(infineon

T KZOPTIREG™ PMIC TLF35584QVHSXx

heeR £ BREE IC

o\ 1SO26262
AEQ%infi:d a HOH> compliant
BhiRsR

Reference: Datasheet Rev 2.0 (TLF35584QVHSx)

HE

EIEF A Rev 2.0 (TLF35584QVHSx) ¥R 7 D11-step silicon EFRINAE,

ASCHSFIH T D11-step silicion #EXT FERIEFAR Rev 2.0 (TLF35584QVHSX) FURE., XLRER D1l-step
silicion BI{RZE-

D11-stepsilicon BIIRIE FRIBEIIC LRARIRFITIRG . ZAREALTF IC HEMNTNE

Type Package Marking
TLF35584QVHS1 (5.0 V Variant) PG-VQFN-48 TLF35584 / HS1
TLF35584QVHS2 (3.3 V Variant) PG-VQFN-48 TLF35584 / HS2

FEAEF MR X EFREIES, NGB, & EEIERTIEX, AT ENIEIEFGFEREAE T TR, & LT RIDEXLEHIE. 79
ﬁz/(ﬁﬁ/i*, JES 15 lintineon.com BEEFHESIE (BHIAL)

Errata Sheet 1 Rev 3.1,2020-10-09
www.infineon.com/OPTIREG-PMIC


http://www.infineon.com/OPTIREG-PMIC

OPTIREG™ PMIC TLF35584 iﬁn eon

1 BE ] eeiveereieireereirneeecresesscssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnsssnssnnss 3
2 DB BB ..evveeieeeeereeeereeeneressssesssssssssssssssssnssssssssssnssssssssssssssssnsssnssssssssssssnssssssssssnssssnnssssnne 3
3 T R vvvveeireeeeeeereneesersesssssssessssssssnssssssssnsssssssssssssssssssssssnssssssssnssssssnnssssssnnssssssnnnes 3
3.1 T B AR ETITEE ovveovveveeereseessesesesssesseessesssssseesssssass s s sssesssees e sssesssssses s sssessass e sssesses e s sessasesaes e ssessasssessesesesase s 3
3.2 T ETEER oo e s s e e s s s s s esesess e eseee e s e s e s es e s see s s e seee e eaeesaee e seesseesaee e seee e e s esaee e e eeesase s ee e sare s 3
3.3 B BEITT v e e et eeeees s e s s sses e e e s e s eas s e eseeease s eeseesesasease s e s eeseeaee s eeseeaeeaeeassaeseeseeaseaeeaseeseeaseaeeaseeseeeeeaseaseaeen 3
34 B S BRI 7 oot e ettt st et e e sttt ettt st et ee e et et ee s se st esarenane 4
4 B T T .evvveeerreenseereennsscessnssssssssnsssssssssssssssnsssssssnsssssssssssssssnsssssssnnssssssnsssssssnnssssssnnssssssnn 4
5 BT T T B e eeeeeneeeerrennsscesensssssssnnsssssssnssssssnnssssssnnssssssnnsssssssnnssssssnsssssssnnssssssansssssssnssssssnnnes 4
5.1 T B T B oot e e eeeeeeeseeeses s sseseeseses s e s e e eeeaee e s e e e aee e e s s e e e e e eaee e saeeaeeeeeseesee s e aeeaeeseesesaseaeeaessee e naesaneen 4
5.2 BB T T B et eeee e e e e sese s e e s e e s seese s se et e e s e e st et e s e et a e s e et e s e ee s st et e et ee e se s st e s e s seneseaeeres 5
5.3 T R G TE e vveveeeeeeeseeseeeseesssesseese s sasssese s easesesesese s easesese s e seesesesese e eseeseseseeesaesasesese s eeaeeseseneseesesesase s eaeesese s seaeesasesane 6
6 o R E B e evueeeeereueeieereneeeeersssssssssssssssssssssssssssssssssssssssssnsssssssnsssssssnnsssssssnsssssssnsssssssnnes 6
6.1 FBITT weeeeeeeeeeeeseeessesseseeeseesesese s eesesesesase s seesesase s easesese s eseesase st seeeaeesese e eaeesese e e e eeeeeseee s e s e e seee e e e e s se e eaeesesesaseeeenase s 6
6.2 BRI BREEER ..o ee s s e s e e s s e e e e e e e s e s et e e e st e e eeseee e e aeesane s sesseasenarerane 6
6.3 TR0 oo eee e eeeeese e s e e e s e e s e et eee s e e e et s e e e e e e e e e st e e e et e e saee e ne e eesase e sere s 6
6.4 B R oot e e s et et et e e et et ettt ettt ee s eee et eeaeesene e s aeesasesees 6
6.5 THACKEE L &2ttt ettt e et e st e s aee st e sa e et e sae et asse et aesaestanse et anseestassasatansesatseseest e seantansaestansaentassesntansasnsases 6
6.6 BFRROMEEBAIINEBFEBIZIESE (TI5E) oo eesseeeeeessessesssessssesssesessessesssesssseesssesseses s es s sesasessans 7
6.7 B T D1 oo eee e e e s e s e e s s e e e e eee e s e s s e e s eee e e s e aee s e s e s aeeseee s e seesesesees s eeeeesaesseeaeesasenaees 8
7 e T TBE «..eeeeereeeerrennsseesenssscsssssssssssssssssssnsssssssnnsssssssssssssssnsssssssnsssssssnnssssssnnsssssssnssssssnnnns 9
8 TP LDO FIPTEB EEIE .. eevvereeeerernnscssenssssssssssssssssssssssssnssssssssssssssassssssssnsssssssssssssssnsssssssnnes 11
9 B T BT BB e e eereeeeeerensescssensssssssnsssssssnsssssssnnssssssnsssssssssssssssssssssssnsssssssnnssssssnnssssssnnssssnns 11
10 b 7Y | TN 12
11 D R S I Bl T B oo eeveeeeieeneeeerreneeeereasesesssansssssssssssssssssssssssnsssssssnsssssssssssssssnnssssssnnssssssns 19
12 I S A Z =T I 20
13 TR ceeveeeeeerrrnnneerrenneseesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssnsssssssnnsnse 20
14 B B IR BE R I I ceveereeeiienieeireneeeeeensesessesssscssssssssssssssssssssssssssssssssssssssssssssnnsnsns 20
15 T B B R ceuerreiirnierniereecrseersecerssrsscrsssessersssssssssssosssssssssssssssssssssssssssssssssssssssssssssssnsennsssns 20
16 E T EC3 51 TR 20
17 BT T AR T e eerreeerenerrneeerrnerrssersssessssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssnssssnnnsns 21
Errata Sheet 2 Rev 3.1

