.1.8Vor3.3
V might be corrupt
and not correctly
selected.

Voltage selection
error. Core voltage
might be corrupt.

oT OT_SEV_FAULT OT_STAT_APP2 BUCKCORE BUCKCORE thermal
shutdown
BUCKIF BUCKIF thermal
shutdown
BOOST BOOST thermal
shutdown
QucC QUC thermal
shutdown
QCo QCO thermal
shutdown
SAFETY_AREA Overtemperature of
safety area
VMON VMON_SEV_FAULT |STG_STAT_APP2 BUCKCORE BUCKCORE short to
ground
BOOST BOOST short to
ground & severe
undervoltage
QuC QUC short to ground
QST QST short to ground
PREREG PREREG short to
ground & severe
undervoltage
OV_STAT_APP2 BUCKCORE Severe overvoltage
at BUCKCORE &
BUCKCORE OV
(REELTm......)
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#+& 55 (&) SMIZZE FAILSAFE BV5E1= - BfRIR(E - NEE ST 7F38. SYSFAIL_STAT_APP2
SYSFAIL_STAT_APP2 Error class Error register Error bitfield Description
bitfield

BUCKCORE_FB_OP |Feedback open

EN

PREREG Severe overvoltage
at PREREG &
PREREG OV

BUCKIF Severe overvoltage
at BUCKIF & BUCKIF
ov

BOOST BOOST OV

QuC Qucov

QcCo Qcoov

QVR QVROV

QST QST OV

VMON1 VMON1 OV

VMON2 VMON2 OV

INTSUP_VDD2V5

Internal 2V5 rail
overvoltage

INTSUP_IVCC

Internal IVCC
overvoltage

UV_STAT_APP2

INTSUP_VDD2V5_UV

Internal 2V5 rail
undervoltage

INTSUP_IVCC_UV

Internal IVCC
undervoltage

INTSUP_STAT_APP2

BIAS_HI

Internal bias current
too high

BIAS_LOW

Internal bias current
too low

VBAT_OV

VS oV

FSM_INITTIMER

INITTIMER_SEV_FA
ULT

FAILSAFE was
entered because
INIT timer
expired a 3rd
time

without successful
initialization.

ERRO

ERRO_SEV_FAULT

FAILSAFE was
entered after ERRO
reported invalid
frequency.

(REETR......)
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&R 55 (8%) S5 E FAILSAFE BV3EIR - BIRIRIE - INERF 7738 . SYSFAIL_STAT_APP2
SYSFAIL_STAT_APP2|Error class Error register Error bitfield Description
bitfield
QST QST_SEV_FAULT |- - Set for: QST
BIST errors, severe
overvoltage
INTSUP_IVCC INTSUP_SEV_FAUL|- - Set for: QIS
T BIST errors, severe
overvoltage
PREREG_COSW SSW_SEV_FAULT |- - BIST major error

SSC or SSW was
activated during
normal operation

CFGE CFG_SEV_FAULT |- - Double error
detectedon a
protected register

ABIST ABIST_SEV_FAULT |- - Any error that
moves the device to
FAILSAFE or INIT
and is not part of
the ABIST routine
will abort the on-
going ABIST and
set this bit.

(x=1;2)

16.4 RERS - RIS EFSR

B EIREE EWURETE VMON_STAT #1 DEV_STAT #,

Status

bitfield |Description

Indicates whether voltage regulators are within range or outside of it. If a regulator is
VMON_STAT |all switched off the bits read as 0.

Provides an overview of the devices general state (e.g. Enabled regulators, State,
DEV_STAT |all Autodetection)
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17 Protected registers - Protected write and reflected status registers

17 RAERIPFEFS - REFPNEANFEENRRASTFH

ZREESRRIPFESEUEENSREEXNBSENEEN R — M REFFFHREEH—XAEER
“RRIFEN FERMNENNA RRRS B FEESRAN. DITHNXETES, T7ENHAS. #
RNBVITIEABNRFRIFNE FFeR. AT EMNEREN, BABRNESFR. BIHEFT], RS
WIZia 3 R BRESEF 7.

BTFRAEIPEFEHRLNNEFEFS, HEMPIKOTHIRME:

Protected write <registername>_PW_<registername>

Reflected status <registername> _RS_<registername>
==

17.1 RS B E PP Y

ERYNNEZFRIPNETFSR, DIRITUTTE:

1. fRPIFFSS: B oxB5CA 5 NE725PROT_CFG.KEY

2. PARFRIPNEFTEREANEN

3. PiEHTFES. MZF 7783 PROT_CFG.KEY 5 X\ 0xD396,

ERZRIFNEFEFREANENRZA], FEDIERRMIRSTEROEXEFTNETEN, ATUE
PROT_STAT.LOCK HiEENZRIFFFRNHAIBIERS. Lo, MREMRS/ LBiFF TP LI,
TR SPI_FAIL_STAT_APP1.LOCK B#KiZE., EXMIER T, EANEBERZER, RS FESHEASZEMN,
YNSR/E AT REDUCED OPERATION, SPI_FAIL_STAT_APP2.LOCK B &#I&E,
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18 Registers description

18 BFEER

18.1 TR - OTHERSR2 (FHFR#EHAL)
K56 HFR/ER - OTHERSR2 (FHFRAE kL)
Short name Long name Offset See
address
DEV_CFG4 Device configuration 4 *R2) 0004 210
REDOP_RS_CFG2 Reduced operation reflected status configuration 2 register - | 001, 212
*R2)
PROT_CFG Protection configuration register - *R2) 0024 213
DEV_RS_CFG3 Device reflected status configuration Register *R2) 0034 214
WUT_CFGO Wake up timer LSB Value (*R2) 004y 216
WUP_CFG1 Wake up timer MSB Value (*R2) 0054 217
WAKE_STAT_APP1 Wakeup status flags for Application 1 *R2) 006y 218
WAKE_STAT_APP2 Wakeup status flags for Application 2 *R2) 007y 219
INIT_ERR_APP1 INIT and REDUCED OPERATION Error Status flags for 0084 220
Application 1 *R2)
INIT_ERR_APP2 INIT and REDUCED OPERATION Error Status flags for 009y 222
Application 2 *R2)
IF1 Interrupt flags for Application 1 that trigger INT1 *R2) 00Ay 224
IF2 Interrupt flags for Application 2 that trigger INT2 *R2) 00Bx 226
SYS_STAT_APP1 System status flags for Application 1 that trigger INT1 *R2) | 00Cy 228
SYS_STAT_APP2 System status flags for Application 2 that trigger INT2 *R2) | 00Dy 230
SPI_FAIL_STAT_APP1]| SPI failure status flags that triggers INT1 *R2) 00Ey 232
SPI_FAIL_STAT_APP2| SPI status flags for Application 2 that trigger INT2 *R2) 00F 233
UV_STAT_APP1 Monitor status flags register 2 for Application 1 *R2) 0104 234
UV_STAT_APP2 Monitor status flags register 2 for Application 2 *R2) 011y 236
OT_WRN_OC_STAT_ |Over temperature warning and over current status flags *R2) | 0124 238
APP1
OT_WRN_OC_STAT_ |Over temperature warning /Over current status flags for 0134 240
APP2 Application 2 *R2)
VMON_STAT Voltage monitor status *R2) 014y 242
DEV_STAT Device status register *R2) 0154 244
DCDC_FREQ_SYNC |DC-DC switching frequency change *R2) 0164 246
FREQ_SPREAD DC-DC Frequency spread-spectrum control register *R2) 0174 248
ABIST_CTRLO ABIST control 0 *R2) 0184 250
ABIST_CTRL1 ABIST control 1 *R2) 0194 251
ABIST_SELECTO ABIST select 0 *R2) 01A4 252
ABIST_SELECT1 ABIST select 1 *R2) 01By 254
ABIST_SELECT2 ABIST select 2 *R2) 01Cx 256
(REETH......)
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afineon

56 FERER - soTP (FHFwEHL)

Short name Long name Offset See
address

GTM Global testmode *R2) 01Dy 258

REDOP_RS_CFG1 Reduced operation reflected status configuration 1 register - | 01E 259

*R2)

18.2 HFRHR - ERR (FHFE RIS HbUL)

RS57 FFERER -ERR (FHFRigtudl)

Short name Long name Offset See
address

ERRO_PW_CFG ERRO protection write configuration register *R2) 01F4 261

ERRO_RS_CFG ERRO reflected status configuration register *R3) 0204 262

ERR1_PW_CFG ERR1 protection write configuration register *R2) 0214 263

ERR1_RS_CFG ERR1 reflected status configuration register *R3_C1) 0224 264

ERR2_PW_CFG ERR2 protection write configuration register *R2) 0234 265

ERR2_RS_CFG ERR2 reflected status configuration register *R3_C2) 0244 266

18.3 BE R - OTHERSRO (F+FF{RigHbAL)

<58 HFRMIR - OTHERSRO  (FHF RS baL)

Short name Long name Offset See
address

DEV_CFG1 Device configuration 1 register *R0) 0254 267

DEV_PW_CFG2 Device protected write configuration 2 register *R0) 0264 269

DEV_RS_CFG2 Device reflected status configuration 2 register *R0) 0274 270

18.4 772 4#1R - OTHERSRL (FHFE RIS HbAL)

59 F1F21A - OTHERSR1 (FF RS HhiL)

Short name Long name Offset See
address

SYSFAIL_STAT_APP1 | System failure status register for application 1 *R1) 0294 271

SYSFAIL_STAT_APP2 | System failure status flags for application 2 *R1) 02Ax4 273

STG_STAT_APP1 Short to ground status register for application 1 *R1) 02By 275

STG_STAT_APP2 Short to ground status register for application 2 *R1) 02Cy 277

OV_STAT_APP1 Overvoltage status register for application 1 *R1) 02Dy 279

OV_STAT_APP2 Overvoltage status register for application 2 *R1) 02Ex 281

INTSUP_STAT_APP1 |Internal supply status register for application 1 *R1) 02F4 283

INTSUP_STAT_APP2 |Internal supply status register for application 2 *R1) 0304 284

(REETA......)
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+&59 (4%) FEHRMAR - oTHERSRL (FHF-{migHhit)
Short name Long name Offset See
address

OT_STAT_APP1 Over temperature status register for application 1 *R1) 0314 285

OT_STAT_APP2 Over temperature status register for application 2 *R1) 0324 286

PROT_STAT Protection status *R1) 0334 287

REDOP_PW_CFG1 Reduced operation protected write configuration 1 register - | 034, 288
*R1)

REDOP_PW_CFG2 Reduced operation protected write configuration 2 register - | 035, 290
*R1)

DEV_PW_CFG3 Device protected write configuration 3 register *R1) 0364 291

18.5 H1FBIMAR - WATCHDOG  (FFE{mig i)

760 HERMR - WATCHDOG  (FHEmigitit)

Short name Long name Offset See

address

WD1_PW_CFGO Watchdog 1 protected write configuration 0 register *R2) 037x 293

WD1_RS_CFGO Watchdog 1 reflected status configuration 0 register - 0384 294
*R3_C1

WD1_PW_CFG1 Watchdog 1 protected write configuration 1 register *R2) 0394 295

WD1_RS_CFG1 Watchdog 1 reflected status configuration 1 register- *R3_C1 | 03Ay 296

FWD1_PW_HBTP_CF |Functional watchdog 1 protected write heart beat timer 03By 297

G period configuration register - *R2)

FWD1_RS_HBTP_CF |Functional watchdog 1 reflected status heart beat timer 03Cx 298

G period configuration register *R3_C1

WWD1_PW_CW_CFG |Window watchdog 1 protected write closed window 03Dn 299
configuration register - *R2)

WWD1_RS_CW_CFG |Window watchdog 1 reflected status closed window 03Ex 300
configuration register *R3_C1)

WWD1_PW_OW_CFG |Window watchdog 1 protected write open window 03F4 301
configuration register - *R2)

WWD1_RS_OW_CFG |Window watchdog 1 reflected status open window 0404 302
configuration register - *R3_C1)

WWD1_TRIG Window watchdog 1 trigger- *R2) 0414 303

FWD1_RSP Functional watchdog 1 response register - *R2) 0424 304

FWD1_RSP_SYNC Functional watchdog 1 response register with 0434 305
synchronization of the heartbeat timer - *R2)

FWD1_STAT Functional watchdog 1 status register - *R3_C1) 044, 306

WWD1_ECNT_STAT |Window watchdog 1 error counter status register - *R3_C1) | 045y 307

WD2_PW_CFGO0 Watchdog 2 protected write configuration 0 register- *R2) | 0464 308

WD2_RS_CFGO Watchdog 2 reflected status configuration 0 register- 047y 309
*R3_C2)

(RIBETA.....)
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+ 60 () FEF!/ER - WATCHDOG (FHF-fR#&Hut)
Short name Long name Offset See
address

WD2_PW_CFG1 Watchdog 2 protected write configuration 1 - *R2) 0484 310

WD2_RS_CFG1 Watchdog 2 reflected status configuration 1 register - 049y 311
*R3_C2)

FWD2_PW_HBTP_CF |Functional watchdog 2 protected write heart beat timer 04Ay 312

G period configuration register - *R2)

FWD2_RS_HBTP_CF |Functional watchdog 2 reflected status heart beat timer 04By 313

G period configuration register *R3_C2)

WWD2_PW_CW_CFG |Window watchdog 2 protected write closed window 04Cy 314
configuration register - *R2)

WWD2_RS_CW_CFG |Window watchdog 2 reflected status closed window 04Dy 315
configuration register *R3_C2)

WWD2_PW_OW_CFG |Window watchdog 2 protected write open window 04Ex 316
configuration register - *R2)

WWD2_RS_OW_CFG |Window watchdog 2 reflected status open window 04Fy 317
configuration register *R3_C2)

WWD2_TRIG Window watchdog 2 service - *R2) 050y 318

FWD2_RSP Functional watchdog 2 response register - *R2) 0514 319

FWD2_RSP_SYNC Functional watchdog 2 response register with 0524 320
synchronization - *R2)

FWD2_STAT Functional watchdog 2 status register - *R3_C2) 0534 321

WWD2_ECNT_STAT |Window watchdog 2 status register - *R3_C2) 054y 322

18.6 BESRER - misc (FEERTSHL)

=61 HERER - misc (FHEmS L)

Short name Long name Offset See

address

SSW_DIAG Safety switch diagnostics, *R1) 0554 323

BUCK_CORE_PW_VS |BUCK CORE protected write voltage selection register *R1) | 0564 324

EL

BUCK_CORE_RS_VS |BUCK CORE reflected status voltage selection register *R2) | 0574 325

EL

VCORESTAT Buck core voltage selection stat, *R2) 0584 326

VCOREMONSTAT Buck core voltage selection monitors stat, *R2) 0594 327

WUT_STATO Wake Up Timer value after exiting from STANDBY or SLEEP | 05A4 328
(lower 16 bits)

WUT_STAT1 Wake Up Timer value after exiting from STANDBY or SLEEP | 05By 329
(upper 8 bits)

Datasheet 208 Rev. 1.00
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18 Registers description

afineon

18.7 F1FRHR - DEVICEID (FFE{RTS L)

=62 H1FRER - DEVICEID (FHF{RiSHAaL)

Short name Long name Offset See
address

CHPID Chip product identifier 1FOx 330

CHREV Chip product version and revision 1F1y 331

MANID Manufacturer ID 1F2y 332

Datasheet 209 Rev. 1.00
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OPTIREG™ PMIC CLF4D985QKVO03R1

Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.8 2B E 4 *R2)

DEV_CFG4

Device configuration 4 *R2)

15 14

Offset address: 000y
Table 63

Reset values see:

13 12 11 10 9 8

FSM_SDT_VMON12

DCDC_SYN

Res C_IN_EN

WUT_EN

rw

7 6

r rw rw

5 4 3 2 1 0

WUT_PRES

WUT_CYC C

FSM_SDT_TMR FSM_TRDEL

infineon

rw rw rw

rw

Field Bits Type |Description

FSM_TRDEL |3:0 rw
04 100 ps
14200 ps
241 300 ps
341400 ps
44 500 pus
54 600 pus
61 700 ps
71 800 pus
81900 pus
94 1000 pus
An 1100 ps
Bn 1200 us
Cy 1300 ps
Dy 1400 ps
En 1500 ps
Fn 1600 us

Transition delay (TRDEL) into low power states (STANDBY, SLEEP)

FSM_SDT_TMR |5:4 rw
down sequencing
0050

015 500 ps

10g 1000 pus

115 1500 ps

Shut down timer (tSDT_TMR) for internal regulators of power

WUT_PRESC |6 rw

0gDisabled
1z Enabled

Wake up timer cycle period pre-scaler

WUT_CYC 7 rw Wake timer cycle period

0g 10 ps
1 10 ms

(REETR......)
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18 Registers description

(£%)
Field Bits Type |Description
WUT_EN 8 rw Wake timer enable
0g Disabled
1; Enabled
DCDC_SYNC_I |9 rw Enable synchronization input (only applicable when REDUCED
N_EN OPERATION is disabled, since it uses SYNC_IN pin shared with
INT2)
OsDisable 15
Enable
FSM_SDT_VM |15:14 rw Shut down timer for VMON1 and VMON2 of power down sequencing
ON12 005 0 us
015 500 ps
10 1 ms
115 1.5ms
%63 DEV_CFG4 MYE i &
Reset Reset value Note
C0384 Reset class R2)
Datasheet 211 Rev. 1.00
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Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.9 BRBRERMKSEE 2 57588 - *R2)
REDOP_RS_CFG2 Offset address: 001y
Reduced operation reflected status configuration 2 Reset values see: Table 64
register - *R2)