2020-10-09



OPTIREG™ PMIC TLF35584 iﬁneon

EE

1 EE
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AEEXT TLF35584 FXIEF A Rev 2.0 (TLF35584QVHSx) HYEAREA F D11-step silicon o
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3.1 B RATEE

ASEEXT TLF35584 FRIEF A Rev 2.0 (TLF35584QVHSx) FYIEIRIEFF D1l-step silicon o

3.2 TESERE

ANEEXT TLF35584 $RIEF A Rev 2.0 (TLF35584QVHSX) HUHEIRIEFEF D1l-step silicon o

3.3 PP

ANEERT TLF35584 LB F A Rev 2.0 (TLF35584QVHSX) Y RIEFF D11-step silicon o
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3.4 BSEHFERR
TLF35584 $3EFM Rev 2.0 (TLF35584QVHSx) 1 D11-step silicon HEE S HIERRFEER. FRIIETXERE:

=1 B ERE A SGE AT p11-step silicon?

Vis=6.0Vto40V; T;=-40°C E +175°C, FiEBEIYMEXF#EM, EMRASIHNER (FRIESHIEA)

Parameter Symbol Values Unit |Note/ Number
Min. Typ. Max. Test Condition

SLEEP state ly - - 500 PA T;=85°C; P_4.4.6

only if PFM of step
down regulator
reached (see below)

1) FRERSRERSHIYET, <85°CH 10Vs V<28 V. BHHARBREET (ad. &0, EYSE. AEERSE) XFANE
MRNE,

Itt9h, D1l-step silicon ERIRIRE TEEFTINIRE, XeJgEMARERTIZIM PFM BRI E] PWM 12, B
FAREIRHEIBVBCE UL R EIRTIZS PWM FFRAVETIMER, X SEHRMATF INIT. NORMAL F1 WAKE RESHHFE
EERIE M, ¥BE1ESR $5.28 P5RRRSHEXNREER,

4 MREEIHEE

ASEEXT TLF35584 FRIEF A Rev 2.0 (TLF35584QVHSX) HYIHIRIEFRF D11-step silicon o

5 IR 28

5.1 AERAT2E

ASEEXT TLF35584 FRIEF A Rev2.0 (TLF35584QVHSX) HYIEIRIEFF D11-step silicon o
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Number | Function Description

1 Step down regulator [+ The PFM to PWM (and vice versa) switch-over might not happen at the
behavior in SLEEP state expected current thresholds. It may influence additionally the current

consumption and switching behavior of the TLF35584 being in SLEEP. The
TLF35884 might change continously between PWM and PFM. Switching in
PWM is activating internal oscillators and other blocks leading to a current
consumption similar to INIT, NORMAL and WAKE state.

* Itisrecommended to ensure currents significantly lower than 5 mA
consumed from Vp,ereg in case SLEEP state is used in the application.
Nevertheless there might be some devices which cannot ensure PFM
mode entry even without load current as the threshold might be influenced by
noise on the current monitor for the step-down pre-regulator.

* Please mind, that current thresholds defined for the D11-step silicon in Table
3are only given as reference values and not subject to production test.

2 Step down regulator In case the step down converter is configured for 400 kHz switching

behavior in SLEEP state frequency (FRE-pin connected to GND) and operated in SLEEP mode with
(fqw=400 kHz) disabled step up regulator (STU-pin connected to GND), the D11-step silicon
might get stuck in 100% duty cycle mode (step down regulator dropout
condition). This might happen in case of a supply voltage transient leading to
dropout condition.

* Beingstuck in 100% duty cycle mode the step down regulator output voltage
might follow the rising supply voltage until the OV-threshold Vgr g1 pign is
reached, triggering the movement to FAILSAFE and reset in
the system.

* According to the described misbehavior it is not recommended to use
SLEEP state in case of low frequency switching of step down regulator
without a activated step up regulator at the input.

3 Move-to- * Ina particular situation (sinking ~10 mA from the step-down pre regulator
POWERDOWN and applying battery voltage transients) the D11-step silicon might behave in
triggered in SLEEP a way that the step down pre regulator (being in PFM) influences the internal

supplies. This influence by internal load transients may lead to an UV
detection of theinternal supplies and the TLF35584 moves to POWERDOWN
state. Shortly after the internal supply will recover and the TLF35584 restarts
in INIT state. This deviation from the expected behavior might prevent the
device to stay surely in SLEEP state and keep the application continuously
supplied.
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%3 BSRE: RERTIEXY D11-step silicon

Vis=6.0VE40V; T, =-40°C E+175°C, FiEBEIENFiEMT (FRIEZHIHEA)

Parameter Symbol Values Unit |Note/ Number
Min. Typ. Max. Test Condition

Current threshold for transition| oy /eem 0 57 110 mA UT;=150°C P_6.3.2.12

from PWM to PFM

Current threshold for transition| oy /peu 0 68 128 mA v P_6.3.2.22

from PWM to PFM

Current threshold for transition| lpgy ewm 0 145 190 mA UT;=150°C P_6.3.2.13

from PFM to PWM

Current threshold for transition| oey e 0 174 228 mA Y P_6.3.2.23

from PFM to PWM

1) BEHIERETME, REEFNEH,

5.3 MG TE

ANEENT TLF35584 $XHEF A Rev 2.0 (TLF35584QVHSX) AU AIEFF D11-step silicon o

6 BERESS

6.1 =Ly
ANEEXT TLF35584 $RIEF AR Rev 2.0 (TLF35584QVHSX) HUHEIAIEFF D1l-step silicon o