15 14 13 12 11 10 9 8

REDOP_RE
REDOP_RESOUT_APP2_DUR REDOP_RESOUT_APP1_DUR SOUT_APP Res
_TB

r r r

4 3 2 1 0

Res

Field Bits Type |Description
REDOP_RESO |9 r Partial reset timer step, selectable between 10 ps or 100 ps
UT_APP_TB 05 10 s
15 100 s
REDOP_RESO |12:10 r Application reset pulse duration duration for INT1
UT_APP1_DUR 0005 (0 +1)*10 ps for REDOP_RESOUT_APP_TB =0; ((0 + 1)*100 + 50)
us for REDOP_RESOUT_APP_TB=1
1115 (7+1)*10 ps for REDOP_RESOUT_APP_TB=0; ((7 + 1)*100 + 50)
us for REDOP_RESOUT_APP_TB=1
REDOP_RESO |15:13 r Application reset pulse duration duration for INT2
UT_APP2_DUR 0005 (0 + 1)*10 ps for REDOP_RESOUT_APP_TB = 0; ((0 + 1)*100 + 50)
us for REDOP_RESOUT_APP_TB=1
1115 (7 +1)*10 ps for REDOP_RESOUT_APP_TB=0; ((7 + 1)*100 + 50)
us for REDOP_RESOUT_APP_TB=1
* 64 REDOP_RS_CFG2 RyE{iifE
Reset Reset value Note
00004 Reset class R2)

Datasheet

212 Rev. 1.00
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Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.10 ZRIFEEETF2S - *R2)

FEHI SR IRIPEF1ZE5H9 UNLOCK/LOCK #lfl. UNLOCK AIFRIZES1E8S, LOCK EFERIEST RN
LS. ERIEHMEEHSSEH LOCKED RS, HAEFEAEREEN,

PROT_CFG Offset address: 0024
Protection configuration register - *R2) Reset values see: Table 65
15 14 13 12 11 10 9 8
KEY
rw
T 6 5 4 3 2 1 0
KEY
rw
Field Bits Type |Description
KEY 15:0 rw KEY value

B5CA. Registers unlocked
D396 Registers locked

KR 65 PROT_CFG M E {iI{&
Reset Reset value Note
D396y Reset class R2)
Datasheet 213 Rev. 1.00
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18 Registers description

18.11 B RMRESEEFTFS *R2)
DEV_RS_CFG3 Offset address: 0034
Device reflected status configuration Register *R2) Reset values see: Table 66
15 14 13 12 11 10 9 8
Res VMON2_EN | VMON1_EN | BOOST_EN
r r r r
T 6 5 4 3 2 1 0
BUCKI\'I”T—E QUC_EN BUC'E%ORE QCO_EN = QVR_EN FSM_STATEREQ
r r r r r r
Field Bits Type |Description
FSM_STATERE |2:0 r Request for device state transition.
Q 0005 NONE
001g INIT
0105 NORMAL
011 SLEEP
1005 STANDBY
1015 WAKE
110: NONE
111 NONE
QVR_EN 3 r Enable request for reference voltage.
0g Disabled
1; Enabled
QCO_EN 4 r Enable request for communication LDO.
0g Disabled
1z Enabled
BUCKCORE_ |5 r Enable request for BUCKCORE
EN 0z Disabled
1z Enabled
QUC_EN 6 r Enable request for QUC
0g Disabled
1; Enabled
BUCKINT_EN |7 r Enable request for BUCK interface
0g Disabled
1; Enabled
BOOST_EN 8 r Enable request for Boost
0g Disabled
1; Enabled

(REAKTR......)
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18 Registers description

(£%)
Field Bits Type |Description
VMON1_EN 9 r Enable request for External Monitoringl
OsDisabled
1 Enabled
VMON2_EN 10 r Enable request for External Monitoring2
Oz Disabled
1z Enabled
&R 66 DEV_RS_CFG3 NEfiI{E
Reset Reset value Note
00004 Reset class R2)
Datasheet 215 Rev. 1.00

2026-01-09
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Multi-rail power management IC for systems up to ASIL D

18 Registers description

afineon

18.12 MR B2 16428 LSB {H (*R2)

WUT_CFGO Offset address: 004y
Wake up timer LSB Value [*R2) Reset values see: Table 67
15 14 13 12 11 10 8
TIMVALL
rw
7 6 5 4 3 2 0
TIMVALL
rw

Field Bits Type |Description
TIMVALL 15:0 rw Wake timer compare value, 16bit Isb
=K 67 WUT_CFGO N E fii{§
Reset Reset value Note
00004 Reset class R2)
Datasheet 216 Rev. 1.00
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Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.13

WUP_CFG1

MA B2 i1 B 2% MSB B (*R2)

Wake up timer MSB Value [*R2)

15

14 13

Offset address: 005y
Reset values see: Table 68

12 11 10 9 8

Res

TIMVALH

rw

Field Bits Type |Description
TIMVALH 7:0 rw Wake timer compare value (23:16) (msb)
R 68 WUP_CFG1 NS fii{E
Reset Reset value Note
00004 Reset class R2)
Datasheet 217 Rev. 1.00
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18 Registers description

afineon

18.14 N A 1 IMRER R SR E *R2)

WAKE_STAT_APP1 Offset address: 0064
Wakeup status flags for Application 1 *R2) Reset values see: Table 69
15 14 13 12 11 10 9 8
Res
r

7 6 5 4 3 2 1 0
Res SPI WUT Res ENA WAK
r rwlc rwlc r rwlc rwlc
Field Bits Type |Description
WAK 0 rwlc Wakeup by WAK signal, bit is set if SLEEP, FAILSAFE or STANDBY
state left because of WAK
0z No event detected
1z Event detected
ENA 1 rwlc Wake by ENA signal, bit is set if SLEEP, FAILSAFE or STANDBY
state left because of ENA
0z No event detected
1z Event detected
WUT 3 rwlc Wakeup by wake
timer Oz No event
detected 1zEvent
detected
SPI 4 rwlc Wakeup by SPI
0z No event detected
1z Event detected
)69 WAKE_STAT_APP1 9E {ii{&
Reset Reset value Note
00004 Reset class R2)
Datasheet 218 Rev. 1.00
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Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.15 N 2 IR EB R SHRE *R2)

WAKE_STAT_APP2 Offset address: 007y
Wakeup status flags for Application 2 *R2) Reset values see: Table 70
15 14 13 12 11 10 9 8
Res
r
T 6 5 4 3 2 1 0

Res SPI WUuUT Res ENA WAK
r rwlc rwlc r rwlc rwlc
Field Bits Type |Description
WAK 0 rwlc Wakeup by WAK signal, bit is set if SLEEP, FAILSAFE or STANDBY

state left because of WAK

0z No event detected
1z Event detected

ENA 1 rwlc Wake by ENA signal, bit is set if SLEEP, FAILSAFE or STANDBY
state left because of ENA

0z No event detected
1z Event detected

WUT 3 rwlc Wakeup by wake timer, bit will also be set if device leaves
STANDBY state because of wakeup timer expired

0z No event detected

1z Event detected
SPI 4 rwlc Wakeup by SPI from SLEEP state

0z No event detected

1z Event detected
K70 WAKE_STAT_APP2 HYE {iI{&
Reset Reset value Note

00004 Reset class R2)

Datasheet 219 Rev. 1.00
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"‘]eon
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18 Registers description

18.16 FZF3 1 B9 INIT 1 REDUCED OPERATION $5i12 XSRS

*R2)
INIT_ERR_APP1 Offset address: 008y
INIT and REDUCED OPERATION Error Status flags for Reset values see: Table 71

Application 1 *R2)

15 14 13 12 11 10 9 8

HARDRES SOFTRES Res REDOP_RE | REDOP_RE Res
S2 S1
rwlc rwlc r rwlc rwlc r
7 6 5 4 3 2 1 0
ERR2 ERR1 Res FWD2_EC FWD1_EC | WWD2_EC | WWD1_EC VMONF
rwlc rwlc r rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
VMONF 0 rwlc |Voltage monitor failure which lead to INIT (see chapter: Collection
registers)
0s No fault
1 Fault occurred
WWD1_EC 1 rwlc |Window watchdogl error counter reached the error threshold
0s No fault
1 Fault occurred
WWD2_EC 2 rwlc |Window watchdog2 error counter reached the error threshold
0s No fault
1p Fault occurred
FWD1_EC 3 rwlc |Functional watchdogl error counter reached the error threshold
0s No fault
1p Fault occurred
FWD2_EC 4 rwlc |Functional watchdog2 error counter reached the error threshold
0s No fault
1 Fault occurred
ERR1 6 rwlc |ERR1 failure
0s No fault
1p Fault occurred
ERR2 7 rwlc |ERR2 failure
0s No fault
1p Fault occurred
REDOP_RES1 |10 rwlc |REDUCED OPERATION reset has been generated because REDUCED
OPERATION timer expired once (same timer as INIT timer)
0s No fault
1 Fault occurred
(RBETR......)
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18 Registers description

(£%)
Field Bits Type |Description
REDOP_RES2 |11 rwlc REDUCED OPERATION reset has been generated because
REDUCED OPERATION timer expired twice (same timer as INIT
timer); Move to INIT is triggered
0s No fault
1; Fault occurred
SOFTRES 14 rwlc Soft reset generated
0s No soft reset occurred
1 Soft reset occurred
HARDRES 15 rwlc Hard reset generated because INIT timer expired twice
0sNo hard reset occurred
lgHard reset occurred
®R71 INIT_ERR_APP1HYE {iI{&
Reset Reset value Note
00004 Reset class R2)
Datasheet 221 Rev. 1.00
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18 Registers description

18.17 [FZF3 2 B9 INIT 1 REDUCED OPERATION $5i12 XSRS

*R2)
INIT_ERR_APP2 Offset address: 009y
INIT and REDUCED OPERATION Error Status flags for Reset values see: Table 72

Application 2 *R2)

15 14 13 12 11 10 9 8

HARDRES SOFTRES Res REDOP_RE | REDOP_RE Res
S2 s1
rwlc rwlc r rwlc rwlc r
T 6 5 4 3 2 1 0
ERR2 ERR1 Res FWD2_EC | FWD1_EC | WWD2_EC | WWD1_EC VMONF
rwlc rwlc r rwlc rwlc rwlc rwlc rwlc

Field Bits Type |Description

VMONF 0 rwlc Voltage monitor failure which lead to INIT (see chapter:
Collection registers)
0s No fault
1p Fault occurred

WWD1_EC 1 rwlc Window watchdog1l error counter reached the error threshold
0s No fault
1 Fault occurred

WWD2_EC 2 rwlc Window watchdog2 error counter reached the error threshold
0s No fault
1 Fault occurred

FWD1_EC 3 rwlc Functional watchdogl error counter reached the error threshold
0s No fault
1p Fault occurred

FWD2_EC 4 rwlc Functional watchdog2 error counter reached the error threshold
0s No fault
1p Fault occurred

ERR1 6 rwlc errorl monitor failure
0s No fault
1 Fault occurred

ERR2 7 rwlc error2 monitor failure
0s No fault
1p Fault occurred

REDOP_RES1 |10 rwlc REDUCED OPERATION reset has been generated because
REDUCED OPERATION timer expired once
0s No fault
1p Fault occurred

(RBLT;......)
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18 Registers description

(4)

Field Bits Type Description

REDOP_RES2 |11 rwlc REDUCED OPERATION reset has been generated because
REDUCED OPERATION timer expired twice
0g No fault
1; Fault occurred

SOFTRES 14 rwlc Soft reset generated because the Init timer expired once
0z No soft reset occurred
1 Soft reset occurred

HARDRES 15 rwlc Hard reset generated because Init timer expired twice
0z No hard reset occurred
1z Hard reset occurred

&RT72 INIT_ERR_APP2HYE {iI (&

Reset Reset value Note

00004 Reset class R2)
Datasheet 223 Rev. 1.00
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18 Registers description

18.18 il % INT1 B9 F 1 FRETHRE *R2)

IF1 Offset address: 00Ay
Interrupt flags for Application 1 that trigger INT1 *R2) Reset values see: Table 73
15 14 13 12 11 10 9 8
Res
r
T 6 5 4 3 2 1 0

INTMISS ABIST Res OT_WRN_O MON SPI_FAIL WUT_EVT SYSFAIL_ER
C_ERR R
r rwlc r rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
SYSFAIL_ERR |0 rwlc INT1is triggered, because a system event has occured (see chapter:

Collection registers)

0g No interrupt
1s Interrupt occured

WUT_EVT 1 rwlc INT1 is triggered, because a wake up event has occured (see
chapter: Collection registers)

0z No interrupt
1s Interrupt occurred

SPI_FAIL 2 rwlc INT1 is triggered, because a SPI_FAIL has occured (see chapter:
Collection registers)

0z No interrupt
1s Interrupt occurred

MON 3 rwlc INT1is triggered, because a monitoring event has occured (see
chapter: Collection registers)

0s No interrupt
1s Interrupt occurred

OT_WRN_OC_ |4 rwlc INT1 is triggered, because a overtemperature warning or
ERR overcurrent has occured (see chapter: Collection registers)

0s No interrupt
1s Interrupt occurred

ABIST 6 rwlc Requested ABIST operation performed or interrupted. ABIST is
not continued automatically.

0z No interrupt
1s Interrupt occurred
INTMISS 7 r Interrupt INT1 has not been serviced within tINTTO time

0z No interrupt
1s Interrupt occurred

Datasheet 224 Rev. 1.00
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afineon

R713 IF1 S IE
Reset Reset value Note
00004 Reset class R2)
Datasheet 225 Rev. 1.00
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18 Registers description

18.19 i & INT2 IRZ A 2 RETARE *R2) *R2)

IF2 Offset address: 00By
Interrupt flags for Application 2 that trigger INT2 *R2) Reset values see: Table 74
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0

INTMISS ABIST Res OT_WRN_O MON SPI_FAIL WUT_EVT SYSFAIL_ER
C_ERR R
r rwlc r rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
SYSFAIL_ERR |0 rwlc INT2 is triggered, because a system event has occured (see chapter:

Collection registers)

0z No interrupt
1; Interrupt occurred

WUT_EVT 1 rwlc INT2 is triggered, because a wake up event has occured (see
chapter: Collection registers)

0z No interrupt
1s Interrupt occurred

SPI_FAIL 2 rwlc INT2 is triggered, because a SPI_FAIL has occured (see chapter:
Collection registers)

0s No interrupt
1s Interrupt occurred

MON 3 rwlc INT2 is triggered, because a monitoring event has occured (see
chapter: Collection registers)

0s No interrupt
1s Interrupt occurred

OT_WRN_OC_ |4 rwlc INT2 is triggered, because a overtemperature warning or
ERR overcurrent has occured (see chapter: Collection registers)

0z No interrupt
1s Interrupt occurred

ABIST 6 rwlc Requested ABIST operation performed or interrupted. ABIST is
not continued automatically.

0z No interrupt
1s Interrupt occurred
INTMISS 7 r Interrupt INT2 has not been serviced within tINTTO time

0s No interrupt
1s Interrupt occurred

Datasheet 226 Rev. 1.00
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xR74 IF2 EIE
Reset Reset value Note
00004 Reset class R2)
Datasheet 227 Rev. 1.00
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18 Registers description