6.2 AL EE ARG

ANEEXT TLF35584 HIEFM Rev2.0 (TLF35584QVHSX) AYHEIARIERF D11-step silicon o

6.3 IS
AEERT TLF35584 #IEF M Rev 2.0 (TLF35584QVHSX) HYF#RIEF F D1l-step silicon o

6.4 BESE

ANEERT TLF35584 XHEF A Rev 2.0 (TLF35584QVHSX) Y ARIERF D11-step silicon o

6.5 Tracker1 &2
ASEEXT TLF35584 FRIEF A Rev 2.0 (TLF35584QVHSX) HYIEIRIEFRF D11-step silicon o
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6.6 BFZOEENINBEERESE (FiX)
TLF35584 $X3EFM Rev 2.0 (TLF35584QVHSx) 1 D11-step silicion BI4MIB/E B IR ERITHIITAEEER. FRIIETX
ERE:
R4 INBEERESRERNRE
Number | Function Description
1 Synchronization * Thereisaweakness of the D11-step silicon for the synchronization output
output signal with signal for the optional core voltage regulator during activated spread
active spread spectrum.
spectrum * In case the synchronization output SYN is being used and connected to an
external switched mode power supply, it should be taken into consideration
that the SYN-output signal might be interrupted unintentionally in a random
way for activated spread spectrum.
* InFigureland Figure 2it is shown how the signal of SYN might look like. The
figures have been generated using the synchronization without phase shift
(DEVCFG2.ESYNPHA = 0). For this configuration the SYN output signal will
stuck to low signal temporarily.
For configuration with 180° phase shift (DEVCFG2.ESYNPHA = 1) the
stuck signal would be high level.
SWO_BUCK ]
H-hhhﬁlrh‘rnhhh N_'Ihln‘:""q WML ERRELERE NANEM
,um;.--.-,a! ol ol ol E R ool B lﬂﬂ'ﬂl _aoa s 2l
W. M
e st J
Measure P1:freq(C1) P210p(C3) Pa.;ase(c:n P4:duty(C3) PS5 -
value 378.830 kHz
E] 1 activated spread spectrum Bt SYN i tH %7 (FRE pin to GND - LF)
SNO_BUCK
iltir. ‘l:,ﬁ'l;l'(“lllra'wplIFII]|.*I
: [ l ] I | fl I! A |
IR
|l | ‘ ‘ [
‘ ' ERER
| | ! i
L R R R T | R | B A a4 ' - T PIRNETTIIN & RS SR I
---lwhn-fw'u- -Iu-uuh-wwll-nh-1u-ﬂuwh_wnhmvg‘r#hu'ﬂmhn‘ b b
. , . .
(it MR AN
. g ‘
UL iUyttt | | |
|__“ h |
Measure P1freq(C1) P21op(C3) P3b a“.;e(C.’ﬂ P4:duty(C3) P&=--
value 2.033366 MHz
2 activated spread spectrum B SYN 46 A #7 (FRE pin open - HF)
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H5MITHEE
7 M ThEE
TLF35584 $3EFM Rev 2.0 (TLF35584QVHSX) 5 D11-step silicon BB EMMINEEFEER. F&RIIE T XERE:

&5 EUThRERE

Number | Function Description

1 Reset output ROT * Thereisaweakness of the D11-step silicon related to the reset output pin
behavior in Move-to- ROT, in case the TLF35584 moves to FAILSAFE state. In a safety context the
FAILSAFE conditions reset function and the reset output ROT are considered to be QM, accordingly
safety is not affected.

* The output driver of the open drain transistor in the reset output ROT is
disabled together with the microcontroller supply LDO (QUC). According to
the fact that the QUC is disabled/switched off in case of a Move-to- FAILSAFE
event, the reset outputis not longer pulled to low signal and is pulled up to
QUC. Asthe QUC is disabled and the output cap is discharged by the load and
an internal active pull-down of ~80 Q, this is reflected in a transient behavior
which is shown in the figures below. The observation and relevance strongly
depends on the failure case and its boundary conditions. These conditions
are elaborated in the following list.

— QUCshorted to GND: The voltage monitoring detects the UV and pulls
down ROT. SS1/2 are going low and application is in safe state.
QUC is shorted to GND and has 0V accordingly, but provides current (still
enabled). After typ. 3ms TLF35584 moves to FAILSAFE state and disables
the LDO and resets the output driver of ROT. Due to the short to GND ROT
stays low as it is pulled to QUC. (no problem)
Please refer to Figure 3.

— QUCoverloaded by current. The voltage monitoring detects the UV due to
the decreased output voltage by current limitation or dropout voltage
(only without boost) and pulls down ROT. SS1/2 are going low and
application is in safe state. Due to the assertion of ROT the
microcontroller is switched off and decreases its current consumption
dramatically. The output voltage of QUC might recover into valid voltage
range and the TLF35584 restarts in INIT state. (no problem)

— Continuous UV orshort to GND on QST or VCI: The voltage monitoring
detects the UV on the respective rail and pulls down ROT.
SS1/2 are going low and application is in safe state. QUC continues to
regulate to its nominal output voltage. After typ. 3ms TLF35584 moves to
FAILSAFE state and disables all LDO and resets the output driver of ROT.
The reset output might be pulled up to the discharging QUC (by the
attached load and an active pull-down of ~80 Q). This might result into a
temporary high level at ROT during the shutdown transition. A
undervoltage monitoring of the microcontroller could prevent undesired
start of the microcontroller operation. Please refer to Figure 4.

— Continued on the next page.

Errata Sheet 9 Rev 3.1
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Number | Function Description

1 Reset output ROT + Continued:

(cont’d) | behaviorin Move-to- - QUC shorted to an higher voltage rail: The voltage monitoring detects the OV
FAILSAFE conditions on the QUC rail and SS1/2 are going low and application is in safe state.
(cont’d) TLF35584 will move to FAILSAFE which is disabling QUC as well as all other

regulators and activates the active pull-down of

~80 Q on QUC output, trying to discharge the rail. The FAILSAFE state
disablesalso the output driver of ROT. The reset output might be pulled up
to QUC. This might result into a high level at ROT during presence of the
external overvoltage. Still the application will be safely shut down during
in this case by SS1/2. Please refer to Figure 5.

2 Reset output ROT * Thereisaweakness of the D11-step silicon related to the reset output pin
behavior for Move-to- ROT, in case the TLF35584 moves to STANDBY state. In a safety context the
STANDBY transitions reset function and the reset output ROT is considered to be QM, accordingly

safety is not affected.

* The output driver of the open drain transistor in the reset output ROT is
disabled shortly after the microcontroller supply LDO (QUC). According to the
fact that the QUC is disabled/switched off at the point in time when the
device enters into STANDBY state (transition delay time expired or in case of
QUC current monitoring usage after a decrease below the current threshold),
the reset output shortly pulled to low, but pulled up to the output voltage of
QUC right after. Nevertheless the output of QUC is actively discharged by the
load and an internal active pull-down of ~80 Q, this is reflected in a transient
behavior which is shown in Figure 6 below.

3E B BlaEE, MFNENEEERUTES:
- & QuCHMIEEE, EHZIEN 2V/Div

- ZE: QSTHIMAEE, EEXIE 2v/Div

- I Eufd rROT, EBEZIENR 2V/Div

[RER S BB AR R LT = Mo

XFKEZIE (BYE) , ESHEENERFPHES.

00 100

0 4 b ®
e ] l

=3 St (ROT) 5B S - 7™l QuUC HEithg BE 40
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20 ' |
: |
A 0 S B i )
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8 #= F Lpo MINEREB TR

ZNEERS TLF35584 HUIEF AR Rev 2.0 (TLF35584QVHSx) HIHIRIEFF D11-step silicon o

9 I3 B8 7E BY 2%

KRBT TLF35584 FIEF A Rev 2.0 (TLF35584QVHSX) BIHEIRIEFRF D11-step silicon o
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&6 REHIRERE

Number | Function Description

1 “Hard reset” for * Forthe 5V variant of the TLF35584 (TLF35584QVHS1) there might be a

second initialization difference in the behavior for the second expiry of the initialization timer
time-out triggering a “hard reset” according to the description in chapter 11.4.2.1.2. in
the data sheet. This event is disabling the regulator outputs for the hard reset

time tspr (typ. 10ms) and restarts the power sequence afterwards.

* The behavioral difference depends on the chosen output capacitance for
PreReg, the step-down converter frequency selection and the present input
voltage. The condition only appears in case of the not responding
microcontroller (Initialization time-out).

* The TLF35584 D11-step silicon discharges the output cap of PreReg only with
a very low active pull-down (roughly 100 kQ). Considering the hard reset time
tsor (typ. 10ms), this might lead to a condition of an output

capacitor Cpereg Still charged with a voltage close or higher than the UV-
threshold of pre regulator output. This condition accelerates the power-

sequencing, leading to a fast start of QUC regulator with the step down
preregulator still in the early phase of its softstart (low duty cycle). This early
load step (QUC output charging) might lead to a bigger undershoot on the step
down preregulator output close to 5V, influencing the QUC regulator it self.

* It might lead to an UV detection on the QUC rail (Move-to-INIT event)
resetting the initialization time-out counter, that decides to move the device
to FAILSAFE after the third initialization failure. This might lead to
unexpected number of soft and hard reset cycles in case of a not responding
microcontroller.

2 SS2 low in WAKE * Inaparticular condition the microcontroller is able to trigger a behavior of
state the TLF35584 that is pulling SS2 temporarily to high for the SS2 delay time,
where it is not supposed to be pulled high. The microcontroller shall prevent
the condition explained in the following bullet point.

* The undesired behavior is triggered by the microcontroller in case it is
changing the configuration of the SS2DEL in the register SYSPCFG1 from “no
delay” to any delay different to “no delay” being in WAKE state of the
TLF35584. Configuration in the INIT state of the TLF35584 is not affected.
Accordingly it is highly recommended to not change the safety related
configuration of the TLF35584 in WAKE state or to make sure that the SS2DEL
is always kept enabled (anything different to “no delay”) or disabled (“no
delay“). This ensures to not trigger the SS2 high for the SS2 delay time after a
re-configuration in WAKE state.

Errata Sheet 12 Rev 3.1
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Number | Function Description

3 Prerequisite for * A minor deviation from the specification is the different prerequisite for the

transition WAKE to
NORMAL (ERR-
monitoring)

transition from WAKE to NORMAL state in terms of ERR-pin monitoring.