infineon

18.20 fih & INT1 IR 1 RAIREIFE *R2)
SYS_STAT_APP1 Offset address: 00Cy
System status flags for Application 1 that trigger INT1 Reset values see: Table 75
*R2)
15 14 13 12 11 10 9 8
Res BUCKCORE | BUCKCORE
_SVS_NOK | _SVS_OK
rwlc rwlc
T 6 5 4 3 2 1 0
APP2_FAIL | ERR1_ERR | ERRO_ERR FsM_Noop ~>M-TRFA! rwpi rR|WwD1 ERR|  Res
rwlc rwlc rwlc rwlc rwlc rwlc rwlc r
Field Bits Type |Description
WWD1_ERR 1 rwlc Window watchdog 1 error interrupt flag. Service was incorrect or
missed.
0sNo event occurred
1z Event detected
FWD1_ERR 2 rwlc Functional watchdog 1 error interrupt flag. Service was incorrect or
missed.
0sNo event occured
1lsEvent occured
FSM_TRFAIL |3 rwlc Transition to low power state (STANDBY/SLEEP) failed
0s No occurrence
1g Transition unscuccessful
FSM_NOOP 4 rwlc Requested state transition via DEVCTRL could not be performed
because either path between current state and requested state
does not exist (eg. INIT to SLEEP), or paths exists but pre-
conditions are not satisfied (e.g. INIT to NORMAL, but WWD
enabled and not serviced).
0s No occurrence
1; Transition was not executed
ERRO_ERR 5 rwlc ERRO error status flag
0s No occurrence
1z Invalid frequency - recovery time started
ERR1_ERR 6 rwlc ERR1 error status flag
0s No occurrence
1z Invalid frequency - recovery time started
APP2_FAIL 7 rwlc Application 2 entered REDUCED OPERATION
0s No occurrence
1s Application 2 fault occurred
(REELTm......)
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(£2)
Field Bits Type |Description
BUCKCORE_S |8 rwlc BUCK CORE static voltage scaling procedure completed
VS_OK successfully.
0s Not completed
1s Completed successfully
BUCKCORE_S |9 rwlc BUCK CORE static voltage scaling procedure was
VS_NOK unsuccessful, because the device is not in state NORMAL
or INIT or BUCKCORE output voltage is setto 1.15 V.
0s No occurrence
15 BUCK CORE voltage scaling was unsuccessful
R715 SYS_STAT_APP1 By E {i{H
Reset Reset value Note
00004 Reset class R2)
Datasheet 229 Rev. 1.00
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18.21 &% INT2 VA 2 RARSIFE *R2)
SYS_STAT_APP2 Offset address: 00Dy
§£’;em status flags for Application 2 that trigger INT2 Reset values see Table 76
15 14 13 12 11 10 9 8
Res BUCKCORE | BUCKCORE
_SVS_NOK | _SVS_OK
rwlc rwlc
7 6 5 4 3 2 1 0
APP1_FAIL | ERR2_ERR | ERRO_ERR | FSM_NOOP FSM—ERFAI FWD2_ERR | WWD2_ERR Res
rwlc rwlc rwlc rwlc rwlc rwlc rwlc r
Field Bits Type |Description
WWD2_ERR 1 rwlc Window watchdog 2 error interrupt flag. Service was incorrect or
missed.
0sNo event occurred
1sEvent detected
FWD2_ERR 2 rwlc Functional watchdog 1 error interrupt flag. Service was incorrect or
missed.
0z No event detected
1z Event detected
FSM_TRFAIL |3 rwlc Transition to low power state (STANDBY/SLEEP) failed
0s No occurrence
1 Transition unsuccessful
FSM_NOOP 4 rwlc Requested state transition via DEVCTRL could not be performed
because either path between current state and requested state
does not exist (eg. INIT to SLEEP), or paths exists but pre-
conditions are not satisfied (e.g. INIT to NORMAL, but WWD
enabled and not serviced).
0gs No occurrence
1; Transition was not executed
ERRO_ERR 5 rwlc ERRO error status flag
0g No occurrence
1z Invalid frequency - recovery time started
ERR2_ERR 6 rwlc ERR2 error status flag
0s No occurrence
1z Invalid frequency - recovery time started
APP1_FAIL 7 rwlc Application 1 entered REDUCED OPERATION
0s No occurrence
1p Application 1 fault occurred
(RBETR......)
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(£2)
Field Bits Type |Description
BUCKCORE_S |8 rwlc BUCK CORE static voltage scaling procedure completed
VS_OK successfully.
0s Not completed
1s Completed successfully
BUCKCORE_S |9 rwlc BUCK CORE static voltage scaling procedure was
VS_NOK unsuccessful, because the device is not in state NORMAL
or INIT or BUCKCORE output voltage is setto 1.15 V.
0s No occurrence
15 BUCK CORE voltage scaling was unsuccessful
K76 SYS_STAT_APP2 By E {i{H
Reset Reset value Note
00004 Reset class R2)
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18.22 & INT1 B9 SPI IR REITE *R2)
SPI_FAIL_STAT_APP1 Offset address: 00Ex
SPI failure status flags that triggers INT1 *R2) Reset values see: Table 77
15 14 I 12 1 10 5 8
Res
r
7 6 5 4 3 2 1 0
Res LOCK CS_TO ADR FR_LEN CRC
r rwlc rwlc rwlc rwic rwlc
Field Bits Type |Description
CRC 0 rwlc CRC error in SPI frame
OgNo error 1
CRC wrong
FR_LEN 1 rwlc Invalid frame length, number of detected SPI clock cycles
different than 32
0s Frame length ok
1 Frame length incorrect
ADR 2 rwlc Invalid address in SPI frame
0z No occurrence
15 Address not existing
CS_TO 3 rwlc Error in duration of SPI transaction, nCS low for more than 2 ms
OeNo occurrence
15 CSN timeout
LOCK 4 rwlc Error during LOCK/UNLOCK procedure or write attempts to
locked registers
0s No occurrence
15 LOCK/UNLOCK sequence failed
RT7 SPI_FAIL_STAT_APP1 By S iif&
Reset Reset value Note
0000y Reset class R2)
Datasheet 232 Rev. 1.00
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18.23 il % INT2 BIRZ A8 2 SPI RREHRE *R2)

SPI_FAIL_STAT_APP2 Offset address: 00F4
SPI status flags for Application 2 that trigger INT2 *R2) Reset values see: Table 78
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0

Res LOCK CS_TO ADR FR_LEN CRC
r rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
CRC 0 rwlc CRC error in SPl frame
OgNo error 1
CRC wrong
FR_LEN 1 rwlc Invalid frame length, number of detected SPI clock cycles

different than 32

0s Frame length ok
1 Frame length incorrect

ADR 2 rwlc Invalid address in SPI frame

0s No occurrence
15 Address not existing

CS_TO 3 rwlc Error in duration of SPI transaction, nCS low for more than 2 ms

OsNo occurrence
1z CSN timeout

LOCK 4 rwlc Error during LOCK/UNLOCK procedure or write attempts to
locked registers

Os No occurrence
15 LOCK/UNLOCK sequence failed

K78 SPI_FAIL_STAT _APP2 & {ii{&
Reset Reset value Note
00004 Reset class R2)
Datasheet 233 Rev. 1.00
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18.24 M 1 N ENRESIREFTFEE 2 *R2)
UV_STAT_APP1 Offset address: 0104
Monitor status flags register 2 for Application 1 *R2) Reset values see: Table 79
15 14 13 12 11 10 9 8
Res ”\égill;fa\\? INZ(S:E'SGIV BUCKIF VMON2
r rwilc rwlc rwlc rwic
7 6 5 a 3 2 1 0
VMON1 BOOST QVR Qco BUCKCORE QST QuC PREREG
rwlc rwlc rwlc rwle rwlc rwlc rwlc rwilc
Field Bits Type |Description
PREREG 0 rwlc Pre-regulator voltage under voltage status flag
0s No occurrence
1s Undervoltage occurred
QuUC 1 rwlc QUC under voltage status flag
0s No occurrence
1s Undervoltage occurred
QST 2 rwlc QST under voltage status flag
0s No occurrence
15 Undervoltage occurred
BUCKCORE 3 rwlc BUCKCORE under voltage status flag
0g No occurrence
15 Undervoltage occurred
QCo 4 rwlc QCO under voltage status flag
0g No occurrence
1s Undervoltage occurred
QVR 5 rwlc QVR under voltage status flag
0s No occurrence
15 Undervoltage occurred
BOOST 6 rwlc BOOST under voltage status flag
0gs No occurrence
15 Undervoltage occurred
VMON1 7 rwlc VMON1 under voltage status flag
0gs No occurrence
1s Undervoltage occurred
VMON2 8 rwlc VMON2 under voltage status flag
0g No occurrence
1s Undervoltage occurred
(RBLT;......)
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(£%)
Field Bits Type |Description
BUCKIF 9 rwlc BUCKIF under voltage status flag
0s No occurrence
1s Undervoltage occurred
INTSUP_IVCC_ |10 rwlc Internal supply IVCC under voltage status flag, *R1)
uv 0s No occurrence
15 Undervoltage occurred
INTSUP_VDD2 |11 rwlc Internal supply VDD 2.5 V under voltage status flag, *R1)
V5_UV 0s No occurrence
15 Undervoltage occurred
]9 UV_STAT_APP1 WS (iI{E
Reset Reset value Note
00004 Reset class R2)
Datasheet 235 Rev. 1.00
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infineon

18.25 M 2 NSRS IREFT 728 2 *R2)
UV_STAT_APP2 Offset address: 0114
Monitor status flags register 2 for Application 2 *R2) Reset values see: Table 80
15 1 13 12 1 10 9 8
Res INTSS_ULRI—ZV INE?E'S\?IV BUCKIF VMON2
r rwlc rwlc rwlc rwlc
7 6 5 a 3 2 1 0
VMON1 BOOST QVR Qco BUCKCORE QST QuC PREREG
rwlc rwlc rwlc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
PREREG 0 rwlc Pre-regulator voltage under voltage status flag
0g No occurrence
15 Undervoltage occurred
QuC 1 rwlc QUC under voltage status flag
0g No occurrence
1s Undervoltage occurred
QST 2 rwlc QST under voltage status flag
0s No occurrence
1s Undervoltage occurred
BUCKCORE 3 rwlc BUCKCORE under voltage status flag
0s No occurrence
1z Undervolage occurred
QCOo 4 rwlc QCO under voltage status flag
0gs No occurrence
1s Undervoltage occurred
QVR 5 rwlc QVR under voltage status flag
0s No occurrence
1s Undervoltage occurred
BOOST 6 rwlc Boost voltage under voltage status flag
0s No occurrence
15 Undervoltage occurred
VMON1 7 rwlc VMON1 voltage under voltage status flag
0s No occurrence
15 Undervoltage occurrence
VMON2 8 rwlc Mon2 voltage under voltage status flag
0g No occurrence
1s Undervoltage occurred
(RBLT;......)
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(£2)

Field Bits Type |Description
BUCKIF 9 rwlc BUCKIF under voltage status flag

0g No occurrence

1s Undervoltage occurred
INTSUP_IVCC_ |10 rwlc IVCC voltage under voltage status flag *R1)
uv 0s No occurrence

15 Undervoltage occurred
INTSUP_2V5_ |11 rwlc 2V5 voltage under voltage status flag *R1)
uv 0s No occurrence

15 Undervoltage occurred
&80 UV_STAT_APP2 I E (iI{E
Reset Reset value Note

00004 Reset class R2)

Datasheet 237 Rev. 1.00
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18.26 R B S RRETE *R2)
OT_WRN_OC_STAT_APP1 Offset address: 0124
Over temperature warning and over current Reset values see: Table 81
status flags *R2)
15 14 13 12 11 10 9 8
Res BOOST_OC
r rwlc
1 6 5 4 3 2 1 0
QUC_OTWR | BOOST_OT | BUCKIF_OT | BUCKCORE QCO_OTWR
IVCC_OcC N WRN WRN _OTWRN QVR_OC N QST_OC
rwlc rwlc rwlc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
QST_OC 0 rwlc QST over current
0gs No occurrence
15 Over current occurred
QCO_OTWRN |1 rwlc QCO over temperature warning
0gs No occurrence
1lgsOvertemperature warning
QVR_OC 2 rwlc QVR over current
0gs No occurrence
15 Over current occurred
BUCKCORE_O |3 rwlc BUCKCORE overtemperature warning
TWRN 0s No occurrence
1lgOvertemperature warning
BUCKIF_OTWR |4 rwlc BUCKIF overtemperature warning
N 0g No occurrence
1z Overtemperature warning
BOOST_OTWR |5 rwlc BOOST overtemperature warning
N 0g No occurrence
1z Overtemperature warning
QUC_OTWRN |6 rwlc QUC over temperature warning
0s No occurrence
1gOvertemperature warning
IVCC_OC 7 rwlc IVCC over current warning
0s No occurrence
15 Over current occurred
BOOST_OC 8 rwlc BOOST over current
0g No occurrence
15 Over current occurred
Datasheet 238 Rev. 1.00
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& 81 OT_WRN_OC_STAT_APP1 WY& {ii{&
Reset Reset value Note
00004 Reset class R2)

Datasheet
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18.27 MA 2 B RE S/ RIRSIFE *R2)
OT_WRN_OC_STAT_APP2 Offset address: 0134
Over temperature warning /Over current status Reset values see: Table 82

flags for Application 2 *R2)

15 14 13 12 11 10 9 8

Res BOOST_OC
r rwlc
7 6 5 4 3 2 1 0
IVCC_OC QUC_|\(|)TWR BOS\{SRTEOT BUC‘II\:(F:I:q_OT BEJ;_:_(V%(F)QEE QVR_OC QCO_I\(l)TWR QST_OC
rwilc rwilc rwilc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
QST_OC 0 rwlc QST over current
0z No occurrence
1gOver current occurred
QCO_OTWRN |1 rwlc QCO over temperature warning

0gs No occurrence
1lgsOvertemperature warning
QVR_OC 2 rwlc QVR over current

Os No occurrence
1s Over current occurred

BUCKCORE_O |3 rwlc BUCKCORE overtemperature warning
TWRN 0s No occurrence

1lgsOvertemperature warning
BUCKIF_OTWR |4 rwlc BUCKIF overtemperature warning
N

0s No occurrence
1lgOvertemperature warning

BOOST_OTWR |5 rwlc BOOST overtemperature warning
N

0s No occurrence
1z Overtemperature warning

QUC_OTWRN |6 rwlc QUC over temperature warning

0s No occurrence
1z Overtemperature warning

IVCC_OC 7 rwlc IVCC over current warning
0s No occurrence

1z Over current occurred
BOOST_OC 8 rwlc BOOST over current

Os No occurrence
15 Over current occurred

Datasheet 240 Rev. 1.00
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xR 82 OT_WRN_OC_STAT_APP2 Y& {ii{&
Reset Reset value Note
00004 Reset class R2)
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18.28 BB E SRS *R2)

VMON_STAT Offset address: 014
Voltage monitor status *R2) Reset values see: Table 83
15 14 13 12 11 10 9 8

Res VMON2_ST | VMONI1_ST IVCC_ST

r r r r

T 6 5 4 3 2 1 0

BUCKINT_S BUCKCORE

QUC_ST |PREREG_ST | BOOST_ST T QVR_ST QCO_ST ST QST_ST

r r r r r r r r

Field Bits Type |Description
QST_ST 0 r Standby LDO voltage status

OsVoltage is out of range or not enabled
1zVoltage is OK

BUCKCORE_ST| 1 r Core voltage status

0sVoltage is out of range or not enabled
1zVoltage is OK

QCO_ST 2 r Communication voltage status

OsVoltage is out of range or not enabled
1zVoltage is OK

QVR_ST 3 r Reference voltage status

0sVoltage is out of range or not enabled
1zVoltage is OK

BUCKINT_ST |4 r Buckint voltage status

0sVoltage is out of range or not enabled
1zVoltage is OK

BOOST_ST 5 r Boost voltage status

0OsVoltage is out of range or not enabled
1zVoltage is OK

PREREG_ST |6 r Prereg voltage status

0sVoltage is out of range or not enabled
1zVoltage is OK

QUC_ST 7 r QUC voltage status

0sVoltage is out of range or not enabled
1zVoltage is OK

IVCC_ST 8 r IVCC voltage status

OsVoltage is out of range or not enabled
1zVoltage is OK

(REETR......)

Datasheet 242 Rev. 1.00
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(£2)
Field Bits Type |Description
VMON1_ST 9 r MON1 voltage status

0OsVoltage is out of range or not enabled
1zVoltage is OK

VMON2_ST 10 r MON2 voltage status

OsVoltage is out of range or not enabled
1zVoltage is OK

& 83 VMON_STAT ME iI{&
Reset Reset value Note
00004 Reset class R2)
Datasheet 243 Rev. 1.00
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18 Registers description

18.29 BHREHFFER *R2)
DEV_STAT Offset address: 0154
Device status register *R2) Reset values see: Table 84
15 14 13 12 11 10 9 8
VONZ AUT VHOLAY  BOOSTCAU BUCKINTA SSMCAUTO [yons_en [ wwow_en | soos._en
r r r r r r r r
T 6 5 4 3 2 1 0
BUCKIF_EN QUC_EN BUCléC&ORE QCO_EN QVR_EN STATE
r r r r r r
Field Bits Type |Description
STATE 2:0 r Current device state
000g reserved
001sINIT
010; NORMAL
011 SLEEP
100; STANDBY
1015 WAKE
1105 REDUCED_OPERATION
1115 reserved
QVR_EN 3 r QVR status
OsDisabled
15 Enabled
QCO_EN 4 r QCO status
OsDisabled
1 Enabled
BUCKCORE_ |5 r BUCKCORE status
EN Oz Disabled
1 Enabled
QUC_EN 6 r QUC status
0z Disabled
1 Enabled
BUCKIF_EN 7 r BUCKIF
status O:
Disabled 1g
Enabled
BOOST_EN 8 r BOOST
status Og
Disabled 15
Enabled
(RBETR......)
Datasheet 244 Rev. 1.00
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(£%)

Field Bits Type |Description
VMON1_EN 9 r External voltage monitor channel 1 status

0g Disabled

1; Enabled
VMON2_EN 10 r External voltage monitor channel 2 status

0s Disabled

1z Enabled
SSW_AUTO_D |11 r Safety switch auto detect
ET 0s not detected

lgdetected
BUCKINT_AUT |12 r BUCKINT autodetection result: 0 not detected, 1 detected
O_DET Os not detected

lgdetected
BOOST_AUTO |13 r BOOST autodetection result: 0 not detected, 1 detected
_DET Os not detected

lgdetected
VMON1_AUTO |14 r VMON1 autodetection result: 0 not detected, 1 detected
_DET 0s not detected

lgdetected
VMON2_AUTO |15 r VMON2 autodetection result: 0 not detected, 1 detected
_DET 0s not detected

lgdetected
x84 DEV_STAT WEiE
Reset Reset value Note

00004 Reset class R2)

Datasheet
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18.30 DC-DC A XIMELZ (Y, *R2)

DCDC_FREQ_SYNC Offset address: 0164
DC-DC switching frequency change *R2) Reset values see: Table 85
15 14 13 12 11 10 9 8
PREREG_BO | BOOST_BU BUCKIF_DR
OST_PHSHF | CKIF_PHSH Res BOOST_DRIVER_CONFIG | IVER_CONF
T FT IG
r'w rw r rw rw
T 6 5 4 3 2 1 0
?’Léglflc%ﬁzl BUCKCORE_DRIVER_CON | PREREG_DRIVER_CONFI DCDC_FREQSEL