The Datasheet Rev 2.0 (TLF35584QVHSx) describes that the transition from
WAKE to NORMAL requires 3 valid periods of the ERR signal before it is
accepted. Whereas the D11-step silicon is accepting also a single period
before the GoToNormal request.

This deviation is not affecting safety or general functionality, it just differs
from the behavior of the device for a transition from INIT to NORMAL where 3
periods of ERR signal are required.

Transition WAKE to
SLEEP

The transition from WAKE to SLEEP state is showing differences to the
expected behavior in case the window and/or functional watchdog are
deactivated for SLEEP mode (WDCFG1.WDSLPEN = 0) and activated globally
(WDCFGO.WWDEN =1 and/or WDCFGO.WWDEN =1).

In this condition the Watchdogs are restarted entering into SLEEP state from
WAKE instead of being switched off. This will lead to interrupts (INT) and
finally to reset (ROT), in case the microcontroller is not reacting (providing
service again) on the notification by interrupt.

According to this misbehavior of the D11-step silicon the transition from WAKE
to SLEEP state shall not be used in the condition mentioned above.

Workarounds:

— Transition from WAKE to SLEEP state via NORMAL state in a two step
approach.

— Disable the watchdog(s) globally being in WAKE state before
proceeding with the transition from WAKE to SLEEP directly.
Please ensure proper global reactivation of watchdog(s) after wake-up
from SLEEP.

Pre-regulator pull-
down in STANDBY

There is a active pull-down at the pre-regulator output which is supposed to
discharge the output rail in case the device is being disabled.

In case of a STANDBY transition this pull-down is supposed to be activated
after entering into STANDBY state, but in the D11-step silicon this pull- down
is disabled again 50 us after the device has entered STANDBY state.

This deviation of the D11-step silicon might result in a slower discharge time
of the pre-regulator output, as in this case the pre-regulator rail is
discharged by leakage currents, resistor dividers and optionally attached
loads only.

SLEEP state

Due to some deviations of the D11-step silicon is not recommended to use the
SLEEP state of the TLF35584. Neverthelessit can be used with special attention
to the described misbehavior of the D11-step silicon in respect to SLEEP state
described by Table 1, Table 2 and item 6 of Table 6.

Stay in Current State
(being in SLEEP state)

In case of high silicon junction temperature of more than 130°C beingin
SLEEP state, there might be a multiple triggering of the interrupt line
indicating a thermal prewarning of the step-down pre-regulator by the flag
registers (IF.OTW and OTWRNSF.PREG) due to the activation and
deactivation of the thermal sensor during PWM-PFM switching described in
Table 2 Item 1.
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8 LDO_uC current *  The LDO_uC current monitoring for low power states of the D11-step
monitoring for low silicon has a worse accuracy than specified in Datasheet Rev 2.0
power states (TLF35584QVHSx). The achievable values for the D11-step silicon are
defined in Table 7 for different conditions and settings.

* Use cases:

— According to the shown discrepancy for lower current thresholds, like 30
mA for output capacitors greater than 10 pF and 10 mA in general, it is not
allowed to use the TLF35584’s LDO_uC current monitoring
(DEVCFG2.CMOMEN = 1) for transitions into SLEEP and STANDBY in this
configuration and condition as proper transition based on the monitoring
cannot be ensured.

— For SLEEP state itself, it is not recommended at all to select the
configurations for lower current thresholds, like 30 mA for output
capacitors greater than 10 uF and 10 mA in general, as it cannot be
ensured that the device stays in SLEEP state properly without transition
to WAKE state.

* For others configurations and conditions the decreased accuracy
according to Table 7 shall be considered.
* Please mind, that those current thresholds are currently only given as
reference values and not subject to production test.
9 Microcontroller * Thechapter 11.7 in the Datasheet Rev 2.0 (TLF35584QVHSx) describes
programming support influences to the overall device behavior of the TLF35584. Beside the
(MPS) influence to described differences there is a unintended influences to the device behavior
state transition in case of microcontroller programming support being active (MPS-Pin high)
NORMAL/WAKE to for the movement NORMAL/WAKE to STANDBY.

STANDBY - Forthe particular case of an interrupted state transition from NORMAL/WAKE to
STANDBY dueto a wake-up event by WAK (level) or ENA(edge) during the transition,
the TLF35584 s not triggering ROT to low when moving to INIT state.
Accordingly the behavior with and without MPS being activated can be
compared by Figure 7 and Figure 8.