G FIG G
r'w r'w rw rw
Field Bits Type |Description
DCDC_FREQS |2:0 rw DC-DC switching frequency (fDCDC) change
EL 000s 1.8 MHz
001g 1.9 MHz
010g 2.0 MHz
0115 2.1 MHz
100g2.2 MHz - default/center value
10152.3 MHz
1105 2.4 MHz
1115 2.4 MHz
PREREG_DRIV [4:3 rw Drive strength configuration for BUCK PREREG
ER_CONFIG 00g Full strenght
01566% of full strength
105 33% of full strength
115 RESERVED: Do not use, currently selects 33% strength
BUCKCORE_D |6:5 rw Drive strength configuration for BUCK CORE
RIVER_CONFIG 00g Full strenght
01550% of full strength
105 25% of full strength
11gDo not use, currently selects 25% strength
BUCKIF_DRIVE |8:7 rw Drive strength configuration for BUCK IF
R_CONFIG 00g Full strenght
01550% of full strength
105 25% of full strength
115 RESERVED: Do not use, currently selects 25% strength
(RBLTH......)
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(£2)

Field Bits Type |Description
BOOST_DRIVE |10:9 rw Drive strength configuration for BOOST
R_CONFIG 00g Full strenght

01550% of full strength

10s 25% of full strength

115 RESERVED: Do not use, currently selects 25% strength
BOOST_BUCKI| 14 rw 180 degree phase shift between BOOST and BUCKIF
F_PHSHFT 0 Disable phase shift

15 Enable phase shift
PREREG_BOO |15 rw 180 degree phase shift between BOOST and PREREG
ST_PHSHFT OgDisable Phase Shift

1 Enable Phase Shift
&85 DCDC_FREQ_SYNC W& {iI{&
Reset Reset value Note

00044 Reset class R2)

Datasheet 247 Rev. 1.00
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18.31 DC-DC $MiZFE RIMITH| & 1728 *R2)
FREQ_SPREAD Offset address: 0174
DC-DC Frequency spread-spectrum control register Reset values see: Table 86
*R2) '
15 14 13 12 11 10 9 8
\ Res FRE_SP_AMPLITUDE FRE_SP_FSTEP
r rw rw
7 6 5 4 3 2 1 0
FRE_SP_TIMEBASE FRE_SP_METH e = | FRE_sP_EN
r'w rw rw rw
Field Bits Type | Description
FRE_SP_EN 0 rw Enable spread spectrum
0sDisabled
1z Enabled
FRE_SP_BUCK|1 rw Enable spread spectrum for BUCKIF (ignored when FRE_SP_EN is 0)
_IF_EN 0g Disabled
1z Enabled
FRE_SP_METH |4:2 rw These bits define the method for vary the frequency spectrum
000g Triangle

001gTriangle with dithering

010g Triangle with pseudorandom period

011g Triangle with pseudorandom period and dithering
100s Triangle with pseudorandom half-period

101 Triangle with pseudorandom half-period and dithering
110g Triangle with pseudorandom ramp

111 Triangle with pseudorandom ramp and dithering

FRE_SP_TIME |7:5 rw These bits define the timings for varying the frequency spectrum
BASE 000; Frequency changes every 3.5 us
001z Frequency changes every 7 us
010z Frequency changes every 10.5 us
011gFrequency changes every 14 us
100s Frequency changes every 17.5 us
101sFrequency changes every 21 us

110s Frequency changes every 24.5 us
111gFrequency changes every 28 us

FRE_SP_FSTE |9:8 rw These bits define the frequency step for varying the frequency
P spectrum

00g 0.625% variation

01g 1.25% variation

10g 2.5% variation

115 RESERVED: Do not use. Currently maps to 2.5% variation

Datasheet 248 Rev. 1.00
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(%)

Field Bits Type |Description

FRE_SP_AMPL |13:10 rw Defines the maximum width of the triangular ramp with respect
ITUDE to the center value
0412 frequency steps
141 frequency step 24
2 frequency steps 343
frequency steps 4,44
frequency steps 5415
frequency steps 616
frequency steps 7u7
frequency steps 848
frequency steps 949
frequency steps Ay 10
frequency steps By 11
frequency steps Cy12
frequency steps Dy 13
frequency steps E. 14
frequency steps Fy 15
frequency steps

7% 86 FREQ_SPREAD M E {ii{(&

Reset Reset value Note
00004 Reset class R2)
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18.32 ABIST control 0 *R2)

ABIST_CTRLO Offset address: 0184
ABIST control 0 *R2) Reset values see: Table 87
15 14 13 12 11 10 9 8

Res ALL
r rwh
T 6 5 4 3 2 1 0
STATUS INT SINGLE PATH START
r rw rw rwh rwh
Field Bits Type |Description
START 0 rwh Start ABIST operation, the operation itself will be started. This

bitis cleared after ABIST operation has been performed

0s Operation done or not started

1gStart operation

PATH 1 rwh Select the path which should be covered by ABIST operation

0s Comparator only
1gComparator and correspondig deglitching logic

SINGLE 2 rw Select whether a single comparator shall be tested or all
comparators in predefined sequence

0s Predefined sequence
1gSingle comparator test

INT 3 rw Selection for safe state related comparators or interrupt related
comparators

0s Safe state related comparators
lgzInterrupt related comparators

STATUS 7:4 r ABIST global status information after requested operation has

been performed, information shall only be considered valid,

once START bit is cleared

54 Selected ABIST operation performed without errors

AuSelected ABIST operation performed with errors, check respective
ABIST_SELECTXx registers

ALL 8 rwh When set to '1' all comparators are automatically selected.

0s Comparators executed as selected in ABIST_CTRLO and
ABIST_SELECTO0/1/2

15 All comparators are tested with PATH=0 and SINGLE=0

K 87 ABIST_CTRLO N E {iI{&
Reset Reset value Note
00004 Reset class R2)
Datasheet 250 Rev. 1.00
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18.33 ABIST control 1 *R2)

ABIST_CTRL1 Offset address: 0194
ABIST control 1 *R2) Reset values see: Table 88
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0

Res SS2_EN_BI | SS1_EN_BI | ABIST_CLK Res OV_1V5_TR
ST ST _EN IG
r rw rw rw r rw
Field Bits Type |Description
OV_1V5_TRIG |0 rw Enable overvoltage trigger for protected 1.5 V comparator for
analog safe state control
Oz Disabled
1 Enabled
ABIST_CLK_ |2 rw Select ABIST clock to generate local 2 MHz clock
EN OsDisable
1 Enable
SS1_EN_BIST |3 rw Enables ABIST for SSO1. Requires
ABIST_CTRL1.ABIST_CLK_EN=1 and
ABIST_CTRL1.0V_1V5_TRIG=1
OsDisable
1z Enable
SS2_EN_BIST |4 rw Enables ABIST for SSO2. Requires
ABIST_CTRL1.ABIST_CLK_EN=1 and
ABIST_CTRL1.0V_1V5_TRIG=1
OsDisable
1 Enable
< 88 ABIST_CTRL1 N E (&
Reset Reset value Note
00004 Reset class R2)
Datasheet 251 Rev. 1.00
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18.34 ABIST select 0 *R2)

ABIST_SELECTO Offset address: 01A4
ABIST select 0 *R2) Reset values see: Table 89
15 14 13 12 11 10 9 8

R3FBL_OPE | BUCKIF_SE | BUCKCORE | PREREG_SE
N VoV _SEVOV VoV VDD2V50V IvCccov VMON20OV | VMON1OV
rwh rwh rwh rwh rwh rwh rwh rwh
7 6 5 4 3 2 1 0
BOOSTOV | BUCKIFOV | QVROV QCoovV BUCESORE QSTOV QUCOV | PREREGOV
rwh rwh rwh rwh rwh rwh rwh rwh
Field Bits Type |Description
PREREGOV 0 rwh |Select Pre-regulator OV comparator for ABIST operation
0s Not selected
1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
Qucov 1 rwh |SelectuC LDO OV comparator for ABIST operation
0s Not selected
1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
QSTOV 2 rwh |Select Standby LDO OV comparator for ABIST operation
0s Not selected
1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
BUCKCOREOV |3 rwh Select Core voltage OV comparator for ABIST operation
0s Not selected
1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
Qcoov 4 rwh |Select COM OV comparator for ABIST operation
0s Not selected
1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
QVROV 5 rwh |Select VREF OV comparator for ABIST operation
0s Not selected
1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
BUCKIFOV 6 rwh Buck_int OV comparator for ABIST operation
0s Not selected
1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
(RBLTH......)
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(%)

Field

Bits

Type

Description

BOOSTOV

7

rwh

BOOST OV comparator for ABIST operation

0g Not selected

1; Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

VMON10V

rwh

VMON1 OV comparator for ABIST operation

0z Not selected

1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

VMON20V

rwh

VMON2 OV comparator for ABIST operation

0z Not selected

1 Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

IVCCOV

10

rwh

IVCCOV comparator for ABIST operation

0g Not selected

1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

VDD2V50V

11

rwh

VDD2V5 OV comparator for ABIST operation

0g Not selected

1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

PREREG_SEVO
\Y

12

rwh

Select Pre-regulator Severe OV comparator for ABIST operation

0z Not selected

1s Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

BUCKCORE_SE
VOV

13

rwh

Select BUCKCORE Severe OV comparator for ABIST operation

0z Not selected

1 Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

BUCKIF_SEVO
v

14

rwh

Select BUCKINT Severe OV comparator for ABIST operation

0z Not selected

1 Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

R3FBL_OPEN

15

rwh

Select R3FBL comparator for ABIST operation

0z Not selected

1 Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

K 89

ABIST_SELECTO B9 {i{&

Reset

Reset value

Note

00004

Reset class R2)

Datasheet

253 Rev. 1.00

2026-01-09



OPTIREG™ PMIC CLF4D985QKVO03R1

Multi-rail power management IC for systems up to ASIL D

afineon

18 Registers description

18.35 ABIST select 1 *R2)

ABIST_SELECT1 Offset address: 01By
ABIST select 1 *R2) Reset values see: Table 90
15 14 13 12 11 10 9 8

Res BST‘lRf EP_ BSTIUV VDD2V5UvV IVCCuv VMON2UV | VMON1UV
rwh rwh rwh rwh rwh rwh
7 6 5 4 3 2 1 0
BOOSTUV | BUCKINTUV QVRUV Qcouv BUCSSORE QSTUV QuUCUVY PREREGUV
rwh rwh rwh rwh rwh rwh rwh rwh
Field Bits Type |Description
PREREGUV 0 rwh Select pre regulator UV comparator for ABIST operation
0s Not selected
1 Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
QuCuv 1 rwh |Select uC UV comparator for ABIST operation
0s Not selected
1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
QSTUV 2 rwh |Select STBY UV comparator for ABIST operation
0s Not selected
1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
BUCKCOREUV |3 rwh Select VCORE UV comparator for ABIST operation
0s Not selected
1s Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
QCcouv 4 rwh |Select COM UV comparator for ABIST operation
0s Not selected
1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
QVRUV 5 rwh |Select VREF UV comparator for ABIST operation
0s Not selected
1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
BUCKINTUV 6 rwh |Select Buck_int UV comparator for ABIST operation
0s Not selected
1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
(RBLT;......)
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(£%)
Field Bits Type |Description
BOOSTUV 7 rwh |Select Boost UV comparator for ABIST operation

0g Not selected

1; Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

VMON1UV 8 rwh Select VYMON1 UV comparator for ABIST operation

0z Not selected

1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

VMON2UV 9 rwh Select VYMON2 UV comparator for ABIST operation

0z Not selected

1 Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

IVCCUV 10 rwh |Select IVCC UV comparator for ABIST operation

0g Not selected

1pSelected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

VDD2V5UV 11 rwh |SelectVDD2V5 UV comparator for ABIST operation

0g Not selected

1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

BSTIUV 12 rwh BSTI UV comparator for ABIST operation

0z No error detected

1gError detected (during internal checks)
BST_DEEP_UV|13 rwh Select BST_DEEP_UV comparator for ABIST operation

0z Not selected

1s Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator

90 ABIST_SELECT1 Y& {ii{H
Reset Reset value Note
00004 Reset class R2)
Datasheet 255 Rev. 1.00
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Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.36 ABIST select 2 *R2)

ABIST_SELECT2 Offset address: 01Cy
ABIST select 2 *R2) Reset values see: Table 91
15 14 13 12 11 10 9 8

Res VDD5VooVv
r rwh
7 6 5 4 3 2 1 0
VDD5VOUV | VDD1V50V | VDD1V5UV BIASHI BIASLOW BG120V BG12UV VBATOV
rwh rwh rwh rwh rwh rwh rwh rwh
Field Bits Type |Description
VBATOV 0 rwh |Supply voltage VS1/2 is too high
0s Not selected
1 Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
BG12UvV 1 rwh Bandgap comparator UV condition
0s Not selected
1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
BG120V 2 rwh Bandgap comparator OV condition
0s Not selected
1p Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
BIASLOW 3 rwh | Bias current too low
0Os Not selected
1 Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
BIASHI 4 rwh |Bias current too high
0s Not selected
1 Selected; Bit will be cleared upon successful ABIST operation on
comparator, bit will be set in case of ABIST fail for this comparator
VDD1V5UV 5 rwh |Selectinternal 1.5 Vdomain undervoltage comparator
0s Comparator test not selected
lsComparator test selected
VDD1V50V 6 rwh |Selectinternal 1.5 Vdomain overvoltage comparator
0s Comparator test not selected
lsComparator test selected
VDD5VOUV 7 rwh |Selectinternal 2.5V domain undervoltage comparator
0s Comparator test not selected
lsComparator test selected
(RBLT;......)
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(£2)
Field Bits Type |Description
VDD5VOOV 8 rwh Select internal 2.5 Vdomain overvoltage comparator
0s Comparator test not selected
lsComparator test selected
+o1 ABIST_SELECT2 S {iI{&
Reset Reset value Note
00004 Reset class R2)
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afineon

18.37 Global testmode *R2)

GTM Offset address: 01Dy
Global testmode *R2) Reset values see: Table 92
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0

Res NTM ™
r r r
Field Bits Type Description
™ 0 r Test mode status
OgDevice is in normal mode
1gDeviceisin test mode
NTM 1 r Test mode status inverted
0g Device is in test mode
1z Deviceis in normal mode
+ 92 GTM WE (&
Reset Reset value Note
00024 Reset class R2)
Datasheet 258 Rev. 1.00
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18 Registers description

18.38 BRBERMKSEE 1 7588 - *R2)
REDOP_RS_CFG1 Offset address: 01E4
Reduced operation reflected status configuration 1 Reset values see: Table 93

register - *R2)

15 14 13 12 11 10 9 8

Res SSO1TOSSO2_DEL Res INT2_DIS INT1_DIS

r r r r r

T 6 5 4 3 2 1 0

S$SO2_DEL SSO1_DEL Res EN

r r r r

Field Bits Type |Description

EN 0 r Enable reduced operation - *R3)

OsDisable 15

Enable

SSO1_DEL 4:2 r Safe state output 1 delay (tSSO1_red) - only active if REDUCED
OPERATION is enabled

0005 0 ms

001 10 ms

0105 50 ms

0115100 ms

1005250 ms

101z Do not use. Maps to 0 ms

111zDo not use. Maps to 0 ms

SS0O2_DEL 75 r Safe state output 2 delay (tSSO2_red) - only active if REDUCED
OPERATION is enabled

0008 0 ms

001 10 ms

0105 50 ms

0115100 ms

1005250 ms

101z Do not use. Maps to 0 ms

111zDo not use. Maps to 0 ms

INT1_DIS 8 r Disable generation of INT1 due to Cluster 2 entering REDUCED

OPERATION

OsAllow generation of INT1 when application 2 enters REDUCED
OPERATION

1 Disable generation of INT1 related to application 2
entering REDUCED OPERATION

(REAKTR......)
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(%)

Field Bits Type |Description

INT2_DIS 9 r Disable generation of INT2 due to Cluster 1 entering REDUCED
OPERATION

Oz Allow generation of INT2 when application 1 enters REDUCED
OPERATION

1gDisable generation of INT2 related to application 1
entering REDUCED OPERATION

SSO1TOSS02_|14:12 r Safe state output 2 delay to Safe state output 1 (tSS02) when
DEL REDUCED OPERATION is disabled

0008 0 ms

0015 10 ms

010g 50 ms

0115100 ms

1005250 ms

101gDo not use. Maps to 0 ms

111gDo not use. Maps to 0 ms

*=o93 REDOP_RS_CFG1 Y& {ii{&

Reset Reset value Note
00004 Reset class R2)

Datasheet 260 Rev. 1.00
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18 Registers description

18.39 ERRO fRIPE NECE FF28 *R2)

ERRO_PW_CFG Offset address: 01Fy
ERRO protection write configuration register *R2) Reset values see: Table 94
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0

Res SLP_EN EN TREC_EN TREC
r rw rw rw rw
Field Bits Type |Description
TREC 1:.0 rw ERRO pin monitor recovery time
001 ms
01g2.5ms
10 5 ms
11 10 ms
TREC_EN 2 rw Enabling of recovery time functionality for ERRO pin monitor
0z Disabled
1 Enabled
EN 3 rw Enable ERRO pin monitor
OsDisabled
1 Enabled
SLP_EN 4 rw Enabling of ERRO pin monitor functionality while the system s in
SLEEP state
OsDisabled
1 Enabled
o4 ERRO_PW_CFG N E{iI{&
Reset Reset value Note
00084 Reset class R2)
Datasheet 261 Rev. 1.00
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afineon

18.40 ERRO R BURASECE F 728 *R3)

ERRO_RS_CFG Offset address: 0204
ERRO reflected status configuration register *R3) Reset values see: Table 95
15 1 13 1 11 10 8
Res
r
7 6 5 4 3 2 0

Res SLP_EN EN TREC_EN TREC
r r r r r
Field Bits Type |Description
TREC 1:0 r ERRO pin monitor recovery time
00g 1 ms
01z 2.5ms
10s 5 ms
11510 ms
TREC_EN 2 r Enabling of recovery time functionality for ERRO pin monitor
OgDisabled
1 Enabled
EN 3 r Enable ERRO pin monitor
OgsDisabled
1 Enabled
SLP_EN 4 r Enabling of ERRO pin monitor functionality while the systemiisin
SLEEP state
OgDisabled
1 Enabled
+R 95 ERRO_RS_CFG M EiIf&
Reset Reset value Note
00084 Reset class R3) C1
Datasheet 262 Rev. 1.00
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18.41 ERR1 fRIF 5 NECE FF28 *R2)

ERR1_PW_CFG Offset address: 0214
ERR1 protection write configuration register *R2) Reset values see: Table 96
15 1 13 12 1 10 5 8
Res
r
7 6 5 4 3 2 1 0

Res SLP_EN EN TREC_EN TREC
r rw rw rw rw
Field Bits Type |Description
TREC 1:0 rw ERR1 pin monitor recovery time
00g 1 ms
01g2.5ms
10 5 ms
1110 ms
TREC_EN 2 rw Enabling of recovery time functionality for ERR1 pin monitor
OgsDisabled
1 Enabled
EN 3 rw Enable ERR1 pin monitor
OgsDisabled
1 Enabled
SLP_EN 4 rw Enabling of ERR1 pin monitor functionality while the systemiisin
SLEEP state
OgDisabled
1g Enabled
K96 ERR1_PW_CFG By E i {&
Reset Reset value Note
0008 Reset class R2)
Datasheet 263 Rev. 1.00
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18.42 ERR1 R BRUIRSHECE FF2% *R3_C1)

ERR1_RS_CFG Offset address: 0224
ERR1 reflected status configuration register *R3_C1) Reset values see: Table 97
15 1 13 P 1 10 8
Res
r
7 6 5 4 3 2 0

Res SLP_EN EN TREC_EN TREC
r r r r r
Field Bits Type |Description
TREC 1:0 r ERR1 pin monitor recovery time
00g 1 ms
01g2.5ms
10 5 ms
1110 ms
TREC_EN 2 r Enabling of recovery time functionality for ERR1 pin monitor
OgsDisabled
1 Enabled
EN 3 r Enable ERR1 pin monitor
OgsDisabled
1 Enabled
SLP_EN 4 r Enabling of ERR1 pin monitor functionality while the systemiisin
SLEEP state
OgDisabled
1g Enabled
=97 ERR1_RS_CFG WS lI{E
Reset Reset value Note
00084 Reset class R3) C1
Datasheet 264 Rev. 1.00
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18.43 ERR2 fRIPE NEEEFF28 *R2)

ERR2_PW_CFG Offset address: 0234
ERR2 protection write configuration register *R2) Reset values see: Table 98
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0

Res SLP_EN EN TREC_EN TREC
r rw rw rw w
Field Bits Type |Description
TREC 1:0 rw ERR2 pin monitor recovery time
00s 1 ms
01 2.5ms
10g 5 ms
11 10 ms
TREC_EN 2 rw Enabling of recovery time functionality for ERR2 pin monitor
OsDisabled
1 Enabled
EN 3 rw Enable ERR2 pin monitor
This bit has only an effect if REDOP_RS_CFG1.ENis 1
OsDisabled
1; Enabled
SLP_EN 4 rw Enabling of ERR2 pin monitor functionality while the systemiisin
SLEEP state
OsDisabled
1 Enabled
<98 ERR2_PW_CFG M E i{&
Reset Reset value Note
00084 Reset class R2)
Datasheet 265 Rev. 1.00
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18.44 ERR2 R BUASECEF F28 *R3_C2)

ERR2_RS_CFG Offset address: 024,
ERR2 reflected status configuration register *R3_C2) Reset values see: Table 99
15 14 13 12 11 10 9 8
Res
r
7 6 5 . 3 2 1 0

Res SLP_EN EN TREC_EN TREC
r r r r r
Field Bits Type |Description
TREC 1:0 r ERR2 pin monitor recovery time
00s 1 ms
01 2.5ms
10g 5 ms
11 10 ms
TREC_EN 2 r Enabling of recovery time functionality for ERR2 pin monitor
OsDisabled
1 Enabled
EN 3 r Enable ERR2 pin monitor
This bit has only an effect if REDOP_RS_CFG1.ENis 1
0gDisabled
15 Enabled
SLP_EN 4 r Enabling of ERR2 pin monitor functionality while the systemiisin
SLEEP state
OsDisabled
1 Enabled
<99 ERR2_RS_CFG WY E (i{E
Reset Reset value Note
00084 Reset class R3) C2
Datasheet 266 Rev. 1.00
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18 Registers description

18.45

DEV_CFG1

Device configuration 1 register *R0)

15 14 13

BHACE 1 7783 *RO)

Offset address:

value:

0254
02064

12 1 10 9 8

Res ABIST_EN Res

T 6 5

r rw r

4 3 2 1 0

HWCFG_STAT

MPS_EN RESET_DEL

r

rwh rwh

Field Bits Type

Description

RESET_DEL 2:0 rwh

Reset delay time (tRD); Starts upon QST, QUC and BUCKCORE are
above their UV thresholds.

0005200 ps

0015400 ps

0105800 ps

01lg1ms

1005 2 ms

1014 ms

1105 10 ms

111520 ms

MPS_EN 3 rwh

Microcontroller programming support enable

0gDisabled
1z Enabled

HWCFG_STAT | 7:4 r

This bit reflects the status of the hardware configuration pin
Oyl kOhm

14 2.2 kOhm

21 3.3 kOhm

3w4.7 kOhm

4,,6.8 kOhm

54 10 kOhm

6y 15 kOhm

74 Reserved value
84 Reserved value
94122 kOhm

Ay 33 kOhm

By 47 kOhm

Ch 68 kOhm

Dy 100 kOhm

Ex 150 kOhm

Fy 200 kOhm

(REAKTR......)
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(£8)
Field Bits Type |Description
ABIST_EN 9 rw Autostart of analog built in self test for voltage monitoring when
waking up from FAILSAFE, STANDBY and POWERDOWN.
0 ABIST only executed when waking up from STANDBY (if WUT and
QST are both OFF) or from POWERDOWN
1 ABIST executed when waking up from STANDBY or from
POWERDOWN or from FAILSAFE
Datasheet 268 Rev. 1.00
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18.46 s ZRIPENEE 2 57788 *RO)
DEV_PW_CFG2 Offset address: 0264
Device protected write configuration 2 register *R0) Value: FOO1y
15 14 13 12 11 10 9 8
VMON2_STG_TIME VMON1_STG_TIME Res
r'w r'w r
7 6 5 4 3 2 1 0
Res QST_MODE SSW_OC_TH QST_EN
r w rw rw
Field Bits Type |Description
QST_EN 0 rw Activation of standby LDO
OsDisabled
1 Enabled
SSW_OC_TH |21 rw Safety switch overcurrent detection threshold.
005 0.755V
015 0.944V
10g 1.04V
11§ 1.22V
QST_MODE 3 rw Selects between 2 different modes of controlling standby LDO
via QSTEN

0 PMIC_MODE: QST is selectable only when the device is moving to
STANDBY. QST is onin all other states, independently of
QST_EN.

1sUSER_MODE: QST supply on or off,can be configured by QST_EN

VMON1_STG_T|13:12 rw Filter time to detect a short-to-ground on external voltage

IME monitor channel 1

00s 1 ms

012 ms

108 4 ms

116 ms

VMON2_STG_T |15:14 rw Filter time to detect a short-to-ground on external voltage

IME monitor channel 2

00s 1 ms

012 ms

108 4 ms

116 ms

Datasheet 269 Rev. 1.00
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18.47 2 R BRSECE 2 F1F28 *RO)

DEV_RS_CFG2 Offset address: 0274
Device reflected status configuration 2 register *R0) value: FOO14
15 14 13 12 11 10 9 8

VMON2_STG_TIME VMON1_STG_TIME Res
r r r
7 6 5 4 3 2 1 0
Res QST_MODE SSW_OC_TH QST_EN
r r r r
Field Bits Type |Description
QST_EN 0 r Activation of standby LDO
0z Disabled
1 Enabled
SSW_OC_TH |21 r Safety switch overcurrent detection threshold.
005 0.755V
015 0.944V
10g 1.04V
11§ 1.22V
QST_MODE 3 r Selects between 2 different modes of controlling standby LDO
via QSTEN

0s PMIC_MODE: QST is selectable only when the device is moving to
STANDBY. QST is onin all other states, independently of
QST_EN.

13 USER_MODE: QST supply on or off,can be configured by QST_EN
VMON1_STG_T|13:12 r Time to detect a short-to-ground on external voltage monitor
IME channel1

00g 1 ms

01lg2ms

104 ms

116 ms

VMON2_STG_T | 15:14 r Time to detect a short-to-ground on external voltage monitor
IME channel 2

00g 1 ms

01lg2ms

104 ms

116 ms
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18.48 M 1 RS ERSEFFSR *R1)

SYSFAIL_STAT_APP1 Offset address: 0294
System failure status register for application 1 *R1) Reset values see: Table 100
15 14 13 12 11 10 9 8

PREREG_C | INTSUP_IV
Res ABIST CFGE OSW cc
r rwlc rwlc rwlc rwlc
7 6 5 4 3 2 1 0
FSM_INITTI BUCK_COR | BUCKIF_VO | QST_QUC_
QST ERRO MER VMON oT E_VOLTSEL LTSEL VOLTSEL
rwlc rwlc rwlc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
QST_QucC_voL |0 rwlc |QST and QUC voltage selection error. Nominal voltage of QST and
TSEL QUC might be corrupt (3.3Vor5V).

OgNo occurrence

1s Fault occurred

BUCKIF_VOLTS |1 rwlc |BUCKIF voltage selection error. Nominal voltage of BUCKIF might
EL be corrupt (1.8 Vor3.3V).

0z No occurrence

1s Fault occurred

BUCK_CORE_V |2 rwlc |BUCK CORE voltage selection error. Nominal voltage of BUCKCORE
OLTSEL might be corrupt.

0OsNo occurrence
1 Fault occurred

oT 3 rwlc |Over temperature failure. (see chapter: Collection registers)

0g No fault
1 Fault occurred

VMON 4 rwlc |Voltage monitor failure (see chapter: Collection registers)
0s No fault
1p Fault occurred

FSM_INITTIME |5 rwlc |Init timer failure due to the third INIT failure in row. The device
R moved to FAILSAFE state.

0g No fault

1; Fault occurred

ERRO 6 rwlc |ERRO failure

0z No fault

1 Fault occurred

QST 7 rwlc |Standby LDO (QST) failure; Also set if BIST of QST retunred an error

0z No fault
1 Fault occurred

(REETR......)
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(£%)
Field Bits Type |Description
INTSUP_IVCC |8 rwlc |Internal supply IVCC failure; Also set if BIST of QIS retunred an error
0s No fault
1; Fault occurred
PREREG_COS |9 rwlc |Reports major faults detected during SSW BIST and overcurrent on
w SSwW
0s No fault
1 Fault occurred
CFGE 10 rwlc | DED for Clusterl config registers
0sWrite 0 - no action
15 Event detected, write 1 to clear the flag
ABIST 11 rwlc |ABIST operation interrupted by move to INIT or move to FAILSAFE
fault
0s No fault
1 Fault occurred
100 SYSFAIL_STAT_APP1 N E fii{E
Reset Reset value Note
00004 Reset class R1)
Datasheet 272 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"‘]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.49 A 2 WA R RSTFER *R1)

SYSFAIL_STAT_APP2 Offset address: 02A4

System failure status flags for application 2 *R1) Reset values see: Table 101

15 14 13 12 11 10 9 8

PREREG_C | INTSUP_IV
Res ABIST CFGE oswW ccC
r rwlc rwlc rwlc rwlc
7 6 5 4 3 2 1 0
FSM_INITTI BUCK_COR | BUCKIF_VO | QST_QUC_
QsT ERRO MER VMON oT E_VOLTSEL LTSEL VOLTSEL
rwlc rwlc rwlc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
QST_QUC_VOL |0 rwlc QST and QUC voltage selection error. Nominal voltage of QST
TSEL and QUC might be corrupt (3.3Vor5V).
0OsNo occurrence
1 Fault occurred
BUCKIF_VOLTS |1 rwlc BUCK IF voltage selection error. Nominal voltage of BUCKIF
EL might be corrupt (1.8 Vor 3.3V).
0OsNo occurrence
1 Fault occurred
BUCK_CORE_V |2 rwlc BUCK CORE voltage selection error. Nominal voltage of
OLTSEL BUCKCORE might be corrupt.
0OsNo occurrence
15 Fault occurred
oT 3 rwlc Over temperature failure (see chapter: Collection registers)
0gNo occurrence
15 Fault occurred
VMON 4 rwlc Voltage monitor failure (see chapter: Collection registers)
OsNo occurrence
1 Fault occurred
FSM_INITTIME |5 rwlc Init timer failure due to the third INIT failure in row. The device
R moved to FAILSAFE state.
0OsNo occurrence
1 Fault occurred
ERRO 6 rwlc ERRO failure
OsNo occurrence
15 Fault occurred
QST 7 rwlc Standby LDO (QST) failure
0gNo occurrence
15 Fault occurred

(REETR......)

Datasheet 273 Rev. 1.00
2026-01-09



o _.
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

(£%)
Field Bits Type |Description
INTSUP_IVCC |8 rwlc Internal supply IVCC failure
OeNo occurrence
1p Fault occurred
PREREG_COS |9 rwlc Reports severe faults detected during SSW BIST
W

OsNo occurrence
1 Fault occurred

CFGE 10 rwlc DED for Cluster 2 config registers

0sWrite 0 - no action
15 Event detected, write 1 to clear the flag

ABIST 11 rwlc ABIST operation interrupted by move to INIT or move to
FAILSAFE fault

0OsNo occurrence
1; Fault occurred

101 SYSFAIL_STAT_APP2 & {il{&
Reset Reset value Note
00004 Reset class R1)
Datasheet 274 Rev. 1.00
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18.50 R A3 1 R ER Bt K& & 728 *R1)
STG_STAT_APP1 Offset address: 02By
Short to ground status register for application 1 *R1) Reset values see: Table 102
15 14 13 12 11 10 9 8
Res VMON2 VMON1
r rwlc rwlc
7 6 5 4 3 2 1 0
BOOST BUCKIF QVR Qco BUCKCORE QST QuUC PREREG
rwlc rwlc rwlc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
PREREG 0 rwlc Pre-regulator voltage short to ground status flag
0s No fault
1g Fault occurred
QuC 1 rwlc MCU LDO short to ground status flag
0s No fault
1g Fault occurred
QST 2 rwlc Standby LDO short to ground status flag
0s No fault
1p Fault occurred
BUCKCORE 3 rwlc Buckcore voltage short to ground status flag
0s No fault
1p Fault occurred
Qco 4 rwlc Communication LDO short to ground status flag
0s No fault
1g Fault occurred
QVR 5 rwlc Reference LDO short to groung status flag
0s No fault
1p Fault occurred
BUCKIF 6 rwlc Buck interface short to ground status flag
0s No fault
1p Fault occurred
BOOST 7 rwlc Boost short to ground status flag
0s No fault
1p Event detected
VMON1 8 rwlc VMON1 short to ground status flag
0s No fault
1g Fault occurred
VMON2 9 rwlc VMON2 short to ground status flag
0s No fault
1g Fault occurred
Datasheet 275 Rev. 1.00
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& 102 STG_STAT_APP1 HE (ii{&
Reset Reset value Note
00004 Reset class R1)
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18.51 A 2 WAEREIMRESEFTEFSS *R1)

STG_STAT_APP2 Offset address: 02CH

Short to ground status register for application 2 *R1) Reset values see: Table 103

15 14 13 12 11 10 9 8

Res VMON2 VMON1

r rwlc rwlc

7 6 5 4 3 2 1 0

BOOST BUCKIF QVR QcCo BUCKCORE QsT QucC PREREG

rwlc rwlc rwlc rwlc rwlc rwlc rwlc rwlc

Field Bits Type |Description

PREREG 0 rwlc Pre-regulator voltage short to ground status flag
0s No fault

1g Fault occurred

QuC 1 rwlc MCU LDO short to ground status flag

0s No fault

1p Fault occurred

QST 2 rwlc Standby LDO short to ground status flag

0s No fault
1; Fault occurred

BUCKCORE 3 rwlc Buckcore voltage short to ground status flag

0g No fault
1 Fault occurred

Qco 4 rwlc Communication LDO short to ground status flag

0g No fault
1 Fault occurred

QVR 5 rwlc Voltage reference short to groung status flag
0s No fault

1p Fault occurred

BUCKIF 6 rwlc Buckint short to ground status flag

0g No fault
1 Fault occurred

BOOST 7 rwlc Boost short to ground status flag

0s No fault

1g Fault occurred

VMON1 8 rwlc VMON1 short to ground status flag
0s No fault

1g Fault occurred

VMON2 9 rwlc VMONZ2 short to ground status flag

0s No fault
1; Fault occurred
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& 103 STG_STAT_APP2 M E (ii{&
Reset Reset value Note
00004 Reset class R1)
Datasheet 278 Rev. 1.00
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18 Registers description