Nevertheless the interrupted transition is triggering in both cases an
interrupt event and reports the interrupted state transition by the
interrupt register IF.SYS and the subsequent diagnostic register
SYSSF.TRFAIL.

Errata Sheet 14 Rev 3.1
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10 Microcontroller * Thechapter 11.7 in the Datasheet Rev 2.0 (TLF35584QVHSx) describes
programming support influences to the overall device behavior of the TLF35584. Beside the

(MPS) influence to described differences there is an unintended influences to the device
state transition behavior in case of microcontroller programming support being active (MPS-
Move-to-INIT Pin high) for the part of the Move-to-INIT events triggered by

Window Watchdog, Functional Watchdog or Error Monitoring.

— Error Monitoring failure moving the device into INIT state:

Following registers will keep their configuration data instead of being reset

to their default according to reset class *R3):

- RSYSPCFG1 (Configuration of Error Monitoring is kept)

- RWDCFGO, RWDCFG1, RFWDCFG, RWWDCFGO & RWWDCFG1
(Configuration of Window and Functional Watchdog is kept)

- WWDSTAT (Error Counter status of Window Watchdog)

- FWDSTATO and FWDSTAT1 (Status of Functional Watchdog)

The Error Monitoring itself will wait after movement to INIT state for the

next edge of the ERR signal until it gets active again.

— Window Watchdog failure moving the device into INIT state: Following
registers will keep their configuration data instead of being reset to their
default according to reset class *R3):

- RSYSPCFG1 (Configuration of Error Monitoring is kept)

- RWDCFGO, RWDCFG1, RFWDCFG, RWWDCFGO & RWWDCFG1
(Configuration of Window and Functional Watchdog is kept)

- FWDSTATO and FWDSTAT1 (Status of Functional Watchdog) The

Window Watchdog status (WWDSTAT) itself is reset properly.

Note that according to the configuration of the Window Watchdog being

kept, the first open window after INIT state entry will be either 60 ms (600x

100 ps) or 600 ms (600 x 1 ms) depending on the previous configuration of

RWDCFG0.WDCYC. The windows after the first

proper service will be considered as configured before.

— Functional Watchdog failure moving the device into INIT state:

Following registers will keep their configuration data instead of being
reset to their default according to reset class *R3):
- RSYSPCFG1 (Configuration of Error Monitoring is kept)
- RWDCFGO, RWDCFG1, RFWDCFG, RWWDCFGO & RWWDCFG1
(Configuration of Window and Functional Watchdog is kept)
- WWDSTAT (Status of Window Watchdog)
The Functional Watchdog status (FWDSTATO and FWDSTAT1) itself is reset
to its default properly. Only in the particular case of a heartbeat time-out
during a FWD service sequence (in between the 4 responses),
the FWD response counter (FWDSTATO.FWDRSPC) will be kept.
* Looking to the 3 supervision functions independently, they will continue their
operation (ERR signal monitoring, window- and heartbeat timer state) in
parallel to the state movement.

* In case the configuration to the protected registers is rewritten after the
movement to INIT state, the requested configuration will be applied after
valid LOCK sequence as usual.
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11 Wake-up from SLEEP * Inthe particular and unlikely case of simultaneous events related to wake up

state after
simultaneous event
occurrence

from SLEEP state and a FAILSAFE transition, it may happen that the
corresponding wake-up notification by INT in case of movement from SLEEP
to WAKE, which was interrupted before, is not available after restart of the
device. Nevertheless the device will move to WAKE state.

The potentially affected events and flags are:

—  WKSF.WKSPI

—  WKSF.WKTIM

— WKSF.CMON

— WKSF.ENA

—  WKSF.WAK

— IF.WK (only in respect to the affected event listed above!)

The function can be recovered by a transition into STANDBY state followed by
arestart to INIT state. Hint: For autonomous transition back to
INIT, the built-in wake-up timer might be used with a low timer value.

12

ABIST after
simultaneous event
occurrence

In the particular and unlikely case of simultaneous events related to ABIST
finalization event (IF.ABIST) and a FAILSAFE transition, it may happen that
the corresponding completion-notification by INT and IF.ABIST, which was
interrupted before, is not available after restart of the device.

The function can be recovered by a transition into STANDBY state followed by

arestart to INIT state. Hint: For autonomous transition back to INIT, the built-
in wake-up timer might be used with a low timer value.

13

VMONSTAT and
peripheral voltage
comparators after
simultaneous event
occurrence

In the particular and unlikely case of simultaneous events related to INT
contributing UV events and a FAILSAFE transition, it may happen that the
corresponding flag in the register YMONSTAT as well as the diagnostic
notification (flag and interrupt) of the corresponding UV comparator is not
available after restart of the device.

The potentially affected events are:
MONSF2.PREGUV
MONSF2.COMUV
MONSF2.VREFUV
MONSF2.TRK1UV
MONSF2.TRK2UV

This malfunction can be detected by ABIST checking the comparators or by
validation of the register bits in VMONSTAT (except for PREGUV) against the
assumed state (on/off) of the regulators.

The function can be recovered by a transition into STANDBY state followed by
a restart to INIT state. Hint: For autonomous transition back to INIT, the built-
in wake-up timer might be used with a low timer value.

Errata Sheet

16 Rev3.1
2020-10-09



o _.
OPTIREG™ PMIC TLF35584 In fl neon

K&

&x6 RENIhEERE

Number | Function Description

14 ERR monitoring after * Inthe particular and unlikely case of simultaneous events related error
simultaneous event monitoring event detection and a FAILSAFE transition, it may happen that the
occurrence corresponding diagnostic notification (flag and interrupt) of the
corresponding function is not available after restart of the device.

* The potentially affected events are:
— SYSSF.ERRMISS in combination with IF.SYS (only for ERRMISS!)

— INITERR.ERRF (Only the diagnostic flag. State transition and SS1/2
reaction are appropriate!)

» This malfunction can be detected by test of the error monitoring function.

* Thefunction can be recovered by a transition into STANDBY state followed by
arestart to INIT state. Hint: For autonomous transition back to
INIT, the built-in wake-up timer might be used with a low timer value.
15 Prerequisite for * A minor deviation from the specification is the different prerequisite for the
transition INIT/WAKE transition from INIT/WAKE to NORMAL state in terms of functional watchdog.

to NORMAL * The Datasheet Rev 2.0 (TLF35584QVHSx) describes that the transition from
(functional watchdog) INIT/WAKE to NORMAL requires at least one valid service of the functional
watchdog before it is accepted. Whereas the D11-step silicon is accepting the
transition to NORMAL state also in case there was at least one valid service of
the functional watchdog since the last startup in INIT state.

This means an event sequence of enabling the FWD, providing a valid service
to FWD, disabling the FWD and enabling the FWD again without a further valid
service is not blocking the request for transition into NORMAL state.

A missing functional watchdog service will trigger the expected failure reaction
(INT or SS1/2) latest with time-out of the heartbeat timer.

* This deviation is not affecting safety or general functionality, it just differs
from the prerequisite description of the device in respect to the transition
from INIT/WAKE to NORMAL.
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Parameter Symbol Values Unit |Note/ Test Condition Number
Min. Typ. Max.
LDO_pC current monitoring | fipo ,,c, |40 - +40 % 1 P_11.55
for low power states att DEVCFG2.CTHR: set to 2 (60
mA) or 3 (100mA) ;
Vereres ™ Vaue + Varoue
LDO_pC current monitoring | /po uc,  [-50 - +40 % b P 1155
for low power states att Couc=10 pF;
DEVCFG2.CTHR: setto 1
(30mA);
Vereres > Vaue + Varque
LDO_pC current monitoring | fpo ¢, [-100 - +40 % 1 P_11.55
for low power states att Couc=A4T uF;
DEVCFG2.CTHR: setto 0 (10
mA) or 1(30mA) ;
VPREREG> VQUC+ Vdr,QUC
1) EUEEERBMN, RELENiH.
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Number | Function Description

1 VMONSTAT register * The function of the register VMONSTAT differs from the behavior
function described in the Datasheet Rev 2.0 (TLF35584QVHSKX).

The bits in the register are not indicating the out of range condition of the
respective regulator. The register is only indicating whether the regulator is
enabled or disabled.

13 F By & B

ANEENT TLF35584 B F A Rev 2.0 (TLF35584QVHSX) AU AIEF F D11-step silicon o

14 BO&EI)WATIEEE

ASEEXT TLF35584 FRIEF A Rev 2.0 (TLF35584QVHSX) HYIEIRIE R F D11-step silicon o

15 MEER

ASEEXT TLF35584 FRIEF A Rev 2.0 (TLF35584QVHSX) HYIHIRIEFRF D11-step silicon o

16 HEIME

ANEERT TLF35584 XHEF A Rev 2.0 (TLF35584QVHSX) Y ARIERF D11-step silicon o
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Revision Date Changes
Rev.3.1 2020-10-09 Initial Errata Sheet for TLF35584QVHSx based on the Datasheet Rev 2.0
(TLF35584QVHSKX).
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