18.52 MA 1 NI EREFTFEE *R1)
OV_STAT_APP1 Offset address: 02Dy
Overvoltage status register for application 1 *R1) Reset values see: Table 104
15 1 13 12 1 10 3 8
Res ?IL:’;_K:F?;E INTS;J\;’S_VD INTSC%P—W BUCKIF PREREG
r rwlc rwilc rwlc rwic rwlc
7 6 5 4 3 2 1 0
VMON2 VMON1 BOOST QVR Qco BUCKCORE QST QuC
rwilc rwlc rwlc rwlc rwilc rwlc rwic rwlc
Field Bits Type |Description
QuUC 0 rwlc QUC over voltage status flag
0s No fault
1p Fault occurred
QST 1 rwlc Standby LDO QST over voltage status flag
0s No fault
1 Fault occurred
BUCKCORE 2 rwlc BUCKCORE over voltage status flag
0s No fault
1 Fault occurred
QCOo 3 rwlc QCO over voltage status flag
0s No fault
1p Fault occurred
QVR 4 rwlc QVR over voltage status flag
0s No fault
1 Fault occurred
BOOST 5 rwlc BOOST over voltage status flag
0s No fault
1 Fault occurred
VMON1 6 rwlc External volatage monitor channel 1 over voltage status flag
0s No fault
1p Fault occurred
VMON2 7 rwlc External volatage monitor channel 2 over voltage status flag
0s No fault
1p Fault occurred
PREREG 8 rwlc Pre-regulator over voltage status flag
0s No fault
1 Fault occurred
(RBLTH......)
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(£%)
Field Bits Type |Description
BUCKIF 9 rwlc Buck interface over voltage status flag
0s No fault
1; Fault occurred
INTSUP_IVCC |10 rwlc Internal supply IVCC LDO over voltage status flag (Internal
monitoring)
0s No fault
1 Fault occurred
INTSUP_VDD2 |11 rwlc Internal supply VDD 2V5 LDO over voltage status flag (Internal
V5 monitoring)
0s No fault
1 Fault occurred
BUCKCORE_ |12 rwlc BUCKCORE feedback open status flag
FB_OPEN 0s No fault
1 Fault occurred
& 104 OV_STAT_APP1 NEfifE
Reset Reset value Note
00004 Reset class R1)
Datasheet 280 Rev. 1.00
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18.53 MA 2 BEEREFFEE *R1)
OV_STAT_APP2 Offset address: 02E4
Overvoltage status register for application 2 *R1) Reset values see: Table 105
15 14 13 12 11 10 9 8
Res ?glggfggg VDD2V50V INTSC%P—N BUCKIF PREREG
N
r rwic rwlc rwlc rwlc rwlc
7 6 5 4 3 2 1 0
VMON2 VMON1 BOOST QVR Qco BUCKCORE QST QuUC
rwlc rwilc rwlc rwic rwlc rwlc rwic rwlc
Field Bits Type |Description
QuC 0 rwlc MCU LDO over voltage status flag
0s No fault
1p Fault occurred
QST 1 rwlc Standby LDO QST over voltage status flag
0s No fault
1p Fault occurred
BUCKCORE 2 rwlc BUCKCORE over voltage status flag
0s No fault
1g Fault occurred
QCOo 3 rwlc QCO over voltage status flag
0s No fault
1g Fault occurred
QVR 4 rwlc QVR over voltage status flag
0s No fault
1p Fault occurred
BOOST 5 rwlc BOOST over voltage status flag
0s No fault
1g Fault occurred
VMON1 6 rwlc External volatage monitor channel 1 over voltage status flag
0s No fault
1g Fault occurred
VMON2 7 rwlc External volatage monitor channel 2 over voltage status flag
0s No fault
1p Fault occurred
PREREG 8 rwlc Pre-regulator over voltage status flag
0s No fault
1p Fault occurred
(BB TA.....)
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(£%)
Field Bits Type |Description
BUCKIF 9 rwlc BUCKIF over voltage status flag
0s No fault
1; Fault occurred
INTSUP_IVCC |10 rwlc Internal supply IVCC LDO over voltage status flag (Internal
monitoring)
0s No fault
1 Fault occurred
VDD2V50V 11 rwlc Internal supply VDD 2V5 LDO over voltage status flag (Internal
monitoring)
0s No fault
1 Fault occurred
BUCKCORE_G |12 rwlc Buckcore ground open status flag
ND_OPEN 0s No fault
1 Fault occurred
#+« 105 OV_STAT_APP2 NE fiI{&
Reset Reset value Note
00004 Reset class R1)
Datasheet 282 Rev. 1.00
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18.54 M A 1 A B IRRSETFER *R1)

INTSUP_STAT_APP1 Offset address: 02Fy
Internal supply status register for application 1 *R1) Reset values see: Table 106
15 14 13 12 11 10 9 8

7 6 5 4 3 2 1 0
Res PMU_RED | PMU_MAIN BIAS_HI BIAS_LOW | BG12_0V BG12_UV VBAT_OV
r rwlc rwlc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
VBAT_OV 0 rwlc Battery voltage supply (VS) over voltage
0s No fault
1; Fault occurred
BG12_UV 1 rwlc Internal bandgap comparator detected UV condition (Internal
monitoring)
0s No fault
1; Fault occurred
BG12_0V 2 rwlc Internal bandgap comparator detected OV condition (Internal
monitoring)
0s No fault
1; Fault occurred
BIAS_LOW 3 rwlc Internal bias current too low (Internal monitoring)
0s No fault
1; Fault occurred
BIAS_HI 4 rwlc Internal bias current too high (Internal monitoring)
0s No fault
1; Fault occurred
PMU_MAIN 5 rwlc PMU main pass element fail (Internal monitoring)
0s No fault
1; Fault occurred
PMU_RED 6 rwlc PMU redundant pass element fail (Internal monitoring)
0s No fault
1; Fault occurred
R 106 INTSUP_STAT_APP1 NS iI{E
Reset Reset value Note
00004 Reset class R1)
Datasheet 283 Rev. 1.00
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18.55 N A 2 WA B IRRSEFFER *R1)
INTSUP_STAT_APP2 Offset address: 0304
Internal supply status register for application 2 *R1) Reset values see: Table 107
15 14 13 12 11 10 9 8
7 6 5 4 3 2 1 0
Res PMU_RED | PMU_MAIN BIAS_HI BIAS_LOW | BGl2_0OV BG12_UV VBAT_OV
r rwlc rwlc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
VBAT_OV 0 rwlc Battery voltage supply (VS) over voltage
0s No fault
1; Fault occurred
BG12_UV 1 rwlc Internal bandgap comparator detected UV condition (Internal
monitoring)
0s No fault
1; Fault occurred
BG12_0OV 2 rwlc Internal bandgap comparator detected OV condition (Internal
monitoring)
0s No fault
1; Fault occurred
BIAS_LOW 3 rwlc Internal bias current too low (Internal monitoring)
0s No fault
1; Fault occurred
BIAS_HI 4 rwlc Internal bias current too high (Internal monitoring)
0s No fault
1; Fault occurred
PMU_MAIN 5 rwlc PMU main pass element fail (Internal monitoring)
0s No fault
1; Fault occurred
PMU_RED 6 rwlc PMU redundant pass element fail (Internal monitoring)
0s No fault
1; Fault occurred
1+ 107 INTSUP_STAT_APP2 FYE (il {&
Reset Reset value Note
00004 Reset class R1)
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18.56 N 1 B9 B RS T FES *R1)
OT_STAT_APP1 Offset address: 0314
Over temperature status register for application 1 *R1) Reset values see: Table 108
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0
Res BOOST BUCKIF BUCKCORE SAFEETAY—AR QCO QUC
r rwlc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
QuC 0 rwlc QUC over temperature
0g No fault
15 Fault occurred
QCo 1 rwlc QCO over temperature
0g No fault
1; Fault occurred
SAFETY_AREA |2 rwlc Over temperature of Safety area temperature sensor
0g No fault
1; Fault occurred
BUCKCORE 3 rwlc Buckcore over temperature
0g No fault
15 Fault occurred
BUCKIF 4 rwlc BUCKIF over temperature
0g No fault
15 Fault occurred
BOOST 5 rwlc BOOST over temperature
0g No fault
1; Fault occurred
< 108 OT_STAT_APP1 HYE{iI{&
Reset Reset value Note
00004 Reset class R1)
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18.57 A 2 iR REFFES *R1)
OT_STAT_APP2 Offset address: 0324
Over temperature status register for application 2 *R1) Reset values see: Table 109
15 14 13 12 11 10 9 8
Res
r
T 6 5 4 3 2 1 0
Res BOOST BUCKIF BUCKCORE SAFEETAY—AR QcCo QuUC
r rwlc rwlc rwlc rwlc rwlc rwlc
Field Bits Type |Description
QuC 0 rwlc QUC over temperature
0z No fault
1 Fault occurred
QCo 1 rwlc QCO over temperature
0z No fault
1 Fault occurred
SAFETY_AREA |2 rwlc Over temperature of Safety area temperature sensor
0s No fault
15 Fault occurred
BUCKCORE 3 rwlc BUCKCORE over temperature
0s No fault
15 Fault occurred
BUCKIF 4 rwlc BUCKIF over temperature
0z No fault
1 Fault occurred
BOOST 5 rwlc BOOST over temperature
0s No fault
15 Fault occurred
< 109 OT_STAT_APP2 YE {ii{E
Reset Reset value Note
00004 Reset class R1)
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18.58 RIPREE *R1)

PROT_STAT Offset address: 0334
Protection status *R1) Reset values see: Table 110
15 14 13 12 11 10 8
Res
r
T 6 5 4 3 2 0

Res LOCK
r r

Field Bits Type |Description
LOCK 0 r Protected register password status

0s Registers unlocked

1gRegisters locked
110 PROT_STAT W& fiI{&
Reset Reset value Note

00014 Reset class R1)
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ARBREZFIPSNEE 1 5788 - *R1)
ZEEROESARRMEFENAXNERE. WRERBERIEM EN=1) , NAERBESHEA,

18.59

REDOP_PW_CFG1 Offset address:

Reduced operation protected write configuration 1

034y
Reset values see: Table 111

register - *R1)

14

13

12 11 10 9

8

SSO1TOSSO2_DEL Res

INT2_DIS

INT1_DIS

r'w

r rw

rw

7 6 5 4 3 2 1 0

SS02_DEL SSO1_DEL Res EN

rw rw r rw

Field Bits Type
EN 0 rw

Description

Enable reduced operation *R2)

0gDisabled
1z Enabled

Safe state output 1 delay (tSSO1_red)

000 0 ms

001g 10 ms

010g 50 ms

011100 ms

1005250 ms

101gDo not use. Maps to 0 ms

SSO1_DEL 4:2 rw

111gDo not use. Maps to 0 ms
Safe state output 2 delay (tSSO2_red)

000 0 ms

001g 10 ms

010g 50 ms

011100 ms

1005250 ms

101gDo not use. Maps to 0 ms

SSO2_DEL 75 rw

111gDo not use. Maps to 0 ms

Disable generation of INT1 due to Cluster 2 entering REDUCED
OPERATION

OsAllow generation of INT1 when Cluster 2 enters REDUCED
OPERATION

1gDisable generation of INT1 related to Cluster 2 entering REDUCED
OPERATION

INT1_DIS 8 rw

(REETR......)
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(%)

Field Bits Type |Description

INT2_DIS 9 rw Disable generation of INT2 due to Cluster 1 entering REDUCED
OPERATION

OsAllow generation of INT2 when Cluster 1 enters REDUCED
OPERATION

1gDisable generation of INT2 related to Cluster 1 entering REDUCED
OPERATION

SSO1TOSS02_|14:12 rw Safe state output 2 delay to Safe state output 1 (tSS02) when
DEL REDUCED OPERATION is disabled

0008 0 ms

0015 10 ms

010g 50 ms

0115100 ms

1005250 ms

101gDo not use. Maps to 0 ms

111gDo not use. Maps to 0 ms

111 REDOP_PW_CFG1 & {ii{&

Reset Reset value Note
00004 Reset class R1)

Datasheet 289 Rev. 1.00
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18.60 BRBREZFRIFENLGE 2 725 - *R1)
ZEFREE5ERRERIEXNEE. NRERREFEXEH (EN=1) , NWAERERKEE,
REDOP_PW_CFG2 Offset address: 0354
Reduced operation protected write configuration 2 Reset values see: Table 112

register - *R1)

15 14 13 12 11 10 9 8

REDOP_RE
REDOP_RESOUT_APP2_DUR REDOP_RESOUT_APP1_DUR SOUT_APP Res
TB
rw rw rw r
T 6 5 4 3 2 1 0
Res
r
Field Bits Type |Description
REDOP_RESO |9 rw Reset timer time base for application reset pulse
UT_APP_TB 05 10 s
15100 ps
REDOP_RESO |12:10 rw Application reset pulse duration for INT1
UT_APP1_DUR 0005 (0 + 1)*10 ps for REDOP_RESOUT_APP_TB = 0; ((0 + 1)*100 + 50)

us for REDOP_RESOUT_APP_TB=1

1115 (7 +1)*10 ps for REDOP_RESOUT_APP_TB=0; ((7 + 1)*100 + 50)
us for REDOP_RESOUT_APP_TB=1
REDOP_RESO |15:13 rw Application reset pulse duration for INT2

UT_APP2_DUR 000g (0 + 1)*10 ps for REDOP_RESOUT_APP_TB = 0; ((0 + 1)*100 + 50)
us for REDOP_RESOUT_APP_TB=1

111 (7 +1)*10 ps for REDOP_RESOUT_APP_TB = 0; ((7 + 1)*100 + 50)
us for REDOP_RESOUT_APP_TB=1

+112 REDOP_PW_CFG2 M E {iI{&
Reset Reset value Note
00004 Reset class R1)
Datasheet 290 Rev. 1.00
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18.61 BFZERIPFENGE 3 %28 *R1)

DEV_PW_CFG3 Offset address: 0364
Device protected write configuration 3 register *R1) Reset values see: Table 113
15 14 13 12 11 10 9 8

Res VMON2_EN | VMON1_EN | BOOST_EN
r rw rw rw
T 6 5 4 3 2 1 0
BUCKIF_EN QUCEN BUCE%ORE QCO_EN QVR_EN FSM_STATEREQ
rw r'w r'w r'w rw rw
Field Bits Type |Description
FSM_STATERE |2:0 rw Request for device state transition.
Q 0005 NONE
001 INIT
010s NORMAL
011 SLEEP
1005 STANDBY
1015 WAKE
110: NONE
111 NONE
QVR_EN 3 rw Enable request for reference voltage.
0g Disabled
1; Enabled
QCO_EN 4 rw Enable request for communication LDO.
0sDisabled
1; Enabled
BUCKCORE_ |5 rw Enable request for BUCKCORE.
EN 0OsDisabled
1z Enabled
QUCEN 6 rw Enable request for QUC.
0g Disabled
1; Enabled
BUCKIF_EN 7 rw Enable request for Buck interface.
0g Disabled
1; Enabled
BOOST_EN 8 rw Enable request for Boost.
0g Disabled
1z Enabled
(RBETR......)
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(£2)

Field Bits Type |Description

VMON1_EN 9 rw Enable request for external voltage monitoring channel 1.
OsDisabled
1 Enabled

VMON2_EN 10 rw Enable request for external voltage monitoring channel 2.
Oz Disabled
1 Enabled

+113 DEV_PW_CFG3 EiifE

Reset Reset value Note

00004 Reset class R1)
Datasheet 292 Rev. 1.00
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18.62 &'\ 1 ZRIPENEE 0 7725 *R2)

WD1_PW_CFGO Offset address: 0374
Y\gc)chdog 1 protected write configuration 0 register Reset values see Table 114
15 14 13 12 11 10 9 8
Res
r
T 6 5 4 3 2 1 0

WWD_ETHR WWD_EN FWD_EN | WWD_TSEL CcYc
r'w rw r'w rw rw
Field Bits Type |Description
CYcC 0 rw Watchdog 1 cycle

time 0:0.1 ms tick

period 151 ms tick

period

WWD_TSEL 1 rw Window watchdog (WWD1) trigger
selection 0z External WDI input used as a
WWD trigger 1s WWD is triggered by SPI

FWD_EN 2 rw Functional watchdog (FWD1) enable
0gDisabled
1z Enabled
WWD_EN 3 rw Window watchdog (WWD1) enable
0gDisabled
1z Enabled
WWD_ETHR 74 rw Window watchdog error counter threshold.
+® 114 WD1_PW_CFGo BYE {ii{&
Reset Reset value Note
009Bx Reset class R2)
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18.63 B 1 RPREEE 0 F7F88 - *R3_C1
WD1_RS_CFGO Offset address: 038y
Watchdog 1 reflected status configuration 0 register - Reset values see: Table 115
*R3_C1
15 1 13 12 1 10 9 8
Res
r
7 6 5 4 3 2 1 0
WWD_ETHR WWD_EN FWD_EN | WWD_TSEL cYc
r r r r r
Field Bits Type |Description
CYc 0 r Watchdog 1 cycle time
050.1 ms tick period
1z 1 ms tick period
WWD_TSEL 1 r Window watchdog (WWD1) trigger selection.
Os External WDI input used as a WWD trigger
1sWWD is triggered by SPI
FWD_EN 2 r Functional watchdog enable (FWD1)
OgDisabled
1g Enabled
WWD_EN 3 r Window watchdog enable (WWD1)
OgsDisabled
1 Enabled
WWD_ETHR T:4 r Window watchdog error threshold.
+ 115 WD1_RS_CFGO HE{ifH
Reset Reset value Note
009Bx Reset class R3) C1
Datasheet 294 Rev. 1.00
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18.64 B 1M1 Z2RFRIPENEE 1 F7F28 *R2)
WD1_PW_CFG1 Offset address: 039y
BW1ZFRIPHNENLE 1 =28 Reset values see: Table 116
*R2)
15 14 13 12 11 10 9 8
Res
r
T 6 5 4 3 2 1 0
Res cYc_biv SLP_EN FWD_ETHR
r rw rw rw

Field Bits Type |Description
FWD_ETHR 3:0 rw Functional watchdog error threshold.
SLP_EN 4 rw Watchdogl is active in sleep state

0g Disabled

1z Enabled
CYC_DIV 5 rw Apply an additional divider of 10 to the cycle time

0sDisabled

1; Enabled
+ 116 WD1_PW_CFG1 FEi{E
Reset Reset value Note

00094 Reset class R2)
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18.65 &1 RMUKSEE 1 57F28- *R3_C1
WD1_RS_CFG1 Offset address: 03A4
Watchdog 1 reflected status configuration 1 register- Reset values see Table 117
*R3_C1
15 14 13 12 11 10 9 8
Res
r
T 6 5 4 3 2 1 0
Res CYC_DIV SLPEN FWD_ETHR
r r r r

Field Bits Type |Description
FWD_ETHR 3:0 r Functional watchdog error threshold.
SLPEN 4 r Watchdogl is active in sleep state

0z Disabled

1 Enabled
CYC_DIvV 5 r Additional divider of 10 to the cycle time is applied

0z Disabled

1 Enabled
+® 117 WD1_RS_CFG1 BE{ifE
Reset Reset value Note

00094 Reset class R3) C1
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18.66 ThEEEI 1 1 ZRIPFBNOBITES 2 AR E FFES - *R2)
FWD1_PW_HBTP_CFG Offset address: 03By
Functional watchdog 1 protected write heart beat Reset values see: Table 118

timer period configuration register- *R2)

15 14 13 12 11 10 9 8

Res
r
7 6 5 4 3 2 1 0
Res HBTP
r w
Field Bits Type |Description
HBTP 4:0 rw Functional watchdog 1 heartbeat timer period

004 (0 * 50 + 50) * time base

1F4 (31 * 50 + 50) * time base

=118 FWD1_PW_HBTP_CFG WY& {ii{&
Reset Reset value Note
000By Reset class R2)
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.67 ThREEI 11 1 BRSO BE TS 28 A RAEC B F 728 *R3_C1
FWD1_RS_HBTP_CFG Offset address: 03Cy
Functional watchdog 1 reflected status heart beat Reset values see: Table 119

timer period configuration register*R3_C1

15 14 13 12 11 10 9 8

Res
r
7 6 5 a 3 2 1 0
Res HBTP
r r
Field Bits Type |Description
HBTP 4:0 r Functional watchdog 1 heartbeat timer period

004 (0 * 50 +50) * time base

1F4 (31 * 50 + 50) * time base

=119 FWD1_RS_HBTP_CFG S {ii{&
Reset Reset value Note
000Bx Reset class R3) C1
Datasheet 298 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.68 BORNH 1 ZEPBEAXAGOLEEFFEE - *R2)
WWD1_PW_CW_CFG Offset address: 03Dy
Window watchdog 1 protected write closed window Reset values see: Table 120

configuration register - *R2)

15 14 13 12 11 10 9 8

CW_DIs Res
rw r
7 6 5 s 3 2 1 0
Res cw
r w
Field Bits Type |Description
cwW 4:0 rw Closed window time

004 (0 * 50 +50) * time base

1F4 (31 * 50 + 50) * time base
CW_DIS 15 rw Disable the closed window (CW) of the window watchdog (WWD)

0z Closed window enabled
1 Closed window disabled

%120 WWD1_PW_CW_CFG BYE {ii{&
Reset Reset value Note
00064 Reset class R2)
Datasheet 299 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.69 BOEMH 1 RBRESXHFAEOERES 78 *R3_C1)
WWD1_RS_CW_CFG Offset address: 03EH
Window watchdog 1 reflected status closed window Reset values see: Table 121

configuration register*R3_C1)

15 14 13 12 11 10 9 8

CW_DIs Res
r r
7 6 5 4 3 2 1 0
Res cw
r r
Field Bits Type |Description
cw 4:0 r Closed window time

004 (0 * 50 + 50) * time base

1Fy (31 * 50 + 50) * time base
CW_DIS 15 r Disable the closed window (CW) of the window watchdog (WWD)

0z Closed window enabled
15 Closed window disabled

121 WWD1_RS_CW_CFG M E {iI{&
Reset Reset value Note
00064 Reset class R3) C1
Datasheet 300 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.70 BOE W 1 REFPEANITASOEETFSE - *R2)
WWD1_PW_OW_CFG Offset address: 03F 4
Window watchdog 1 protected write open window Reset values see: Table 122

configuration register - *R2)

15 14 13 12 11 10 9 8

Res
r
7 6 5 a 3 2 1 0
Res ow
r w
Field Bits Type |Description
ow 4:0 rw Open window time

004 (0 * 50 + 50) * time base

1F4 (31 * 50 + 50) * time base

w122 WWD1_PW_OW_CFG BySE {ii{&
Reset Reset value Note
000By Reset class R2)
Datasheet 301 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.71 BOEH 1 RBRESITAEOKES7FSE - *R3_C1)
WWD1_RS_OW_CFG Offset address: 0404
Window watchdog 1 reflected status open window Reset values see: Table 123

configuration register - *R3_C1)

15 14 13 12 11 10 9 8

Res
r
7 6 5 a 3 2 1 0
Res ow
r r
Field Bits Type |Description
ow 4:0 r Open window time

004 (0 * 50 + 50) * time base

1F4 (31 * 50 + 50) * time base

& 123 WWD1_RS_OW_CFG K E ii{&
Reset Reset value Note
000By Reset class R3) C1
Datasheet 302 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.72 BO&E 1% - *R2)
WWD1_TRIG Offset address: 0414
Window watchdog 1 trigger- *R2) Reset values see: Table 124
15 14 13 12 11 10 9 8
TRIG_STAT Res

r r

T 6 5 4 3 2 1 0

Res TRIG
r rw
Field Bits Type |Description
TRIG 0 rw This bit triggers the window watchdog 1. For successful trigger,
inverted value must be written.
TRIG_STAT 15 r Last internal trigger value (TRIG bit) received via SPI.
K124 WWD1_TRIG FIE (i fE
Reset Reset value Note
00004 Reset class R2)

Datasheet 303 Rev. 1.00

2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

afineon

18 Registers description

18.73 ThEEEI 18 1 N FT7EES - *R2)

FWD1_RSP Offset address: 042,
Functional watchdog 1 response register - *R2) Reset values see: Table 125
15 14 13 12 11 10 9 8
Res
r
T 6 5 4 3 2 1 0
RSP
rw

Field Bits Type |Description
RSP 7:0 rw Response byte
+&125 FWD1_RSP E il {&
Reset Reset value Note
00004 Reset class R2)
Datasheet 304 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.74 ThEEE 1 1 MM FFaE 5 0Bkt R EY - *R2)
FWD1_RSP_SYNC Offset address: 043y
Functional watchdog 1 response register with Reset values see: Table 126

synchronization of the heartbeat timer - *R2)

15 14 13 12 11 10 9 8

Res
r
7 6 5 4 3 2 1 0
RSP_SYNC
w
Field Bits Type |Description
RSP_SYNC 7:0 rw Functional watchdog response byte and heartbeat timer
synchronization

& 126 FWD1_RSP_SYNC & {i{E
Reset Reset value Note
00004 Reset class R2)
Datasheet 305 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.75 ThEEE 138 1 REF 7728 - *R3_C1)

FWD1_STAT Offset address: 044y
Functional watchdog 1 status register - “R3_C1) Reset values see: Table 127
15 14 13 12 1 10 9 8

Res ECNT
r r
7 6 5 4 3 2 1 0
ECNT RSP_OK RSPC QUEST
r r r r
Field Bits Type |Description
QUEST 3:0 r Functional watchdog question. Represents the value of the
question, that is currently being asked.
RSPC 5:4 r Functional watchdog response counter value. Represents the
response which is currently expected (RESP3/2/1/0).
RSP_OK 6 r Functional watchdog response status

0s Response message is wrong
1g All received bytes in response message are correct

ECNT 10:7 r Functional watchdog error counter value
+® 127 FWD1_STAT FWElIfE
Reset Reset value Note
00304 Reset class R3) C1
Datasheet 306 Rev. 1.00

2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

18 Registers description

afineon

18.76 BOEI A 1 /RIS RETF28 - *R3_C1)
WWD1_ECNT_STAT Offset address: 045y
Window watchdog 1 error counter status register - Reset values see: Table 128
*R3_C1)

15 14 13 12 11 10 8

Res
r
7 6 5 4 3 2 0
Res ECNT
r r
Field Bits Type |Description
ECNT 3:0 r Error counter value
+& 128 WWD1_ECNT_STAT ME (&
Reset Reset value Note
00004 Reset class R3) C1

Datasheet 307 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.77 Bl 2R ERIPENEE 0 FF88 - *R2)
WD2_PW_CFGO Offset address: 046y
Watchdog 2 protected write configuration 0 register - Reset values see: Table 129
“R2)

15 14 13 12 11 10 9 8

Res
r
T 6 5 4 3 2 1 0
WWD_ETHR WWD_EN FWD_EN | WWD_TSEL CcYc
rw rw rw rw rw

Field Bits Type |Description
CYc 0 rw Watchdog 2 cycle time

050.1 ms tick period
1z 1 ms tick period

WWD_TSEL 1 rw Window watchdog (WWD2) trigger selection.
Os External WDI input used as a WWD trigger

1sWWD is triggered by SPI

FWD_EN 2 rw Functional watchdog (FWD2) enable
Og Disabled
15 Enabled
WWD_EN 3 rw Window watchdog (WWD2) enable
OsDisabled
1z Enabled
WWD_ETHR T:4 rw Window watchdog error threshold.
129 WD2_PW_CFGo F9E {iI{&
Reset Reset value Note
009Bx Reset class R2)
Datasheet 308 Rev. 1.00

2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

afineon

18 Registers description

18.78 BB 2 RMREEE 0 F17F28 - *R3_C2)
WD2_RS_CFGO Offset address: 047y
Watchdog 2 reflected status configuration 0 register- Reset values see: Table 130
*R3_C2)
15 14 13 12 1 10 9 8
Res
r
7 6 5 4 3 2 1 0
WWD_ETHR WWD_EN | FWD_EN | WWD_TSEL cyc
r r r r r
Field Bits Type |Description
CYc 0 r Watchdog 2 cycle time
050.1 ms tick period
151 ms tick period
WWD_TSEL 1 r Window watchdog (WWD2) trigger selection.
0Og External WDl input used as a WWD trigger
1 WWD is triggered by SPI write to WWDSCMD register
FWD_EN 2 r Functional watchdog (FWD2) enable
OgDisabled
1 Enabled
WWD_EN 3 r Window watchdog (WWD2) enable
OgDisabled
1 Enabled
WWD_ETHR T:4 r Window watchdog error threshold.
130 WD2_RS_CFGO E {l{E
Reset Reset value Note
009By Reset class R3) C2
Datasheet 309 Rev. 1.00

2026-01-09




Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.79 B 2FRPENEE 1-*R2)

WD2_PW_CFG1 Offset address: 048y
Watchdog 2 protected write configuration 1 - *R2) Reset values see: Table 131
15 1 13 12 1 10 9 8
Res
r
7 6 5 4 3 2 1 0

Res CYc_biv SLP_EN FWD_ETHR
r rw rw rw

Field Bits Type |Description

FWD_ETHR 3:0 rw Functional watchdog error threshold.

SLP_EN 4 rw Watchdog 2 is active in sleep state
OsDisabled
1 Enabled

CYC_DIvV 5 rw Apply an additional divider of 10 to the cycle time
Og Disabled
1z Enabled, additional divider

£ 131 WD2_PW_CFG1 M E {iI{&
Reset Reset value Note
00094 Reset class R2)
Datasheet 310 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.80 BB 2 RMREEE 1 F7F28 - *R3_C2)
WD2_RS_CFG1 Offset address: 049y
Watchdog 2 reflected status configuration 1 register - Reset values see Table 132
*R3_C2)
15 14 13 12 11 10 9 8
Res
r
T 6 5 4 3 2 1 0
Res CYC_DIV SLP_EN FWD_ETHR
r r r r

Field Bits Type |Description
FWD_ETHR 3.0 r Functional watchdog error threshold.
SLP_EN 4 r Watchdog 2 is active in sleep state

OsDisabled

1 Enabled
CYC_DIV 5 r Additional divider of 10 to the cycle time is applied

OsDisabled

1 Enabled
+£132 WD2_RS_CFG1 El{E
Reset Reset value Note

00094 Reset class R3) C2

Datasheet 311 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.81 ThEEEI 1M 2 ZRIPFBNOBRITES 22 R RAECE FFE8 - *R2)
FWD2_PW_HBTP_CFG Offset address: 04A
Functional watchdog 2 protected write heart beat Reset values see: Table 133

timer period configuration register - *R2)

15 14 13 12 11 10 9 8

Res
r
7 6 5 4 3 2 1 0
Res HBTP
r w
Field Bits Type |Description
HBTP 4:0 rw Functional watchdog 2 heartbeat timer period

004 (0 * 50 + 50) wd time base

1F4 (31 * 50 + 50) wd time base

& 133 FWD2_PW_HBTP_CFG WY& {i{&
Reset Reset value Note
000By Reset class R2)
Datasheet 312 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.82 ThRERI 11 2 BRSO Bk 28 A RAEC B F 728 *R3_C2)
FWD2_RS_HBTP_CFG Offset address: 04By
Functional watchdog 2 reflected status heart beat Reset values see: Table 134

timer period configuration register *R3_C2)

15 14 13 12 11 10 9 8

Res
r
7 6 5 4 3 2 1 0
Res HBTP
r r
Field Bits Type |Description
HBTP 4:0 r Functional watchdog 2 heartbeat timer period

004 (0 * 50 + 50) wd time base

1Fy (31 * 50 + 50) wd time base

R 134 FWD2_RS_HBTP_CFG BYE {ii{&
Reset Reset value Note
000By Reset class R3) C2
Datasheet 313 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.83 BORNH 2RFPBEAXATOEEFTFER - *R2)
WWD2_PW_CW_CFG Offset address: 04Cy
Window watchdog 2 protected write closed window Reset values see: Table 135

configuration register - *R2)

15 14 13 12 11 10 9 8

CW_DIs Res
rw r
7 6 5 4 3 2 1 0
Res cw
r rw
Field Bits Type |Description
cwW 4:0 rw Closed window time

004 (0 * 50 + 50) wd time base

1F4 (31 * 50 + 50) wd time base
CW_DIS 15 rw Disable the closed window (CW) of the window watchdog (WWD)

0z Closed window enabled
1 Closed window disabled

&= 135 WWD2_PW_CW_CFG IS {ii{&
Reset Reset value Note
00064 Reset class R2)
Datasheet 314 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.84 BOEMH 2 RBRESXHFAEOEREST 78 *R3_C2)
WWD2_RS_CW_CFG Offset address: 04Dy
Window watchdog 2 reflected status closed window Reset values see: Table 136

configuration register *R3_C2)

15 14 13 12 11 10 9 8

CW_DIs Res
r r
7 6 5 a 3 2 1 0
Res cw
r r
Field Bits Type |Description
cw 4:0 r Closed window time

004 (0 * 50 + 50) wd time base

1Fy (31 * 50 + 50) wd time base
CW_DIS 15 r Disable the closed window (CW) of the window watchdog (WWD)

0z Closed window enabled
1z Closed window disabled

+= 136 WWD2_RS_CW_CFG F9E {ii{&
Reset Reset value Note
00064 Reset class R3) C2
Datasheet 315 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.85 BORNH 2ZFPENTAETOEEFFEE - *R2)
WWD2_PW_OW_CFG Offset address: 04EH
Window watchdog 2 protected write open window Reset values see: Table 137

configuration register - *R2)

15 14 13 12 11 10 9 8

Res
r
7 6 5 4 3 2 1 0
Res ow
r rw
Field Bits Type |Description
ow 4:0 rw Open window time

004 (0 * 50 + 50) wd time base

1F4 (31 * 50 + 50) wd time base

=137 WWD2_PW_OW_CFG ByE {ii{&
Reset Reset value Note
000Bx Reset class R2)
Datasheet 316 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.86 BOEIH 2 RBRESITHE OB ESFFES *R3_C2)
WWD2_RS_OW_CFG Offset address: 04Fy
Window watchdog 2 reflected status open window Reset values see: Table 138

configuration register *R3_C2)

15 14 13 12 11 10 9 8

Res
r
7 6 5 4 3 2 1 0
Res ow
r r
Field Bits Type |Description
ow 4:0 r Open window time

004 (0 * 50 + 50) wd time base

1Fy (31 * 50 + 50) wd time base

138 WWD2_RS_OW_CFG B E {ii{&
Reset Reset value Note
000Bx Reset class R3) C2
Datasheet 317 Rev. 1.00

2026-01-09



OPTIREG™ PMIC CLF4D985QKVO03R1

Multi-rail power management IC for systems up to ASIL D

afineon

18 Registers description

18.87 BOEI 18 2 RS - *R2)
WWD2_TRIG Offset address: 0504
Window watchdog 2 service - *R2) Reset values see: Table 139
15 14 13 12 11 10 9 8
TRIG_STAT Res

r r

7 6 5 4 3 2 1 0

Res TRIG
r rw
Field Bits Type Description
TRIG 0 rw This bit triggers the window watchdog 2. For successful trigger,
inverted value must be written.
TRIG_STAT 15 r Last internal service value (TRIG bit) received via SPI.
+= 139 WWD2_TRIG B9 S {i{&
Reset Reset value Note
00004 Reset class R2)
Datasheet 318 Rev. 1.00

2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

18 Registers description

afineon

18.88 ThEERI )M 2 I F 728 - *R2)

FWD2_RSP Offset address: 0514
Functional watchdog 2 response register - *R2) Reset values see: Table 140
15 14 13 12 11 10 8
Res
r

7 6 5 4 3 2 0
RSP
rw
Field Bits Type |Description
RSP 7:0 rw Response byte
& 140 FWD2_RSP Y E il {E
Reset Reset value Note
00004 Reset class R2)
Datasheet 319 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.89

W EZ NThEER ™13 2 ML F 738 -

*R2)

FWD2_RSP_SYNC

Functional watchdog 2 response register with Reset values see: Table 141
synchronization - *R2)

15

14 13

Offset address: 0524

12 11 10 9 8

Res

RSP_SYNC

rw

Field Bits Type |Description
RSP_SYNC 7:0 rw Functional watchdog response byte and heartbeat timer
synchronization
£ 141 FWD2_RSP_SYNC N E {iI{&
Reset Reset value Note
00004 Reset class R2)
Datasheet 320 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.90 ThEEE 13 2 REF 1728 - *R3_C2)

FWD2_STAT Offset address: 0534
Functional watchdog 2 status register - “R3_C2) Reset values see: Table 142
15 1 13 12 u 10 5 8

Res ECNT
r r
7 6 5 a 3 2 1 0
ECNT RSP_OK RSPC QUEST

r r r r
Field Bits Type |Description
QUEST 3:0 r Functional watchdog question
RSPC 5:4 r Functional watchdog response counter value
RSP_OK 6 r Functional watchdog response status

0s Response message is wrong
1g All received bytes in response message are correct

ECNT 10:7 r Functional watchdog error counter value
xR 142 FB_STAT NElI{E
Reset Reset value Note
00304 Reset class R3) C2
Datasheet 321 Rev. 1.00

2026-01-09



o _.
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.91 BOFI 1B 2 KEFF2E - *R3_C2)

WWD2_ECNT_STAT Offset address: 054y
Window watchdog 2 status register - *R3_C2) Reset values see: Table 143
15 14 13 12 11 10 9 8
Res
r
T 6 5 4 3 2 1 0

Res ECNT
r r
Field Bits Type |Description
ECNT 3:0 r Error counter value
143 WWD2_ECNT_STAT ME(i{&
Reset Reset value Note
00004 Reset class R3) C2
Datasheet 322 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.92 REFXIZHT, *R1)
SSW_DIAG Offset address: 0554
Safety switch diagnostics, *R1) Reset values see: Table 144
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0
Res EBIST4 EBIST3 EBIST2 EBIST1 EBISTO
r r r r r r
Field Bits Type |Description
EBISTO 0 r Indicates if SSW is intact
0s No fault
15 SSW check not passed
EBIST1 1 r Indicates if high side switch at PREREG is intact
0s No fault
15 HS switch of PREREG defect
EBIST2 2 r Indicates if SSW gate can be discharged
0s No fault
15 SSW gate could not be discharged
EBIST3 3 r Indicates if low side switch of PREREG is intact
0s No fault
15 LS switch of PREREG defect
EBIST4 4 r Sanity check on SSW charge pump chain
0s No fault
15 Sanity check unsuccessful

® 144 SSW_DIAG NE (&
Reset Reset value Note
00004 Reset class R1)
Datasheet 323 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.93 BUCK CORE Z2fRIFE N\ BB[EXEFEFF2E *R1)
BUCK_CORE_PW_VSEL Offset address: 0564
?éJl()ZK CORE protected write voltage selection register Reset values see: Table 145
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0
Res VSEL
r rw
Field Bits Type |Description
VSEL 5:0 rw Voltage selection (0.7 Vto 1.1V; 12.5 mV steps)
004 BUCKCORE output voltage: 0.7V +0*12.5 mV
204 BUCKCORE output voltage: 0.7V +32*12.5 mV
others, reserved
;145 BUCK_CORE_PW_VSEL ME iI{E
Reset Reset value Note
00004

Datasheet

324 Rev. 1.00
2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.94

BUCK_CORE_RS_VSEL
BUCK CORE reflected status voltage selection register

*R2)

15

BUCK CORE R BUIRSHBEIEIFZT 1728 *R2)

14

13

Offset address:

Reset values see:

12 11 10

afineon

0574
Table 146

Res

Res VSEL |
r r
Field Bits Type |Description
VSEL 5:0 r Voltage selection status register (0.7 Vto 1.1 V; 12.5 mV steps)
004 BUCKCORE output voltage: 0.7V +0*12.5 mV
204 BUCKCORE output voltage: 0.7V +32*12.5 mV
others, reserved
* 146 BUCK_CORE_RS_VSEL Y& {iI{&
Reset Reset value Note
001A4 Reset class R2)
Datasheet 325 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.95 BUCK CORE BB[EIEIFERE, *R2)

VCORESTAT Offset address: 0584
Buck core voltage selection stat, *R2) Reset values see: Table 147
15 14 13 12 11 10 9 8
Res
r
7 6 5 4 3 2 1 0

Res VOuT
r r
Field Bits Type |Description
VOUT 5:0 r Current voltage out for buckcore, *R2)
004 BUCKCORE output voltage setto 0.7V +0*12.5 mV
204 BUCKCORE output voltage set to 0.7 V+32*12.5 mV
214,BUCKCORE output voltage set to 1.15 V; Not allowed to be used
for static voltage scaling!
others, reserved
* 147 VCORESTAT WE (i {E
Reset Reset value Note
00004 Reset class R2)
Datasheet 326 Rev. 1.00

2026-01-09



Car
OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.96 BUCK CORE BBEER MRS, *R2)

VCOREMONSTAT Offset address: 0594

Buck core voltage selection monitors stat, *R2) Reset values see: Table 148

15 14 13 12 11 10 9 8
Res OVTH
r r
T 6 5 4 3 2 1 0
Res UVTH
r r

Field Bits Type |Description

UVTH 5:0 r Under voltage thresholds for buckcore voltage selection, *R2)
004 BUCKCORE undervoltage threshold for VOUT =0.7 V+ 0*12.5 mV
20 BUCKCORE undervoltage threshold for VOUT = 0.7 V + 32*12.5 mV
21,,BUCKCORE undervoltage threshold for VOUT =1.15V
others, reserved

OVTH 13:8 r Over voltage thresholds for buckcore voltage selection, *R2)
00+ BUCKCORE overvoltage threshold for VOUT =0.7 V+0*12.5 mV
204 BUCKCORE overvoltage threshold for VOUT = 0.7V + 32*12.5 mV
21,,BUCKCORE overvoltage threshold for VOUT=1.15V
others, reserved

% 148 VCOREMONSTAT & {ii {8

Reset Reset value Note

00004 Reset class R2)
Datasheet 327 Rev. 1.00

2026-01-09
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OPTIREG™ PMIC CLF4D985QKV03R1 Inf"’]eon
Multi-rail power management IC for systems up to ASIL D

18 Registers description

18.97 M STANDBY BX SLEEP IR [SMEE i+ FS28{E (1K 16 {i)
WUT_STATO Offset address: 05A4
Wake Up Timer value after exiting from STANDBY or value: 00004

SLEEP [lower 16 bits)

15 14 13 12 11 10 9 8

TIMVALL
r
1 6 5 4 3 2 1 0
TIMVALL
r
Field Bits Type |Description
TIMVALL 15:0 r Lower 16 bit of wake-up timer value: LSB bit 0; MSB bit15
328 Rev. 1.00
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18 Registers description

18.98 M STANDBY Y SLEEP ;R [5MeER 1T ES3%E (= 8 i)
WUT_STAT1 Offset address: 05By
Wake Up Timer value after exiting from STANDBY or value: 00004

SLEEP [upper 8 bits)

15 14 13 12 11 10 9 8

CcYyc PRESC Res
r r r
7 6 5 a 3 2 1 0
TIMVALH
r
Field Bits Type |Description
TIMVALH 7:0 r Higher 8 bits of wake-up timer value: LSB bit0; MSB bit 7
PRESC 14 r OsDisabled
1 Enabled
CcYc 15 r 0g 10 pus
1z 10 ms
Datasheet 329 Rev. 1.00
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18 Registers description
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18.99 A minRR
CHPID Offset address: 1F04
Chip product identifier value: 02014
15 14 13 12 11 10 8
FAMILY
r
7 6 5 4 3 2 0
GROUP
r
Field Bits Type |Description
GROUP 7:0 r Chip product group
014 GP_PMIC
FAMILY 15:8 r Chip family
024 CLF4D985
Datasheet 330 Rev. 1.00
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18 Registers description

18.100 A P mhRAS BT

afineon

CHREV Offset address: 1F1y
Chip product version and revision value: 00034
15 1 13 12 1 10 8
VERSION
r
7 6 5 a 3 2 0
REVISION
r
Field Bits Type |Description
REVISION 7:0 r Chip revision
034 A31 (CLF4D985QxV0xR1)
VERSION 15:8 r Chip product version
01y CLF4D985QxV01
024 CLF4D985QxV02
034 CLF4D985QxV03
Datasheet 331 Rev. 1.00
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18 Registers description

18.101  mEsID
MANID Offset address: 1F2y
Manufacturer ID value: 00C14
15 14 13 12 11 10 9 8
RESERVED
r
T 6 5 4 3 2 1 0
MANUFACTURER
r
Field Bits Type |Description
MANUFACTUR |T:0 r MANUFACTURER
ER ClyxInfineon technologies AG
RESERVED 15:8 r RESERVED
Datasheet 332 Rev. 1.00

2026-01-09



OPTIREG™ PMIC CLF4D985QKV03R1
Multi-rail power management IC for systems up to ASIL D

19 Application information
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19 Application information

19.2 BOM Ei¥

% 149 BOM &Y

Block Symbol Value Description Note

Input Filter C_fil_1l 10 uF Surface mount Max voltage

ceramic capacitor |dependingon

application (50 V for
12 V application and
100V for24V
application)

C_fil_2 220 uF Electrolytic capacitor | Max voltage
depending on
application (50 V for
12 V application and
100V for24V
application)

L_filter 4.7 uH Shielded filter Power| Inductor selection

Inductor depending on EMC
requirement
QIS & Inputvoltage |C_QIS 1uF Surface mount -
ceramic capacitor
C_VS 4.7 uF Surface mount -
ceramic capacitors
D_VS d_schottky reverse polarity -
protection diode for
low current path
Reverse battery C2 10 pF Surface mount Max voltage ceramic
protection (RPP) and capacitor depending on
safety switch (SSC) application (50 V for
12 V application and
100V for24V
application)
C3 1nF Surface mount -
ceramic capacitor

C4 1nF Surface mount -

ceramic capacitor

T_rpp RPP + SSC MOSFET |N-Channel MOSFETs |IPG20N06S2L-35A

T ssw (logic level) (dual MOSFET) or
IAUZ40N06S5L050
(single) or similar

D1 VBD =60V Schottky diodeto |-

prevent current
flowing via R1 and
R2 in normal supply
condition

(REAKTR......)
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19 Application information

& 149 (82) BOM &Y
Block Symbol Value Description Note
D2 VZ=10V Zener diode to -
protect gate of RPP
MOSFET
D3 VBD=60V Schottky diode to RB558VYM150FH
prevent current
bypassing RPP and
SSWvia R4 and R5
in normal supply
condition
D4 VZ=6.2V Zener diode to -
protect the PMIC VGS
driver
Q1 npn Low leakage npn Recommended low
transistor, to leakage
discharge the RPP | i \/cB = 40V at hot
MOSFET when the
battery voltage is
below ground
R1 47 kQ Standard thick film |-
chip resistor
R2 47 kQ Standard thick film |-
chip resistor
R3 300 kQ Standard thick film |-
chip resistor
R4 300 kQ Standard thick film |-
chip resistor
Rg 10Q Gate resistor for the |-
control of
the external safety
switch
C_SSC_S 1 uF (Max) Surface mount optional: To improve
ceramic capacitors |EMC performance.
However dimension
the capacitance to
meet safety goals as
it might have an
effect on system's
response to fault
conditions.
PREREG C_Pre_reg 1 3x22 uF Surface mount Nominal values of
C_Pre_reg 2 ceramic capacitors |capacitances
are recommended
taking into account
(RE&TR......)
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19 Application information

& 149 (%) BOM EiY
Block Symbol Value Description Note
C_Pre_reg 3 all derating factors
(voltage,
temperature and
aging)
C_Pre_reg 4 1uF Surface mount -
ceramic capacitor
C_Pre_reg 5 100 nF Surface mount -
ceramic capacitor
L_pre_reg 6.8 uH Shielded power Select inductor
inductor according to the
over current
limitation
T_pre_1 External MOSFETs | N-Channel MOSFETs | IPG20N06S4L-26A
(logic level) (dual MOSFET) or
IAUZ40N06S5L050
(single) or similar
T_pre_2 IPG20N06S4L-26A
(dual MOSFET) or
IAUZ40N06S5L050
(single) or similar
R_COMP 12 kQ Standard thick film |For 10 A current
chip resistor capability
25 kQ Standard thick film |For5A current
chip resistor capability
C_COMP 1.5nF Surface mount For 5 Acurrent
ceramic capacitor |capability
2.7nF Surface mount For 10 A current
ceramic capacitor |capability
R_Sense_pre-reg 10 mQ Standard thick film |For 10 A current
chip resistor, tol. capability
+1%
20 mQ Standard thick film |For5A current
chip resistor, tol. capability
+1%
C_bs 100 nF Surface mount -
ceramic capacitor
R_BTS - Boot strap line If EMC does not
resistance for requireit,setitto0Q
limiting inrush
currents
(RBETR
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19 Application information

& 149 (%) BOM &Y
Block Symbol Value Description Note
R_GHS - Gate resistor for If EMC does not
limiting gate currents| require it, setitto 0 Q
R_GSHS - - optional: Only if
use case assumption
requires it for safety
reasons
R_GSLS - - optional Only if
use case assumption
requires it for safety
reasons
R_GLS - Gate resistor for If EMC does not
limiting gate currents| require it, setitto 0 Q
BOOST C_boost_in 100 nF Surface mount -
ceramic capacitor
C_boost_1 100 nF Surface mount -
ceramic capacitor
C_boost_2 1uF Surface mount -
ceramic capacitor
C_boost_3 10 uF Surface mount -
ceramic capacitor
C_boost_4 100 nF Surface mount -
ceramic capacitor
C_boost_5 47 nF Surface mount -
ceramic capacitor
D_boost d_schottky Schottky Rectifier | MSS2P3 or similar
L_boost 3.3 uH Shielded Power Selectinductance
Inductor according to
the over current
limitation
BUCK CORE C_in_corel 2%x4.7uF Surface mount -
C_in_core2 ceramic capacitors
C_in_core3 2 %100 nF Surface mount -
C_in_core4 ceramic capacitors
C_core_1 2 x 47 uF Surface mount consider to use
C_core 2 ceramic capacitors addltlpnal .
capacitance in case
itis necessary.
(RBETR......
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& 149 (4%) BOM EiY
Block Symbol Value Description Note
L_core_1 1puH Shielded power Select inductor
inductor according to the
over current
limitation
L_core_2 1puH Shielded power Select inductor
inductor according to the
over current
limitation
R_core_min_load - - Pick accordingly to
fulfill Minimum
output current -
BUCK CORE
R_R3FBH 10-1009Q - optional: Only
required if use case
assumption requires
it for safety reasons
R_R3FBL 10-100Q - optional: Only
required if use case
assumption requires
it for safety reasons
BUCK IF C_in_buck_IF1 1uF Surface mount -
ceramic capacitors
C_in_buck_IF2 100 nF Surface mount -
ceramic capacitors
C_buck_IF_1 47 uF Surface mount -
ceramic capacitors
C_buck_IF_2 1uF Surface mount -
ceramic capacitor
C_buck_IF_3 100 nF Surface mount -
ceramic capacitor
L_buck_IF 2.2 uH Shielded power Select inductor

inductor

according to the
over current
limitation

R_buck_if_min_load

Pick accordingly to
fulfill Minimum
output current -
BUCK IF

LDO_Capacitors

C_1QcCo

4.7 uF

Surface mount
ceramic capacitor

(RIBET ]
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& 149 (4%) BOM EiY
Block Symbol Value Description Note
C_2QcCo - Surface mount Redundant setup
ceramic capacitor | might be required for
safety context.
Dimension according
to EC table of QCO.
C_1QsT 4.7 uF Surface mount -
ceramic capacitor
C_2QST - Surface mount Redundant setup
ceramic capacitor | might be required for
safety context.
Dimension according
to EC table of QST.
C_1Quc 4.7 uF Surface mount -
ceramic capacitor
C_2QucC - Surface mount Redundant setup
ceramic capacitor | might be required for
safety context.
Dimension according
to EC table of QUC.
C_1QVR 4.7 uF Surface mount -
ceramic capacitor
C_2QVR - Surface mount Redundant setup
ceramic capacitor | might be required for
safety context.
Dimension according
to EC table of QVR.
C_IQUC_in 100 nF Surface mount optional
ceramic capacitor
C_IQVR_in 100 nF Surface mount optional
ceramic capacitor
ENA/WAK C_ENA 10 nF Surface mount optional
ceramic capacitor
C_WAK 10 nF Surface mount optional
ceramic capacitor
R_ENA 10 kQ Standard thick film | optional
chip resistor
R_WAK 10 kQ Standard thick film | optional
chip resistor
Datasheet 339 Rev. 1.00
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#+ 150 FFXRIEN BFERH B AN BOM RE
SMPS Effective capacitance Deviation
PREREG Cerltyp] -40%
BUCKCORE Chuck_core_1/2(tyP] -30%
BUCKIF Cauck_IFltyp] -40%
BOOST Cost{typ] -40%

2R LA LTI BRI a5 BIF L BB ERT, ZHEFMFEEHINS LA SE
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